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FOREWORD
If the knowledge is

undigested or simply wrong,
more is not better

How to communicate and disseminate numerical data effectively in chemical
science and technology has been a problem of serious and growing concern to
IUPAC, the International Union of Pure and Applied Chemistry, for the last two
decades, The steadily expanding volume of numerical information, the
formulation of new interdisciplinary areas in which chemistry is a partner,
and the links between these and existing traditional subdisciplines in
chemistry, along with an increasing number of users, have been considered as
urgent aspects of the information problem in general, and of the numerical
data problem in particular.

Among the several numerical data projects initiated and operated by
various IUPAC commissions, the Solubility Data Project is probably one of
the most ambitious ones. It 1is concerned with preparing a comprehensive
critical compilation of data on solubilities in all physical systems, of
gases, liquids and solids. Both the basic and applied branches of almost all
scientific disciplines require a knowledge of solubilities as a function of
solvent, temperature and pressure. Solubility data are basiec to the
fundamental understanding of processes relevant to agronomy, biology,
chemistry, geology and oceanography, medicine and pharmacology, and metallurgy
and materials science. Knowledge of solubility 1s very frequently of great
importance to such diverse practical applications as drug dosage and drug
solubility in bilological fluids, anesthesiology, corrosion by dissolution of
metals, properties of glasses, ceramics, concretes and coatings, phase
relations in the formation of minerals and alloys, the deposits of minerals
and radioactive fissjion products from ocean waters, the composition of ground
waters, and the requirements of oxygen and other gases in life support systems.

The widespread relevance of solubility data to many branches and
disciplines of science, medicine, technology and engineering, and the
difficulty of recovering solubility data from the literature, lead to the
proliferation of published data in an ever increasing number of scientific and
technical primary sources. The sheer volume of data has overcome the capacity
of the classical secondary and tertiary services to respond effectively.

While the proportion of secondary services of the review article type is
generally increasing due to the rapid growth of all forms of primary
literature, the review articles become more 1limited in scope, more
specialized, The disturbing phenomenon is that in some disciplines, certainly
in chemistry, authors are reluctant to treat even those limited-in-scope
reviews exhaustively. There is a trend to preselect the literature, sometimes
under the pretext of reducing it to manageable size. The crucial problem with
such preselection - as far as numerical data are concerned =~ is that there is
no indication as to whether the material was excluded by design or by a less
than thorough literature search. We are equally concerned that most current
secondary sources, critical in character as they may be, give scant attention
to numerical data.

On the other hand, tertiary sources - handbooks, reference books and other
tabulated and graphical compilations - as they exist today are comprehensive
but, as a rule, uncritical, They usually attempt to cover whole disciplines,
and thus obviously are superficial in treatment. Since they command a wide
market, we believe that their service to the advancement of science 1is at
least questionable. Additionally, the change which 1s taking place in the
generation of new and diversified numerical data, and the rate at which this
is done, is not reflected in an increased third-level service. The emergence
of new tertiary literature sources does not parallel the shift that has
occurred in the primary literature.

A-p%




Foreword

With the status of current secondary and tertiary services being as
briefly stated above, the innovative approach of the Solubility Data Project
is that its compillation and critical evaluation work involve consolidation and
reprocessing services when both activities are based on intellectual and
scholarly reworking of information from primary sources. It comprises compact
compilation, rationalization and simplification, and the fitting of isolated
numerical data into a critically evaluated general framework.

The Solubility Data Project has developed a mechanism which involves a
number of innovations in exploiting the literature fully, and which contains
new elements of a more {imaginative approach for transfer of reliable
information from primary to secondary/tertiary sources. The fundamental
trend of the Solubility Data Project is toward integration of secondary and
tertiary services with the objective of producing in-depth critical analysis
and evaluation which are characteristic to secondary services, in a scope as
broad as conventional tertiary services.

Fundamental to the philosophy of the project is the recognition that the
basic element of strength is the active participation of career scientists in
it. Consolidating primary data, producing a truly critically-evaluated set of
numerical data, and synthesizing data in a meaningful relationship are demands
considered worthy of the efforts of top sclentists, Career sclentists, who
themselves contribute to science by their involvement in active scientific
research, are the backbone of the project. The scholarly work is commissioned
to recognized authorities, involving a process of careful selection in the
best tradition of IUPAC. This selection in turn is the key to the quality of
the output. These top experts are expected to view their specific topics
dispassionately, paying equal attention to their own contributions and to
those of their peers. They digest literature data into a coherent story by
weeding out what is wrong from what is belleved to be right. To fulfill this
task, the evaluator must cover all relevant open literature. No reference
is excluded by design and every effort 1s made to detect every bit of relevant
primary source. Poor quality or wrong data are mentioned and explicitly
disqualified as such. In fact, it is only when the reliable data are
presented alongside the unreliable data that proper justice can be done. The
user is bound to have incomparably more confidence in a succinct evaluative
commentary and a comprehensive review with a complete bibliography to both
good and poor data.

It is the standard practice that the treatment of any given solute-solvent
system consists of two essential parts: I, Critical Evaluation and Recommended
Values, and 1I. Compiled Data Sheets.

The Critical Evaluation part gives the following information:

(1) a verbal text of evaluation which discusses the numerical
solubility information appearing in the primary sources located in
the literature. The evaluation text concerns primarily the quality
of data after comnsideration of the purity of the materials and
their characterization, the experimental method employed and the
uncertainties in control of physical parameters, the
reproducibility of the data, the agreement of the worker's results
on accepted test systems with standard values, and finally, the
fitting of data, with suitable statistical tests, to mathematical
functions;

(11) a set of recommended numerical data. Whenever possible, the set of
recommended data includes welghted average and standard deviations,
and a set of smoothing equations derived from the experimental data
endorsed by the evaluator;

(11i) a graphical plot of recommended data.

The Compilation part consists of data sheets of the best experimental data
in the primary literature. Generally speaking, such independent data sheets
are given only to the best and endorsed data covering the known range of
experimental parameters. Data sheets based on primary sources where the data
are of a lower precision are given only when no better data are available.
Experimental data with a precision poorer than considered acceptable are
reproduced in the form of data sheets when they are the only known data for a
particular system., Such data are considered to be still suitable for some
applications, and their presence in the compilation should alert researchers
to areas that need more work.
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The typical data sheet carries the following information:

(1) components - definition of the system — their names, formulas and
Chemical Abstracts registry numbers;

(11) reference to the primary source where the numerical information is
reported. In cases when the primary source is a less common
periodical or a report document, published though of 1limited
availability, abstract references are also given;

(111) experimental variables;

(iv) identification of the compiler;

(v) experimental values as they appear in the primary source.
Whenever available, the data may be given both in tabular and
graphical form. If auxiliary information 1s available, the
experimental data are converted also to SI units by the compiler.

Under the general heading of Auxiliary Information, the essential
experimental details are summarized:

(vi) experimental method used for the generation of data;
(vii) type of apparatus and procedure employed;
(viii) source and purity of materials;
(ix) estimated error;
(x) references relevant to the generation of experimental data as
cited in the primary source.

This new approach to numerical data presentation, formulated at the
initiation of the project and perfected as experience has accumulated, has
been strongly influenced by the diversity of background of those whom we are
supposed to serve. We thus deemed it right to preface the
evaluation/compilation sheets in each volume with a detailed discussion of the
principles of the accurate determination of relevant solubility data and
related thermodynamic informatiom.

Finally, the role of education is more than corollary to the efforts we
are seeking. The scientific standards advocated here are necessary to
strengthen science and technology, and should be regarded as a major effort in
the training and formation of the next generation of scientists and
engineers, Specifically, we believe that there is going to be an impact of
our project on scientific-communication practices. The quality of
consolidation adopted by this program offers down-to-earth guidelines,
concrete examples which are bound to make primary publication services more
responsive than ever before to the needs of users. The self-regulatory
message to scientists of the early 1970s to refrain from unnecessary
publication has not achieved much., A good fraction of the literature is still
cluttered with poor-quality articles. The Weinberg report (in 'Reader in
Science Information', ed. J. Sherrod and A. Hodina, Microcard Editions Books,
Indian Head, Inc., 1973, p. 292) states that 'admonition to authors to
restrain themselves from premature, unnecessary publication can have 1little
effect unless the climate of the entire technical and scholarly community
encourages restraint...' We think that projects of this kind translate the
climate into operational terms by exerting pressure on authors to avoid
submitting low-grade material. The type of our output, we hope, will
encourage attention to quality as authors will 1ncreasingly realize that their
work will not be suited for permanent retrievability wunless it meets the
standards adopted in this project. It should help to dispel confusion in the
minds of many authors of what represents a permanently useful bit of
information of an archival value, and what does not.

If we succeed in that aim, even partially, we have then done our share in
protecting the scientific community from wunwanted and irrelevant, wrong
numerical information.

A, S, Kertes




PREFACE

Beta-lactam antiblotics constitute a large group of naturally occuring and semi-synthetic
solutes possessing either a nucleus of 6-amimnopenicillanic acid (i.e. the_penicillins) or of
7-aminocephalosporanic acid (i1.e. the cephalosporins). Both 6-aminopenicillanic acid and 7-
aminocephalosporanic acid are ampholytes having a low activity against bacteria, however,
their derivatives (substituted at the 2-carbon carboxylic group and at the 6-carbon amino
group) are amongst the most effective chemotherapeutic drugs to have been developed.

Although the antibacterial activity of Penicillium glaucum was first demonstrated in 1896
by a French medical student, Ernest Duchesne, it was not until the further observations
of Fleming 1in 1928, and the research and development of Florey, Chain and Abraham begin-
ning In 1939, that penicillin was developed into a therapeutic agent - with the first clinical
trial in the United States taking place in 1942 [see Chain, E.B. Antibiot. Chemother. 1954,
4, 215-41).

The basic structure of the penicillins (see Fig. below) consists of a thiazolidine ring connected

to a beta-lactam ring, to which 1s attached a side chatn.

0 S

| /\__CHy
R—C—NH—CH—CH ¢

GHa

O=—=C—N—CH—COCH

Figure 1. Structure of penicillins

Unitage of Penicillin

The rapid acceptance of penicillin as a major chemotherapeutic agent led to the early intro-
duction of a standard system for expressing 1ts potency. Hence the International Conference
on the Standardization of Penicillin established in 1944 the international unit of penicillin
and the international penicillin master standard, with the latter being a sample of the cryst-
alline sodwum salt of penicillin G (benzylpenicillin). The unit 1s by definition given as the
specific pemcillin activity contained in 0.6 microgram of the master standard, with one
milligram of pure penicillin G sodium being equal to | 667 units. (Due to differences in mol-
ecular weight, 1.0 mg of pure penwccillin G potassium 1s equal to | 595 units, and so forth).
In this present Volume, solubilities have been compiled and given as originally reported.
In additton, 1n the evaluation of the solubilities of beta-lactam antibiotics, all reported values

have been converted into S.I. units where possible.

xii




Preface xiii

The first source of the cephalosporins (cephalosporium acremonium) was 1solated in 1948
from the sea near a sewer outlet off the Sardinian coast. Cultivation of this fungus gave
rise to three antibiotics, (1) cephalosporin P, (active against gram-positive microorganisms,
(ii) cephalosporin N, (active against both gram-positive and gram-negative microorganisms,
and (i1}) cephalosporin C, (similar to cephalosporin N in action, though less potent). From
cephalosporin C it become possible to isolate the active nucleus of the cephalosporins,
i.e. 7-aminocephalosporanic acid, and thence to synthetically develop this to produce antibact-
erial compounds having potencies far greater than that of 7-aminocephalosporanic acid itself.
The basic structure of the cephalosporins 1s shown below.

S
RN
R,—NH—CH—CH  CH

l
C—N C
O/ \C/ N

| k
COOH

Figure 2. Basic structure of the cephalosporins.

This Volume also gives the solubility of cycloserine (D-4-amino-3-isoxazolidone), whose struct-

ural formula is given in Fig. 3.

O\
NH

HoN O
Figure 3. Structural formula of cycloserine.

In this Volume we have attempted to survey the lLterature up until 1983. A great concern
of ours has been the difficulty in designating values of solubilities as "recommended" or
even "tentative". This is because for the former case a significant number of values need
to be available, and for the latter case, such a label 1s given to a value which, in our opinion,
has been determined with good precision but has not (yet) been confirmed independently.

Since values of the solubilities of beta-lactam antibiotics are of significance inter alia
during their manufacture {and isolation), and for consideration of their biopharmaceutic,
Pharmacokinetic and pharmacodynamic properties, it 1s hoped that the information given
in this present Volume will be of use in those areas, and that those deficiencies in the lit-

erature revealed, will encourage more detatled work on the solubilities of these antibiotics.

. *
Eric Tomlinson

Amsterdam, December 1983

*
Pregent addpess: Ciba-Geigy Pharmaceuticals, Wimblehurst Road, Horsham,
West Sussex RH12 4AB, UK

——,




INTRODUCTION TO THE SOLUBILITY OF
SOLIDS IN LIQUIDS

Nature of the Project

The Solubility Data Project (SDP) has as its aim a comprehensive search
of the literature for solubilities of gases, liquids, and solids in liquids
or solids. Data of suitable precision are compiled on data sheets in a

uniform format. The data for each system are evaluated, and where data from
different sources agree sufficiently, recommended values are proposed. The
evaluation sheets, recommended values, and compiled data sheets are publish-
ed on consecutive pages.

This series of volumes includes solubilities of solids of all types in
liquids of all types.

Defdnitions

A mixture (1,2) describes a gaseous, liquid, or solid phase containing
more than one substance, when the substances are all treated in the same
way.

A solution (1,2) describes a liquid or solid phase containing more than
one substance, when for convenience one of the substances, which is called
the s0fvent and may itself be a mixture, is treated differently than the
other substances, which are called so0futes. If the sum of the mole
fractions of the solutes is small compared to unity, the solution is called
a difute solution.

The solubility of a substance B is the relative proportion of B (or a
substance related chemically to B) in a mixture which is saturated with
respect to solid B at a specified temperature and pressure. Saturated
implies the existence of equilibrium with respect to the processes of
dissolution and precipitation; the equilibrium may be stable or metastable.
The solubility of a metastable substance is usually greater than that of
the corresponding stable substance. (Strictly speaking, it is the activity
of the metastable substance that is greater.) Care must be taken to
distinguish true metastability from supersaturation, where equilibrium does
not exist.

Either point of view, mixture or solution, may be taken in describing
solubility. The two points of view find their expression in the quantities
used as measures of solubility and in the reference states used for defini-
tion of activities and activity coefficients.

The qualifying phrase "substance related chemically to B" requires
comment. The composition of the saturated mixture (or solution) can be
described in terms of any suitable set of thermodynamic components. Thus,
the solubility of a salt hydrate in water is usually given as the relative
proportion of anhydrous salt in solution, rather than the relative
proportions of hydrated salt and water.

Quantities Used as Measunres of Solubility

1. Mole fraction of substance B, x

lni (1)

M o

where nj is the amount of substance of substance i, and ¢ is the number of
distinct substances present (often the number of thermodynamic components
in the system). Mole per cent of B is 100 xp.

2. Mass grnaction of substance B, wg:

w, = m'B/_Z m', (2)

where m'; is the mass of substance i. Mass per cent of B is 100 wg. The
equivalent terms weight fraction and weight per cent are not used.

3. Solute mole (mass) fraction of solute B (3,4):
c' c!
*s,B ~ “B/iil ny = XB/i_El X5 (3)

where the summation is over the solutes only. For the solvent A, Xg p = Xp.
These quantities are called Jdnecke mofe (mass) gfractions in many papers.

Xiv
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4, Molality of solute B (1,2) in a solvent A:

= itas -1
my = nB/nA MA SI base units: mol kg (4)

where Mp is the molar mass of the solvent.
5. Concentration of solute B (1,2) in a solution of volume V:

cg = [Bl = ng/v SI base units: mol m~? (5)
The terms molarity and molar are not used.

Mole and mass fractions are appropriate to either the mixture or the
solution points of view. The other quantities are appropriate to the
solution point of view only. In addition of these quantities, the follow-
ing are useful in conversions between concentrations and other quantities.

6. Density: p = m/V SI base units: kg m™~?® (6)

7. Relative density: d; the ratio of the density of a mixture to the density
of a reference substance under conditions which must be specified for both
(1). The symbol 4f, will be used for the density of a mixture at t°, 1
atm divided by the density of water at t'°C, 1 atm.

Other quantities will be defined in the prefaces to individual volumes
or on specific data sheets.

Theamodynamics of Solubility

The principal aims of the Solubility Data Project are the tabulation and
evaluation of: (a) solubilities as defined above; (b) the nature of the
saturating solid phase. Thermodynamic analysis of solubility phenomena has
two aims: (a) to provide a rational basis for the construction of functions
to represent solubility data; (b) to enable thermodynamic quantities to be
extracted from solubility data. Both these aims are difficult to achieve
in many cases because of a lack of experimental or theoretical information
concerning activity coefficients. Where thermodynamic quantities can be
found, they are not evaluated critically, since this task would involve
critical evaluation of a large body of data that is not directly relevant
to solubility. The following discussion is an outline of the principal
thermodynamic relations encountered in discussions of solubility. For more
??tensive discussions and references, see books on thermodynamics, e.g.,

-10).

Activity Coefficients (1)

(a) Mdixtures. The activity coefficient fg of a substance B is given by

RT Qn(foB) = * (7)

Ug Hg
where up is the chemical potential, and ug* is the chemical potential of
pure B at the same temperature and pressure. For any substance B in the

mixture,

£im fB = 1 (8)
x +1

B
(b) Solutions.

b (i) Sofute substance, B. The molal activity coefficient yg is given
Y

RT &nlygmz) = up - (Mg RT &n my) (9)
where the superscript ® indicates an infinitely dilute solution. For any
Solute B,

[=-]

YB = 1 (10)

Activity coefficients yp connected with concentration cp, and fx,B (called
the nrational activity coefficient) connected with mole fraction Xg are
defined in analogous ways. The relations among them are (1,9):

= * -
i *afx,B Va*(l - Ieglyy (11)

or

-
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fep = (L4 My Im)yg = Vv /v (12)

ox

Yp A

where the summations are over all solutes, Vp* is the molar volume of the
pure solvent, Vi is the partial molar volume of substance i, and Vin is the
molar volume of the soclution.

For an electrolyte solute B = C\4A,., the molal activity is replaced by
(9)

* - *
(v + M gm v )YB/V v fx B/v (13)

_ AR RY
YBmB = Yi mB Q (14)
where v = vg + v., Q = (v+v+v_v’)1/“, and Y+ is the mean ionic molal

activity coefficient. A similar relation holds for the concentration
activity ygcg. For the mol fractional activity,

Ve V- v, v
fe,B X8 T Ve Vo Eixy (15)
The quantities x; and x_ are the ionic mole fractions (9), which for a
single solute are

x, = v+xB/[1+(v-l)xB]; x_ = v_xB/[1+(v-l)xB] (16)

(ii) Sokvent, A:
The osmotic coefficient, ¢ , of a solvent substance A is defined as (1):
= *
$ (Hp*=Hp) /RT My gms (17)

where pp* is the chemical potential of the pure solvent.
The rational osmoiic coefficient, ¢y, is defined as (1):
¢x = (uA--uA*)/RTznxA = ¢MA2mS/Zn(1 + MAEms) (18)
The activity, ap, or the activity coefficient f; is often used for the

solvent rather than the osmotic coefficient. The activity coefficient is
defined relative to pure A, just as for a mixture.

The Liquid Phase

A general thermodynamic differential equation which gives solubility as
a function of temperature, pressure and composition can be derived. The
approach is that of Kirkwood and Oppenheim (7). Consider a solid mixture
containing ¢' thermodynamic components i, The Gibbs-Duhem equation for

this mixture is:
I

Z Xy '(S 'aT - Vv, 'dp + du ) =0 (19)
i=1
A liquid mixture in equilibrium with this solid phase contains ¢ thermo-
dynamic components i, where, usually, ¢ > ¢'. The Gibbs-Duhem equation for
the liquid mixture is:
c' c
.E xi(sidT - Vidp + dui) + Z' x.(SidT - Vidp + dui) = 0 (20)
i=1 i=c'+1
Eliminate dp; by multiplying (19) by x; and (20) x:'. After some algebra,
and use of:

c
du; = -E dej - SidT + Vidp (21)
j=2
where (7)
Gij = (aui/axj)T,P,xi*xj (22)
it is found that
c' ¢ c c
X L (x;"'=-x.x! G,.dx, - (x,'/x X L x.G,.dx,
s j=2( 1'% xi/x) 139%4 (x1'/%1) fmoral oz 1013%
c! c'
- ' - ] - v - v
= 5 X, (Hi Hy ydr/T T X; (Vi \A ydp (23)

i=1 i=1
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where

H.-H

i7HyY = TUS;mS;Y) (24)

is the enthalpy of transfer of component i from the solid to the liquid
phase, at a given temperature, pressure and composition, and Hj, Sj, Vi are
the partial molar enthalpy, entropy, and volume of component i. Several
special cases (all with pressure held constant) will be considered. Other
cases will appear in individual evaluations.

(a) Salubility as a function of Tempenratune.
Consider a binary solid compound ApB in a single solvent A. There is no
fundamental thermodynamic distinction between a binary compound of A and B
which dissociates completely or partially on melting and a solid mixture of
A and B; the binary compound can be regarded as a solid mixture of constant
composition. Thus, with ¢ = 2, ¢' =1, X' = n/(n+l), xg' = 1/(n+l), eqn
(23) becomes

aznfB * )
(l/xB-n/XA){l+('§'E'rTx;)T P}de = (nHA'*'HB—HAB)dT/RT (25)

where the mole fractional activity coefficient has been introduced. If the
mixture is a non-electrolyte, and the activity coefficients are given by
the expression for a simple mixture (6):
= 2
RT &n fB = WX, (26)

then it can be shown that, if w is independent of temperature, egn (25) can
be integrated (cf. (5), Chap. XXIII, sect. 5). The enthalpy term becomes

~H* = ~H.* ~H_*
nHA + HB HAB AHAB + n(HA HA ) + (HB HB )

= AHpp + w(an2+xA2) (27)

where AHpp is the enthalpy of melting and dissociation of one mole of pure
solid ApB, and Ha*, Hp* are the molar enthalpies of pure liquid A and B.
The differential equation becomes

x, 2+nx_?2

ad) - w a2, (28)

n
R d Qn{xB(l—xB) } = -AH T

AB

Integration from xg,T to xp = 1/(14+n), T = T*, the melting point of the
pure binary compound, gives:

n AHX*_ ~T*AC*
ny, n AB py (1 _1
Rn{xB(l—xB) } = Zn{(l+n)nFI}- { R } (F = T«)
AC_* X, +nx
T w, A B n
R ) C S - (29)

where ACp* is the change in molar heat capacity accompanying fusion plus
decomposition of the compound at temperature T*, (assumed here to be
independent of temperature and composition), and AHXig is the corresponding
change in enthalpy at T = T*¥. Equation (29) has the general form

zn{xB(l-xB)n} = A1 + Az/T4AsAnT + Ay (x,2+nx %) /T (30)

If the solid contains only component B, n = 0 in egn (29) and (30).
If the infinite dilution standard state is used in eqn (25), egn (26)
becomes

- 2_
RT 2n fx = w(xA 1) (31)

B

and (27) becomes

nH_ + -
HB H

- * ® _gx -y * %y = * 2 2,
A (nHA +HB HAB) + n(HA HA )+(HB HB ) AHAB + w(nxB +xA 1)

(32)

AB

whege the first term, AH:B, is the enthalpy of melting and dissociation of
sollg compound ApB to the infinitely dilute state of solute B in solvent

A; Hp is the partial molar enthalpy of the solute at infinite dilution.
Clearly, the_integral of egn (25) will have the same form as eqgn (29), with
AHpp (T*), Acg(T*) replacing AHip and ACp* and x,°-1 replacing xa’? in the
last term.

e
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If the liquid phase is an agueous electrolyte solution, and the solid is
a salt hydrate, the above treatment needs slight modification. Using
rational mean activity coefficients, eqn (25) becomes

Rv(l/xB-n/xA){l+(aznft/alnxi)T,P}de/{l+(v-l)xB}
= {AHAB + n(HA-HA*) + (HB-HB)}d(l/T) (33)

If the terms involving activity coefficients and partial molar enthalpies
are negligible, then integration gives (cf. (11)):

n ACH (34)

v o
o (1-x.) AHpp (TH) ~T*AC,*
5 (1-xg aB P (% - %*)+ —Ran (T/7%)

n
tnt TF(v-D)xg e} = Anlggymeed - ! R

A similar equation (with v=2 and without the heat capacity terms) has been
used to fit solubility data for some MOH=H,0 systems, where M is an alkali
metal; the enthalpy values obtained agreed well with known values (11).

In many cases, data on activity coefficients (9) and partial molal enthalpi-
es (8,10) in concentrated solution indicate that the terms involving these
quantities are not negligible, although they may remain roughly constant
along the solubility temperature curve.

The above analysis shows clearly that a rational thermodynamic basis
exists for functional representation of solubility-temperature curves in
two-component systems, but may be difficult to apply because of lack of
experimental or theoretical knowledge of activity coefficients and partial
molar enthalpies. Other phenomena which are related ultimately to the
stoichiometric activity coefficients and which complicate interpretation
include ion pairing, formation of complex ions, and hydrolysis, Similar
considerations hold for the variation of solubility with pressure, except
that the effects are relatively smaller at the pressures used in many
investigations of solubility (5).

{b) Sotubility as a function 0§ composstion.

At constant temperature and pressure, the chemical potential of a saturating
solid phase is constant:
uKnB = uAnB(sln) = nuA + uB (35)

o [+
= *
(nuA + v ouy +v_u_ ) + nRT anAxA

+ VRT EnyimiQt (36)

for a salt hydrate ApB which dissociates to water, (A), and a salt, B, one
mole of which 1onizes to give v+ cations and v_- anions in a solution in
which other substances (ionized or not) may be present. If the saturated
solution is sufficiently dilute, f5 = xp = 1, and the quantity Kgo in

AGQ - -] oo+ * *
= (v AV M Hnpx-ua o)

- - 0
= RT 2n Kso
v

v
+m_ (37)

= «~RT &n va+vm+

is called the s0fubilfsty product of the salt. (It should be noted that it
is not customary to extend this definition to hydrated salts, but there is
no reason why they should be excluded.) Values of the solubility product
are often given on mole fraction or concentration scales. In dilute
solutions, the theoretical behaviour of the activity coefficients as a
function of ionic strength is often sufficiently well known that reliable
extrapolations to infinite dilution can be made, and values of Kgo can be
determined. 1In more concentrated solutions, the same problems with activity
coefficients that were outlined in the section on variation of solubility
with temperature still occur. If these complications do not arise, the
solubility of a hydrate salt C,, A,, *nH,0 in the presence of other solutes

is given by eqn (36) as + -

N ln{mB/mB(O)} = -vkn{Yi/Yt(O)} -n Qn(aHzo/aHZO(O)) (38)

where ay,0 is the activity of water in the saturated solution, my is the

molality of the salt in the saturated solution, and (0) indicates absence
of other solutes. Saimilar considerations hold for non-electrolytes.
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The Sotid Phase

The definition of solubility permits the occurrence of a single solid
phase which may be a pure anhydrous compound, a salt hydrate, a non-
stoichiometric compound, or a solid mixture (or solid solution, or "mixed
crystals"), and may be stable or metastable. As well, any number of solid
phases consistent with the requirements of the phase rule may be present.
Metastable solid phases are of widespread occurrence, and may appear as
polymorphic (or allotropic) forms or crystal solvates whose rate of
transition to more stable forms is very slow. Surface heterogeneity may
also give rise to metastability, either when one solid precipitates on the
surface of another, or if the size of the solid particles is sufficiently
small that surface effects become important. In either case, the solid is
not in stable equilibrium with the solution. The stability of a solid may
also be affected by the atmosphere in which the system is equilibrated.

Many of these phenomena require very careful, and often prolonged,
equilibration for their investigation and elimination. A very general
analytical method, the "wet residues" method of Schreinemakers (12) (see
a text on physical chemistry) is usually used to investigate the composition
of solid phases in equilibrium with salt solutions. In principle, the same
method can be used with systems of other types. Many other techniques for
examination of solids, in particular X-ray, optical, and thermal analysis
methods, are used in conjunction with chemical analyses (including the wet
residues method) .

COMPILATIONS AND EVALUATIONS

The formats for the compilations and critical evaluations have been
standardized for all volumes. A brief description of the data sheets has
been given in the FOREWORD; additional explanation is given below.

Guide to the Compilations

The format used for the compilations is, for the most part, self-
explanatory. The details presented below are those which are not found in
the FOREWORD or which are not self-evident.

Components. Each component is listed according to IUPAC name, formula,
and Chemical Abstracts (CA) Registry Number. The formula is given either
in terms of the IUPAC or Hill (13) system and the choice of formula is
governed by what is usual for most current users: i.e. IUPAC for inorganic
compounds, and Hill system for organic compounds. Components are ordered
according to:

(a) saturating components;

(b) non-saturating components in alphanumerical order;

(c) solvents in alphanumerical order.

The saturating components are arranged in order according to a 18~column,
2-row periodic table:

Columns 1,2: H, groups IA, IIA;

3,12: transition elements (groups IIIB to VIIB, group VIII,
groups IB, IIB);
13~18: groups IIIA-VIIA, noble gases.

Row 1: Ce to Lu;

Row 2: Th to the end of the known elements, in order of atomic number.
Salt hydrates are generally not considered to be saturating components since
most solubilities are expressed in terms of the anhydrous salt. The exist-
ence of hydrates or solvates is carefully noted in the texts, and CA
Registry Numbers are given where available, usually in the critical
evaluation. Mineralogical names are also quoted, along with their CA
Registry Numbers, again usually in the critical evaluation.

Oniginal Measunements., References are abbreviated in the forms given by
Chemical Abstracts Service Sounce Index [(CASSI). Names originally in other
than Roman alphabets are given as transliterated by Chemical Abstracts.

Expenimental Values. Data are reported in the units used in the original
Publication, with the exception that modern names for units and gquantities
are used; e.g., mass per cent for weight per cent; mol dm~® for molar; etc.
Both mass and molar values are given. Usually, only one type of value (e.g.,
mass per cent) is found in the original paper, and the compiler has added
the other type of value (e.g., mole per cent) from computer calculations
based on 1976 atomic weights (14). Errors in calculations and fitting
equations in original papers have been noted and corrected, by computer
calculations where necessary.

Method. Sounce and Purity of Materials. Abbreviations used in Chemical
Abstracts are often used here to save space.

. Estimated Eaxnon. If these data were omitted by the original authors, and
if relevant information is available, the compilers have attempted to
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estimate errors from the internal consistency of data and type of apparatus
used. Methods used by the compilers for estimating and reporting errors are
based on the papers by Ku and Eisenhart (15).

Comments and/or Additional Data. Many compilations include this section
which provides short comments relevant to the general nature of the work
or additional experimental and thermodynamic data which are judged by the
compiler to be of value to the reader.

References., See the above description for Original Measurements.

Gudide to the Evaluations

The evaluator's task is to check whether the compiled data are correct,
to assess the reliability and quality of the data, to estimate errors where
necessary, and to recommend "best" values. The evaluation takes the form
of a summary in which all the data supplied by the compiler have been
critically reviewed. A brief description of the evaluation sheets is given
below.

Components. See the description for the Compilations.

Evaluator. Name and date up to which the literature was checked.
Crnitacal Evaluation

(a) Critical text. The evaluator produces text evaluating aflf the
published data for each given system. Thus, in this section the evaluator
review the merits or shortcomings of the various data. Only published data
are considered; even published data can be considered only if the
experimental data permit an assessment of reliability.

(b) Fitting equations. If the use of a smoothing equation is justifiable|
the evaluator may provide an equation representing the solubility as a
function of the variables reported on all the compilation sheets.

(¢) Graphical summary. In addition to (b) above, graphical summaries
are often given.

(d) Recommended values. Data are recommended if the results of at least
two independent groups are available and they are in good agreement, and if
the evaluator has no doubt as to the adequacy and reliability of the applied
experimental and computational procedures. Data are reported as fentative
1f only one set of measurements is available, or if the evaluator considers
some aspect of the computational or experimental method as mildly
undesirable but estimates that it should cause only minor errors. Data are
considered as doubtfuf if the evaluator considers some aspect of the
computational or experimental method as undesirable but still considers the
data to have some value in those instances where the order of magnitude of
the solubility is needed. Data determined by an inadequate method or under
ill-defined conditions are rejfected. However references to these data are
included in the evaluation together with a comment by the evaluator as to
the reason for their rejection.

(e) References. All pertinent references are given here. References to
those data which, by virtue of their poor precision, have been rejected and
not compiled are also listed in this section.

(f) Units. While the original data may be reported in the units used by
the investigators, the final recommended values are reported in S.I. units
(1,16) when the data can be accurately converted.
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EDITORIAL NOTE

This volume on the solubilities of B-lactam antibiotics is the first in the Subserces
on Phaamaceuticals to be published as part of the IUPAC Sofubifity Data Series. Over the
next five years 10 volumes will be published in this subseries, and the titles of these
volumes are given below.

Although many of the compounds included in this subseries cannot be classified as
"pharmaceuticals," they represent compounds of major interest in the area of pharmaceutical
chemistry and are therefore included in the Subseries on Pharmaceuticals.

All existing volumes dealing with solid-liquid systems, including the present volume,
contain the general introductory chapter entitled INTRODUCTION TO THE SOLUBILITY OF SOLIDS
IN LIQUIDS. Future volumes in the Subsendies on Phamaceuticals will contain a new intro-
ductory chapter dealing with the general physical and chemical properties of saturated
solutions of compounds of pharmaceutical interest. Volumes presently being prepared for
the Subserdies on Phawmaceuticals are:

1. Peptide Antibiotics, E. Tomlinson and A. Regosz, editors.

2. Macrocyelic Lactone Antibiotics, E. Tomlinson and A. Regosz, editors.

3. Canbohydrate Antibiotics, E. Tomlinson and H. Foks, editors.

4. Aromatic Antibiotics, E. Tomlinson and A. Regosz, editors.

5. 4-Aminobenzencsulfonamides (Part I}, A.N. Paruta and R. Piekos, editors.
6. 4-Aminobenzenesulfonamides (Part I11), A.N. Paruta and R. Piekos, editors.
7. 4-Aminobenzenesulfonamides (Pant 111}, A.N. Paruta and R. Piekos, editors.
8. Afhylidenediantipyrnines, T.D. Sokoloski and R. Kaliszan, editors.

9. Pyrazoles, T.D. Sokoloski and R. Kaliszan, editors.

10. Antipyrines, T.D. Sokoloski and R. Kaliszan, editors.

July, 1984 A.S. Kertes (Jerusalem, Israel)
M. Salomon (Fair Haven, NJ, U.S.A.)
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6-Aminopenicillanic acid

COMPONENTS : EVALUATOR:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson,
xylic acid, 6-amino-3,3-dimethyl-7-oxo- Department of Pharmacy, Universtty of Ams-
(6-aminopenicillanic acid); CoH,,N,,0,S; terdam, The Netherlands.
[551-16-6] 8 12 273

December 1983
(2) All solvents

CRITICAL EVALUATION:

The solubility of 6-aminopenicillanic acid (CgH|2N203S) has been examined by two groups,
(1,2). Both studtes reported solubility values graphically. Solubility has been determined in
aqueous solutions at various hydrogen ion concentrations and 1onic strengths over the temperat-
ure range 273-303K and 1in the presence of various related solutes. The solubility in a 15 %
(v/v) ethanol:water mixture at various temperatures has also been reported.

6-Aminopenicillanic acid 1s an ampholyte possessing a carboxyl group of pK = 2.29-2.30,
and an amino group of pK = 4.90-4.92 (3). At a pH equal to the isoelectric point (pI = 3.60),
the acid exists as the zwitterion. This form 1s both the most stable and the least soluble
(1n water). At lower or higher pH's, the solubility in water rises, since here 6-aminopenicilla-
nic acid exists mainly 1n the lonized form, (Pages 3-5), ne. (1),

8.50 F
Solubility of 6-amino-
penicillanic acid in water.
[10? mol dmP 745
(® Units calculated by
evaluator) 6.40 | :

N ®
5.35 |.\'/| ]
2 3 [ 5 pH at 292.7 K

From this figure a solubility in water at pH 3.3 to 3.7 (and at 292.7K) of 5.5 x 10> mol
dm =2 may be read. (All umits given in this figure have been converted by the evaluator from
the reported penicillin units cm ). Consideration of the sample of 6-aminopenicilianic acid
used, the microbtological assay procedure, and the fact that values are presented graphically,
suggests a precision in this solubtlity value of approximately - 10 %. Nys et al (2) examined
the solubility of 6-aminopenicillanic acid 1in water at 298 K at a constant lopic strength (
p= 0.1). They reported two values, an intrinsic solubility of 1.07 x 1074 mol dm~7, (presumably
of the zwitterion), and a solubility of 8.70 x 10-3 mol dm~ , (calculated according to the
equation given on Page 7). Consideration of the method used to determine the solubility,
the assay procedure (1odometric titration), and the reasonable ag}reement with the calculated
value, suggests that the former value of 1.07 x 1072 mol dm™? for the aqueous solubility
of 6-aminopenicillanic acid at 298 K and an ionic strength of = 0.1, may regarded as tentative .

The effect of iomic strength on the solubility at pl = pH and at298 K s reported (2) as
bEIH% that an mcrease in aqueous solubility from about 1.1 x 1074 mol dm™ to about 1.2
x 102 mol dm=> is caused by increasing the ionmic strength from 0.1 to 1.0 mol dm~ 3, (Page
8% Similarly (2% addition of potassium penicitlin G In concentrations of 1.0 x 10-2 mol dm

to 3.6 x 10 mol dm™3 resulted in an ingrease in the aqueous solubtlity from about 1 x
102 mol dm=3 to about % x 1072 mol dm'3, (Page 9). Although these data were obtained
using a more precise analytical method (i1.e. 1odometric titration), graphical presentation
of the data mean that these latter results have a precision of - 10%.

Further, from Page 2 (1) it may be read that the aqueous solubility of 6-aminopenicillanic
acid rises from about 5.3 x 10-3 ‘mol dm=3 at273K to about 7.6 x 1073 mol dm=3 at 303K,
(units - Evaluator). All these values must be regarded asdoubtful .

Bruns et al (2) determined the solubility of 6-aminopenicillanic acid 1n a 15 % (v/v) mixture
of ethanol in water as a function of temperature 273-303 K.The solubility in the mixture
was found to be apgrommately 50 times lower than in water, with values ranging from about
1.0 x 10-% mol dm=3 to about 6.4 x 10-% mol dn3 over this temperature range, (units - Eval-
uator). These graphically presented values are doubtful.

(1) Bruns, B. P.; Savitskaya, H.M.; Shellenberg, N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhinina,
E.N. Antlblotlkl, Moscow 1962, 7, 440.

(2) Nys, P.s,; Elizarovskaya, LM Shellenberg, N.N.; Savitskaya, E.M. Antibiotiki, Moscow
1979, 24, 895.

GIR Rapson, H.D.C.; Bird, A.C. J.Pharm.Pharmacol. 1963, 15, 222.




2 6-Aminopenicillanic acid

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid, 6-amino-3,3-dimethyl-7-oxo-
(6-aminopenicillanic  acid); CgH | N,0,5;
[551-16-6]

(2) water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Bruns, B.P.; Savitskaya, E.M.; Shellenberg,

N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhini-
na, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

VARIABLES : PREPARED BY:
Temperature A. Regosz
EXPERIMENTAL VALUES:
solubility of 8 000 |-
[ ]
6-aminopenicillanic acid /
in water [Units/cmB] 6 000 "./o
4000 |-
2 000 | I I

0 10 20 30 40

temperature [°C]

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE :

An excess of 6-aminopenicillanic acid and
water were placed in a temperature controlled
solubility apparatus, N, was bubbled through
the mixture. Aliquots og the saturated solution
were withdrawn under vacuum at a given
temp through a glass filter. The amount
of the dissolved solute was determined
microbiologically after conversion of 6-
aminopenicillanic acid into phenoxymethyl-
penicillin using phenoxyacety! acid anhydride.

SOURCE AND PURITY OF MATERIALS:

Crystalline 6-aminopenicillanic acid was
obtained from the fermentation broth of
Penicillium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubility product after conversion
into phenoxymethylpenicillin was 2680 * 80
units.mg-1.

Double distilled water was used.

ESTIMATED ERROR:

REFERENCES :




6-Aminopenicillanic acid

COMPONENTS : . ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0)neptane-2-carbo- | pryns, B.P.; Savitskaya, E.M.; Shellenberg,
xylic acid, 6-amino-3,3-dimethyl-7-0xo- | N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhini-
Eg;"i’_“llgfg]emﬂ“amc acid); CgH|,N,035 | na, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

(2) Hydrochloric acid; HCl; [7647-01-0]

(3) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 19.5°C A. Regosz

EXPERIMENTAL VALUES:

900 |
solubility of 8000 ;
6-aminopenic1113anic 7000 L \
acid [Units/em”)

6000 |

5 000 | 1 i

2 3 4 5
pH at 19.5°C

——

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

An excess of 6-aminopenicillanic acid and
HCI solution were placed in a thermostatted
solubility apparatus, N, was bubbled through
the mixture at 19.5°C. Aliquots of the satu-
rated soln were withdrawn through a glass
filter under vacuum and the pH of the clear
filtrate, measured by use of glass electrode-

calomel electrode system, was 2.62. The
amount of the dissolved solute was determined
Microbiologically after conversion of the

6-aminopenicillanic acid into phenoxymethyl-
peniciltin.

SOURCE AND PURITY OF MATERIALS:
Crystalline 6-aminopenicillanic acid was
obtained from the fermentation broth of
Penicillium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubility product after conversion
into phenoxymethylpenicillin was 2680 + 80
units.mg=*.

The source and purity of HCI
specified. Double-distilled water

were not
was used.

ESTIMATED ERROR:

REFERENCES :




4 6-Aminopenicillanic acid

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid, 6-amino-3,3-dimethyl-7~oxo-

ORIGINAL MEASUREMENTS:
Bruns, B.P.; Savitskaya, E.M.; Shellenberg,
N.N.; Libinson, G.S.; Kolygina, T.S.; Druzhini-

(6-aminopenicillanic  acid); CSHIZNZOBS; na, E.N. Antibiotiki, Moscow 1962, 7, 440-2.
[551-16-6]
(2) Acetic acid; CZHQOZ; [64-19-7]
(3) Water; HZO; [7732-18-5]
VARIABLES : PREPARED BY:
One temperature: 19.5°C A. Regosz
EXPERIMENTAL VALUES:
8 000 [~
solubility of
6-aminopenicdlanic acid 7 000 [~
[Umts/cmB]
6 000 |-
\
1N
5 000 | | |
2 3 4 5

pH at 19.5°C

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

An excess of 6-aminopenicillanic acid and
acetic acid solution were placed in a thermo-
statted solubility apparatus, N, was bubbled
through the mixture at 19.75°C. Aliquots
of the saturated soln were withdrawn through
a glass filter under vacuum and the pH
of the clear filtrate, measured by use of
glass electrode-calomel electrode system,
was 2.92. The amount of the dissolved solute
was determined microbiologically after
conversion of the 6-aminopenicillanic acid
into phenoxymethylpenictllin.

SOURCE AND PURITY OF MATERIALS:

Crystalline 6-aminopenicillanic  acid was
obtained from the fermentation broth of
Penicillium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubility product after conversion
into phenoxymethylpenicilin  was 2680+ 80
units.mg-*.

The source and purity of acetic acid were
not specified. Double-destilled water was
used.

ESTIMATED ERROR:

REFERENCES:




6-Aminopenicillanic acid

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo- runs, B.P.; Savitskaya, .E.M.; Shellenberg,
xylic acid, 6-amino-3,3-dimethyl-7-oxo0- N.N.; Libinson, G.S.; Kolyniga, T.S.; Druzhini-
(6-aminopenicillanic  acid); CgH,,N,0,5; na, E.N. Antibiotiki, Moscow 1962, 7, 440-2.

87127273 —
[551-16-6]
(2) Acetic acid; C,H 0, [64-19-7]
(3) Acetic  acid, shdim salt; CZHBOZNa;
[127-09-3]
(4) Water; HZO; [7732-18-5]
REPARED BY:
VARIABLES: P
pH at 19.5°C A. Regosz
EXPERIMENTAL VALUES:
8 000 |-
solubility of
6-aminopentciilantc 7 000 |-
acid [Umts/cm3]
6 000 [~
./.
d
5 000 o’ 1
2 3 4 5

pH (at 19.5°C

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

An excess of 6-aminopenicillanic acid and
0.2 M acetate buffer solution of the pH
range from 3.05 to &.75 were placed 1n
a thermostatted solubility apparatus, N
was bubbled through the mixture at 19.5°C
Aliquots of the saturated soln were withdrawn
through a glass filter under vacuum and
the pH of the clear filtrates accurately
measured using a glass electrode-calomel
electrode system. The amount of the dissolved
solute was determined microbiologically
after conversion of the é-aminopenictllanic
acid into phenoxymethylpenicitlin,

SOURCE AND PURITY OF MATERIALS:

Crystalline 6-aminopenicillanic acid was
obtatned from the fermentation broth of
Penicilium chrysogenum by carrying out
the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubiity product after conversion
into pheToxymethylpemculm was 2680 * 80
units.mg-" .

The source and purity of acetic acid and
sodiuin acetate were not specified. Double-
distilled water was used.

ESTIMATED ERROR:

REFERENCES ;




6 6-Aminopenicillanic acid

COMPONENTS : . ORIGINAL MEASUREMENTS:

?3 4-Th1a-l-azab1cyclo[3,2,0]h.eptane-2-carbo- Bruns, B.P.; Savitskaya, E.M.; Shellenberg,
xylic acid, 6-amino-3,3-dimethyl-7-oxo- N.N.; Libinson, G.S.: Kolygina, T.S.; Druzhine-
(6-aminopenicillanic acid); CgH,,N,0,5; na, E.N. Antibiotiki, Moscow 1962, 7,
[(551-16-6] 440-2.

(2) Ethanol; C2H6O; [64-17-5]

VARIABLES: PREPARED BY:

Temperature A. Regosz

EXPERIMENTAL VALUES:

Qolubllxty of 600 1=
6-aminopenicillanic 400 |,
acid in ethanol
[Umts/cmB] 200 ["./o
0 1 1 1
0 10 20 30 40
temperature [°C]
AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

An excess of G-aminopemculamc acid and Crystalline 6-aminopenicillanic acid was

ethanol were placed in a temperature controll- obtained from the fermentation broth of

ed solubiity apparatus, N, was bubbled Penicillium chrysogenum by carrying out

through the mixture. Aliquots‘of the saturated
solution were withdrawn under vacuum at
a given temp through a glass filter. The
amount of the dissolved solute was determined
microblologically after conversion of 6-amino-
penicillanic acid into phenoxymethylpenicillin
using phenoxyacetyl acid anhydride.

the fermentation without adding the precursor.
It had a melting point 204-6°C. The potency
of the solubility product after conversion
into  phenoxymethylpenicillin  was 2680* 80
units.mg-1.

95 % v/v rectified ethanol was used.

ESTIMATED ERROR:

REFERENCES :




6-Aminopenicillanic acid

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid, 6-amino-3,3-dimethyl-7-oxo-
(6-aminopenicillanic acid); CgH,,N,0,S;
[551-16-6] 8127273

(2) Ammoniwum chloride; NHQCI; [12125-02-9]

(3) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Nys, P.S.; Elizarovskaya, L.M.; Shellenberg,
N.N.; Savitskaya, E.M. Antibiotiki, Moscow
1979, 24, 895-902.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

and constant 1onic strength ( u= 0.1)

L. Intrinsic solubility S: - 1.07 x 1072

2. Solubility of the ampholyte zwitterion

o -3
SAHi = 870 x 10

The authors report two values for the solubility of 6-aminopenicillanic acid in water at 25°C

mol dm.3 (based on experimental data)

mol dm™3 (based on calculated data)

The following relationship between solubtlities | and 2 was derived by the authors:

where Cc;_{ is the concentration of hydrogen 1ions, Kl(COOH) = 2.4 x 107

3

mol dm'3 and

KZ(NH;) = 1.97 x 10™ mol dm™> are dissociation constants.

AUXTLIARY INFORMATION

METHOD ‘APPARATUS /PROCEDURE :

A saturated mixture was prepared by stirring
6-aminopenicillanic acid and water at 25°C.
The constant 1onic strength was maintained
o u = 0.1 by adding adequate amounts
of NH,HCl. After separation of the precipitate
by filtration the content of 6-aminopenicillanic
acid was determined by 1odometric titration.

SOURCE AND PURITY OF MATERIALS:

6-Aminopenicillanic acid was twice recrystall-
ized from acid and alkaline solution. The
obtained solubility product determined

todometrically, contained 97.5% by weight
of 6-aminopenicillanic acid.
NH,Cl was of analytical Double-
distilled water was used.

grade.

ESTIMATED ERROR:

REFLRENCES :




8 6-Aminopenicillanic acid

COMPONENTS ¢
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid, 6-amino-3,3-dimethyl-7-oxo-

(6~-aminopenicillanic  acid); C.H, N,0.S;
[551-16-6] 8127273
(2) Benzeneacetic acid; C8H802; {103-82-2]

(3) Ammonium chloride; NHQCI; [12125-02-9]

ORIGINAL MEASUREMENTS:

Nys, P.S.; Elizarovkskaya, L.M.; Shellenberg,
N.N.; Savitskaya, E.M. Antibiotiki, Moscow
1979, 24, 895-902.

1onic strength (NHqu or NaCl, mo! dm”
at 25°C and pH=pI®

(4) Sodium chloride; NaCl; [7647-14-5]
(5) Hydrochloric acid; HCl; [7647-01-0]
(6) Water; HZO; [7732-18-5]
Ionic strength at 25°C A. Regosz
EXPERIMENTAL VALUES:
13 ™~
minimal solubility of A
6 1l d &
-aminopenicillanic aci 12 -
-3 2
[mol dm™~ x 107] L
11
o W4 111 ]
0 0.2 04 06 08 1.0

3

A 6-aminopenicillanic acid

A inclusive influence of benzene acetic acid

3Isoelectric point (pH range 3.3 to 3.7) (ref. 1)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Accurately weighed samples of 6-amino-
penicillanic acid were suspensed 1n water
at 25°C. The suspension was then adjusted
to pH 7.5 using 2 N NaOH solution. To
the above suspension equimolar amounts
of benzeneacetic acid were added. After
dilution, the suspension was cooled to 5°C
and adjusted to pH = pl using 20% w/v HCI
solution. The suspension was then shaken
for about 3 hours at 5°C. After separation
of the precipitate by filtrate, the amounts
of 6-aminopenicillanic acid and benzeneacetic
acid were determined iodometrically and
by potentiometric titration. (The 1onic
strength was maintained by adding adequate
amounts of NHuCl or NaCl).

SOURCE AND PURITY OF MATERIALS:

6-Aminopenicillanic acid was twice recrystall-
1zed from acid and alkaline solution. The
obtained solubility product determined
todometrically, contained 97.5% by weight
of 6~-aminopenicillanic acid.

Benzeneacetic acid was twice precipitated
from aqueous and ethanol solution. Purity of
the obtained product was 99%. All other
reagents were of analytical grade. Double-
distilled water was used.

ESTIMATED ERROR:

Nothing specified

REFERENCES :

(1) Bruns, B.P.; Savitskaya, H.N.; Shellenberg,
N.N.; Libinson, G.S.; Kolygina, T.S.;
Druzhinina, E.N. Antibiotiki, Moscow
1962, 7, 440




6-Aminopenicillanic acid

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid, 6-amino-3,3-dimethyl-7-oxo-

ORIGINAL MEASUREMENTS:
Nys, P.S.; Elizarovskaya, L.M.; Shellenberg,
N.N.; Savitskaya, E.M. Antibiotiki, Moscow

(6-aminopenicillanic  acid); CoH,,N.0.S;
[551-16-6] 87127273
(2) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-

xylic acid,3,3,-dimethyl-7-ox0-6-[(phenyl-

?cetyl)ammo], monopotassium salt

potassium penicilin G); C, H,,N,KO,5;

[113-98-4] 1617 °274
(3) Sodium chloride; [7647-14-5]
(4) Hydrochloric acid; [7647-01-0]
(5) Water; H,0; [7732-18-5]

1979, 24, 895-902.

NaCl;
HCl;

VARIABLES: PREPARED BY:
Concentration of potasstum penicillin G A. Regosz
at 25°C.

EXPERIMENTAL VALUES:

minimal solubility of 4 °
6-aminopenicillanic acid /
[mol dm-3 X 102] L °
2 |- ./
o
1 '/
[} ( 1 I 1 1 I 1
o 6 12 18 28 30 36
concentration of potasstum penicillin G [mol dm™ x 103]

at 25°C and at pH:pla

soelectric point (pH range 3.3. to 3.7). (Ref. 1)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Accurately weighed samples of 6-amino- 6-Aminopenicillanic acid was twice recrystall-
Penicillanic acid were suspensed I1n water tized from acid and alkaline solution. The
at 25°C. The suspension was then adjusted obtained solubility product determined
to pH 7.5 using 2 N NaOH solution. To todometrically, contained 97.5% by weight

the above suspenston
of benzeneacetic acid
dilution, the suspension

equimolar amounts
were added. After
was cooled to 5°C

of 6-aminopenicillanic acid.

The purity of potassium penicillin G was

and adjusted to pH = pI using 20% w/v HCI 96%; its source was not described. All
solution. The suspension was then shaken other reagents were of analytical grade.
for about 3 hours at 5°C. After separation Double-distilled water was used.
Of the precipttate by filtrate, the amounts
©f 6-aminopenicillanic acid and benzeneacetic .
acid were determined iodometrically and ESTIMATED ERROR:
by potentiometric titration. (The 1onic Nothi ified
Strength was maintained by adding adequate othing specifie
amounts of NHaCl of NaCl).
REFERENCES:
(1) Bruns, B.P.; Savitskaya, H.N.; Shellenberg,
N.N.; Libinson, G.S.; Kolygina, T.S;
Druzhinina, E.N. Antibiotiki, Moscow

1962, 7, 440




10 Phenoxymethyl penicillin

COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Department of Pharmacy,
acetyl)amino] (phenoxymethyl penicillin); University of Amsterdam,
CgH gNyO5S; [87-08-1] The Netherlands.
(2) All solvents December 1983

CRITICAL EVALUATION:

Values for the solubility of phenoxymethylpenicillin have been reported by four groups (i-%).
The_largest study 1s that due to Weiss et al (1) who reported solubilities in 24 solvents at
301-4 K.Weiss et al used a pooled commercial sample of 95 to 100 % purity. The amount
of penicillin dissolved was estimated by either drying a solution to constant weight, or, with
some solvents, by visual examination, su§:h that no evidence of undissolved solute indicated
a solubility of greater than 20 mg cm™. All values reported were uncorrected for solvent
blank, which was never greater than 0.05 mg total. All data according to Weiss et al have
been recalculated to SI units (comptler), and are given in the following Table.

Solvent Solubillty3(at 30134 K)
(mo! dm 7)

water 2.57 x 1073

methanol a

ethanol a

isopropanol a

1soamylalcohol 4.84 x 10 -2

cyclohexane 2.28 x 10 -4

benzene 1.28 x 102

toluene 7.42 x 10 -4

ligromn 6.99 x 10 %

1sooctane 1.06 x 10 7%

carbon tetrachloride 277 x 1074

ethyl acetate a @ solubility_greater than

isoamylacetate a 5.70 x 10-2mol dmr3)

acetone a

methyl ethyl ketone a

diethylether 3.35 x 10 -2

ethylene chloride 3.61 x 10 -2

1,4-dioxane 3.60 x 10 -2

chloroform a

carbon disulfide 8.56 x 10 -4

pyridine a

formamide a

ethylene glycol a

benzyl alcohol a

All these values have an estimated precision (evaluator) of ¥ 5%. However they are unconfirm-
ed findings, and must be designated as tentative, except where the solubility is reported
as being greater than 5.70 x 10-2 mol dm-3, for which cases values are considered doubtful.

Others have examined the aqueous solubility at 31021 K (2-4). Jansholt et al (2) reported
the solubility 1n a solution of 0.05 mol dm-> phosphate buffer (pH 3) containing 0.1 % (w/v)
Tween 80 as 2.60 x 1072 mol dm3, an§i in a 0.1 N HC! solution containing a similar amount
of Tween 80 as 9.13 x 10~% mol dm3 .These values have an estimated precision of iy 5%,
(evaluator), and may be regarded as tentative. The data of Juncher and Raaschou (3) are
rejected on the basis of inadequate information (Page 13).

A further study by Braun and Moll (4) reported the solubility of phenoxymethylpenicillin
in synthetic gastric juice and In natural gastric juice (pH 4.6) to be 9.8 x 10037 mol dm=3,

and 0.8 x 1072 mol dm‘3, respectively. However, lack of information on the purity and source
of the sample used means that these data must be rejected.

REFERENCES

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(2) Jansholt, A.L.; Solvang, S.; Sveen, K.; Finholt, P. Med. Nor. Farm. Selsk. 1971, 33, 1.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therap. 1957, 4, 497.

(#) Braun, A.; Moll, F. Acta Pharm. Technol. 1980, 26, 258.




Phenoxymethyl penicillin
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- | Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347.7.
penicilin, penicilin Vy; C,, H, N,O.S;
f7-08-1] 16718725

(2) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

3 3

0.90 mg cm™". (2.57 x 10°

mol dm-3

Solubility of penicillin V in water at 28 + 4°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten em?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 1+ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate were
added to a tared ( +0.1 mg) weighing bottle
and evaporated at 100°C. The residue was
further dried for 3 hr at 60°C in a vacuum
oven. After cooling, the residue was reweighed

0.1 mg). If the residue was 0.5 mg or
less, a second aliquot of clear filtrate was
Placed in a tared (+0.01 mg) weighing bottle,
and‘ the procedure of evaporation, drying,
ggom’lg and reweighing (0.0l mg) was repeat-

__

SOURCE AND PURITY OF MATERIALS:

Penicilin V was a pooled commercial product
of high purity (95 to 100%).

Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES ;
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Phenoxymethyl penicillin

C?%PONENTS:
1} 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], phenoxymethyl penicillin
(penicillin  V); C16H18N2055; [87-08-1]

(2) Hydrochloric acid; HCl; [7647-01-0]

(3) Phosphoric acid, trisodium salt; NaBOQP;
[7601-54-9]

(4) Sodium chloride; NaCl;

(5) Water; HZO; [7732-18-5]

[7647-14-5]

ORIGINAL MEASUREMENTS:
Braun, A.; Moll, F. Acta Pharm.

1980, 26, 258-60.

Technol.

VARIABLES:

Cne temperature: 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

The authors determined maximal solubility of penicillin V in synthetic gastric ]u1cea (without

pepsin) and compared the results with those obtained for solubility in human natural gastric

juice.
Solubihty
Synthetic gastric Ju1cea Human natural gastric juice
(without pepsin)
b b
102 mg em™> 102 mol dm™> 10% mg cm™ 10% mol dm™>
343 0.98 292 0.83

b Calculated by compiler.

a According to USP XIX the composition of synthetic simulated gastric fluid, 1s:
HCI(35%) - 7.0 cm3; NaCl - 2.0 g, pepsin - 3.2 g, distilled water to 1000 em>.

AUXTLIARY INFORMATION

METHOD . APPARATUS /PROCEDURE :

An excess of peniallin V. was added to
a 250 cm?® flask, followed by addition of
100 cm® of synthetic or natural gastric
juice. The flud was stirred at a speed
of 55 rpm at 37°C for about 1 hour. The
fluud was then buffered to pH 4.6 using

Na POu solution and filtered through a
Sar%onus SM 11307 filter. The content
of the penicillin V In the clear f{iltrate

was determined
at 322 nm (1).

spectrophotometrically

SOURCE AND PURITY OF MATERIALS:

Sources and purities of the penicillin V
and the chemicals used were not specified.

ESTIMATED ERROR:

Solubtlity precision: none specified
Temperature precision: +1°C (compiler).

REFERENCES :
(1) Brandiss, M.W.; Denny, E.L.; Huber, M.A.;

Steinmann, H.G. Antimicrob. Agents
and Chemother. 1962, 626.




Phenoxymethyl penicillin
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], phenoxymethyl penicillin
(penicillin = V); C|gH gN,055 [87-08-1]

(2) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
Clin. Therapy 1957, &, 497-507.

VARIABLES:

One temperature: probably 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

a
probably w/v percents - compiler.

0.06 per cent® (0.6 mg cm™>; 1.7 x 107

The maximum solubility of penicillin V in water was reported as:

3

mol dm™> solution - comptler).

AUXILIARY INFORMATION
METHOD 'APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;
Nothmg specified. The dissolved active The source and purity of the antiblotic

penicillin was titrated using an lodometric
method.

used were not described.

Distilled water was probably used.

ESTIMATED ERROR:

Nothing specified

REFERENCES :




14 Phenoxymethyl penicillin

COMPONENTS ¢

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xyhic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], (phenoxymethyl penicillin,
pentcilin = V); C16H18N2055; [87-08-1]

(2) Sorbitan monooleate, polyoxyethylene
derivatives (Tween 80); [9005-65-6]

(3) Hydrochloric acitd; HCl; [7647-01-0]

(4) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Jansholt, A.L.; Solvang, S.; Sveen, K.
Finholt, P. Med. Nor. Farm. Selsk. 197},
33, 1-11.

VARIABLES:

One temperature 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Tween 80 at 37°C was reported as:

0.32 mg cm™.

The solubility of phenoxymethylpenicillin 1n a saturated solution of 0.1 N HCI containing 0.1%

(9.13 x 10™* mol dm™> - comptler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

500 mg of the antibiotic were added to
about 250 cm? of 0.1 HCI solution containing
0.1% w/v Tween 80. The suspension was
stirred at 37°C at 90 r.p.m. Ten cm? aliquots
were withdrawn and filtered through a 0.45
micron membrane filter. The content of
the antibiotic was determined 1odometrically
according to the Ph. Nord. method.

SOURCE AND PURITY OF MATERIALS:

The purity of penicillin V was 99.7%., 1its
source was not given.

All reagents used were of analytical grade.

ESTIMATED ERROR:
Nothing specified

REFERENCES :




Phenoxymethyl penicillin
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol, phenoxymethyl pemcillin
(penicillin  V); C,_H, N 0sS; [87-08-1]

16718 72
(2) Sorbitan monooleate, polyoxyethylene
derivatives (Tween 80); [9005-65-6]
(3) Phosphoric  acid; H,PO,; [7664-38-2]

(4) Phosphoric acid, disodium salt; NaZHPOQ;
[7558-79-4]
(5) Water; H,0; [7732-18-5]

ORIGINAL ME :
anshoqt, RS.EEEM?c;Iﬁang, S.; Sveen, K.
Finholt, P. Medd. Nor. Pharm. Selsk. 1971,
33, 1-11.

VARIABLES:

One temperature: 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

containing 0.1%% Tween 80 was reported as:
91 mg per 100 cm3.

a probably v/v - compiler

(2.60 x 10°

The concentration of penicillin V 1n a saturated solution of 0.05 mol dm'3 phosphate buffer pH 3

3

mol dm™ - compller).

P—

AUXTLIARY INFORMATION

METHOD'APPARATUS/PROCEDURE:
147.5 mg of the antibiotic ( + 250000 LU.)

ohosphate buffer pH 3, contaming 0.1%
Tween 80. Composition of the 0.05 mol dm->
Phosphate buffer pH 3 was 5.95 cm’ of one

distilled water to 1000 cm? The suspension
was stirred at 37°C at a speed of 90 r.p.m.,
using an electric stirrer. Within 5 min
of rotation, a homogeneous suspension
was formed. One cm?® samples were with-
drawn and filtered through a glass wool
filter. The samples were then mixed with a
sufficient amount of 0.1 NaOH and 0.0l
Mol dm-? acetate buffer to pH 6 and diluted
to 25.0 em® with distilled water. The amount
of penicillin was determined 1odometrically
according to the Ph. Nord. method.

were added to about 100 cm? of 0.05 mol dm-?

molar H3P04 solution, NazHPOQ.ZHZO: 6.87 g,

SOURCE AND PURITY OF MATERIALS:

Purity of the penicillin V was 99.7%; 1ts
source was not specified. The particle
size of the antibiotic was between 20 and
60 micron.

All reagents used were of analytical grade.

ESTIMATED ERROR:

Nothing specified

REFERENCES:




16 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
entcillin, penmtciihn V; C, H,N,0O.S;

87-08-1] 16 '18 7275

(2) Methanol; CHQO; [67-56-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of penicilhin V 1n methanol at 28 +4°C was greater than:
(Greater than 5.70 x 10'2 mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm~>.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Methanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :




Phenoxymethyl penicillin 17

COMPONENTS : ORIGINAL MEASUREMENTS : .

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enicilhin, penicilin V3 C, H (N,O.S;

Y i CreH1sN0s

(2) Ethanol; C,HO; [64-17-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of penicillin V in ethanol at 28 + 4°C was greater than:
(Greater than 5.70 x 1072 mol dm™> solution - compiler).

P———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: 4°C (authors).

REFERENCES :




18 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclio[3,2,0lheptane-2- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino]l, phenoxymethyl- 347-7.
enicillin, penicillin V; C16H18N2055;

87-08-1]

(2) 2-Propanol (1sopropanol); C3Hg0; [67-63-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg cm "

Solubility of penicillin V In isopropanol at 28+ 4°C was greater than:
(Greater than 5.70 x 1072

mol dm™> solution - comptler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: +4°C (authors).

REFERENCES:




Phenoxymethyl penicillin 19

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo(3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethy!-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-{(phenoxyacetyl)amino], phenoxymethyl- 347-7.
penicillin, penmicilin  V; C,_H, N,O.S;

(87-08-1] 16"°18°275
(2) 1-Butanol, 3-methyl- (1scamyl alcohol);

C5H120; [123-51-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

3

16.95 mg cm™". (4.84 x 10°

Solubility of penicillin V in 1soamyl alcohol at 28 +4°C was reported as:

2 mol dm_3

solution - compiler).

P ———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic n a 15 cm? glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If there was any wvisible insoluble
Matertal the suspension was centrifuged
within  an hour. After centrifugation, the
Clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vYacuum oven. After cooling, the residue
Wwas reweighed ( + 0.1 mg). If the residue
Wwas 0.5 mg or less, a second aliquot of
clear fiitrate was placed in a tared (0.0l
mMg) weighing bottle, and the procedure
of €vaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Isoamyl alcohol was or A.C.S. or U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES ;

A~B*



20 Phenoxymethyl penicillin

COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0~ Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
penicillin, penicilin  V; C, H,/N,O.S;

[87-08-1] 1671825

(2) Cyclohexane; CeH o [110-82-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.08 mg cm ™.

Solubility of peniciilin V 1n cyclohexane at 28 + 4°C was reported as:
(2.28 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm’ of the clear filtrate
were added to a tared ( + 0.! mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (% 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (x 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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One temperature: 28°C

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7. —
pentcillin, penicullin Vs C, H, N,O.5;

[87-08-1] 16187275
(2) Benzene; C¢Hgs [71-43-2]
VARIABLES: PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3 3

0.465 mg cm ~. (1.28 x 10°

mol dm™>

Solubility of pentcillin V 1n benzene at 28 +4°C was reported as:

solution - compuiler).

p——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed i a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Benzene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :




22 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
penicillin, penicillin @ Vi C, H,,N,O:S;

[87-08-1] 1677187275
(2) Benzene,methyl- (toluene); C7H8;

[108-88-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V in toluene at 28+ 4°C was reported as:

0.26 mg em™. (7.52 x 10°* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Penicillin V was a pooled commercial product
200 mg of the antibiotic in a 15 cm® glass- | of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature Toluene was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( * 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing

(£0.01 mg) was repeated. REFERENCES :
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COMPONENTS : . ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyllamino], phenoxymethyl- 347-7. B
penicillin, penicillin V; C, H, N, O5;

[87-08-1] 6187275

(2) Petroleum ether (Ligron)

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

4

0.25 mg cm ™. (6.99 x 107

Solubility of penicillin V in ligroin at 28 £+ 4°C was reported as:
mol dm_3

solution - compuler).

f—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic tn a 15 cm?® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear f{iltrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Ligroin was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES ;




24 Phenoxymethyl penicillin

COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enictllin, pentcithin V. C, H, ([N, OS;

87-08-1] 16°18 275
(2) Pentane,2,2,4-trimethyl- (isooctane);

C8H18; [540-84-1]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.04 mg em™.

Solubility of penicillin V in 1sooctane at 28+ 4°C was reported as:
(1.06 x 10™* mol dm"

3 solution - compitler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear f{iltrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).
of A.C.S. or

Isooctane was U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

D 4-Thia-1-azabicyclol[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7,
penicillin, penicillin V3 C, H,N,O.S;

[87-08-1] 16 '18°275

(2) Methane,tetrachloro- (carbon tetra-
chloride); CCly; [56-23-5]

VARIABLES: PREPARED BY:

One temperatures 28°C A. Regosz

EXPERIMENTAL VALUES:

0.10 mg em™.

Solubility of penicillin V in carbon tetrachloride at 28 + 4°C was reported as:
-4 -
(2.77 x 107" mol dm

3 solution - compiler).

P———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble

Mmaterial the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuuim and 2 cm?® of the clear {filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (*0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicithin V was a pooled commercial product
of high purity (95 to 100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

25

ESTIMATED ERROR:

Solubility: None spectfied.
Temperature precision: + 4°C (authors).

REFERENCES :




26 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0}heptane-2- Weiss, P.J.; Andrew, M.L; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-{(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enicillin,  penicilhin V5 C, H,N,O.S;

87-08-1] 16187275
(2) Acetic acid,ethyl ester (ethy! acetate);

CI&HSOZ; [141-78-6]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of penicillin V 1n ethyl acetate at 28+ 4°C was greater than:
(Greater than 5.70 x 10~

2

mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 = 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: £4°C (authors).

REFERENCES :




Phenoxymethyl penicillin 27
CP%PONENTS: ORIGINAL MEASUREMENTS: X
1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino), phenoxymethyl- 347-7.
enicillin, penicillin  V; C, H, ,N,O.S;
87-08-1] 1618 275
(2) 1-Butanol,3-methyl acetate (1soamyl
acetate); C7H1402; [123-92-2]
VARIABLES : PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of penicillin V 1n 1soamyl acetate at 28 +4°C was greater than:
(Greater than 5.70 x 107

2

mol dm™> solution - comptler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?’ of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm~>.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).
U.S.P.

Iscamyl acetate was of A.C.S. or

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




28 Phenoxymethyl penicillin

COMPONENTS ¢

(1) 4-Thia-1-azabicycto{3,2,0]lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-[(phenoxyacetyl)lamino], phenoxymethyl-
enicithn, penicillin vV C, H, ;N,O.S;
5708-17 P CretighN2®s>

(2) 2-Propanone (acetone); C3H60; [67-64-1)

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARTABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of penicillin V in acetone at 28 £ 4°C was greater than:
(Greater than 5.70 x 10~

2 3

mol dm™~ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg em-.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Acetone was of A.C.S. or

U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: +4°C (authors).

REFERENCES:




Phenoxymethyl penicillin 29

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- | Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic actd,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
é6-[(phenoxyacetyllamino], phenoxymethyl- 347-7.
pentcillin, penicilhin Vs C. H, (N,OS;

(87-08-1] 16 °18 7275
(2) 2-Butanone (methyl ethyl ketone); C,HgO;

[78-93-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of penicillin V in methyl ethyl ketone at 28+ 4°C was greater than:
(Greater than 5.70 x 10”

2 3

mol dm™" solution - compiler).

[———

AUXILIARY INFORMATION

METHOD /APPARATUS / PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Penicilin V was a pooled commercial product
of high purity (95 to 100%).

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES ;




30 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0-~ Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enicillin, penicitin @ V3 C, H  N,O.S;

870811 P 16182 5
(2) Ethane,l,l'-oxybis- (diethyl ether);

C,H, ,0; [60-29-7]

4710
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

3

11.75 mg em™”. (3.35 x 107

mol dm”

Solubility of penicillin V in diethyl ether at 28 + 4°C was reported as:
2

3 solution - compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE ;

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C i a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic ac:d,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
penicillin, pemicilin Vy C, H,,N,O.S;

(87-08-1] 16 18275
(2) Ethane,dichloro- ({ethylene chloride);

CZHQCIZ; [1300-21-6]
VARIABLES : PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

3

12.65 mg cm™”. (3.61 x 107

Solubility of penicillin V in ethylene chloride at 28 £4°C was reported as:
2

mol dm.3 solution - compiler).

P———

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible Insoluble
Material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of €vaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).
Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubjlity: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




32 Phenoxymethyl penicillin

COMPONENTS : . ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Wetss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
é-[(phenoxyacetyl)amino), phenoxymethyl- 347-7. -
enicillin, penicillin V; C16H18N205S;

87-08-1]
(2) L,t-Dioxane; C,H,O.; [123-91-1]
4 872
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

-2

12.60 mg cm™>. (3.60 x 10

mol dm”

Solubility of penicullin V in 1,4 dioxane at 28 £4°C was reported as:

3 Solutton - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( t+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( +0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (0,0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

1,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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One temperature: 28°C

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.;  Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7. —
pentcillin, pentcillin Vs C, H, N, O.S;

[87-08-1] 167187275
(2) Methane,trichloro- (chloroform); CHCl3;
[67-66-3]
VARIABLES : PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg cm-3.

Solubility of pentcillin V 1n chloroform at 28 + 4°C was greater than:
(Greater than 5.70 x 1072 mol dm™ solution - compiler).

Pr—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten em® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-%.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES ;




34 Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

(I) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxyhc acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
penicillin, penicilin Vs C, H, N,O.S;

F37-08-1] P e 18h 275

(2) Carbon disulfide; CSZ; [75-15-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of penicillin V in carbon disulfide at 28 + 4°C was reported as:
0.30 mg em™. (8.56 x 107* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | penicillin V was a pooled commercial product
200 mg of the antibiotic in a 15 cm® glass- | of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temperature | Carbon disulfide was of A.C.S. or U.S.P.
(28 +4°C). If there was any visible insoluble | grade,

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( +0.1 mg). If the residue | solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (x0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing

(£0.01 mg) was repeated. REFERENCES ;
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ORIGINAL MEASUREMENTS:

COMPONENTS :

6 g'ﬁ“a‘ll‘azab‘cg'c;%ué2’01:‘:*]"7‘"3'2‘ Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- (A
6-[(phenoxyacetyl)amino], phenoxymethyl- l;z\;il;loncs and  Chemotherapy 1957, 7,
enicillin,  penicillin = V; C16H18N205S; *
87-08-1]

(2) Pyridine; CsH3N; [110-86-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of penicillin V 1n pyridine at 28 + 4°C was greater than:
(Greater than 5.70 x 10'2 mol dm'3 solution - compiler).

AUXILIARY INFORMATION

f——

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Pyridine was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES;
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Phenoxymethyl penicillin

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-[(phenoxyacetyl)amino], phenoxymethyl-
penicillin, pemicitin V. C, H,,N,O.:S;
[87-08-1] 16 '18 275

(2) Formamude; CH3NO; [75-12-7]

ORIGINAL MEASUREMENTS:

Weiss, P.J.,; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of penicillin V in formamide at 28 £+4°C was greater than:
(Greater than 5.70 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :




Phenoxymethyl penicillin

COMPONENTS : ORIGINAL MEASUREMENTS:

() 4-Thia-1-azabicyclo[3,2,0]heptane-2- | Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enicillin, penicithn  V; C, H,N,O.S;

57 08 1] 16718N295

(2) 1,2-Ethanediol (ethylene glycol); C,H 0,5
[107-21-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg cm™.

Solubihity of penicillin V 1n ethylene glycol at 28 + 4°C was greater than:
(Greater than 5.70 x 1072 mol dm™> solution - compiler).

—

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic n a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=%.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Ethylene glycol of A.C.S. or
grade.

was U.S.P.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES ;
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Phenoxymethyl penicillin

COMPONENTS :

ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenoxyacetyl)amino], phenoxymethyl- 347-7.
enicillin,  penicilin Vs C,_H,,N,O.S;

57-08-11" 1618"2°5
(2) Benzenemethano! (benzyl alcohol); C7H80;

[100-51-6]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubulity of penicillin V in benzyl alcohol at 28 +4°C was greater than:
(Greater than 5.70 x 107

2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm~>.

SOURCE AND PURITY OF MATERIALS:

Penicillin V was a pooled commercial product
of high purity (95 to 100%).

Benzy! alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: £4°C (authors).

REFERENCES:
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COMPONENTS : EVALUATOR:

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo- Eric Tomlinson.
xylic acid,3,3-dimethyl-7-oxo-6[(phenoxy- Department of Pharmacy,
acetyl)aminol, monopotassium salt University of Amsterdam,
(potassium penicilhin V); C,  H,,N,KO_S; The Netherlands.
[132-98-9) 6717772775

ToeT December 1983.
(2) All solvents

CRITICAL EVALUATION:

Values for the solubility of potassium penicillin V have been reported by three groups (1-3).
The lar%est study 1s that due to Andrew and Weiss (1) who reported solubilities in 24 solvents
at 301% 4 K. Weiss et al used a pooled commercial sample of unknown purity (probably 95
to 100 % - ref. 4). The amount of penicillin dissolved was estimated by either drying a solut-
ton to constant weight, or, with some solvents, by visual examination, such that no evidence
of undissolved solute indicated a solubility of greater than 20 mg cni” . All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
according to Andrew and Weiss have been recalculated to SI units (compiler), and are given
in the following Table.

Solvent SolubxlltyB(at 30124 K)
(mol dm )

water a

methanol a -3

ethanol 3.47 x 10_4

isopropanol 2.70 x 10_4

1soamylalcohol 6.41 x 10_4

cyclohexane 1.54 x 10_5

benzene 5.15 x 10_5

toluene 7.72 x 10

higrotn 0

1sooctane 0 -

carbon tetrachloride 1.03 x 10_3 a

ethyl acetate 1.67 x 10_3 ( solubilit% greater than

isoamylacetate 2.83 x 107, 5.10 x 1072 mol dm~2)

acetone 5.71 x 10_3

methyl ethyl ketone 1.54 x 10_3

diethylether 2.16 x lO_3

ethylene chloride 1.03 x 10_3

1,4-dioxane 1.45 x 10_3

chloroform 1.16 x 10_4

carbon disulfide 1.93 x 10_4

pyridine 3.35 x 10_3

formamide 6.56 x 10

ethylene glycol a

benzyl alcohol a

All these values have an estimated precision (evaluator) of ¥ 5%. However they are unconfirm-
ed findings, and must be designated as tentative, except for two cases, (i) where the solubility
Is reported as being greater than 5.70 x 10°2 mol dm =3, (for which cases values are considered
doubtful), and (1) where the solubility 1s reported as being less than 5 x 10~ mol dm=3,
(which are rejected due to their being reported uncorrected for the solvent blank).

Others have examined the aqueous solubility at 310%1 K (2,3). Jansholt et al (2) reported
the solubility in a solutjon of 0.05 mol dm  phosphate buffer (pH 3) containing 0.1 % (w/v)
Tween 80 as 3.45 x 10~ mol dm™.This value has an estimated precision of = 5%, (evaluator),
and may be regarded as being tentative. The data of Juncher and Raaschou (3) are rejected
on the basis of inadequate information concerning both the method used and the source and
purity of the sample (Page 42).

REFERENCES

(1) Andrew, M.L.; Weiss, P.J.; Antibiotics and Chemotherapy 1959, 9, 277.
(2) Jansholt, A.L.; Solvang, S.; Sveen, K.; Finholt, P. Med. Nor. Farm. Selsk. 1971, 33, l.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therap. 1957, &, 497.
(%) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy, 1957, 7, 374.




40 Potassium penicillin V

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo-6-{(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino], monopotassium salt (potassium
penicilin  V); C16H17N2K055; 132-98-9]

(2) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in water at 28 * 4°C was reported as greater than:
20 mg em™. (Greater than 5.1 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic in a 15 cm’ glass-~ product. Its purity was not specified.

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Water was probably of A.C.S. or U.S.P. grade
(28 + 4°C). If all of the material appeared | (1).

to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm -,

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957
7, 374-7. T




Potassium penicillin V

a4

CP%PONENTS:
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)ammo],monopotassnum salt (potassi-
um penicillin V); C16H17N2K055;

[132-98-9]
(2) Sorbitan monooleate, polyoxyethylene
derivatives (Tween 80); [9005-65-6]
(3) Phosphoric acid; H;PO,; [7664-38-2]

(4) Phosphoric acid, disodium salt; NaZHPOu;
[7558-79-4]
(5) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Jansholt, A.L.; Solvang,

Finholt, P. Medd. Nor.
1971, 33, 1-11.

Se
Pharm.

Sveen, K.;
Selsk.

VARIABLES:

One temperature: 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

The concentration of potassium penicillin V in a saturated solution of 0.05 mol dm”

3 phosphate

buffer pH 3 containing 0.1% Tween 80 was reported as:
1.34 x 10% mg per 100 cm>. (3.45 x 10”

3 3

mol dm™~ solution - compiler).

P——

AUXILIARY INFORMATION

METHOD'APPARATUS/PROCEDURE:

160 mg of the antibiotic ( + 250000 1LU.)
were added to about 100 cm? of 0.05 mol dm-?
phosphate buffer pH 3, containing 0.1%
Tween 80. Composition of the 0.05 mol dm=?
Phosphate buffer pH 3 was 5.95 cm?’ of one

molar H3p04 solution, NazHPO“.ZHZO: 6.87 g,

distilled water to 1000 cm®. The suspension
was stirred at 37°C at a speed of 90 r.p.m.,
using an electric stirrer. Within 5 min of
rotation, a homogeneous suspension was
formed. One cm? samples were withdrawn
and filtered through a glass wool filter.
he samples were then mixed with a sufficient
amount of 0. NaOH and 0.0 mol dm™?
acetate buffer to pH 6 and diluted to 25.0 cm’
With distilled water. The amount of penicillin
was determined odometrically according
to the Ph. Nord. method.

SOURCE AND PURITY OF MATERIALS:

Purity of the potassium penicillin V was
94.2%; its source was not specified.

All reagents used were of analytical grade.

ESTIMATED ERROR:

Nothing specified.

REFERENCES ;
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Potassium penicillin V

COMPONENTS :

(1) 4~Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol,monopotassium salt (potassi-

ORIGINAL MEASUREMENTS: .
Juncher, H.; Raaschou, F. Antibiotic Med.

Clin. Therapy 1957, &, 497-507.

um penicillin V); C, H, ,N,KO.S;
[132-98-9] 16 '17°°2°75
(2) Water; H, 03 [7732-18-5]
VARIABLES: PREPARED BY:
A. Regosz

One temperature: probably 37°C

EXPERIMENTAL VALUES:

2 probably w/v percents - compiler.

75 per cent® (Greater than 750 mg cm~

The maximum solubility of potassium penicillin V 1n water was reported as greater than:

3; 1.90 mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Nothing specified. The dissolved active
peniciillin  was titrated using an iodometric
method.

SOURCE AND PURITY OF MATERIALS:

The source and purity of the antibiotic
used were not described.

Distilled water was probably used.

ESTIMATED ERROR:

Nothing specified

REFERENCES:
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COMPONENTS ¢
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol], monopotassium salt (potassium
penicillin = V); C16H17N2K055; [132-98-9]

(2) Methanol; CH,0; [67-56-1]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™. (Greater than 5.10 x

Solubility of potassium penicillin V 1n methanol at 28  4°C was reported as greater than:

2

1072 mol dm™> solution - compiler).

AUXILIARY

P——————

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by ‘hand for about 2 mmn at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm->.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7,




a4 Potassium penicillin V

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclol 3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino], monopotassium salt (potassium
penicillin  V); C16H17N2K055; [132-98-9]

(2) Ethanol; C,H,0; [64-17-5]

and

VARTABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in ethanol at 28 * 4°C was reported as:

1.35 mg em™. (3.47 x 1073 mol dm™ solution - comptler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

200 mg of the antibiotic mn a 15 em® glass- | product. Its purity was not specified.
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Ethanol was probably of A.C.S. or
(28 + 4°C). If there was any visible insoluble | grade (1).

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?  of the clear filtrate
were added to a tared ( t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

Ten cm’ of solvent were added to about ]| Potassium penicillin V was a pooled commercial

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision:  4°C {authors).
clear filtrate was placed 1n a tared ( * 0.0l
mg) weighing bottle, and the procedure of

evaporation, drying, cooling and reweigh- | REFERENCES:
ing (¢ 0.01 mg) was repeated.

7, 374-7.

U.S.P.
(1) Werss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy~
acetyl)amino], monopotassium salt (potassium

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.

Chemotherapy 1959, 9, 277-9.

Antibiotics and

penictllin = V); C16H17N2KOSS; {132-98-9]
(2) 2-Propanol (1sopropanol); CsHgO;

[67-63-0]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in 1sopropanol

0.11 mg cm™. (2.70 x 107

S

mol dm™>

at 28 * 4°C was reported as:

solution - compiler).

AUXILIARY

-

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C), If there was any visible insoluble

Mmaterial the suspension was centrifuged
within  an  hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm’? of the clear filtrate
were added to a tared ( = 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

clear filtrate was placed n a tared { * 0.0l
mg) weighing bottle, and the procedure of
€vaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.




46 Potassium penicillin V

COMPONENTS:

(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo-
xyhc acid,3,3-dimethyl-7-ox0-6-[(phenoxy-
acetyl)amino], monopotassium salt {potassium
penicillin V) C16H17N2K055; {132-98-9]

(2) 1-Butanol,3-methyl- (1soamyl alcohol);

C5H120; [123-51-3]

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J. Antibiotics and

Chemotherapy 1959, 9, 277-9.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V 1n 1soamyl alcohol at 28 + 4°C was reported as:
0.25 mg em™. (6.5 x 10™* mol dm™ solution - compitler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 % 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( +0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared ( * 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
product. Its purity was not specified.

U.S.P. grade (1).

Potassium penicillin V was a pooled commercial

Isoamyl alcohol was probably of A.C.S. or

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright,
Antibiotics and Chemotherapy,
7, 374-7.

L AR
1957,
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COMPONENTS © ORIGINAL MEASUREMENTS : .
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino), monopotassium salt (potassium
penicillin - V); C|gH 7N,KOsS; [132-98-9]

(2) Cyclohexane; CgHy 5 (110-82-7]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in cyclohexane at 28 + 4°C was reported as:

0.06 mg em™>. (1.54 x 107* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic 1n a 15 cm? glass- | product. Its purity was not specified.

Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature Cyclohexane was probably of A.C.S. or U.S.P.
(28 24°C). If there was any visible msoluble | grade (1).

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( % 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C n a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: * 4°C (authors).
clear filtrate was placed 1n a tared (% 0.01

mg) weighing bottle, and the procedure of
€vaporation, drying, cooling and reweigh- | REFERENCES:

ing (+0.01 mg) was repeated. (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.




48

Potassium penicillin V

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0)heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino)], monopotassium salt (potassium
penicillin V); C16H17N2K055; [132-98-9]

(2) Benzene; C Hgs [71-43-2]

6

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in benzene at

0.02 mg cm ™. (5.15 x 107

mol dm”

28 + 4°C was reported as:

3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature

(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the

clear part of the soln was filtered under
vacuum and 2 cm?®  of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The restdue

was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed ( £ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

clear filtrate was placed in a tared ( + 0.0}
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.
U.S.P.

Benzene was or

grade (1).

probably of A.C.S.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :

(1) Weiss,
Antibiotics
7, 374-7.

P.J.; Andrew, M.L.; Wright, W.W.
and Chemotherapy, 1957,
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], monopotassium salt (potassium
penicillin = V); C16H17N2K055; [132-98-9]

(2) Benzene,methyl- (toluene); C,Hgs
[108-88-3]

ORIGINAL MEASUREMENTS:

Chemotherapy 1959, 9, 277-9.

Andrew, M.L.; Weiss, P.J. Antibiotics and

VARIABLES :

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in toluene at 28 + 4°C was reported as:

3 5

0.03 mg cm . (7.72 x 10°

mol dm”

3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 t4°C), If there was any visible insoluble
Mmaterial the suspension was centrifuged
within an hour. After centrifugation, the
Clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.l mg) weighing
bottle and evaporated at 100°C. The residue
Wwas further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
Clear filtrate was placed 1n a tared ( 0.0l
mg) weighing bottle, and the procedure of
Svaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

product. Its purity was not specified.

Potassium penicillin V was a pooled commercial

7, 374-7.

Toluene was probably of A.C.S. or U.S.P.

grade (1).

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: * 4°C (authors).

REFERENCES ;

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.
acetyl)amino], monopotassium salt (potassium -
penicillin  V); C,H 7N,KOSS; {132-98-9]

(2) Petroleum ether (ligroin)

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V 1n ligroin at 28 + 4°C was reported as:
0.00 mg em™. (0.00 mol dm™> solution - compuler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic 1n a 15 cm’ glass- | product. Its purity was not specified.

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | [igroin was probably of A.C.S. or U.S.P.
(28 £ 4°C). If there was any visible insoluble grade (1),

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( £ 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: * 4°C (authors).
clear filtrate was placed in a tared ( * 0.0l
mg) weighing bottle, and the procedure of

evaporation, drying, cooling and reweigh- I'REFERENCES:
ing (+0.01 mg) was repeated. (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino], monopotassium salt (potassium
pentcillin = V); CgH 7NoKOsS; [132-98-9]

(2) Pentane,2,2,4-trimethyi- (1sooctane);

CgH g3 [540-84-1]

VARIABLES : PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V 1n 1sooctane at 28 + 4°C was reported as:
0.00 mg em™. (0.00 mol dm™> solution - compiler).

f——
AUXILIARY INFORMATION

—

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | potassium penicilin V was a pooled commercial
200 mg of the antibiotic in a 15 cm® glass- product. Its purity was not specified.

Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Isooctane was probably of A.C.S. or U.S.P.
(28 + 4°C), If there was any visible insoluble grade (1),

Material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared { + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

Was reweighed ( £ 0.1 mg). If the residue | solybility: None specified.

Was 0.5 mg or less, a second aliquot Of | Temperature precision: *4°C (authors
clear filtrate was placed in a tared ( £ 0.0l P P )
mg) weighing bottle, and the procedure of

€vaporation, drying, cooling and reweigh- | REFERENCES:

ing (£0.01 mg) was repeated. (1) Wetss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957
7, 374-7. ’

e —m——

A~Cx
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Potassium penicillin V

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy-
acetyl)lamino], monopotassium salt (potassium
penicillin = V); C16H17N2K055; {132-98-9]

(2) Methane, tetrachloro- (carbon tetrachloride);
CClq; [56-23-5]

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J. Antibiotics and

Chemotherapy 1959, 9, 277-9.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in carbon tetrachloride at 28 + 4°C was reported as:

0.04 mg em™,

(1.03 x 10°* mol dm™> solution - comptler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 * 4°C). If there was any visible insoluble

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further drited for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

clear filtrate was placed 1n a tared ( + 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (+0.0!1 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,

7, 374-7.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1l-azabicyclo[3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo-6-[{phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)aminol], monopotassium salt (potassium
penicillin  V); C16H17N2K055; [132-98-9]

(2) Acetic acid,ethyl ester (ethyl acetate);
CQHSOZ; [141-78-6]

VARIABLES : PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in ethyl acetate at 28 + 4°C was reported as:

0.65 mg em™. (1,67 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic in a 15 cm?® glass- | product. Its purity was not specified.

Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Ethyl acetate was probably of A.C.S. or
(28 + 4°C). If there was any visible insoluble | U.S.P. grade (1).

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second alquot of
Clear filtrate was placed in a tared ( +0.0l
mg) weighing bottle, and the procedure of

Solubility: None specified.
Temperature precision: * 4°C (authors).

€vaporation, drying, cooling and reweigh- REFERENCES -

+
Ing (£0.01 mg) was repeated. (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol, monopotassium salt (potassium
penicillin  V); C16H17N2K055; [132-98-9]

(2) 1-Butanol,3-methyl acetate
acetate); C,H,,0 [123-92-2]

(1soamy!

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES:

One temperature 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

1.10 mg em™. (283 x 107

mol dm™>

Solubility of potassium penicillin V 1n 1soamyl acetate at 28 * 4°C was reported as:

solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 = 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an  hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was rewewghed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

clear filtrate was placed in a tared ( +0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Isoamyl acetate was probably of A.C.S. or
U.S.P. grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclol[3,2,0lheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino], monopotassium salt (potassium
penicillin = V); C16H17N2K055; [132-98-9]

(2) 2-Propanone (acetone); C3H,O; [67-64-1]

VARTABLES : PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potasstum penicillin V 1n acetone at 28 * 4°C was reported as:

0.22 mg em™2. (571 x 10™* mol dm™> solution - comptler).
AUXILIARY INFORMATION
——_—
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic 1n a 15 cm? glass- | product. Its purity was not spectiied.

Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Acetone was probably of A.C.S.or U.S.P.
(28 + 4°C). If there was any visible insoluble | grade (1).

Mmaterial the suspension was centrifuged
within  an hour. After centrifugation, the
Clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
Wwas reweighed ( * 0.1 mg). If the residue Solubility: None specified

Was 0.5 mg or less, a second aliquot of
clear filtrate was pléced in a tared ( *0.01 | Temperature precision: & 4°C (authors).

mg) weighing bottle, and the procedure of

€vaporation, drying, cooling and reweigh- REFERENCES

Ing (0,01 .

8 mg) was repeated (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS :
(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J. Antibiotics and

xylic acid,3,3-dimethyl-7-ox0-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.
acetyl)amino], monopotassium salt (potassium
penicillin  V); C16H17N2KO5S; [132-98-9]
(2) 2-Butanone (methyl ethyl ketone); C,Hg0;
[78-93-3]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

3

0.60 mg cm™>. (154 x 107

mol dm-3

Solubility of potassium penicitlin V in methy!l ethyl ketone at 28 + 4°C was reported as:

solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C), If there was any visible nsoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm® of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£ 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing ( £0.01 mg) was repeated.

L

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *+ 4°C (authors).

REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,

7, 374-7.
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COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol, monopotassium salt (potassium
penicillin = V); C16H17N2K055; [132-98-9]

(2) Ethane,l,1'-oxybis- (diethyl ether); C,H,0;
[60-29-7]

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J. Antibiotics and

Chemotherapy 1959, 9, 277-9.

VARIABLES:

One temperature 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in diethyl ether at 28 £ 4°C was reported as:

0.84 mg em™,

(2.16 x lO°3 mol dm_3 solution - compiler).

AUXILIARY

f—

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic mm a 15 cm® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temperature
(28 + 4°C). 1f there was any visible insoluble
Mmaterial the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( + 0.1 mg) weghing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (% 0.0l
mg) weighing bottle, and the procedure of
€vaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

product. Its purity was not specified.

U.S.P. grade (1).

Potassium penicillin V was a pooled commercial

Diethyl ether was probably of A.C.S. or

ESTIMATED ERROR:

Solubility: None specifted.
Temperature precision: + 4°C (authors).

REFERENCES:

Antibiotics and Chemotherapy,
7, 374-7.

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.

1957,
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino), monopotassium salt (potassium
penicillin - V); C16H17N2K055; [132-98-9]

(2) Ethane, dichloro- (ethylene chloride);

C,H,Cl,; [1300-21-6)

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J. Antibiotics
Chemotherapy 1959, 9, 277-9.

and

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.40 mg cm ™.

Solubility of potasstum penicillin V in ethylene chloride at 28 + 4°C was reported as:
(1.03 x 10™> mol dm™> solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 * 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared ( 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (¢ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

product. Its purity was not specified.

Ethylene chloride was probably of
or U.S.P. grade (1).

Potassium penicillin V was a pooled commercial

A.C.S.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright,

Antibiotics and Chemotherapy,
7, 374-7.

W.W.
1957,
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]Jheptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino), monopotassium salt (potassium —
peniciliin V);  C H ;N,KOS; [132-98-9]

(2) 1,4-Dioxane; C4H802; [123-91-1]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V 1n l,4-dioxane at 28 + 4°C was reported as:
0.57 mg em™. (145 x 107> mol dm™> solution - compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Potassium penicilin V was a pooled commercial
200 mg of the antibiotic in a 15 cm’ glass- | product. Its purity was not specified.

Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | l,#-Dioxane was probably of A.C.S. or U.S.P.
(28 + 4°C). if there was any wisible Insoluble | grade (1).

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
Were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

Was reweighed ( % 0.1 mg). If the residue | solybility: None specified.

Was 0.5 mg or less, a second aliquot of | Temperature precision: + 4°C (authors).
Clear filtrate was placed in a tared ( *0.01
mg) weighing bottle, and the procedure of

€vaporatton, drying, cooling and reweigh- | REFERENCES :

Ing (£0.01 mg) was repeated. (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7. —




60 Potassium penicillin V

COMPONENTS © ORIGINAL MEASUREMENTS: .
(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo- | Andrew, M.L.; Weiss, P.J. Antibiotics and
xylic acud,3,3-dimethyl-7-oxo-6-[(phenoxy- Chemotherapy 1959, 9, 277-9.

acetyl)amino), monopotasstum salt (potassium
penicillin = V); C16H17N2K05S; [132-98-9]

(2) Methane,trichloro- (chloroform); CHCl 3

[67-66-3]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in chloroform at 28 + 4°C was reported as:
0.45 mg em™. (116 x 10™2 mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Potassium penicillin V was a pooled commercial
200 mg of the antibiotic 1n a 15 cm?® glass- | product. Its purity was not specified.

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Chloroform was probably of A.C.S. or U.S.P.
(28 + 4°C). 1f there was any visible insoluble | grade (1).

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( * 0.1 mg). If the residue Solubility: None specified.
was 0.5 mg or less, a second aliquot of . . s 4o h
clear filtrate was placed in a tared? +0.01 Temperature precision: + 4°C (authors)
mg) weighing bottle, and the procedure of

evaporation, drying, cooling and reweigh- tprererrere

ing (£ 0.01 mg) was repeated. (1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino), monopotassium salt (potassium
penicillin  V); CH | 7NKOsS; [132-98-9]

(2) Carbon disulfide; CS,3 [75-15-0]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES :

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.08 mg em™3,

Solubility of potassium penicillin V in carbon disulfide at 28 * 4°C was reported as:
(1.93 x 107* mol dm™ solution - compiler).

AUXILIARY

INFORMATION

——

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 # 4oC), 1f there was any visible 1nsoluble

Material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vVacuum and 2 cm? of the clear f{iltrate
Wwere added to a tared (%t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C i a

vacuum oven. After cooling, the residue
was reweighed ( +0.1 mg). If the residue
Was 0.5 mg or less, a second aliquot of

Clear filtrate was placed in a tared ( 0.0l
mg) weighing bottle, and the procedure of
€vaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.
A.C.S.

Carbon djsulfide of

or U.S.P. grade (1).

was probably

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7. —
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Potassium penicillin V

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane~2-carbo-
xyhe acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyllaminol, monopotassium salt {potassium

penicillin - V); C|gH7N,KOsS; [132-98-9]

(2) Pyridine; CsHgN; [110-86-1]

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES :

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.13 mg em™.

Solubility of potassium penicillin V in pyridine at 28 + 4°C was reported as:
-4 -
(3.35 x 1007 mol dm

3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate
were added to a tared ( *0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( £ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ( £ 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Potassium peniciliin V was a pooled commercial
product. Its purity was not specified.
probably of A.C.S. U.S.P.

Pyridine was or

grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: # 4°C (authors).

REFERENCES :

(1) Wess, P.J;
Antibiotics
7, 374-7.

W.W.
1957,

Andrew, M.L.; Wright,
and Chemotherapy,
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COMPONENTS :

(I) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy-
acetyl)amino], monopotassium salt (potassium
penicillin = V); C|gH | 7N,KOsS; [132-98-9]

(2) Formamide; CH;NO; [75-12-71]

ORIGINAL MEASUREMENTS:

Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9,

Antibiotics and

VARIABLES :

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of potassium penicillin V in formamide

at 28 + 4°C was reported as:

2.55 mg em™. (6.56 x 107> mol dm™ solution - compiler).
AUXILIARY INFORMATION
HETHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about | Potasstum penicillin V was a pooled commercial

200 mg of the antibiotic In a 15 cm?® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C), If there was any visible insoluble

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

Vacuum and 2 cm® of the clear filtrate
Wwere added to a tared ( # 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue
was reweighed ( = 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

Clear filtrate was placed in a tared (* 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
Ing (+£0.01 mg) was repeated.

product. Its purity was not specified.

Formamide was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubilitys None specified.
Temperature precision: + 4°C (authors).

REFERENCES :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W,
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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Potassium penicillin V

COMPONENTS 1

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], monopotasstum salt (potassium
penicilin  V); C16H17N2K055; [132-98-9]
(2) Ethanol,2-methoxy- (ethylene glycol mono-
methyl ether); C3H802; [109-86-4]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

reported as greater than:

20 mg cm™. (Greater than 5.10 x

Solubility of potassium penicillin V in ethylene giycol monomethyl ether at 28+ 4°C was

1072 mol dm™> solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 *+ 4°C). If all of the material appeared
to be In solution, the solubility was consider-
ed to be greater than 20 mg. cm=’.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin V was a pooled commercial
product. Its purity was not specified.

Ethylene glycol monomethyl ether was probably
of A.C.S. or U.S.P. grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xyhic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino], monopotassium salt {potassium
penicillin = V); C16H17N2K05$; [132-98-9]
(2) Benzene methanol (benzyl alcohol); C7H80;
{100-51-6]

ORIGINAL MEASUREMENTS:
Andrew, M.L.; Weiss, P.J.
Chemotherapy 1959, 9, 277-9.

Antibiotics and

VARIABLES :

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

2.65 mg cm™>. (6.82 x 107

Solubility of potassium penicillin V in benzyl alcohol at 28 + 4°C was reported as:
mol dm™> solution - compiler).

AUXILIARY

P———

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible nsoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear f{iltrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ( * 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

INFORMATION
SOURCE AND PURITY OF MATERIALS:
Potassium penicillin V was a pooled commercial
product. Its purity was not specified.
Benzyl alcohol was probably of A.C.S. or
U.S.P. grade (1).
ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: * 4°C (authors).
REFERENCES :
(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy, 1957,
7, 374-7.
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Eric Tomhinson.
xylic acid,3,3-dimethyl-7-oxo-6-{(phenoxy- Department of Pharmacy,
acetyllamino], calcium salt (2:1) University of Amsterdam,

Elclﬁ;fltlgrg]pemcﬂlin V) C32H3#N401052Ca; The Netherlands.
December 1983.

(2) water; H,0; {7732-18-5]

CRITICAL EVALUATION:

Juncher and Raazschou (1 ;ave reported the solubility of calcium penicillin V in water as
being 1.90 x 107“ mol dm~™’. Absence of information on the source and purity of the sample
used, and with no details of the method used to determine the solubility leads to this value
being rejected.

REFERENCE

(1) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therapy 1957, &, 497.
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyllamino),calcium salt (2:1) calcium
penicillin V; C32H34Nq01052Ca; [147-48-8]

(2) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Juncher, H.; Raaschou, F. Antibiotic Med.
Clin. Therapy 1957, 4, 497-507.

VARIABLES:

One temperature: probably 37°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

The maximum solubility of calcium penicillin V in water was reported as:

L4 per cent® (14 mg em™3; 1,90 x 1072 mol dm™> solution - compiler).

a probably w/v percents - compiler.

AUXTLIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Nothing specified. The dissolved active
penicillin was titrated using an todometric
method.

SOURCE AND PURITY OF MATERIALS:

The source and purity of the antibiotic
used were not described.

Distilled water was probably used.

ESTIMATED ERROR:

Nothing specified

REFERENCES:
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Benethamine penicillin V

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbox-
ylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol-,complexed with N-(phenyl-
methyl)benzene ethanamine (1:1) (benethamine

EVALUATOR:

Eric Tomlinson
Department of Pharmacy,
University of Amsterdam,
The Netherlands

enicitlin V); C, _H, N,O.S. C, H,,N;
re0sn 051 16" 18N205> €15ty
(2) Water; H,0; [7732-18-5]

December 1983

CRITICAL EVALUATION:

The influence of pH (1.50 to 9.37) and temperature ( 297 K and 310 K) on the aqueous solubil-
1ty of benethamune penicillin V have been studied by Brunner and Margreiter (1). The amount
of penicillin dissolved in the solvent was determined by drying to constant weight. A precision
I 2% 1s estumated for all the solubility values reported, (evaluator). It 1s not possible to
estimate the precision in the reported temperature or pH values, though for the latter it
i1s probably - 0.02 pH units.

The solubilities of benethamine penicillin V at 297 K and 310 K are reported as 2.30x 10 3

mol dm ™3 and 2.69 x 10-3 mol dm-3, respectively. (Values converted to SI units by compiler).
The Table gives the aqueous solubility of benethamine penicillin V at various pH's and at
two temperatures. From this, and the figure, 1t 1s possible to see that the solubility increases
sharply wn strongly acid solutions, but only slightly in alkaline solutions. Temperature had
little effect on the solubilities found. Brunner and Margreiter have made a detailed theoretical
study concerning the calculation of this solute using appropriate acid and base dissociation
constants (2). Their estimated values agree closely with those found in (1) except at pH less
than 2. Values at these low pH's are rejected, other values are regarded as tentative.

Solubality (10% mol dm™>)2

pH® at 297 K pH® at 310 K
1.50 78.7 2.23 7.99
2.10 18.3 3.43 2.92
2.60 5.51 8.10 2.98
2.72 3.38 8.47 3.66
3.40 2,56
6.20 2.31
7.32 2.31
7.53 2.42
8.10 2.64
8.64 3.19
8.80 b.64
9.37 9.97
(® Calculated by compiler; b pH altered using either HCl or NaOH).
80 - .
70 -
Solubility of benethamine
penictllin V 1n water 60 |
[10® mol dm™] so | e at 297 K
g at 310 K
4o [
30
-
20 L
10 |
o 0———!jlﬁ”
0 I T— J
0 2 4 6 8 10 pH
REFERENCES

(1) Brunner, R.; Margreiter, H. Montash 1955, 86, 958.
(2) Brunner, R.; Margreiter, H. Montash 1955, 86, 767.
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COMPONENTS : ORIGINAL MEASUREMENTS:
N 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Brunner, R.; Margreiter, H. Montash 1955,
xylic acid,3,3-dimethyl-7-oxo-6-{(phenoxy- 86, 958-65.

acetyl)amino}, compd with N-(phenyl-
methyl)benzene ethanamine(l:1) (ben-
ethamine penicillin V); C16H18N2055‘

C15H17N; [76082-02-5]
(2) water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
Temperature A. Regosz

EXPERIMENTAL VALUES:

Solubility
a
t/°C g dm™> 10% mol dm™>
24 1.29 2.30
37 1.51 2.69
2 Calculated by compiler
P ——
AUXILIARY INFORMATION
P —————
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

To an accurately weighed sample of the Benethamine penicillin V  contained 2.7%
antibiotic 1n a 50 cm?® flask 20 cm? of water water (by weight). Its source was not specified.
were added, sand the suspension shaken The water content was determined by Xarl
for about 1 hour at 24°C or 37°C. The sus- | Fischer titration.

Pension was then f{filtered and the residue
quantitatively transferred into a tared glass | The purity of the water was not specified.
Crucible and dried in vacuum to constant
weight. The pH values of the clear filtrates
Measured were 5.50 and 5.85 at 24°C and
37°C, respectively.

ESTIMATED ERROR:

Nothing specified.

REFERENCES :




70 Benethamine penicillin V

COMPONENTS :
?B 4-Thia-1-azabicyclo[3,2,0}heptane-2-carbo-

xylic  acid,3,3-dimethyl-7-oxo~6-[(phenoxy-
acetyl)aminol-, compd with N-(phenyl-
methyl)benzene ethanamine(l:1) (ben-
ethamine pemcllin V); C, H, N,O.S.
C, 4H, ;N; [76082-02-5] 167187275

(2) Hydrochloric acid; HCl; [7647-01-0]
| (3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

Brunner, R.; Margreiter, H. Montash 1955,
86, 958-65.

VARIABLES: PREPARED BY:
pH at 24°C and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g dm™> 10> mol dm™3 pH g dm™> 10> mol dm™>
3.40 1.44 2.56 3.43 1.64 2.92
2.72 1.90 3.38 2.23 4.49 7.99
2.60 3.09 5.51
2.10 10.25 18.26
1.50 44,21 78.71

3 Calculated by compiler

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

To an accurately we1§hed sample of the
antibiotic in a 50 cm’ flask 20 cm’? HCI
solution of the required pH were added,
and the suspension shaken for about 1 hour
at 24°C or 37°C. The suspension was then
filtered and the pH of the clear filtrates
measured. The residues were quantitatively
transferred into tared glass cructbles and
dried 1n vacuum to constant weight. The
solubilities were compared by the authors
with calculated values obtained in (1).

SOURCE AND PURITY OF MATERIALS:

Benethamine penicitin V  contained 2.7%
water (by weight). Its source was not specified.
The water content was determined by Karl
Fischer titration.

The purity of water and hydrochloric acid
were not specified.

ESTIMATED ERROR:

Nothing specified

REFERENCES :
(1) Brunner, R.; Margreiter, H. Montash 1955,
86, 767.
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PONENTS : ORIGINAL MEASUREMENTS:
(‘((Hu—uﬁna-l-azabxcyclo[3,Z,O]heptane-Z-carbo- Brunner, R.; Margreiter, H. Montash 1955,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- 86, 958-65.
acetyl)aminol-, compd with N-(phenyl-
methyl)benzene ethanamine(l:1) (ben-
ethamine penicillin  V); C ¢H | gN,05S-
C15H17N; [76082-02-5]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
pH at 24°C and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g dm™3 103 mot dm™> pH g dm™> 103 mol dm™>
6.20 1.30 2.31 8.10 1.68 2,98
7.32 1.30 2,31 8.47 2.06 3.66
7.53 1.36 2.42
8.10 1.48 2.64
8.64 1.79 3.19
8.80 2.60 4.64
9.37 5.60 9.97

2 Calculated by compiler

[——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

To an accurately weighed sample of the
antibiotic in a 50 cm’ flask 20 cm? NaOH
solution of the required pH were added,
and the suspension shaken for about 1 hour
at 24°C or 37°C. The suspension was then
filtered and the pH of the clear filtrates
Mmeasured. The residues were quantitatively
transferred into tared glass crucibles and
dried 1n vacuum to constant weight. The
solubilities were compared by the authors
With calculated values obtaned in (1),

SOURCE AND PURITY OF MATERIALS:

Benethamine penicillin V  contained 2.7%
water (by weight). Its source was not specified.
The water content was determined by Karl
Fischer titration.

The purity of sodium hydroxide and water
were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES ;
(1) Brunner, R.; Margreiter, H. Montash 1955,
86, 767.
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicycio[3,2,0lheptane-2-carbo- Eric Tomlinson
xylic acid,3,3~dimethyl-7-oxo-6-[(phenoxy~ Department of Pharmacy

acetyl)amino}-, complexed with N,N'-bis(phen-| University of Amsterdam
ylmethyl)-1,2-ethanediamine (2:1) (benzathine | The Netherlands.

enicillin V); C,,H, N,0,,S5,.C,  H,.N,;
S928-84.7] 32 36 4°10°27-16720"2 December 1983

(2) Water; HZO; [7732-18-5]

CRITICAL EVALUATION:

Three groups have reported on the aqueous solubility of benzathine penicilhin V (1-3).

The influence of pH (1.60 to 8.76) and temperature ( 297 K and 310 K) on the aqueous solubtl-
ity have been studied by Brunner and Margreiter (1). The amount of penicillin dissolved in
the solvent was determined by drying to constant weight. A precision of - 2% 1is estimated
for all the solubility values reported by these workers, (evaluator). It 1s not possible to estim-
ate the precision In the reported temperature or pH values, though for the latter 1t 1s prob-
ably ¥ 0.02 pH units. The solubilities of benzathme penicillin V at 297 K and 310 K are report-
ed as 3.61 x 10°% mo! dm=3 and 8.61 x 10°% mol dni3, respectively. (Values converted to
SI units by compiler). The Table gives the aqueous solubility of benzathine penicillin V n
water at various pH's and at 297 K and at 310 K (1). From this it is possible to see that
the solubility increases sharply in strongly acid solutions, but only slightly in alkaline solut-
ons. Brunner and Margreiter have made a detailed theoretical study concerning the calculat-
on of the solubility of this solute using appropriate acid and base dissociation constants
(4). They found good agreement between results obtained experimentally and those obtained
by calculation except at pH's below 2, {(which could be indicative of degradation effects).
Accordingly, all the values given 1n the Table are desighated as being tentative, except
for those determined below pH 2.00 - which are rejected.

Solubility (10* mol dm™)?

pH® at 297 K pH® at 310 K
1.54 343 1.62 407
1.81 67.0 1.93 103
2.31 9.93 2.36 30.8
3.10 5.26 3.33 8.80
6.90 5.84 5.95 11.9
7.90 1.1 7.13 30.6
8.29 23.4 7.60 39.8
8.65 45.7 7.92 58.3

(@ Calculated by compiler; b pH altered using either HCIl or NaOH).

Wexss et al reported the solubility in water of benzathine penicillin V at 301¥ K as 3.2 x
10-% mol dnr3 (units - compiler), which 1s similar to that reported by Brunner and Margreiter
at 297 K (1). A precision of = 5% may be estimated for this solubility value (evaluator).
The value of Weiss et al is designated as tentative. However, the value of 3.2 x 10-% mol
dm =2 at 310 K, reported by Juncher and Raaschou (3) 1s rejected, since no information is
given on the source and purity of the sample and on the determination method used.

REFERENCES

(1) Brunner, R.; Margreiter, H. Montash. 1955, 86, 958.

(2) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
(3) Juncher, H.; Raaschou, F. Antibiotic Med. Clin. Therapy 1957, &4, 497.

(4) Brunner, R.; Margreiter, H. Montash. 1955, 86, 767.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1) 4-Thia-l-azabicyclol[3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)lamino}-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
penicillin - V); C, H,/N,O .5,.C, H, N_;
[5928-84-7] 32 736 4710°2°716 20 2

(2) water; H,0; [7732-18-5]

VARIABLES : PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

The solubility of benzathine penicillin V in water at 28 + 4°C was reported as:
0.32 mg em™, (3.41 x 107* mol dm™> solution - compiler).

AUXILIARY INFORMATION
e ————
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Benzathine penicillin V was a pooled commer-
200 mg of the antibiotic in a 15 cm? glass- | cial product of high purity (95 to 100%).
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Water was of U.S.P. or A.C.S. grade.
(28 t 4°C). If there was any visible insoluble
Material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear f{filtrate
were added to a tared ( = 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temnerature preci : + 4°C (authors
clear futrate was placed in a tared ( 0.0l emp © precision: = (au )-

mg) weighing bottle, and the procedure of

€vaporation, drying, cooling and reweigh- | REFERENCES:
Ing (£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Brunner, R.; Margreiter, H. Montash 1955,
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- 86, 958-85.

acetyl)amino}-, compd with N,N'-bis(phenyl-
methyl)-1,2-ethanediamine(2:1)  (benzathine

peniwcillin = V); C32H36N40 1 052.C 1 GHZON 2

[5928-84-7]
(2) Water; HZO; [7732-18-5]
VARIABLES : PREPARED BY:
Temperature A. Regosz

EXPERIMENTAL VALUES:

Solubility
a

t/°C g dm™> 10* mol dm™>
24 0.34 3.61

37 0.81 8.61

3Calculated by compiler.

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

To an accurately weighed sample of the | Benzathine penicilin V contained 6.5% of
antibiotic 1n a 50 cm’ flask 20 cm’ of water | water by weight. The water content was
were added and the suspension shaken for | determined by Karl Fischer titration.

about | hour at 24°C or 37°C. The suspension
was then filtered and the residue quantitatively | The purity of the water was not described.
transferred I1nto a tared glass crucible and
dried 1n vacuum to constant weight. The
pH values of the clear filtrates measured
were 5.12 and 4.80 at 24°C and 37°C, respect-
vely,

ESTIMATED ERROR:
Nothing specified.

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
PH g—wua—l-azablcyclo[B,2,0]heptane—2—carbo- Brunner, R; Margretter, H. Montash 1955,

xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- 86, 958-85.
acetyl)amino}, compd with N,N'-bis(phenyl-
methyl)-1,2-ethanediamine(2:1)  (benzathine
penicillin V); C,.H,.N,O,.S..C, H,.N.;
[5928-84-7] 3236471072716 202
(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Water; H,0; [7732-18-5]

VARIABLES: PPEPARED BY:

pH at 24°C and 37°C A. Regosz

EXPERIMENTAL VALUES:

Solubility
at 24°C at 37°C
a a

pH g dm™3 10* mol dm™> pH g dm™> 10* mol dm™>
3.10 0.50 5.26 3.33 0.83 8.80

2.31 0.94 9.93 2.36 2.90 30.8

1.81 6.31 67.05 1.93 9.63 102

1.54 32.3 343 1.62 38.3 407

4Calculated by compiler.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

To an accurately we1§hed sample of the | Benzathine penicillin V contained 6.5% water
antibiotic in a 50 cm® flask 20 cm® HCl | by weight. The water content was determined
soln of the required pH were added and the by Karl Fischer titration.

suspension shaken for about 1 hour at 24°C
or 37°C. The suspension was then filtered
and the pH of the clear filtrates measured.
The residues were quantitatively transferred
Into tared glass crucibles and dried in vacuum
1o constant weight. The solubilities were
compared by the authors with calculated
values obtained in (1).

The purity of the water and hydrochloric
acid were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES :
(1) Brunner, R.; Margreiter, H. Montash.
1955, 86, 767.
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Benzathine penicillin V: water

COMPONENTS :

(1) 4-Thia-1-azabicyclol 3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis(phenyl-

methyl)-1,2-ethanediamine(2:1)  (benzathine
enicilbin - V); C,,H, N,O,.S,.C, H, .N_;
ovggu.7] ¢ 32736 4°10°2°716720" 2
(2) Sodium hydroxitde; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS;
Brunner, R.; Margreiter,

86, 958-85.

H. Montash 1955,

PREPARED BY:

antibiotic n a 50 cm® flask 20 cm® NaOH
soln of the required pH were added and the
suspension shaken for about 1 hour at 24°C
or 37°C. The suspension was then filtered
and the pH of the clear filtrates measured.
The residues were quantitatively transferred
into tared glass crucibles and dried in vacuum
to constant weight. The solubilities were
compared by the authors with calculated
values obtained 1n (1).

VARIABLES
pH at 24°C and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g dm™> 10* mol dm™> pH g dm™> 10* mol dm™>
6.90 0.55 5.84 5.95 1.12 11.9
7.90 1.34 14.1 7.13 2.89 30.6
8.29 2.21 23.4 7.60 3.75 39.8
8.65 4.31 45.7 7.92 5.49 58.3
3Calculated by compiler.
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
To an accurately weighed sample of the | Benzathine penicillin V contatned 6.5% water

by weight. The water content was determined
by Karl Fischer titration.

The purity of sodium hydroxide and water
were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES:
(1) Brunner, R.; Margreiter, H. Montash.
1955, 86, 767.




Benzathine penicillin V: water

COMPONENTS : , ORIGINAL MEASUREMENTS:

?B 4-ﬂua-1-azab1cyclo[3,Z,O]heptane—Z—carbo- Juncher, H.; Raaschou, F. Antibiotic Med.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Clin. Therapy 1957, &4, 497-507.
acetyl)aminol-, compd with N,N'-bis(pheny!- —
methyl)-1,2-ethanediamine (2:1) benzathine
enicithin Vs C,_ H, N,O,.5.,.C, H,,N.,;
5928-84-7] ’ 3236 471072716 2072

(2) water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: probably 37°C A. Regosz

EXPERIMENTAL VALUES:

The maxtmum solubility of benzathine penicillin V in water was reported as:

0.03 per cent® (0.3 mg cm'3; 3.2 x 107 mol dm'3 solution - compiler).

a probably w/v percents - comptler.

AUXTLIARY INFORMATION

I

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Nothing specified. The dissolved active The source and purity of the antibiotic
penicillin was titrated using an lodometric used were not described.

method.
Distilled water was probably used.

ESTIMATED ERROR:
Nothing specified

REFERENCES ;
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson.
xylix acid,3,3-dimethyl-7~oxo-6-[(phenoxy- Department of Pharmacy,

acety)amino)-, complexed with N,N'-bis(phen- | University of Amsterdam,

ylmethyl)-1,2-ethanediamine (2:1) (benzathine | The Netherlands.

Pt 15 C32M36Nu01052:C16H20N7 December 1983
(2) All non-aqueous solvents

CRITICAL EVALUATION:

Values for the solubility of benzathine penicillin V in 23 non-aqueous solvents at 3 Iy K
have been reported by Weiss et al (1). These workers used a pooled commercial sample of
high purity (95-100%). The amount of penicillin dissolved was estimated by either drying
a solution to constant weight, or, with some solvents, by wvisual examination, such that no
evidence of undissolved solute indicated a solubility of greater than 20 mg cm ™. All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data according to Weiss et al have been recalculated to SI units (compiler), and are given
tn the following Table.

Solvent SolublhtyB(at 30134 K)
(mol dm

methanol a -2

ethanol 1.50 x 10_3

1sopropanol 7.60 x 10_3

1soamylalcohol 1.70 x 10_4

cyclohexane 4.99 x lO_u

benzene 3.40 x 10_4

toluene 7.12 x IO_Q

ligroin 5.37 x 10_4

1sooctane 2.12 x 10_4

carbon tetrachloride 7.76 x 10_3 a

ethyl acetate 9.60 x 10_, (% solubility_greater than

isoamylacetate 5.84 x 10 2.10 x 1074 mol dm~

acetone a

methyl ethyl ketone a -3

diethylether 1.30 10_3

ethylene chloride 2.00 x 10

1,4-dioxane a

chloroform a 4

carbon disulfide 5.84 x 10

pyridine a

formamide a

ethylene glycol a

benzy! alcohol a

All these values have an estimated precision of I 5% (evaluator). However they are unconfirm-
ed findings, and must be designated as tentative, except for those cases where the solubility
1s reported as being greater than 2.10 x 1072 mol dm-3, which are considered as doubtful.
REFERENCE

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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C?%FONENTS: ORIGINAL MEASUREMENTS:

1) 4-Thia-1-azabicyclol[3,2,0]heptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino]-, compd with N,N'-bis(phenyl- 374-7.,
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicitin V); C_,,H,.N,O,.S5.,.C, ,H,N.;

5926.847] 32M36 4 10°2° 167202
(2) Methanol; CH,0; [67-56-11
VARIABLES: PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

20 mg em™,

Solubtlity of benzathine penicillin V in methanol at 28 + #4°C was reported as greater than:
(Greater than 2.10 x 10°

2 3

mol dm™~ solution - compuler).

AUXILIARY

P—.

INFORMATION

METHOD /APPARATUS /PROCEDURE ;

Ten cm? of solvent were added to about
200 mg of the antibiotic mn a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~>.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high punity (95 to 100%).

Methanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: t 4°C (authors).

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis(phenyl- 374-7.

methyl)-1,2-ethanediamine(2:1) (benzathine

enicillin @ Vv); C,,H..N,0. .S..C,,H, N.;
5928-84-7] ’ 32 36 471072°16 2072
(2) Ethanol; C,HO; [64-17-5]
VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in ethanol at 28 + 4°C was reported as:

14.60 mg em™. (1.50 x 1072 mol dm™> solution - comptler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Benzathine penicillin V was a pooled commer-
200 mg of the antibiotic in a 15 cm’ glass- [ al product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Ethanol was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any wisible nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?’ of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C (authors).
clear filtrate was placed in a tared ( * 0.01
mg) weighing bottle, and the procedure of

evaporation, drying, cooling and reweigh- | REFERENCES:
ing (+0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[{phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis(phenyl- 374-7., —

methyl)-1,2-ethanediamine(2:1) (benzathine

f;;‘z‘gfgﬂl” V)i C3pH3 N0 685:C gHpgNys

(2) 2-Propanol (1sopropanol); C3HgO; [67-63-0]

VARTABLES : PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V 1n 1sopropanol at 28+ 4°C was reported as:

7.15 mg em™. (7.60 x 107> mol dm™> solution - comptler).

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Benzathine peniciliin V was a pooled commer-
200 mg of the antibiotic in a 15 cm’ glass- | cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Isopropanol was of A.C.S. or U.S.P. grade.
(28 + 4°C). 1If there was any vistble insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’? of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed (+ 0.1 mg) If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (z 0.0l
mg) weighing bottle, and the procedure of

Solubility: None specified.
Temperature precision: *4°C (authors).

€vaporation, drying, cooling and reweigh-

Ing (+ 0.01 mg) was repeated. REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- | Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}, compd with N,N'-bis(phenyl- 374.7.
methyl)-1,2-ethanediamine(2:1) (benzathine
entcillin - V); C,,H,,N,O,.S,.C, H, N.;

5928-84-7] 32736 °471072°716 20 2
(2) 1-Butanol,3-methyl- (i1soamyl alcohol);

C.H,,0; [123-51-3)
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

3

1.60 mg cm™>. (1.70 x 107

mol dm~

Solubility of penicillin V 1n 1soamyl alcohol at 28 + 4°C was reported as:

3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm?® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed 1n a tared ( % 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-

cial product of high purity (95 to 100%).
Isoamyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES;
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid, 3,3-dimethyl-7-oxo-6-{(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
penicilin V);  C,,H, N,O, S,.C, H N,;

Psons-84.7] 32M36NuC10°2-“16M20M2
(2) Cyclohexane; C H; [110-82-7]
VARIABLES: PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

0.47 mg em™.

Solubility of benzathine penictllin V in cyclohexane at 28 * 4°C was reported as:
(4.99 x 10°

4

mol dm™> solution - compiler).

AUXILIARY

f——

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate
were added to a tared ( #0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C tn a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (z 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
clal product of high purity (95 to 100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :

A-px
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COMPONENTS : ORIGINAL ASU NTS ¢
?f‘) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- | Welss, 5“5, R/En rew, M.L.; Wrght, W.W.

xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine

F;;;g‘_‘;jﬂ?]‘”’ C32H36Nu01052C16H 20N
(2) Benzene; C¢Hgs [71-43-2]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in benzene at 28 + 4°C was reported as:
0.32 mg em™. (340 x 10°* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Benzathine penicillin V was a pooled commer-
200 mg of the antibiotic in a 15 cm?® glass- | cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Benzene was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soin was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: + 4°C (authors).
clear filtrate was placed in a tared ( + 0.01
mg) weighing bottle, and the procedure of

evaporation, drying, cooling and reweigh- | REFERENCES:
ing (£0.01 mg) was repeated.




Benzathine penicillin V: other solvents 85
COMPONENTS ¢ ORIGINAL y%ﬁSU MENTS : X
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J RRndkgeWy M.L.;  Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicillin - V); C,,H,,N,O,.S,.C, H, N_;
5928-84-7] 32736 471072°716 202
(2) Benzene,methyl- (toluene); C7H8; [108-88-3]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in toluene at

0.67 mg cm™>. (7.12 x 107

mol dm'3

28 + 4°C was reported as:

solution - compiler).

AUXILIARY

——

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C), If there was any visible insoluble

matertal the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm® of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (¢ 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

Toluene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo- | weiss, P.J; Andrew, M.L.; Wright, W.W,
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7, I
methyl)-1,2-ethanediamine(2:1)  (benzathine
penicilin  V); C,,H,. .N,O SZ'CIGHZONZ;

[5928-84-7] 3236 4710
(2) Petroleum ether (ligroin)
VARIABLES: PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

4

0.51 mg em™. (5.37 x 107

mol dm™>

Solubility of benzathine penicillin V in ligroin at 28 + 4°C was reported as:

solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temperature
(28 + 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm?  of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed i a tared (t 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (+ 0.0l mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
ctal product of high purtity (95 to 100%).

Ligroin was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubiiity: None specified.
Temperature preciston: + 4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

8}3 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- | Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7.

methy!)-1,2-ethanediamine(2:1)  (benzathine
penicillin V);  C,,H, N, O, S,.C H, N.;
Frans.84.7] 32M36™4C10°2°% 167202

(2) Pentane,2,2,4-trimethyl- (1sooctane); CgH, gi
[540-84-1]

VARIABLES: PREPARED BY:

One temperature 23°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine pentcillin V in isooctane at 28 + 4°C was reported as:

0.20 mg em™. (2.12 x 107 mol dm™> solution - compiler).

AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Benzathine penicillin V was a pooled commer-
200 mg of the antibiotic in a 15 cm? glass- cral product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Isooctane was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue Solubility: None specifted.

was 0.5 mg or less, a second aliquot of | t s . 4°C h
clear filtrate was placed in a tared ( +0.0l emperature precision: x (authors).

mg) weighing bottle, and the procedure of

ESTIMATED ERROR:

evaporation, drying, cooling and reweigh- | REFERENCES:
ing (+0.01 mg) was repeated.
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COMPON!

?B ?iN hia-l-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyi-7-oxo-6-[(phenoxy~
acetyl)ammo]—, compd with N,N'-bis(phenyl-

methyl)—l,2-ethaned1amme(2 1) (benzathme
enicllin V); C N, O, ,5,.C Nos
5928-84-7] ’ 32 36 471072 16 2072

(2) Methane tetrachloro- (carbon tetrachloride);
CClu; [56-23-5]

ORIGINAL UREMENTS :

Weiss, lgmf RRndrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

-3

0.73 mg cm™. (7.76 x 107

mol dm

Solubility of benzathine peniculltn V in carbon tetrachloride at 28 + 4°C was reported as:

=3 solution - compitler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (& 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£ 0.0l mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:




Benzathine penicillin V: other solvents 89

COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(I) 4-Thia-1-azabicyclo(3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-{(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetylamino}-, compd with N,N'-bis(phenyl- 374-7.

methyl)-1,2-ethanediamine(2:1)  (benzathine
enicilin - V); C,,H, . N,O. .S,.C, H,.N_;
Fsons.gu.7] = 32 36 4 1072771672072

(2) Acetic acid, ethyl ester (ethyl acetate);
Cquoz; [141-78-6]

VARIABLES:

PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in ethyl acetate at 28+ 4°C was reported as:
9.00 mg em™. (9.60 x 107> mol dm™> solution - compiler).

AUXILIARY INFORMATION

——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about | Benzathine perucillin V was a pooled commer-
200 mg of the antibiotic 1n a 15 cm’ glass- | cial product of high purity (95 to 100%).
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Ethyl acetate was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear f{iltrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( £ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (* 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
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C?Bpgbﬁlqhﬁsa'—l—azablcyclo[3,2,0]heptane-2-carbo—
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}, compd with N,N'-bis(phenyl-~
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicithin - V); C,,H, N,O, S..C, _H,.N.;
5928-84-7] 32736 471072°716 2072

(2) 1-Butanol,3-methyl acetate (isoamyl ace-
tate); C7H1402; [123-92-2]

O&Ie(igg,AL 5.3.;"“&’%3&’, M.L.; Wright, W.W.

Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

0.55 mg cm . 4

(5.84 x 10

mol dm'3

Solubility of benzathine penicillin V 1n 1soamyl acetate at 28 * 4°C was reported as:

solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 = 4°C). If there was any visible insoluble

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate
were added to a tared ( t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C i a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (z 0.0l
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-

cial product of high purity (95 to 100%).
Isoamyl acetate was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors),

REFERENCES:
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COMPONENTS : ] ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0)heptane-2-carbo- | Weiss, P.J; Andrew, M.L.; Wright, W.W.

xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-

Antibiotics and Chemotherapy 1957, 7,

One temperature 28°C

acetyl)aminol-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicitlin - v); C,,H,.N,O,.5,.C, H, N.;
sapg.84.7] 32H36MN4 102167202
(2) 2-Propanone (acetone); C3H6O; [67-64-1]
VARIABLES: PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine pentcillin V in acetone at 28 £ 4°C was reported as greater than:
20 mg em™>. (Greater than 2.10 x 1072 mol dm™> solution - comptler).

AUXILIARY

Pr—

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1 a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=>,

SOURCE AND PURITY OF MATERIALS:

cial product of high purity (95 to

Acetone was of A.C.S. or U.S.P. grade.

Benzathine pentcillin V was a pooled commer-

100%).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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C?%PONENTS: . ORIGINAL MEASUREMENTS:

1) 4-Thia-1-azabicyclo[3,2,0)heptane-2-carbo- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7, I
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicithimn V); C,,H, N, O, .S,.C, H,.N,;

5928-84-7] ’ 327736 471072°716 720 2
(2) 2-Butanone (methyl ethyl ketone); C,HgO;
[78-93-3]
VARIABLE S: PREPARED BY:

One temperature 28°C

A. Regosz

EXPERIMENTAL VALUES:

than:

20 mg em™. (Greater than 2.10 x

Solubility of benzathine penicillin V in methyl ethyl ketone at 28 * 4°C was reported as greater

1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by bhand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=>.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol}-, compd with N,N'-bis(phenyl- 374-7.

methyl)-1,2-ethanediamine(2:1)  (benzathine

One temperature 28°C

enicilin - V); C,,H,,N,O,.S.,.C, .H,.N,;
5928-84-7] ’ 327736 471072716 20 2
(2) Ethane,l,1'-oxybis- (diethyl ether); CQHIOO;
[60-29-7]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3

1.20 mg em™. (1.30 x 107

Solubility of benzathine penicillin V 1n diethyl ether at 28 + 4°C was reported as:
-3
mol dm

solution - compiler).

AUXILIARY

—

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible nsoluble

material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C i a

vacuum oven. After cooling, the residue
was reweighed ( x 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of

clear filtrate was placed in a tared ( + 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (£ 0.01 mg) was repeated.

-

SOURCE AND PURITY OF. MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: £ 4°C (authors).

REFERENCES:
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COMPONENTS :

(1) 4-Thia-1-azabicyclo{3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-ox0-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis(phenyl-
methyl)-1,2-ethanediamine(2:1) (benzathine

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

One temperature 28°C

penicillin - V); C,,H, N, O, S..C. H, N_;
[5928-84-71 327736 41072716 20 2
(2) Ethane,dichloro- (ethylene chloride);
C,H,Cl,; [1300-21-6]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3

1.90 mg cm™>. (200 x 10°

mol dm”

Solubility of benzathine penicillin V in ethylene chloride at 28 +4°C was reported as:

3 Solution - compiler).

AUXTLIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm’ of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+ 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).
of A.C.S. U.S.P.

Ethylene chloride was or

grade.

ESTIMATED ERROR:

Solubtlity: None specified.
Temperature precision: * 4°C (authors).

REFERENCES:
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95

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo- | Weiss, P.J.;; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyllamino]-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicithn V); C,,H,,N,O,,5,.C, H,,N_;

5928.84.7] 32736 4102161202
(2) 1,4-Dioxane; C,H,0.; [123-91-1]
4872
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™>. (Greater than 2.10 x

Solubility of benzathine penicillin V in l,4-dioxtne at 28 + 4°C was reported as greater than:

10'2 mol dm-3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C)., If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~’.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

l,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubtlity: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




96 Benzathine penicillin V: other solvents

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino]-, compd with N,N'-bis(phenyl- 374.7,
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicillin  V); C, H,,N,O,.5,.C, H, .N.;

5928-84-7] 32 736 °471072°716 20 2
(2) Methane,trichloro- (chloroform); CHCIB;

[67-66-3]
VARTABLES : PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V 1n chloroform at 28 * 4°C was reported as greater than:
20 mg cm™>. (Greater than 2.10 x 10~

2

mol dm™> solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be 1n solution, the solubility was consider-
ed to be greater than 20 mg. cm-*.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
clal product of high purity (95 to 100%).

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES:
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COMPONENTS ¢

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylie acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}, compd with N,N'-bis(phenyl-
methyl)-l,2—§thaned1am1ne(2:1) (benzathine
enicillin - VY; C, H, N, O, .S.,.C. _H, N,;
5928-84-7] 32236 471072716 2072

(2) Carbon disulfide; CS,5 [75-15-0]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.55 mg em™,

Solubility of benzathine penicillin V in carbon disulfide at 28 + 4°C was reported as:
(5.84 x 10™* mol dm™ solution - compiler).

a—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm?® of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (& 0.01
mg) weighing bottle, and the procedure of
evaporation, drying, cooling and reweigh-
ing (+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).
of A.C.S.

Carbon disulfide was U.S.P.

grade.

or

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J.;  Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7.
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicitlin V); C, H,.N,0, .5..C, H, N,

59288471 3273641021620 2

(2) Pyridine; C5H5N; [110-86-1]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V 1n pyridine at 28 + 4°C was reported as greater than:
20 mg em . (Greater than 2.10 x 1072 mo! dm™2 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 * 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=,

SOURCE AND PURITY OF MATERIALS;:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

Pyridine was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis(phenyl-
methyl)-1,2-ethanediamine(2:1)  (benzathine
enicillin - V); C,,H,.N,O,.S.,.C. H
5928-84-7] 3236 471072

(2) Formamide; CHBNO; [75-12-7]

16H20N 23

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W,
Antibiotics and Chemotherapy 1957, 7,
374-7. —

VARIABLES:

One temperature 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™. (Greater than 2.10 x

Solubility of benzathine penicillin V in formamide at 28 + 4°C was reported as greater than:

1072 mol dm™> solution - compiler).

AUXILIARY

INFORMATION

SO

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
cial product of high purity (95 to 100%).

or U.S.P. grade.

Formamide was of A.C.S.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- Weiss, P.J;; Andrew, M.L.; Wright, W.W,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis(phenyl- 374-7.

methyl)-1,2-ethanediamine(2:1)  (benzathine
enwcillin - V); C,. H, N, O .S,.C, H, N.;
saregh 7] 32736 4107271672072
(2) 1,2-Ethanediol (ethylene glycol); C2H602;
[107-21-1]

PREPARED BY:
A. Regosz

VARIABLES:
One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin V in ethylene glycol at 28 +* 4°C was reported as greater

than:

20 mg em™. (Greater than 2.10 x 102 mol dm™> solution - comptler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about | Benzathine penicilin V was a pooled commer-
200 mg of the antibiotic in a 15 cm? glass- | cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature | Ethylene glycol was of A.C.S. or U.S.P.
(28 + 4°C). If all of the material appeared | grade.

to be 1n solution, the solubility was consider-
ed to be greater than 20 mg. cm=>.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS ¢
?B #-ElNhla- l-azabicyclo[3,2,0]lheptane-2-carbo-

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.

xylic ~acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Anti,biotic; and C’hemoth,erapy g19,57, 7,
acetyl)aminol-, compd with N,N'-bis(phenyl- 374.7. —
methyl)-1,2-ethanediamine(2:1)  (benzathine
entcillin V); C,,H,.N,O,.S,.C, H,.N_;
o328 8471 327736 4107216720 2

(2) Benzenemethanol (benzyl alcohol); C7H80;
[100-51-6]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg cm

Solubility of benzathine 3pemcxllin V in benzyl alcohol at 28 + 4°C was reported as greater than:
““. (Greater than 2.10 x 1072 mol dm-3 solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=’.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin V was a pooled commer-
clal product of high purity (95 to 100%).

Benzyl alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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COMPONENTS : EVALUATOR:
(1) 4-Thia -l-azabtcyclo[3,2,0]heptane-2-carbo- Eric Tomlinson.
xylic acid,3,3-dimethyl-7-oxo-6:-[(phenoxy- Department of Pharmacy,
acetyl)amino}, complexed with N,N'-bis{(1,2,3] University of Amsterdam,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-7-(1- The Netherlands.

methylethyl)-1-phenanthrenyl)methyl]-1,2-
ethanediamine (2:1) (hydrabamme penicillin V);
C16Hl8N205S I/ZCQ2 6k 2, [6591-72-6]

(2) All solvents

December 1983

CRITICAL EVALUATION:

Values for the solubility of hydrabamine penicilin V 1n 24 solvents at 30134 K have been
reported by Weiss et al (1). These workers used a pooled commercial sample of high purity
(95-100%). The amount of penicillin dissolved was estimated by either drying a solution to
constant weight, or, with some solvents, by wvisual examination, SUCB\ that no evidence of
undissolved solute indicated a solubility of greater than 20 mg cm™” . All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
according to Weiss et al have been recalculated to Sl units (compiler), and are given in the
following Table.

Solvent SolublhtyB(at 30124 K)
(mol dm )

water 7.70 x 10:;

methanol 1.70 x l()_3

ethanol 8.90 x 10_3

1sopropanol 2.70 x 10_2

1soamy! alcohol 1.06 x 10_4

cyclohexane 1.85 x 10_3

benzene 2.20 x 10_3

toluene 1.65 x 10_5

higroin 9.25 x 10_4

1sooctane 1.00 x 10_3

carbon tetrachloride 5.09 x 10_3

ethyl acetate 6.20 x 10_3 solubxllt& greater than

isoamyl acetate 7.50 x 10_2 3.10 x 1072 mo! dm3)

acetone 1.60 x 10.2

methy!l ethy!l ketone 2.10 x 10-4

diethylether l.46 x 10

ethylene chloride a -2

1,4-dioxane 1.20 x 10

chloroform a -3

carbon disulfide 2.00 x 10

pyridine a

formamide a

ethylene glycol a

benzyl alcohol a

All these values have an estimated precision of ¥ 5% (evaluator). However they are unconfirm-
ed findings, and must be designated as tentatiye, except_for those cases where the solubility
1s reported as being greater than 3.10 x 10 ™ mol dm™, which are considered as doubtful.
REFERENCE

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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C?MPONENTS: ORIGINAL MEASUREMENTS :

1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino]-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-

7-(1-methylethyl)-1-phenanthrenyl)methyl]-

l,2-ethanediamine(2:1) (hydrabamine

enicillin V); C,, H, ,N,0.S.1/2C, ,H,,N_;

6591-72-6] ’ 16187275 4264 72
(2) water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V 1n water at 28+ 4°C was reported as:

0.05 mg em™. (7.70 x 10™ mol dm™ solution - compuler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm® of solvent were added to about Hydrabamine penicillin V. was a pooled
200 mg of the antiblotic 1n a 15 cm’ glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Water was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a

vacuum oven. After cooling, the residue ESTIMATED_ ERROR: e

was reweighed ( + 0.1 mg). If the residue Solubility: None specified. (authors)
was 0.5 mg or less, a second aliquot of Temperature  precision: +4°C (authors).
clear filtrate was placed in a tared ( + 0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W,
xylic acid,3,3-dimethyl-7-oxo-6-{(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methy!]}-
1,2-ethanediamine(2:1) (hydrabamine
enicillin V); C, H SNZOSS'UZCQZHE,#NZ;

6591-72-6] 161
(2) Methanol; CH, Q; [67-56-1]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubtlity of hydrabamine penicillin V 1in methanol at 28+ 4°C was reported as:

11.05 mg cm™>. (1.70 x 10 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about Hydrabamine peniwcillin V was a ooled
200 mg of the antibiotic in a 15 cm? glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible nsoluble Methanol was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( £0.I mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1 a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed (+ 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: £ 4°C (authors).
clear filtrate was placed 1n a tared (+ 0.01
mg) werghing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES ;
ing (+0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy~ Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bisl(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
1,2-ethanediamine(2:1) (hydrabamine
eniciilin V); C, H,,N,OS.12C, JH,,N.;
301 7a6] 16718 205> 2 eyt
(2) Ethanol; C,HO; [64-17-5]
VARIABLES: PREPARED BY:
A. Regosz

One temperature 28°C

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in ethanol at 28+ 4°C was reported as:

5.80 mg em™. (8.90 x 107> mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about Hydrabamine penicilln V was a pooled
200 mg of the antibiotic in a 15 cm? glass- commerctal product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Ethanol was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed n a tared ( + 0.01
mg) weighing bottle, and the procedure

Solubility: None specified.
Temperature precision: +4°C (authors).

of evaporation, drying, cooling and reweigh-

ing (£ 0.01 mg) was repeated. REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

§i) g-w\la-1-azablcyclo[3.2,0]heptane-2-Carb°- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xyhic acid,3,3-dimethyl-7-oxo-6-{(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7.
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (hydrabamine
enicilin V); C, H, N,OS.1/2C, _H,,N.;

6591-72-6] ’ 1618 °2~5 426472

(2) 2-Propanol (isopropanol); C3HgO; [67-63-0]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine pentcillin V in isopropanol at 28+ 4°C was reported as:

1.75 mg em™. (270 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about Hydrabamine penicillin V was a ooled
200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 muin at room temperature

(28 + 4°C). If there was any visible insoluble Isopropanol was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged

within an hour. After centrifugation, the

clear part of the soln was filtered under

vacuum and 2 cm’ of the clear filtrate

were added to a tared ( * 0.1 mg) weighing

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C (authors).

clear filtrate was placed in a tared ( + 0.0l

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :

ing (£ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7. Ia—
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
1,2-ethanediamine(2:1) (hydrabamine
entcitlin V); C, H,,N,0O.S.12C, ;H,_ ,N_;

3o L.796] 161187275 42642

(2) 1-Butano!,3-methyl- (1soamyl alcohol);
CsHy 505 [123-51-3]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V 1n 1soamyl alcohol at 28 +4°C was reported as:

6.85 mg em™. (1,06 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm?® of solvent were added to about Hydrabamine pemicillin V. was a pooled

200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

commercial product of high purity (95 to
100%).

Isoamyl alcohol was of A.C.S. or U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: $4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-

7-(1-methylethyl)-1-phenanthrenyl)methy!l}-

1,2-ethanediamine(2:1) (hydrabamine

enicilin V); C, H, ,N,0S.12C, )H, ,N_;

6591-72-6] ! 16'°18 275 426472
(2) Cyclohexane; C6H12; [110-82-7]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in cyclohexane at 28+ 4°C was reported as:
0.12 mg em™. (1.85 x 10™* mol dm™? solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm?® of solvent were added to about Hydrabamine penicilin V. was a pooled
200 mg of the antibiotic in a 15 cm’ glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble Cyclohexane was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear f{iltrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue {ESTIMATED ERROR:

was reweighed ( & 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).
clear filtrate was placed in a tared ( +0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (£0.01 mg) was repeated.
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino)-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4%4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
1,2-ethane)d1amme(2:1) (rl)/)édrabamme
enicillin V); C. H,,N,0.S8.12C, ;H, ,N.;
6591-72-6] 16 '18°275 42 64 "2

(2) Benzene; C6H6; [71-43-2]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

1.40 mg cm ™. (2.20 x 107

Solubility of hydrabamine penicillin V 1n benzene at 28+ 4°C was reported as:
mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C), If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared ( +0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilin V. was a pooled
commercial product of high purity (95 to
100%).

Benzene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acuid,3,3-dimethyl-7-oxo0-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis{(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
I,2-ethanediamine(2:1) (hydrabamine
enicillin V); C16H18N2055.I/ZC42H6QN2;

6591-72-6]
(2) Benzene,methyl- (toluene); C,Hg; [108-88-3]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V 1n toluene at 28+ 4°C was reported as:

1.07 mg em™. (1.65 x 107> mol dm™ solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm’ of solvent were added to3 about Hydrabamine penicilin V. was a pooled
200 mg of the antibiotic in a 15 cm’ glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Toluene was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubtlity: None specified.

was 0.5 mg or less, a second aliquot of Temperature preciston: + 4°C (authors).
clear filtrate was placed in a tared (% 0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh-

ing (£0.01 mg) was repeated. REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyllaminol}-, compd with N,N'-bis[(1,2,3, 374.7.
4,4a,9,10,10a-octahydro-1l,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (hydrabamine
enicilin  V); C, H, ,N,0.12C, ;H_ ,N_;

e 505-70.6] 161825 426y 2

(2) Petroleum ether (hgron)

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in ligroin at 28+ 4°C was reported as:

0.06 gm em™. (9.2 x 107 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm?® of solvent were added to about Hydrabamine penicilin V. was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 % 4°C). If there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( % 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ( +0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

commercial product of high purity (95 to
100%).

Ligron was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4a~-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (hydrabamine
enicillin V); C, H,N,OS.1/2C, ;H_,N._;
6591-72-6] 16187275 42" 64 "2

(2) Pentane,2,2,4-trimethyl- (1sooctane);
CgH | g5 [540-84-1]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.07 mg em™3.

Solubility of hydrabamine penicillin V in isooctane at 28+ 4°C was reported as:
(1.00 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( % 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared ( % 0.0l
mg) weighing bottle, and the procedure
of evaporation, drywing, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillln V. was a pooled
commercial product of high purity (95 to
100%).

Isooctane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubiltty: None specified.
Temperature precision: £4°C (authors).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bus[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,Z-ethane)dlamine(Z:I) (h/)édrabamme
enicilin V); C, H, N,O.S.122C, ;H, ,N_;
6591-72-6] 16 '187°275 42764 2

(2) Methane tetrachloro- (carbon tetrachloride);
CCI#; [56-23-5]

VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V 1n carbon tetrachloride at 28 * 4°C was reported as:
3.30 mg em™. (5.09 x 107> mol dm™> solution - compiler).

AUXILIARY INFORMATION

-

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about Hydrabamine penicilin V was a pooled
200 mg of the antibiotic 1n a 15 cm’ glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 £ 4°C). If there was any visible nsoluble Carbon tetrachloride was of A.C.S. or U.S.P.
material the suspension was centrifuged grade.

within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The restdue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( £ 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second alquot of Temperature precision: *4°C (authors).
clear filtrate was placed in a tared ( +0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES
ing (+0.01 mg) was repeated. :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (I*l\/)zldrabamme
enwcillin V); C. H, N,O.S.1/2C, ,H,,N_;
5391.72.6] 16718N2%5 42764 2
(2) Acetic acid, ethyl ester (ethyl acetate);
CQHSOZ; [141-78-6]

VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in ethyl acetate at 28* 4°C was reported as:

4.00 mg em™. (6.20 x 107> mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about Hydrabamine penicillin V. was a pooled
200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 £ 4°C). If there was any visible insoluble Ethy! acetate was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of L no
clear filtrate was placed in a tared ( +0.01 Temperature  precision: £ 4°C (authors).

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES
ing (+0.01 mg) was repeated. )
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COMPONENTS : . ORIGINAL MEASUREMENTS:

(4§ 2-%1&1-azablcycloD,2,0]heptane-2-carb0- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis[(1,2,3, 374-7,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
1,2-ethanediamine(2:1) (hydrabamine
enicilin V); C,_ H, ,N,OS.12C, _H,,N_;
€591.72-6] 16718N2%5 42Meu"2

(2) 1-Butanol,3-methyl acetate (isoamyl
acetate); C7H1402; {123-92-2]

VARIABLES: PREPARED BY:

One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in isoamyl acetate at 28% 4°C was reported as:

4.90 mg em™. (7.50 x 107> mol dm™ solution - comptler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about Hydrabamine penicilin V. was a pooled

200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ( *0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

-

commercial product of high purity (95 to
100%).

[soamyl acetate was of A.C.S. or U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :

A~Ex
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)lamino)-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l1,2-ethanediamine(2:1) (hydrabamine
enicitlin V); C, H, N,OS.12C, JH,,N_;
6591-72-6] 16 '18° 7275 42" 64 72
(2) 2-Propanone (acetone); C4HO; [67-64-1]

VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in acetone at 28+ 4°C was reported as:

10.20 mg em™. (1.60 x 1072 mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about Hydrabamie penwcilin V. was a  pooled

200 mg of the antibiotic in a 15 cm? glass- ngwo/m)ercxal product of high purity (95 to
e

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

Acetone was of A.C.S. or U.S.P. grade.

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C (authors).
clear filtrate was placed 1n a tared ( 0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (+0.01 mg) was repeated.
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C(O}gPONENIS :
1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
l,Z-ethane)dlamlne(Z:l) (h/)édrabamme
enicillin V); C,_ H,,N,0S.1/2C, \H, , N.;
6591-72-6] ’ 16187275 4264 "2

(2) 2-Butanone (methyl ethyl ketone); C#”SO;
[78-93-3]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

13,70 mg em™.,

Solubility of hydrabamine penicillin V in methyl ethyl ketone
(2.10 x 10°2 mol dm™> solution - compiler).

at 28+ 4°C was reported as:

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further drted for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ( +0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilllin V. was a pooled
commercial product of high purity (95 to
100%).

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:
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COMPONENTS :

(1) 4-Thia-1-azabicyclof3,2,0]heptane-2-carbo-
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (h/)édrabamme
enicilhin V); C, H,,N.,OS.12C, JH,,N.;
6391-7526] 16718 2%5 452642

(2) Ethane,l,l'-oxybis- (diethyl ether); C4HIOO;
[60-29-7]

ORIGINAL MEASUREMENTS:
Weiss, P.J.; Andrew, M.L.; Wright, W.W.

Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.10 mg em™,

Solubility of hydrabamine penicillin V in diethyl ether at 28+ 4°C was reported as:

(1.6 x 10™* mol dm™> solution - compuler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten em’ of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (z 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penitcillin V was a pooled
commercial product of high purity (95 to
100%).

Diethyl ether used was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-~ Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino}-, compd with N,N'-bis[(l1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1l,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
1,2-ethane)dlamine(2 1) (h/)édrabamme
enicillin V); C O Sl C H
6591-72-6] 16 18 42 64 2

(2) Ethane,dichloro- (ethylene chloride);
C,H, c12, [1300-21-6]

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in ethylene chloride at 28 + 4°C was reported as greater

than:
20 mg em™>

(Greater than 3.10 x 10

-2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm-*.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin V was a pooled
commercial product of high purity (95 to
100%).

Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: + 4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino)-, compd with N,N'-bis{(1,2,3,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l1,2-ethanediamine(2:1) (};/)Zldrabamme
enicithin V); C, H, ,N,O0S.12C, H, ,N,;
6591-72-6] 16187275 42" 64 "2

(2) 1,4-Dioxane; C,H,0,; [123-91-1]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7. —

4 82
VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3 2

7.50 mg cm™". (1.20 x 10°

Solubility of hydrabamine pentcillin V in 1,4-dloxane at 28+ 4°C was reported as:
mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( & 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (% 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin V was a pooled
commercial product of high purity (95 to
100%).

1,4-Dioxane used was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:




Hydrabamine penicilin V 121
COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0Jheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic aqd,3,3-d1methyl—7-0x0-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7, E—

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthreny!)methyl]-
1,2-ethanediamine(2:1) (hydrabamine

One temperature 28°C

enicillin V); C,, H, N,0.S5.12C, H, ,N;
6591-72-6] ’ 16187275 42" 64 72
(2) Methane, trichloro- (chloroform); CHCIB;
[67-66-3]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of hydrabamune penicillin V 1n chloroform at 28 + 4°C was reported as greater than:
(Greater than 3.10 x 10~

2 3

mol dm™~ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 = 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~’.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilin V was a pooled
commercial product of high purity (95 to
100%).

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubtlity: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:
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C?%PONENTS: ORIGINAL MEASU%MENTS:
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; ndrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,

acetyl)aminol}-, compd with N,N'-bis[(!,2,3, 374-7.
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
1,2-ethanediamine(2:1) (hydrabamine
enicillin V) C16H18N2055'I/ZC42H64N2;

6591-72-6]
(2) Carbon disulfide; CSy; [75-15-0]
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V in carbon disulfide at 28+ 4°C was reported as:

1.30 mg em™. (2.00 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Ten cm?® of solvent were added to about Hydrabamine penicilln V was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Carbon disulfide was of A.C.S. or U.S.P.
material the suspension was centrifuged grade.

within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared ( + 0.0!
mg) weighing bottle, and the procedure

Solubility: None specified.
Temperature precision: +#4°C (authors).

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (+ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Th1a-lTazablcyclo[B,2,O]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-ox0-6-[(phenoxy- Antibiotics and Chemotherapy 1957, 7,
acetyl)aminol-, compd with N,N'-bis[(1,2,3, 374-7.

4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
1,2-ethanediamine(2:!) (hydrabamine
enicillin V); C16H18N205S'U2C142H64N2;

6591-72-6]
(2) Pyridine; CsHgN; [110-86-1]

5
VARIABLES: PREPARED BY:
One temperature 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicilin V in pyridine at 28 + 4°C was reported as greater than:
20 mg em™. (Greater than 3.10 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm’ of solvent were added to about Hydrabamine peniallin V. was a pooled
200 mg of the antibiotic in a 15 cm?® glass- commercial product of high punity (95 to

stoppered test tube and shaken thoroughly 100%).
by hand for about 2 min at room temperature s
(28 + 4°C). If all of the material appeared Pyridine was of A.C.S. or U.S.P. grade.
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=2.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: 24°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)aminol-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthreny!)methyl]-
1,2-ethanediamine(2:1) (rl\/)édrabamme
eniciliin  V); CH gN,05S. 12C 3
6591-72-6] 187°2~5 42 64 2

(2) Formamide; CH,NO; [75-12-7]

ORIGINALPMF‘ASU}}@ NTS:

Weiss, rew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,

374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™

Solubility of hydrabamine penicillin V in formamide at 28 # 4°C was reported as greater than:
(Greater than 3.10 x 107

2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm-,

SOURCE AND PURITY OF MATERIALS:

Hydrabamine pencillin V. was a pooled
commercial product of high purity (95 to
100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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CP BPI? Eqlithm'lx‘ast- l-azabicyclo[3,2,0]heptane-2-carbo-
xylic acud,3,3-dimethyl-7-ox0-6-[(phenoxy~
acetyl)aminol-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-0ctahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl}-
1,2-ethane)d1amine(2:l) (h/%drabamme
enicillin V); C, H,,N,0.S.12C, .H,, N.;
6591-72-6] 1618275 426472

(2) 1,2-Ethanediol (ethylene glycol); C2H602;
[107-21-1]

ORIGINAL MEASUREMENTS:

Wetss, P.J.; Andrew, M.L.; Wright, W.W.
Antibjotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin V 1n ethylene glycol at 28 +4°C was reported as greater

than:
20 mg em™.

(Greater than 3.10 x 10-2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~>.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilin V was a pooled
commercial product of high purity (95 to
100%).

of A.C.S. or

Ethylene glycol was U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0Iheptane-2-carbo-
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenoxy-
acetyl)amino}-, compd with N,N'-bis[(1,2,3,
4,4a,9,10,10a-octahydro-1,4a-dimethyl-
7-(1-methylethyl)-1-phenanthrenyl)methyl]-
l,2-ethanediamine(2:1) (hydrabamine
enicullin V); C, H, ,N,OS.1/2C, H, , N_;
6591-72-6] 16187275 42 64 72
(2) Benzenemethano! (benzyl alcohol); C7H80;
[100-51-6]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

than:

Solubility of hydrabamine penicillin V 1n benzyl alcohol at 28 + 4°C was reported as greater

20 mg em™. (Greater than 3.10 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~?,

SOURCE AND PURITY OF MATERIALS;:

Hydrabamine penicilllin V was a pooled
commercial product of high purity (95 to
100%).

Benzyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xyhc acid,3,3-dimethyl-7-oxo-6-[{phenyl-
acetyl)amino], monopotassium salt (potasstum

EVALUATOR:
Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,

The Netherlands.
December 1983

penicillin G); C16H17N2K045; [113-98-4]
(2) All solvents

CRITICAL EVALUATION:

There are four reports on the solubility of potassium penicillin G In aqueous and non-aqueous
solvents (1-&).

Page and Waller (1) determined the solubility in acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents) of water over the temperature range 195 K to 313 K.
The authors state that the precision in the reported solubility values is better than I 5%.
The precision in the temperature 1s probably =1 K (evaluator). Consideration of the stated
purity of the sample and the solubility determination procedure used, gives that the values
reported by these workers (Table 1) may be regarded as tentative.

Table 1. Solubilities of potassium penictllin G 1n acetone/water mixtures.

Solubility in acetone containing water (103 mol dm'3)a

K <0.05% waterP 1% waterP 2% waterb
313 0.27 0.40 2.28
298 0.11 0.54 2.42
273 0.11 0.54 2.28
253 0.11 0.54 2,01
233 0.11 0.40 1.88
195 0.40 0.81 1.48

(@ units calculated by compiler; b probably weight percents).

A similar study using l-butanol, though only at 298%1 K, has been reported by Inozemtseva
et al (2). These workers determined the amount of penicillin dissolved both iodometrically
and gravimetrically by drying to constant weight. No mention 1s made of a solvent blank.
The values reported differ by between 3 and 40 %, with the gravimetric method giving the
higher values. The values are given in Table 2. Those values where the concentration of
water 1s 2% or greater, may be regarded as tentative, whereas other values in Table 2 are
doubtful due to the large discrepancy in values.

Table 2. Solubihity of potassium peniciilin G in butanol and in butanol/water mixtures at
29871 K (2).

Solubility in l-butanol containing differing

amounts of water (10 °mol dm=-)3
Concentration iodometric gravimetric
of water determination determination
(weight percent)
0 0.81 0.97
0.5 1.21 1.32
1 1.34 1.83
2 4.1l L6
2.5 6.93 7.03
3 10.4 10.7

(® units calculated by comptler).

(Continued over)
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- Eric Tomlinson.
xylic acid, 3,3-dimethyl-7-oxo-6-[(phenyl- Department of Pharmacy,
acetyl)aminol, monopotassium salt (potassium | University of Amsterdam,
penicillin G); C16H17N2K04S; {113-98-4] The Netherlands.
(2) All solvents December 1983

CRITICAL EVALUATION: continued

Popova (3) has studied the solubility of potasstum pencillin G in l-butanol containing water
at concentrations ranging from 2.5 to 15 % over the temperature range of 293 K to 318 K.
Lack of information on the purity of the sample, and the method used to determine the
solubility gives that the graphically reported solubility values be rejected.

The influence of both water and butyl acetate on the solubility of potassium pencillin G
in l-butanol has been studied by Torogova et al (4). Results were presented only graphically,
no method of solubility determination 1s given, nor is there an indication of the temperature
of the study. Accordingly values from this last study are rejected.

REFERENCES

(1) Page, J.E.; Waller, J.G. Trans. Faraday Soc. 1949, 45, 755.

(2) Inozemtseva, LlL; Trakhtenberg, D.M.; Zinatullina, E.S. Antibiotiki (Moscow) 1974, 19,
448,

(3) Popova, M.V. Khim.-Farm. Zh. 1977, 11, 98.

(4) Torogonova, T.V.; Zhukovskaya, S.A.; Markeleva, L.S.; Voronina, T.M.; Lukashina, V.F.
Antibiotiki (Moscow) 1981, 26, 575.
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C?};PONENTS:
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)aminol,monopotassium salt (potassium

penwcillin  G); C16H17N2K045; [113-98-4]
(2) 2-Propanone (acetone); C;3H O; [67-64-1]

(3) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Page, J.E.; Waller, J.G. Trans. Faraday Soc.
1949, 45, 755-7.

VARIABLES:

Temperature and solvent composition

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility® 1n mg em™

of acetone containing

t/°C <0.05%% water 1 %2 water 2 %2 water
40 0.10 0.15 0.85
25 0.04 0.20 0.90
0 0.04 0.20 0.85
-20 0.04 0.20 0.75
40 0.04 0.15 0.70
78 0.15 0.30 0.55
Solubility 1n 10% mol dm™> - (compiler)
40 0.27 0.40 2.28
25 0.1 0.54 2.42
0 0.11 0.54 2.28
-20 0.11 0.54 2.01
-40 0.11 0.40 1.88
78 0.40 0.81 1.48

8percent units are not defined, though are probably weight percents, (compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

The soly apparatus consisted of two test
tubes joitned by a ground glass connector.
The connector had a tube with a glass wool
plug thus permitting soln to be transfered
from one tube to the other. About 5 cm’
of solvent were added to an excess of solid
in the test tube, and N, presaturated with
solvent was bubbled thrfough the mixture.
The bottom test tube with the connector
was placed in a thermostat until thermal
equilibrium was reached (1-2 hr). The apparatus
was removed from the thermostat, fitted
with the second test tube, inverted and return-
ed to the thermostat. After complete filtration,
the filtrate in the second test tube was
allowed to attain room temp and a known
volume of the supersaturated or cloudy soln
was taken for analysts. The aliquot was diluted
with KH POQ/K HPO, buffer soln and analysed
for penicillin G2 content by a microbiological
method. Acetone soln warmed from -50°C to
0°C produced crystals which upon analysis
(details not given) indicated that no solvate
existed.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin G was from Glaxo Labora-
tories, and was approx. 100% w/w. Acetone
was A.R. quality, and was drted and redistilled
from K2C03 before use.

The purity and source of water used were
not given.

ESTIMATED ERROR:

Solubility precision: better than 5% (authors).
Temperature precision: not specified but
probably zl1°C.

REFERENCES ;

129
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0)heptane-2-carbo- | |nozemtseva, LL; Trakhtenberg, D.M.; Zinatullina,
xylic acid,3,3-dimethyl-7-oxo-6-llphenyl- | "E.s. Antibiotiki (Moscow) 1974, 19, 443-51.
acetyl)amlno],monopotassmm salt (potassium
penicillin - G); C; H 17NoKO,S;  [113-98- 4]

(2) 1-Butanol; C,H (O [71-36- 3]
VARIABLES: PREPARED BY:
One temperature: 25°C A. Regosz

EXPERIMENTAL VALUES:

Solubillity of potassium penicillin G in l-butanol at 25+ 1°C was given as:

determined 10odometrically determined gravimetrically
a a
mg em™3 10* mol dm™3 mg em™> 10* mol dm™
0.30 8.05 0.36 9.66

2 (Compuler)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

A saturated mixture was prepared by stirring | Potassium penicilin G contained 98.5% benzyl-
potassium penicllin G _and l-butanol in a | penicillin ; 1ts source was not specified.
thermostat at 25+ 1°C. The state of saturation | A fraction of l-butanol boiling at 116-7°C
was determined by taking aliquots of the | was ysed.

solution at different time intervals. The
content of potassium penicillin G was deter-
mined both by iodometric titration and gravi-
metrically by drying to constant weight.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +1°C (authors).

REFERENCES:
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COMPONENTS :
(03 4-Thia-1-azabicyclo{3,2,0lheptane-2-carbo-~

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyi-
acetyl)amino],monopotassium salt (potassium

pentcillin - G); C16H17N2K045; 113-98-4]
(2) 1-Butanol; C,H, s [71-36-3]

(3) water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

Inozemtseva, LI; Trakhtenberg, D.M.; Zinatullina,
E.S. Antibiotiki (Moscow) 1974, 19, 448-51.

VARIABLES:

Concentration of water

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Concentration of water

welght percent

detd 1odometrically

Solubility of potassium penicillin G at 25+ 1°C was given as:

detd gravimetrically

a a
mg em™  10% mol dm™ mg em™  10% mol dm™
0.5 0.45 1.21 0.49 1.32
1 0.50 1.34 0.68 1.83
1.53 4.11 1.66 b.be
2.5 2.58 6.93 2.62 7.03
3.90 10.4 4,00 10.7
& calculated by the compiler.
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A saturated mixture was prepared by stirring
potassium penicillin G and 1-butanol-water
solution 1n a thermostat at 25 * 1°C. The
state of saturation was determined by taking
aliquots of the solution at different time
intervals. The content of potassium penicillin G
was determined both by iodometric titration
and gravimetrically by drying to constant
welght.

SOURCE AND PURITY OF MATERIALS:

Potassium penictllin G contained 98.5% benzyl-
penicilltn; 1ts source was not specified. A
fraction of I-butanol boiling at 116-7°C was
used.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +1°C (authors).

REFERENCES :
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COMPONENTS ORIGINAL M%£§yRE S:
?B 4-Thia-1-azabicyclol3,2,0]heptane-~2-carbo- opova, A'A bEﬁi[‘m.-Farm. Zh. 1977, 11,

xylic acud,3,3-dimethyl-7-oxo-6-{(phenyl-
acetyl)amino],monopotassium salt (potassium

98-9.

penicillin - G); C16H17N2KO#S; 113-98-4]
(2) 1-Butanol; CuHmO; [71-36-3]
(3) water; HZO; [7732-18-5]
VARIABLES : PREPARED BY:
Concentration of water over temperature | A. Regosz
range 20-45°C.
EXPERIMENTAL VALUES:
25 r
solubility
(weight %) 2 |-
over the temp.
a [ ]
range 20-45°C 15 }_
10 |-
5k
)
1 1
0y 5 10 15

conc water in 1-butanol (weight %)

2 The author reported the solubility of potassium penicilin G 1n the l-butanol-water solutions
to be independent of temperature over the range indicated.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Nothing specified. The content of the dissolved
solute was determined gravimetrically by
drying to constant weight.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin G was from the Medicinal
Preparation Works, Kiev (USSR); its purity
was not specified. Anhydrous and redistilled
l-butanol was used (source not given).

The
given.

source and purity of water was not

ESTIMATED ERROR:

Nothing specified

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1l-azabicyclo[3,2,0]heptane-2-carbo~
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)ammo],monopotassxum salt (potassium

ORIGINAL MEASUREMENTS:
Torgonova, T.V.; Zhukovskaya, S.A.; Markeleva,
L.S.; Voroninina, T.M.; Lukashina, V.F.
Antibiotiki (Moscow) 1981, 26, 575-7.

penicillin - G); C16Hl7 N,KO S, 113-98-4]
(2) Acetxc acid, butyl ester (butyl acetate);
CgH; 0,5 [123-86-4]
(3) 1-Butanol; CQHIOO. [71-56-3]
VARIABLES: PREPARED BY:
Concentration of butyl acetate in I-butanol
and time of saturation at room temperature. | A. Regosz

EXPERIMENTAL VALUES:

1[]3 mol dm_} Unils/cm3
(coMPLER)?  (AUTHORS)
15 1000 [~
solubility of 750
potassium penicillin G 10
500
ns L
250
o 0

Units of penicillin (Compiler)

percent butyl acetate in l-butanol

[Curves 1| and 2 are for 18 and 0.6 hours of saturation, respectively]

aAccordmg to the USP one milligram of potassium penicillin G 1s equal to 1 595

PIt 15 most likely that weight percents were used (Compuler)

b

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Nothing specified, but concentrations of
the antibiotic in the solutions tested were
determined either iodometrically or by polaro-
graphic method.

SOURCE AND PURITY OF MATERIALS:

Potassium penicillin G was of USSR Pharmaco-
poeial grade. l-Butanol and butyl acetate
conformed to the G.O.S.T. standard.

The purity of water was not specified. The
concentration of water in l-butanol (upto 3%)

was determined by Karl-Fischer titration.
Higher concentrations were determined by
G.L.C.

ESTIMATED ERROR:

Nothing specified.

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyi-7-oxo-6-{(phenyi-
acetyl)amino],monopotassium salt (potassium

penicilin - G);  C, H,,N,KO,S; 113-98-4]
(2) Acetic acid, butyl ester (butyl acetate);
C6H1202; [71-56-3]
(3) 1-Butanol; C,H, ,O; [71-56-3]

(4) Vater; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Torgonova, T.V.; Zhukovskaya, S.A.; Markeleva,
L.S; Voronina, T.M.; Lukashina, V.F.
Antibiotiki (Moscow) 1981, 26, 575-7.

VARIABLES:
Concentration of water and buty! acetate in

PREPARED BY:

[Curves | and 2 represent a concentrat
10%, respectively]

Units (Compiler)
bIt 1s most likely that weight percents

A. Regosz
1-butanol at room temperature. &
EXPERIMENTAL VALUES:
108 matdn™  thits/ cm®
(Cu‘npiler)a (Authors)
solubihity of 15 000 |-
potassium penictliin G d
2.0 F
10 000 R
15 |-
1 2
10 =
5 000 }— A
05 -
y
0 0 I 1 ] 1 1
0 1.0 20 30 40 50
percentb water 1n l-butanol

1on of butyl acetate in 1-butanol of 4% and

aAccording to the USP one mllligram of potassium penicillin G 1s equal to 1 595 penicillin

were used (Compiler)

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Nothing specified, but concentrations of
the antiblotic 1n the solutions tested were
determined either iodometrically or by polaro-
graphic method.

SOURCE AND PURITY OF MATERIALS:

Potassium penicilin G was of USSR Pharmaco-
poeial grade. 1-Butanol and butyl acetate
conformed to the G.0.S5.T. standard.

The purity of water was not specified. The
concentration of water in l-butanol (upto 3%)

was determined by Karl-Fischer titration.
Higher concentrations were determined by
G.L.C.

ESTIMATED ERROR:

Nothing specified.

REFERENCES :
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Sodium penicillin G
COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Department of Pharmacy
acetyl)amino] monosodium salt (sodium University of Amsterdam
penicitlin G); C16 17N2Na045; {69-57-8] The Netherlands
(2) All solvents December 1983

CRITICAL EVALUATION:

There are four reports on the solubility of sodium penicillin G 1n aqueous and non-aqueous
solvents (1-4).

Page and Waller (1) determuned the solubility in acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents - evaluator) of water over the temperature range 195
K to 213 K. The authors state that the precision in the reported solubility values 1s better
than - 5%. The precision 1n the temperature is probably I1 K (evaluator). Consideration
of the stated purity of the sample and the solubility determination procedure used, gives

that the values reported by these workers (Table 1) may be regarded as tentative.

Table 1. Solubilities of sodium penicillin G 1n acetone/water mixtures.

Solubility 1n acetone containing water (103 mol dm-3)a

K <0.05% water 1% water 2% water
313 0.22 1.07 2.81
298 0.11 0.62 2.81
273 0.11 0.67 2.81
253 0.17 1.12 33.7
233 0.31 2.47 72.9
195 0.42 6.45 44.9

(® units calculated by compiler; b probably weight percents).

A similar study using l-butanol, though only at 298%1 K, has been reported by Inozemtseva
et al (2). These workers determined the amount of sodium penicilin G dissolved both 1odo-
metrically and gravimetrically by drying to constant weight. No mention is made of a solvent
blank. The values reported differ by between 0.5 and 10 %, with the gravimetric method
gwving the higher values. The values are given in Table 2. Unlike that given for potassium
penicillin G, all the values may be rs;garded as being tentative. (The precision of measurement
for each method 1s considered to be = 5% - evaluator).

Table 2. Solubility of sodium penicillin G in butanol and in butanol/water mixtures at 298%1
K (2).

Solubility 1in 1-butanol containing dlffermg
amounts of water (10 3mol dm-3)a

Concentration 1odometric gravimetric
of water determination determination
(weight percent)

0 1.91 1.96
0.5 2.24 2.41
1 2.97 3.37
2 10.8 11.0
2.5 18.9 19.2
3 25.8 259

(@ unuts calculated by comptler).

Popova and Schurchkova (3) has studied the solubility of sodium pencilin G in l-butanol
containing water at concentrations ranging from 2.5 to 30 % over the temperature range
283 K to 313 K. Lack of information on the purity of the sample, and the method used gives
that the graphically reported solubility values be rejected.

(continued over)

S




136 Sodium penicillin G

COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Department of Pharmacy
acetyl)amino] monosodium salt (sodium University of Amsterdam
penicillin G); CI6H17N2NaOaS; [69-57-8] The Netherlands
(2) All solvents December 1983

CRITICAL EVALUATION: continued

Values for the solubility of sodium penicillin G in 24 solvents at 3014 K have been reported
by Weiss et al (4). These workers used a pooled commercial sample of high purity (95-100%).
The amount of penicillin dissolved was estimated by either drying a solution to constant
weight, or, with some solvents, by visual exammation,3 such that no evidence of undissolved
solute indicated a solubility of greater than 20 mg cm™. All values reported were uncorrected
for solvent blank, which was generally less than 0.05 mg total. All data according to Weiss
et al have been recalculated to SI units (compller), and are given in Table 3.

Solvent Solubility;(at 30174 K)
(mol dm )

water a

methanol a -2

ethanol 2.80 x 10_3

1sopropanol 2.10 x 10_3

1soamyl alcohol 5.90 x 10_4

cyclohexane 2.95 x 10_4

benzene 1.32 x 10 5

toluene 5.61 x 107

ligroin 0 -5

1sooctane 8.98 x 10-4

carbon tetrachloride 1.18 x lO_3 a

ethyl acetate 1.12 x 103 (“ solubility greater than

1soamyl acetate 6.17 x 1o_u 5.6 x 10-Z mol dm™

acetone 5.33 x lO_Q

methyl ethyl ketone 4.12 x 10_4

diethylether 1.68 x 10_4

ethylene chloride 8.42 x 10_3

I,4-dioxane 5.30 x l°-4

chloroform 1.40 x 10_4

carbon disulfide 233 x 10 3

pyridine 3.23 x 107

formamide a

ethylene glycol a 22

benzy! alcohol 3.10 x 10

(All solvents are U.S.P. or A.C.S. grade)

All these values have an estimated precision of I 5% (evaluator). However they are unconfirm-
ed findings, and must be designated as tentative, except for (1) where the solubility 1s reported
as being greater than 5.6 x 10-2 mol dm=2, (which are regarded as doubtful; (11) the value
for solubility in hgroin, (which 1s rejected since the assay procedure used 1s not sufficiently
sensitive for this value to have any meaning); and (1) the value for solubility in acetone
may be compared with that obtained by Page and Waller (Table 1). U.S.P. grade acetone
can contain upto 0.5% (by volume) of water, thus 1s appears that this is not the explanation
for the discrepancy in the values. Both determination methods used appear to have a similar
accuracy, however, Weiss et al did not consider whether a solvate existed in the acetone
(unlike Page and Waller), and 1t is probable that this could be a reason for the much larger
solubility reported by Weiss et al. Their value is regarded as doubtful.

REFERENCES

(1) Page, J.E.; Waller, J.E. Trans. Faraday Soc. 1949, 45, 755.

(2) Inozemtseva, lLl.; Trakhtenberg, D.M.; Zinatullina, E.S. Antibiotiki (Moscow) 1974, 19,
448,

(3) Popova, M.V.; Schurchkova, Yu. A.; Massavaya Krist. 1977, 3, 51.

(4) Weiss P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.




Sodium penicillin G

COMPONENTS : ORIGINAL ASU NTS:

(1) 4-Thia-l-azabicyclo[3,2,0Jheptane-2-carbo- Sage, JE'E; Wg{ﬁer’ J.G. Trans. Faraday
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl- Soc. 1949, 45, 755-7.
acetyl)amino] monosodium salt {sodium
penicillin - G); C16H17N2Na045; [69-57-8]

(2) 2-Propanone (acetone); C3HO; [67-64-1]

(3) Water; H,0; [7732-18-5]

VARIABLES : PREPARED BY:
Temperature and solvent composition A. Regosz
EXPERIMENTAL VALUES:
Solublhtya in g 100 cm'3 of acetone containing
t/°C less than 0.05% water 1.0% water 2% water
40 0.008 0.038 0.10
25 0.004 0.022 0.10
¢] 0.004 0.024 0.10
-20 0.006 0.040 1.2
-40 0.011 0.088 2.6
-78 0.015 0.23 1.6
Solubility in 103 mot dm™3 - (calculated by comptler)
40 0.22 1.07 2.81
25 0.11 0.62 2.81
0 0.11 0.67 2.81
-20 0.17 1.12 33.7
-40 0.31 2.47 27.9
-78 0.42 6.45 44.9

&The authors report solubilities in acetone containing small percentages of water, but do not
define what type of percent units employed. It 1s most likely that weight percents were used.

AUXTLIARY INFORMATION

METHOD ‘APPARATUS /PROCEDURE :

The solubility apparatus consisted of two
test tubes joined by a ground-glass connector.
The connector had a tube with a glass wool
plug thus permitting solution to be transferred
from one tube to the other. About 5 cm?
of solvent were added to an excess of solid
in the test tube and N,, presaturated with
solvent, was bubbled tl%rough the mixture.
The bottom test tube with the connector
was placed 1in a thermostat until thermal
equilibrium was reached (1-2 hour). The
apparatus was removed from the thermostat,
fitted with the second test tube, inverted
and returned to the thermostat. After complete
filtration, the filtrate I1n the second test
tube was allowed to attain room temperature,
and a known volume of the supersaturated
or cloudy solution was analysed. The aliquot
was diluted with KH PO4/K HPO, buffer
solution and analysed for pemci?lin by the cup
plate method (l). Acetone solution, warmed
from -50°C to 0°C, produced crystals which
upon analysis (details not given) indicated
that no solvate existed.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was supplied by Glaxo
Laboratories, and was approx. 100% benzyl-

penicillin. A.R. Acetone was dried and re-
distitled from anhydrous K,CO,. Water
content was determined by”~ Karl-Fischer
titration.

The quality of the water was not described.
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ESTIMATED ERROR:

Solubility precision: better than 5% (authors).
Temperature precision: none specified.

REFERENCES ;

(1) Clark; Johnson; Robinson. The Chemistry
of Penicillin. Princeton University Press,
Princeton, N.J., 1949, p. 1031,




138 Sodium penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo- Inozemtseva, LL; Trakhtenberg, D.M.;
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Zinatullina, E.S. Antibiotiki 1974, 19,
acetyl)amino] monosodium salt (sodium 448-51.
penicitlin - G); C16H17N2Na045; [69-57-8]

(2) 1-Butanol; CquoO; [71-36-3]

VARIABLES: PREPARED BY:

A. Regosz

One temperature: 25°C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G 1n I-butanol at 25+ 1°C

determined 1odometrically

a
mg em™> 10%mol dm™>

determined gravimetrically

a

3

mg cm’ 103mol dm™>

0.68 1.91

0.70 1.96

3calculated by the compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

A saturated mixture was prepared by stirring
sodium penicillin G and l-butanol tn a therm-
ostat at 25 t 1°C. The state of saturation
was determined by taking aliquots of the
solution at different time Intervals. The
content of sodium penucillin G was determined
by both iodometric titration and gravimetric-
ally by drying to constant weight.

SOURCE AND PURITY OF MATERIALS:
The purity of sodium penicilin G was 98%:
1ts source was not specified.

A fraction of l-butanol boiling at 116-7°C
was used.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: £1°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] monosodium salt (sodium
penicillin  G); C ¢H 7N, NaoO,s; [69-57-8]

(2) 1-Butanol; C4H1003 [71-36-3]
(3) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Inozemtseva, LI.; Trakhtenberg, D.M.;
Zinatullina, E.S. Antibiotiki 1974, 19, 448-5]

VARIABLES:

Concentration of water

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Concentration of water

weight per cent

detd 1odometrically

Solubihity of sodium penicillin G at 25+ 1°C

detd gravimetrically

a a
mg em™  10%mol dm™3 mg em™ 10% mol dm™3
0.5 0.80 2.24 0.86 2.41
1.0 1.06 2.97 1.20 3.37
2.0 3.86 10.83 3.92 11.00
2.5 6.74 18.91 6.86 19.25
3.0 9.20 25.85 9.26 25.98
8 Calculated by the compiler
AUXILIARY INFORMATION

METHOD : APPARATUS /PROCEDURE :

Saturated mixture was prepared by stirring
Na penicillin G and a l-butanol-water solution
in a thermostat at 25 +1°C. The state of
saturation was determined by taking aliquots
of the solution at different time intervals.
The content of the antibiotic was determined
by both 1odometric titration and gravimetric-
ally by drying to constant weight.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was 98% benzylpenicillin:
its source was not specified. A fraction
of l-butanol boiling at 116-7°C was used.
The water content was determined by Karl-
Fischer titration.

The purity of water was not given.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +1°C (authors).

REFERENCES:
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COMPONENTS : . ORIGINAL MEASUREMENTS:
1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Popova, M.V.; Schurchkova, Yu.A. Massavaya
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Krist. 1977, 3, 51-5.
acetyl)amino] monosodium salt (sodium
penicillin - G); C16H17N2Na045; [69-57-8]
(2) 1-Butanol; CQHIOO; [71-36-3]
(3) Water; HZO; [7732-18-5]
VARIABLES: PREPARED BY:
Temperature and solvent composition A. Regosz
EXPERIMENTAL VALUES:
50 |- 1
solubility
(we1 gt percent)
40 |-
30 | Y T ) 2
é
20 L
0¥ 3
s L [ e )
e e . 4

10 20 30 40 50 t/°C

I-butanol/water weight ratio

1 -25
2--5
3-15
4 - 30

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

sodium penicillin
mixture were

An excess of
1-butanol/water
a flask and stirred
for 3-5 hours. Aliquots of

ture through a filter under

In
confirmed by

some experiments

weight.
1odometric

were

i an ultrathermostat
the
solution were withdrawn at a given tempera-
vacuum. The
content of the dissolved solute was determined
gravimetrically by drying the filter to constant
the

SOURCE AND PURITY OF MATERIALS:

G and a

placed in and l-butanol were not specified.

saturated Water was distilled.

results
titration.

The sources and purities of sodium penicillin G

ESTIMATED ERROR:

Solubility preciston: none specified

Temperature precision: none spectfied

REFERENCES :




Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4~Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt {sodium 374-7, E—
penicilin - G); C16H17N2Na045; [69-57-8]

(2) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubihity of sodium penicillin G in water at 28+ 4°C was reported as greater than:
(Greater than 5.6 x 107

2

mol dm-3 solution - compuler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->,

SOURCE AND PURITY OF MATERIALS,

Sodium penicilin G was a pooled commercial
product of high purity (95 to 100%).

Water was of U.S.P. or A.C.S. grade.
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ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C (authors).

REFERENCES :




142 Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic -~ acid,3,3-dimethyl-7-oxo-6-{(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetylamino] monosodium salt  (sodium 374-7.
penicillin - G); C16H17N2Na045; (69-57-8]

(2) Methanol; CHQO; [67-56-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of sodium peniciilin G 1in methanol at 28 +4°C was reported as greater than:
(Greater than 5.6 x 10™2 mol dm™

3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 * 4°C). If all of the material appeared
to be in solution, the solubihity was considered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
was of A.C.S. or

Methanol U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES :
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One temperature: 28°C

COMPONENTS : . ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane~2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino} monosodium salt (sodium 374-7.
penicillin  G); C16H17N2Na045; [69-57-8]

(2) Ethanol; CZHGO; {64-17-5]

VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3

10.0 mg cm™". 2

(2.8 x 10°

mol dm'3

Solubility of sodium penicillin G 1n ethanol at 28 +4°C was reported as:

solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear {iltrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (t 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Ethanol was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: *=4°C  (authors).

REFERENCES :




144 Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

1) l&-Thla-l-azablcyclo[3,2,0]heptane—2-carbo- Weiss, P.J.; Andrew, M.L.; erght, w.W.
xylic acid, 3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyllamino] monosodium salt (sodium 3747,

peniciliin - G); C16H17N2Na045; [69-57-8]
(2) 2-Propanol (1sopropanol); C3HgO; [67-63-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G 1n 1sopropanol at 28+ 4°C was reported as:

0.75 mg em™. (210 x 107> mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Sodum penicillin G was a pooled commercial
200 mg of the antibiotic in a 15 cm’ glass- product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp | [sopropanol was of A.C.S. or U.S.P. grade.
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (%0.01
mg) weighing bottle, and the procedure

Solubility precision: none specified
Temperature precision: +4°C (authors).

of evaporation, drying, cooling and reweighing [ReFrRENCES -
(£0.01 mg) was repeated. U
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetylamino] monosodium salt (sodium
penicillin | G} C16H17N2Na0u5; [69-57-8]

(2) 1-Butanol,3-methyl- (1soamy! alcohol);

C5H120; [123-51-3]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES :

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicithin G in i1soamyl alcohol at 28 *4°C was reported as:

2.1 mg cm™. (5.9 x 107>

mol dm”

3 solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( t 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Isoamyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C  (authors).

REFERENCES :




146 Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic = acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodium 374-7. —
penicithn  G); C16H17N2Na045; [69-57-8]

(2) Cyclohexane; C H | .3 {110-82-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.11 mg em™. (2.95 x 107

Solubility of sodium penicillin G in'cyclohexane at 28+ 4°C was reported as:
4

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (* 0.1 mg) werghing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (t 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J; Andrew, M.L; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- | “apiiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodium 374-7. =
penicillin - G); C16H17N2NaOuS; [69-57-8]

(2) Benzene; C6H6; [71-43-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.047 mg em™.

Solubuity of sodium pemicillin G 1n benzene at 28 +4°C was reported as:
(1.32 x 107

mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD . APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). 1f there was any vistble insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear {filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium pentcillin G was a pooled commercial
product of high purity (95 to 100%).

Benzene was of A.C.S. or U.S.P. pgrade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: z4°C (authors).

REFERENCES ;

A~F*



148 Sodium penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo- | weyss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyllamino] monosodium salt (sodwum 3747, I
penicillin G); C16H17N2Na045; [69-57-8]

(2) Benzene,methy!- (toluene); C7H8;

[108-88-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

5

0.02 mg cm™. (5.61 x 10

mol dm™>

Solubility of sodium penicillin G 1n toluene at 28 +4°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( £ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Toluene was of A.C.S. or U.S.P. grade.
FSTIMATED ERROR:

Solubility precision: none specified
Temperature preciston: +4°C  (authors).
REFERENCES :
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COMPONENTS :

ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino]l monosodium salt  {sodium 374-7.
penicillin  G); C16H17N2Na045; [69-57-8]

(2) Petroleum ether (Ligrown)

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.0 mg em™.

Solubility of sodium penicilhin G 1n higroin at 28 £4°C was reported as:
(0.0 mol dm™> solution - comptler).

AUXILIARY

INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 rmun at room temp
(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( x 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicilin G was a pooled commercial
product of high purity (95 to 100%).

Ligroin was of A.C.S. or U.S.P. grade.

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERENCES .,




150 Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyllammo] monosodium salt (sodium 374-7.
penicillin  G); C16H17N2Na045; [69-57-8]

(2) Pentane,2,2,4-trimethyl- (1sooctane);

CSHIS; [540-84-1]
VARTABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G 1n 1sooctane at 28% 4°C was reported as:

0.032 mg cm ™.

(8.98 x 10~ mol dm”

3 solution - compiler).

AUXTLIARY

INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by bhand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear {iltrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.0l1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(¢ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
or

Isooctane was of A.C.S. U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES ;
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] monosodium salt (sodium

pentcillin - G); C16H17N2Na045; [69-57-8]

(2) Methane,tetrachloro- (carbon tetrachloride);
CCla; [56-23-5]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES :
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G in carbon tetrachloride at 28+ 4°C was reported as:
0.042 mg em™. (118 x 107 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS /PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (* 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURLITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *4°C  (authors).

REFERFENCES :




162 Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-{(pheny!- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt  (sodium 374-7.

peniciilin G); C16H17N2Na045; [69-57-8]

(2) Acetic acid,ethyl ester (ethyl acetate);

C,HgOu; [141-78-6]

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium peniciilin G in ethyl acetate at 28+ 4°C was reported as:

0.40 mg em™. (1.12 x 10™2 mol dm™> solution - compuiler).

AUXITLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Sodium penicillin G was a pooled commercial
200 mg of the antibiotic 1n a 15 cm® glass- product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp | Ethyl acetate was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue Solubility precision: none specified

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C  (authors).
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure

ESTIMATED ERROR:

of evaporation, drying, cooling and reweighing | REFERENCES:
(£0.01 mg) was repeated.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodium 374-7.
penicillin G); C16H17N2NaOaS; [69-57-8]

(2) 1-Butanol,3-methyl acetate (isoamyl
acetate); C7HMOZ; [123-92-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.22 mg em™,

Solubility of sodium penicillin G 1n 1soamyl acetate at 28+ 4°C was reported as:

(6.17 x 10™* mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelghed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (%0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURLTY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
of A.C.S. or U.S.P.

[soamyl acetate was

grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES :
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Sodium penicillin G

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(pheny!-
acetyl)amino] monosodium salt (sodium
pentalin G); C, H N,NaO,S; [69-57-8]

1617
(2) 2-Propanone (acetone); C3H60; [67-64-1]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES :

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.19 mg em™,

Solubility of sodium penicillin G 1n acetone at 28+ 4°C was reported as:
(5.33 x 10™* mol dm™> solution - comptler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven, After cooling, the residue
was reweighed (z 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (%0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purtty (95 to 100%).
Acetone was

of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS : OvaQINAL [l;ﬂE:]ASURXMENTS: M.L Wrigh W
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- eiss, P.J.5 Andrew, Loj right, W,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino} monosodwum salt (sodium 374-7.
peniwcillin - G); C16H17N2Na045; [69-57-8]
(2) 2-Butanone; CaHgo; [78-93-3]
VARIABLES : PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G in 2-butanone at 28 £4°C was reported as:
0.15 mg em™. (.12 x 107 mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

2-Butanone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C (authors).

REFERENCES:




156 Sodium penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium sait (sodium 374-7.
penicillin - G); C16H17N2N30#S; [69-57-8]

(2) Ethane,l,1'-oxybis- (diethyl ether); CI&HIOO;

[60-29-7]
VARTABLES: PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G 1n diethyl ether at 28+ 4°C was reported as:
0.06 mg em™. (1.68 x 10™* mol dm™> solution - comptler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (20.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCEL AND PURITY OF MATERIALS:

Sodium penicillin G was_a pooled commercial
product of high purity (95 to 100%).

Diethy! ether was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C  (authors).

REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethy!-7-oxo-6-[(phenyl-
acetyl)amino]l monosodium salt  (sodium
penicillin G); C16H17N2Na045; [69-57-8]

(2) Ethane,dichloro- (ethylene

C,H,Cly; [1300-21-6]

chloride);

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES :

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.30 mg em™.

Solubility of sodium penicillin G in ethylene chloride at 281 4°C was reported as:
(8.42 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by bhand for about 2 min at room temp
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( £ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Ethylene chloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C (authors).
RLFERFNCES :




158 Sodium penicillin G

C?MfONENTS: ORIGINAL MEASUREMENTS:

1) 4~Thia-1-azabicyclol3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodium 374-7.

penicillin  G); C16H17N2Na045; [69-57-8]
(2) 1,4-Dioxane; CQHSOZ; [123-91-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G in 1,4-dioxane at 28 +4°C was reported as:

1.9 mg em™. (5.3 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATLRIALS:

Ten cm® of solvent were added to about Sodwum penicillin G was a pooled commercial
200 mg of the antibstotic in a 15 cm?® glass- product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp 1,4-Dioxane was of A.C.S. or U.S.P. grade.
(28 * 4°C). If there was any visible insoluble
matertal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear {filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed (= 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure

Solubility precision: none specified
Temperature precision: +4°C  (authors).

of evaporation, drying, cooling and reweighing REFERENCES -
(£ 0.01 mg) was repeated. RS
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0)heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)lamino] monosodium salt  (sodium
penicillin G); C16H17N2Na045; [69-57-8]

(2) Methane,trichloro- (chloroform); CHC13;
[67-66-3]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibjotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

0.05 mg em™.

Solubility of sodium penicillin G 1n chloroform at 28+ 4°C was reported as:
(1.60 x 10™* mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (¢ 0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Chloroform was of U.S.P. or A.C.S. grade.

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C (authors).

REFERENCES :
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Sodium penicillin G

COMPONENTS :

(1) 4-Thia-l1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl-
acetyl)amino] monosodium salt (sodium
penicillin G); CgH | 7N,Nao,S; [69-57-8]

(2) Carbon disulfide; CSZ; [75-15-0]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7,

VARIABLES:

One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

0.083 mg cm™>.

Solubility of sodium penicillin G in carbon disulfide at 28+ 4°C was reported as:
-4 -
(2.33 x 107" mo!l dm

3 solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (* 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (¢ 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Carbon disulfide was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *4°C (authors).
REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)lamino]l monosodium salt  (sodium
penucillin | G); C16H17N2Na045; [69-57-8]

(2) Pyridine; C5H5N; [110-86-1]

ORIGINAL MEASUREMENTS:

374-7.

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,

VARIABLES :

One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G tn pyridine at 28+ 4°C was reported as:

1.15 mg cm™. (3.23 x 107

mol dm™> solution - comptler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (* 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

Sodium penicillin G was a

Pyridine was of A.C.S.

SOURCE AND PURITY OF MATERIALS:

pooled commercial

product of high purity (95 to 100%).

or U.S.P. grade.

ESTIMATED ERROR:

Temperature precision:

Solubility precision: none specified

+4°C (authors).

REFERENCES:
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Sodium penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-{(pheny!- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodium 374-7.
penucillin G); C16H17N2NaOuS; [69-57-8]

(2) Formamide; CHBNO; [75-12-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubthity of sodium penicillin G in formamide at 28+ 4°C was reported as greater than:
(Greater than 5.6 x 1072 mol dm'3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 ¢m?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm->,

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: *+ 4°C (authors).

REFERENCES ;
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COMPONENTS :
?B 4-‘[Nh1a- 1-azabicyclol[3,2,0]heptane-2-carbo-

ORIGINAL MEASUREMENTS:

g Weiss, P.J.; Andrew, M.L.; Wright, W.W.

xylic ~acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Ct’xemothérapy g19,57, 7,
acetyl)amino] monosodium salt (sodium 3747, —
penicillin G); C16H17N2NaOaS; [69-57-8]

(2) 1,2-Ethanediol (ethylene glycol); CZHGOZ;
[107-21-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of sodium penicillin G in ethylene glycol at 28 + 4°C was reported as greater than:
(Greater than 5.6 x 10~

mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=>,

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).
was of A.C.S. U.S.P.

Ethylene glycol or

grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: #4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] monosodium salt (sodwum 374-7,
peniciilin  G); C16H17N2Na045; [69-57-8]

(2) Benzenemethanol (benzyl alcohol); C7H80;

[100-51-6]
VARIABLES: PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of sodium penicillin G 1n benzyl alcohol at 28 £4°C was reported as:
11.2 mg em™. (3.1 x 10~ mol dm”

3 solution - compiler)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed (x 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Sodium penicillin G was a pooled commercial
product of high purity (95 to 100%).

Benzyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C (authors).
REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino], monoammonium salt
(ammonium penicitlin G); C,  H,,N,0,S;
[75333-20-9] 167207374

(2) 2-propanone (acetone); C3HgO; (67-64-1]

(3) Water: H,0; [7732-18-5]

EVALUATOR:

Eric Tomlinson
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

December 1983

CRITICAL EVALUATION:

Page and Waller (1) determined the solubility in acetone containing less than 0.05%, 1.0%
and 2.0% (probably weight percents - evaluator) of water over the temperature range 195
K to +3_13 K. The authors state that the precision 1n the repgrted solubility values is better
than = 5%. The precision in the temperature is probably -1 K (evaluator). Consideration
of the stated purity of the sample and the solubility determination procedure used, gives
that the values reported by these workers (Table 1) may be regarded as tentative.

Table 1. Solubilities of sodium penicillin G in acetone/water mixtures.

Solubility in acetone containing water (103 mol dm_3)a

K <0.05% water 1% water 2 %water
313 51 14 26
298 34 8.6 10
273 10 4.3 5.7
253 7.7 2.3 4.3
233 9.4 1.9 4.3
195 13 4.3 7.1

REFERENCE

(® units calculated by compiler; b probably weight percents).

Contrary to the results found by the same workers for potassium penicillin G and for sodium
penicillin G, the solubility of ammonium penicillin G was reduced by the addition 1% of
water to acetone, though 1t Increased with the addition of 2% water. The workers found
no evidence of solvate formation in the acetone, and it is possible that the observed effect
is due to a precipitation of the penicillin upon the addition of small amounts of water.

(1) Page, J.E.; Waller, J.E. Trans. Faraday Soc. 1949, 45, 755.




166 Ammonium penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo- | page, 1.E.; Waller, J.G. Trans. Faraday Soc.

acid,3,3-dimethyl-7-oxo-6-[(phenyi-
(am-
045;

xylic
acetyl)amino],monoammonium salt,
monium penicillin G); C,, H,,N
[75333-20-9] 1672073
(2) 2-Propanone (acetone); C4H O3 [67-64-1]

(3) Water; HZO; [7732-18-5]

1949, 45, 755-7.

VARIABLES :

Temperature and solvent composition

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility 1n mg em™

of acetone containing

t/°C <0.05 %2 water 1 %® water 2 %2 water
40 18 5.0 9.0
25 12 3.0 3.5

0 3.5 1.5 2.0
-20 2.7 0.80 1.5
-40 3.3 0.65 1.5
-78 4.5 1.5 2.5

Solubility 1n 102 mol dm™3 - {compuler)

40 51 14 26
25 34 8.6 10

4] 10 4.3 5.7
-20 7.7 2.3 4.3
-40 9.4 1.9 4.3
-78 13 4.3 7.1

3percent units are not defined, though are probably weight percents -(compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

The soly apparatus consisted of two test
tubes joined by a ground glass connector.
The connector had a tube with a glass wool
plug thus permitting soln to be transferred
from one tube to the other. About 5 cm?
of solvent were added to an excess of solid
tn the test tube, and N, presaturated with
solvent was bubbled through the mixture.
The bottom test tube with the connector
was placed in a thermostat until thermal
equuiibrium was reached (1-2 hr). The apparatus
was removed from the thermostat, {fitted
with the second test tube, inverted and return-
ed to the thermostat. After complete filtration,
the filtrate In the second test tube was
allowed to attain room temp and a known
volume of the supersaturated or cloudy soln
was taken for analysis. The aliquot was diluted
with KH PO /K HPO buffer soln and analysed
for pemcnllm C.2 content by a microbiological
method. Acetone soln warmed from -50°C to
0°C produced crystals which upon analysis
(details not given) indicated that no solvate
existed.

SOURCE AND PURITY OF MATERIALS:

Ammonium penicilltn - G was from Glaxo
Laboratories, and was approx. 100% w/w.
Acetone was A.R. quality, and was dried

and redistilled from KZCO3 before use.

The purity and source of water used were
not given,

ESTIMATED ERROR:
Solubility precision: better than 5% (authors).

Temperature precision: not specified but
probably t1°C.

REFERENCES:
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COMPONENTS:

(1) 4-Thia-1-azabicyclo[3,2,0}heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)aminol)-, compd with N-(phenylmethy!)
benzene ethanamine (1:1) (benethamine

EVALUATOR:

Eric Tomlinson.
Department of Pharmacy
University of Amsterdam,
The Netherlands.

entcillin G); C,  H,,N,O,S.C, .H,,N;
ol gug] 618 204> ST
(2) Water; HZQ [7732-18-5]

December 1983

CRITICAL EVALUATION:

The influence of pH (l.40 to 8.30) and temperature ( 297 K and 310 K) on the aqueous solubil-
ity of benethamine penicilin G have been studied by Brunner and Margreiter (1). The amount
of penicillin dissolved 1n the solvent was determined by drying to constant weight. A precision
-~ 2% 1s estimated for all the solubility values reported, (evaluator). It is not possible to
estimate the precision in the reported temperature or pH values, though for the latter 1t
1s probably 10.02 pH units.

The solubilities of benethamine peructlin G at 297 K and 310 K are reported as 1.91 x 1073

mol dm -2 and 2.54 x 10~> mol dm -, respectively. (Values converted to SI units by compiler).
The Table gives the aqueous solubility of benethamine pemicillin G at various pH's and at
two temperatures. From this, and the figure, 1t 1s possible to see that the solubility increases
sharply in strongly acid solutions, but only slightly in alkaline solutions. At pH 1.40 and below
the authors suggest that the sharp increase in solubility 1s due to acid degradation of the
penicilin molecule (see also benethamine penicillin V). Temperature had lttle effect on
the solubilities found. Values at pP 1.4 and below are rejected, others are regarded as tentative.

Solubility (103 mol dm'3)a
pHP at 297 K pHP at 310 K
1.40 >27.5 1.35 >27.5
2.38 6.60 2.73 6.69
2,70 5.95 3.30 3.48
2.78 3.67 3.60 2.85
3,50 2.07 8.30 3.10
7.07 2.03
7.80 2.20
8.78 3.03
(® Calculated by compiler; b pH altered using either HCl or NaOH).
8 -
Solubility of benethamine
penicillin G 1n water 7 |_ \ 1
3 -3 ol
[107 mol dm™ 7] \
— )
5 e 3t 297 K
g at 310K
4
B °
3 |- \ /lo
O
o/
2 |- L4 K
1 |-
0 l ] | ] J
0 2 4 6 8 10

pH

REFERENCE

(1) Brunner, R.; Margreiter, H. Montash. 1955, 86, 958.




168 Benethamine penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Brunner, R.; Margreiter, H. Monatsh. 1955,
xylic acid,3,3-dimethyl-7-oxo-6-[(pheny!- 86, 958-85.
acetyl)amino},compd with N-(phenylmethy!)
benzene ethz)mamine (1:1) (benethamtne
penictltlin  G); C, H, ,N,0,S5.C, .H, ,N;
[751-84-8] 16187274 15717
(2) Water; HZO; [7732-18-5]
VARIABLES: PREPARED BY:
Temperature A. Regosz
EXPERIMENTAL VALUES:
Solubility
a
t/°C mg em™3 10% mol dm™3
24 1.04 1.91
37 1.39 2.54
aCompxler

AUXILIARY INFORMATION

METHOD ' APPARATUS /PROCEDURE :

To an accurately weighed sample of the
antibiotic 1n a 50 c¢m?® flask 20 cm? of water
was added and the suspension shaken for
about 1 hr at 24°C or 37°C. The suspension
was then filtered and the residue quantitatively
transferred Into a tared glass crucible and
dried 1in vacuum to const weight. The pH
values of the clear filtrates measured were
5.40 and 5.50 at 24°C and 37°C, respectively.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt of benethamine penicillin G
was used; its source and purity were not
specified.

The purity of the water was not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:




Benethamine penicillin G

169

COMPONENTS ¢

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl-
acetyl)amino]-,compd with N-(phenylmethyl)

benzene ethanamine (1:1) (benethamine
F7e5nll_c8141118ri G); C16H18N20US.C15H17N;

(2) Hydrochloric acid; HCI; [7647-01-0]
(3) water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-85.

H. Monatsh. 1955,

PREPARED BY:

VARIABLES:
pH at 24°C and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH mg em™3 103 mot dm™3 pH mg em™ 10% mol dm™>
3.50 1.13 2.07 3.60 1.56 2.85
2,78 2.00 3.67 3.30 1.90 3.48
2.70 3.25 5.95 2.73 3.65 6.69
2.38 3.60 6.60 1.35 >15.0 >27.5
1.40 >15.0 >27.5
a Compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

To an accurately wei§hed sample of the
antibtotic 1in a 50 cm’® flask 20 cm’ HCI
soln of the required pH were added and
the suspension shaken for about 1 hr at
24°C or 37°C. The suspension was then filtered
and the pH of the clear filtrates accurately
measured. The residues were quantitatively
transferred into tared glasscrucibles and
dried in vacuum to const weight. The solubil-
1ties were compared by the authors with
values calculated n (1).

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt of benethamine penicillin G
was used; its source and purity were not
spectfied.

The purity and source of hydrochloric acid
and water were not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

(1) Brunner, R. Monatsh. 1955, 86, 767-95.




170 Benethamine penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:

?n %-%m-1'-azab1cyclo[3,2,0]heptane-2-carbo- Brunner, R.; Margreiter, H. Monatsh. 1955,
xylic acid,3,3-dimethyl-7-ox0-6-[(phenyl- 86, 958-85. —_
acetyl)aminol-,compd with N-(phenylmethyl) ’
benzene ethanamine (1:1) (benethamine
penicillin G C, H,,N,O,S.C, .H N;

[751-84-8] 16187274 1517
(2) Sodium hydroxide; HNaO; [1310-73-2]
(3) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
pH at 24°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH mg em™> 103 mol dm™> pH mg em™ 10 mol dm™>
7.07 111 2.03 8.30 1.69 3.10
7.80 1.20 2.20
8.78 1.65 3.03
a Comptler
AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

To an accurately weighed sample of the
antibiotic 1n a 50 cm? flask 20 cm® NaOH
soln of the required pH were added and
the suspension shaken for about | hr at
24°C or 37°C. The suspension was then filtered
and the pH of the clear filtrates accurately
measured. The residues were quantitatively
transferred into tared glasscrucibles and
dried 1n vacuum to const weight. The solubil-
ities were compared by the authors with
values calculated 1n (1).

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt of benethamine penicillin G
was used; 1its source and purity were not
specified.

The purity of sodium hydroxide and water
were not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES ; T
(1) Brunner, R. Monatsh. 1955, 86, 767-95.
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Procaine penicillin G monohydrate
COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- Eric Tomlinson
xylie acid,3,3-dimethyl-7-oxo-6-[(phenyl- Department of Pharmacy,
acetyl)amino] complexed with 2-(diethyl- University of Amsterdam,
amino)ethyl-4-aminobenzoate (l:1), monohy- | The Netherlands.

drate (procaine penicillin G monohydrate);

C 1651 8NZOL}S.C 1 3HZONZOZ.HZO; [6130-64-91

(2) Water; H20; [7732-18-5]

December 1983

CRITICAL EVALUATION:

The influence of pH (1.60 to 8.76) and temperature ( 297 K and 310 K) on the aqueous solubil-
ity of procatne penicillin G monohydrate have been studied by Brunner and Margreiter (1).
The amount of penicilin dissolved in the solvent was determined by drying to constant weight.
A precision of - 2% 1s estimated for all the solubility values reported, (evaluator). It is
not possible to estimate tbe precision in the reported temperature or pH values, though
for the latter 1t 1s probably - 0.02 pH units.

The solubilities of procaine penicillin G monohydrate at 297 K and 310 K are reported as
8.41 x 1072 mol dm~? and 12.8 x 1072 mol dm~’, respectively. (Values converted to SI units
by compiler). The Table gives the aqueous solubility of procaine pentcilin G monohydrate
at various pH's and at 297 K and at 310 K. From this it 1s possible to see that the solubility
increases sharply in strongly acid solutions, but only slightly in alkaline solutions. Brunner
and Margreiter have made a detailed theoretical study concerning the calculation of the
solubtlity of this solute using appropriate acid and base dissoctation constants (2). At 297
K over the pH range 3.84 to 8.55, and at 310 K over the pH range 4.76 to 8.10, there was
good agreement between results obtained experimentally and those obtained by calcukation.
However, at pH's above and below these, there was little agreement between the two, which
could be indicative of degradation effects. Accordingly, all the values given in this evaluation
are designated as being tentative, except for those determined at below pH 2.00 and above
pH 8.6, which are rejected.

Solubility (10> mol dm™>)2

pH® at 297 K pHP at 310 K
1.60 35.9 2.30 34.9
1.92 24.0 3.08 17.8
2.30 14.8 4.76 13.1
3.84 8.83 6.20 12.7
4.55 8.68 7.35 13.1
6.52 8.53 8.10 13.7
7.05 8.66 8.76 17.8
8.07 9.60

8.53 10.5

8.90 12.2

(® Calculated by compiler; b pH altered using erther HCI or NaOH).

REFERENCES

(1) Brunner, R.; Margreiter, H. Montash. 1955, 86, 958.

(2) Brunner, R.; Margreiter, H. Montash. 1955, 86, 767
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Procaine penicillin G monohydrate

COMPONENTS : ORIGINAL MEASUREMENTS:

1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Brunner, R.; Margreiter, H. Montash 1955,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- 86, 958-85. =
acetyl)amino] compd with 2-(diethylamino) '
ethyl-4-aminobenzoate(l:1), monohydrate
(procaine penicillin  G); CeHgNo0,S:

C13H20N202'H20; [6130-64-9]

(2) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

Temperature A. Regosz

EXPERIMENTAL VALUES:
Solubility
a

t/°C g dm™> 10% mol dm™>
24 4.95 8.41
37 7.56 12.84
2Calculated by compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

To an accurately welghed sample of the
antibtotic 1n a 50 cm’® flask, 20 cm? of
water were added, and the suspension was
shalken for about | hour at 24°C or 37°C.
The suspension was then filtered and the
residue quantitatively transferred into a
tared glass crucible and dried in vacuum
to constant weight. The pH values of the
clear filtrates measured were 5.58 and
5.35 at 24°C and 37°C, respectively.

SOURCE AND PURITY OF MATERIALS:

Source and purity of procame pentcillin
G monohydrate were not specified. The
water content of the sample was determined
by Karl-Fischer titration.

The purity of water

was not specified.

ESTIMATED LRROR:

Nothing specified

RELFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- Brunner, R.; Margreiter, H. Montash 1955,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- 86, 958-85.
acetyl)amino] compd with 2-(diethylamino)
ethyl-4-aminobenzoate(l:1), monohydrate
(procaine penwcitlin = G); C16H18N2045'
C13H20N202.H20; {6130-64-9]
(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Water; H,0; [7732-18-51
pH at 24 and 37°C A. Regosz.
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g. dm™> 10? mo! dm™> pH g. dm™3 103 mol dm™>
4.55 5.11 8.68 4.76 7.74 13.1
3.84 5.20 8.83 3.08 10.5 17.8
2.30 8.76 14.8 2.30 20.6 34.9
1.92 14.1 24,0
1.60 21.1 35.9

2 Calculated by compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

To an accurately weighed sample of the
antitbiotic i a 50 cm?® flask, 20 cm® HCI
solution of the required pH were added,
and the suspension shaken for about | hour
at 24°C or 37°C. The suspension was then
filtered and the pH of the clear filtrates
accurately measured. The residue was quantita-
tively transferred into a tared glass crucible
and dried 1n vacuum to constant weight.
The solubilities found were compared with
calculated values obtained in ().

SOURCE AND PURLITY OF MATLRIALS;:

Source and purity of procamne penicilin G
monohydrate were not specified. The water
content of the sample was determined by
Karl-Fischer titration.

The purities of the hydrochloric acid and
water were not specified.

ESTIMATED LRROR:

Nothing specified

REFERENCES :

(1) Brunner, R. Montash 1955, 86, 767
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Procaine penicillin G monohydrate

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-{(phenyi-
acetyl)amino] compd with 2-(dtethylamino)
ethyl-4-aminobenzoate(l:1), monohydrate
(procaine penicillin  G); C, H,(N,O,S.

16 '18 274
C13H20N202.H20; [6130-64-9]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-85.

H. Montash 1955,

solution of the required pH was added and
the suspencion was shaken for about 1 hour
at 24°C or 37°C. The suspension was then
filtered and the pH of the clear filtrates
accurately measured. The residue was quantita-
tively transferred into a tared glass crucible
and dried 1n vacuum to constant weight.
The solubilities found were compared with
calculated values obtained in (1).

(2) Sodium hydroxide; HNaO; [1310-73-2]
(3) Water; HZO; [7732-18-5]
VARIABLES: PREPARED BY:
pH at 24 and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g dm™> 10% mot dm™> pH g. dm™> 10% mot dm™>
6.52 5.02 8.53 6.20 7.50 12.7
7.05 5.10 8.66 7.35 7.72 13.1
8.07 5.65 9.60 8.10 8.08 13.7
8.53 6.20 10.5 8.76 10.5 17.8
8.90 7.21 12.2
3 Calculated by compiler
AUXTLIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
To an accurately weighed sample of the Source and purity of procaine penicillin
antibiotic 1n a 50 cm?® flask 20 cm® NaOH G monchydrate were not specified. The

water content of the sample was determined
by Karl-Fischer titration.

The purities of sodiumhydroxide and water
were not specified.

ESTIMATED ERROR:
Nothing specified

REFERENCES :

(1) Brunner, R. Montash 1955, 86, 767
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Procaine penicillin G: aqueous solvents
COMPONENTS: EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Eric Tomlinson. Department of Pharmacy,
xylic acid,3,3-dimethyl7-oxo-6-[(phenyl- University of Amsterdam, The Netherlands.

acetyl)aminol, complexed with 2-(diethyl-
amino)-ethyl-4-aminobenzoate (1:1) (pro-
camne penicillin G); C, . H, N,O,S.C, .H, -
NyOos [56-35-3] 16718729%4>C13M20

(2) Aqueous solvents

A. Regosz, Faculty of Pharmacy, Medical
Academy, Gdansk, Poland.

December 1983

CRITICAL EVALUATION:

The solubility of procaine penicillin G in aqueous solutions has been reported in four studies
(1-8). In 1953 Buckwalter et al (1) reported that procaine penicilin G exhibited enhanced
stability in aqueous suspenstons containing additives such as procaine hydrochloride [59-46-1]
and sodium citrate. This increase in stability was attributed to a suppression of the solubility
of prqcaine pergcillin G. For example, the solubility 31n water at 298 K was reported as 9.02
x 107" mol dm™, with this decreasing to 2.61 x 10° mol dm™ in the presence of procaine
hydrochloride. For the purpose of this evaluation the values reported by Buckwalter et al
are rejected since no information is given on the purity of the penicillin nor on the method
of determination used.

Swintosky et al (2) have attempted to elucidate the above described behavior. To do so they
determined the effects of various additives such as procaine hydrochloride, dextrose [50-99-7],
sorbitol [50-70-4), sucrose [57-50-1], and various organic salts, on reducing the solubility
of procaine penicillin G In water. The method used to determine the solubility is estimated
to have a precision of - 5% (evaluator). The following compilation sheets describe all the
systems and values found. It 1s not proposed to reproduce these in this evaluation, though
1t is considered that all the values given may be regarded as tentative.

It 1s of interest to describe some of the findings of Swintosky et al. For example, the addition
of 2 % procaine hydrochloride to water re%uced the solubility of progame pencillm G at
298 K to about one fourth (from 1.03 x 10"2 mol dm =3 to 2.80 x 1073 mol dm™>), though
little further reduction could be seen with higher concentrations of procaine HCI. The authors
suggested that the solubility data for procaine penicillin G in the presence of procaine HCI
in aqueous phosphate buffer solutions had the following equilibrium

procaine penicillin G procamne penicillin G procaine and pencillin
~ *— specles dissoclated
SOLID DISSOLVED DISSOLVED

Most of the additives studied suppressed the solubility of procaine penicillin G. Its aqueous
solubtlity was lowered from a reported_1.03 x 102 mol dm=3 (phosphate buffer, pH 5.85, at
298%2 K), to a minimum of 6.3} x 10-5 mol dm=3 1n an aqueous suspension containing 10%
w/v sodium citrate, 0.2% w/v citric acid, 2% w/v procaine HCl, 40% w/v sorbital and 25%
w/v sodium gluconate, The authors suggested that this suspension (or a modification of it
with a similarly effective suppression of solubility) might be used to prepare an oral dosage
form of procaine penicillin G having a prolonged shelf life.

In a further paper, Swintosky et al prepared an aqueous suspension (pH 6.1) containing 2%
w/v procaine HCl, 10% w/v sodium citrate, 0.20% w/v ctric acid, 40% w/v sorbitol and
40% w/v_sucrose. The*y report that the solubilities of procaine penicillin G In this suspension
at 298.2%0.1 K, 310.270.1 K, 318.2¥0.1 K and 327.270.1 K were 1.68 x 10% mol dm=3, 2.36
x 10~% mol dm=3, 3.99 x 1% mol dm=3 and 9.72 x 10°% mol dm3, respectively (3)

Weiss et al (4) have determined the solubility of procaine penicilin G in water at 310%4
K to be 1.2 x 1074 mol dm~2. This 1s in good agreement with the values given by Swintosky
et al (see above) and is to be regarded as a tentative value.

(All values in this evaluation have been converted to SI units by the evaluators).

REFERENCES

(1) Buckwalter, F.H.; Noel, R.H.; Walsh, E.A. Antibiotics and Chemotherapy 1955, 3, 292.
(2) Swintosky, J.V.; Rosen, E.; Robinson, M.J.; Chamberlain, R.E.; Guarini, J.R. J. Am. Pharm.
Assoc. 1956, 45, 34.

(3) Swintosky, J.V.; Rosen, E.; Robinson, M.J.; Chamberlatn, R.E.; Guarini, J.R. J. Am. Pharm.
Assoc. 1956, 45, 37-40.

(%) weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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One temperature 25°C

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclof3,2,0]heptane-2-carbo- Buckwalter, F.H.; Noel, R.H.; Walsh, E.A.
xylic acid, 3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1953, 3,
acetylamino] compd with 2-(diethylamino) 292-8. —
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H N,0,S5.C, .H, N,O;

P s5a] 16M1872%>" 137207222
(2) Water; HZO; [7732-18-5]
VARIABLES: PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

5200 units cm'B, or 5.15 mg em™>,

The solubility of procaine penicillin G 1n water at 25°C was reported as:
(9.02 x 107

3 mol dm™ solution - compuler)®.

a According to U.S.P. one mg of procaine penicillin G represents 1009 penicillin units.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :
Nothing specified

SOURCE AND PURITY OF MATERIALS:

Procaine penicilin G was a product of Bristol
Laboratories Inc., 1ts purity was not specified.

Distilled water was used.

ESTIMATED ERROR:
Nothing specified

REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0)heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2-(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
5’?_‘;;‘_‘;’]‘ G CjeH gNy0,S-C3H N0y

(2) Benzoic acid,4-amino-2-(diethyl-amino)
ethyl ester,monohydrochloride (procaine
hydrochloride); CIBHZONZOZ'HCI; [59-46-1]

(3) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Buckwalter, F.H.; Noel, R.H.; Walsh, E.A.
Antibiotics and Chemotherapy, 1953, 3,
292-8.

VARIABLES:

One temperature 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

at 25°C was reported as:

2 Probably w/v, (compiler)

The solubility of procaine penicillin G 1n aqueous solution containing 2%2 procaine hydrochloride

1500 units cm‘3, or 1.49 mg em™.

b According to U.S.P. one mg of procaine penicillin G represents 1009 penicillin units.

3

(2.61 x 107> mol dm™ - compller)b.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Nothing specified

SOURCE AND PURITY OF MATERIALS:

Procaine penicilin G was a product of Bristol
Laboratories Inc., its purity was not specified.
The source and purity of procaine hydro-
chloride was not given.

Distilled water was used.

ESTIMATED ERROR:

Nothing specified

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.
acetyllamino] compd with 2(diethylamino) Pharm. Assoc. 1956, 45, 34-40.

ethyl-4-aminobenzoate(l:1) (procaine
pericilin G); C, H, ,N,O S'CIBHZONZOZ;

[54-35-3] 16 '18 274
(2) Phosphoric acid, monosodium salt; HzNanP;
[7558-80-71
(3) Phosphoric acid, disodium salt; HNaZOQP;
[7558-79-4]
(4) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
Cne temperature: 25°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G 1n aqueous phosphate buffer pH 5.85 at 25+ 2°C was reported

as:

5.9 mg em 2. (10.3 x 1072 mol dm™2 solution - compiler).
AUXTLIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

An excess of antibiotic powder was added Procaine penicillin G was of U.S5.P. grade;
to an aqueous phosphate buffer solution 1ts source was not described.

(0.45 g NaH POQ.H O and sufficient NazHPOl‘.
7H,O to give a p%—l of 5.85 at room “temp- The sources of NaH POa.H O and NazHPO .
erature, 25+ 2°C). The suspension was agitated 7H20 were not specﬁned. Wzater was dxstllleg.
for 16 hours at room temperature, then

filtered through a medium porosity sintered
glass filter, and the filtrate dried in vacuum
to constant weight at 60°C. The solid in
each 1 cm? aliquot of filtrate were determined

gravimetrically.

ESTIMATED ERROR:

Solubtlity precision: none specified
Temperature precision: +2°C (authors).

REFERENCES.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo-6-[(pheny!- Chamberlain, R.E.; Guarini, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino) Pharm. Assoc. 1956, 45, 34-40,
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C,,H,(N,0,S5.C, .H, N,O,;
P 55-3] 167180292+ %13720MN2%2
(2) Benzoic acid,4-amino-2-(diethyl-amino)
ethyl ester, monohydrochloride (procaine
hydrochloride); C H,N,0 HCl; [59-46-1]
(3) Phosphoric acid,monosodidm “salt; NaHZPOq;

[7558-80-7]
(4) Phosphoric acid,disodium salt; NazHPOu;
[7558-79-4]
(5) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
Concentration of procaine hydrochloride A. Regosz

EXPERIMENTAL VALUES:

Solubility
a
Procaine . HC| added to mg cm—3 103 mol dm_3 solution
buffer solution pH 5.85
% w/lv

0.50 3.4 5.9

1.00 2.1 3.7

2.00 1.6 2.8

3.00 1.5 2.6
3Calculated by compiler

AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCL AND PURITY OF MATERIALS:

An excess of antibiotic powder was added | Procaine peniclin G was of U.5.P. grade;
to an aqueous phosphate buffer solution 1ts source was not described.

(0.45 g NaH,PO,.H,0 and sufficient Na,HPO, .
7H,O to give a pigl of 5.85 at room gempe- The sources of NaH POu.H O and NaZHPOé.

rature, 25 + 2°C) containing either 0.50, 7H20 were not spec%led. Wzater was distille
1.00, 2.00 or 3.00 % w/v procaine HCL
The suspension was agitated for 16 hours
at room temperature, then filtered through
a medwum porosity sintered glass filter,
and the filtrate dried in vacuum to constant
weight at 60°C. The solid in each 1| cm’

aliquot of filtrate were determined gravi-
metrically. ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:x2°C (authors).

REFERENCES.

A-C%
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Procaine penicillin G: agueous solvents

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo0-6-[(pheny!-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
entcillin G); C, . H, ,N,O,S.C, .H,,N,O.;
54-35-3] 1618 274 13772007272
(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-
(citric acid); C,H 0,3 [77-92-9]

(3) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

Robinson, M.J.;
J.R. 3. Am.

VARIABLES: PREPARED BY:
Concentration of citric acid and sodium A. Regosz
citrate
EXPERIMENTAL VALUES:
Solubility
-3 3 -39 ,
Citric acud Sodium citrate mg cm 107 mol dm solution
Added Added
% w/v % w/v
0.1 5.71 10.00
0.2 10 4.04 7.08

3Calculated by compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated in vehicles containing variable
amounts of citric acid and sodium citrate
for 16 hours at room temperature (25+ 2°C),
then were filtered using a medium porosity
glass filter. The filtrates were diluted and
the amounts of procaine penicillin G dissolved
in them, determined spectrophotometrically.

SOURCL AND PURITY OF MATERIALS:

Procaine pemicilin G was of U.S.P. grade;
1ts source was not described.

of citric acid and
specified. Water

Sources and pureties
sodium citrate were not
was distilled.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature prectsion:+2°C (authors).

REFERENCES .
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethy!-7-oxo0-6-[(phenyl-
acetyllamino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penictlin G); C,, H, N.,0O,5.C, .H,.N,O,;
[54-35-3] 16 187274 1377207272
(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
t  [68-04-2]

(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.;
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

M.J.;
Am.

Robinson,
J.R. J.

PREPARED BY:

VARIABLES:
Concentration of sodium citrate A. Regosz
EXPERIMENTAL VALUES:
Solubility
-3 3 -3°
Sodium citrate mg cm 107 mol dm solution
Added
% w/v
15 2.89 5.06
20 1.85 3.24

3Calculated by compiler

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated in vehicles containing 15% and
20% w/v of sodwum citrate for 16 hours

at room temperature (25 £ 2°C), then were
filtered using a medium porosity glass filter.
The filtrates were diluted and the content
of antiblotic assayed microbiologically (1).

SOURCE AND PURITY OF MATRRIALS.

Procaine penicilin G was of U.S.P. grade;
1ts source was not described.

Source and purity of sodium citrate were
not specified. Water was distilled.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERENCLS :

(1) "Compilation of Regulations for Tests
and Methods of Assay and Certification
of Antiblotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Admintstration, Section 141 a.l, page A-lL.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Swintosky, J1.V.; Rosen, E.; Robinson, M.J.;
xyhic  acid,3,3-dimethyl-7-oxo-6-{(phenyl- Chamberlain, R.E.; Guarini,, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H, (N,0,5.C,,H, N, O,;
P 55-3] 16718~ 2%4>"~13720" 272

(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,

i [68-04-2]
(3) D-Glucitol (D-Sorbitol); CGHMOG; [50-70-4]
(4) Water; HZO; [7732-18-5]

trisodium salt (sodium citrate); C6H5Na307;

Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLLS:
Concentration of sodium citrate A. Regosz
EXPERIMENTAL VALUES:
Solubility
Sodum citrate in Sorbo® mg em™ 10% mot dm™> solution®
Added
% w/v
1.85 3.24
10 1.10 1.93

D-sorbitol in water (authors).

bCalculated by comptler

3Sorbo s a product of Atlas Powder Co. Wilmington 99, Del, containing 70%

AUXITLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions
agitated 1n

of procaine penicilin G were

vehicles containing variable
amounts of sodium citrate in Sorbo for
16 hours at room temperature (25+2°C),
then were filtered using a medium porosity
glass filter. The filtrates were diluted and
the content of antibiotic determined spectro-
photometrically.

SOURCE AND PURITY OF MATERIALS:

Procawne penicilin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of sodium citrate and
sorbitol were not spectfied. Water was dist-
lled.

ESTIMATED RRROR:

Solubility preciston: none specified
Temperature precision:+2°C (authors).

REFERENCES :
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COMPONENTS ;

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(pheny!-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
pentcillin G); C, H,N,O, S.C .H,.N,O.;
[54-35.3] 16718 274 1377207272

(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68%-04-2]

(3) a-D-Glucopyranoside, B-D-fructofuranosyl

(Sucrose); C12H2201 T {57-50-1]

(4) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

M.J.;
Am.

Robinson,
JR.

Swintosky, J.V.; Rosen, E.;
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

VARIABLES: PREPARED BY:
Concentration of sodium citrate A. Regosz
EXPERIMENTAL VALUES:
Solubility
Sodium citrate 1n Sorbo® mg cm_3 lO3 mol dm_3 solunonb
Added
% w/v
5 4.55 7.97
10 3.12 5.47
15 2.66 4.66

D-sorbitol in water (authors).

b Calculated by compiler

85orbo 15 a product of Atlas Powder Co. Wilmington 99, Del, containing 70%

AUXTLTARY INFORMATION

METHOD APPARATUS /PROCEDURE:

Suspensions of procaine peniciliin G were
agitated 1n vehicles containing variable
amounts of sodium citrate in syrup for
16 hours at room temperature (2°12°C),
then were filtered using a medium porosity
glass filter. The filtrates were diluted and
the content of antibiotic determined spectro-
photometrtcally.

SOURCE AND PURITY OF MATERIALS:
Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Source and purity of sodium citrate were
not specified. The sucrose used was probably
of U.S.P. grade. Water was distiled.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature precision:x2°C (authors).

REFERENCES .
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H, N,O,S.C, ,H, N, O,;
[54-35-3] 16 18 274 1372007272

(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(2) D-Glucitol (D-Sorbitol); C6H1406; [50-70-4]

(4) a-D-Glucopyranoside, B-D-fructofuranosyl

(Sucrose); Cy,H550 5 {57-50-1]

(5) Water; H20; {7732-18-5]

Pharm. Assoc. 1956, 45, 34-40.

VARIABLES:

One temperature: 25°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

1.79 mg cm-j.

water (authors).

(authors).

mol dm_3

Solubility of procaine penicilin G in aqueous solution at 25 +2°C containing 10% w/v of sodium
citrate i1n equal parts of Sorbo® and Syrupb was reported as:

-3
(3.14 x 10

solution - compiler).

2Sorbo 15 a product of Atlas Powder Co. Wilmington 99, Del, contaiming 70% D-sorbitol in

bSyrup refers to the official U.S.P. product containing 85% w/v sucrose in distilled water -

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated 1n vehicles containing 10% w/v
of sodium citrate in equal parts of Sorbo

and Syrup for 16 hours at room temperature
(25+£2°C), then were filtered using a medwum
pcrosity glass filter. The filtrates were
diluted and the content of antibiotic deter-
mined spectrophotometrically.

SOURCE AND PURITY OF MATERIALS:

Procaine peniaillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of sodium citrate and
sorbitol were not specified. Water was distilled.

ESTIMATED LERROR:

Solubility precision: none specified
Temperature precision:2°C (authors).

REFERENCES .
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
(1) #-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicitlin G); C, H,N,0,S.C H, N,O.;
[54-35-3] 16718 7274 13772007272

(2) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(3) D-Glucose (dextrose);

C, H 06; [50-99-7]
(4) Water; HZO; {7732-18-5]

612

Pharm. Assoc. 1956, 45, 34-40.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

7.06 mg cm™>.

Solubility of procaine penicillin G in aqueous solution at 25* 2°C containing 5% w/v of sodium
citrate 1n 100% w/v of dextrose solution was reported as:
(12.37 x 10™2 mol dm™ - compiler)

AUXILIARY

INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicilin G were
agitated 1n vehicles containing 5% w/v
of sodium citrate in 100% w/v of dextrose
solution for 16 hours at room temperature
(25 £2°C), then were filtered using a medium
porosity glass filter. The filtrates were
diluted and the content of antibiotic determ-
ined spectrophotometrically.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of sodium citrate and
dextrose were not specified. Water was
distilled.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERENCES:
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Procaine penicillin G: agueous solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclol[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H,,N,0O,S.C, H, N, O;
[54-35-3] 16 '18 274 1372007272

(2) Butanedioic acid,2,3-dihydroxy- (L-(+)-
tartaric acid); CQH 06; [87-69-4]

(3) Butanedioic ac1d,2€’3—d1hydroxy—, disodium
salt (L-(+)-sodium tartrate); CQHaNazos;
[868-18-8]

(4) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

Swintosky, J.V.; Rosen,
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

E.; Robinson,
J.R. 1.

M.J.;
Am.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

2.36 mg em™.

Solubility of procaine penicilin G 1n aqueous solution at 25+ 2°C containing 20% w/v of sodium
tartrate with tartaric acid to pH 6.15 was reported as:

(.13 x 10" mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Suspensions of procatne penicillin G were
agitated 1n  vehicles containing 20% w/v
of sodium tartrate with tartaric acid to
pH 6.15 for 16 hours at room temperature
(25 £2°C), then were filtered using a medium
porosity glass filter. The filtrates were
diluted and the content of antibiotic determ-
ined spectrophotometrically.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Tartrates Water
distilled.

were dextrorotatory. was

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

PB 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.
acetyllamino]l compd with 2(diethylamino} Pharm. Assoc. 1956, #5, 34-40.

ethyl-4-aminobenzoate(l:l) (procaine
enicillin G); C,, H,N,0,S5.C, ,H,.N,O.;
54-35-3] 16 18274 13772007272
(2) Butanedioic acid,2,3-dihydroxy- ( tartaric

acid); C4H606; [133-37-9]

(3) Butanedioic acid,2,3-dihydroxy-,disodium
salt (L-(+)-sodium tartrate); CuHuNaZOd
[868-18-8]

(4) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 25°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicilin G in aqueous solution at 25.#2°C containing 15% w/v of sodium
tartrate with dl-tartaric acid to pH 6.1 was reported as:
3, (5.52 x 1072 mol dm™> solution - compiler).

3,15 mg cm .
AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Suspensions of procaine penicillin G were | Procame penicilin G was of U.S.P. grade;
agitated 1n vehicles containing 20% w/v 1ts source was not described.
of sodwm tartrate with dl-tartaric acid
to pH 6.1 for 16 hours at room temperature di-Tartaric acid was used. Sodium tartrate
(25 iz"c), then were filtered using a medium was dextrorotatory. Water was distilled.

porosity glass filter. The filtrates were
diluted and the content of antibiotic determ-
ined spectrophotometrically.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precisiont2°C (authors).

REFERENCES :
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Procaine penicillin G: aqueous solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyl-
acetyl)lamino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:I}) (procaine
penicitlin G); C, . H,,N,0,5.C, . H.,.N,O,;
P 5531 16718N24> % 1372022

(2) D-Gluconic acid, monosodium salt (sodium
gluconate); C6H“Na07; [527-07-1]

(3) D-Gluconic acid, & -lactone
A lactone); C¢H 04 [90-80-2]

(4) Water; HZO; [7732-18-5]

(glucono

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.;
Chamberlamn, R.E.; Guarint,
Pharm. Assoc. 1956, 45, 34-40.

Robinson,
J.R. T

M.J
Am.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3.88 mg em™>,

mol dm'3

Sotubility of procatne penicillin G in aqueous solution at 25 2°C contaiming 25% w/v of sodium

gluconate with glucono Alactone to pH 6.1 was reported as:
-3
(6.80 x 10

solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated 1n vehicles contaiming 25% w/v
of sodium gluconate with glucono A lactone
to pH 6.1 for 16 hours at room temperature
(25 +2°C), then were filtered using a medium
porosity glass filter. The filtrates were
diluted and the content of antibiotic determ-
ined spectrophotometrically.

SOURCL AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

sodium gluconate
specified.

Sources and purities of
and glucono A lactone were not
Water was distilled.

LSTIMATED ERROR:
Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERENCLS :
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C?MfONENTS:
1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penucillin G); C, . H,N,0,S8.C, -H, N,O,;
[54-35-3] 16718 7°2747°713°7°200°272

(2) 1,2,3-Propanetricarboxylic  acid,2-hydroxy-
(citric acid); C6H807; [77-92-9]

(3) 1,2,3-Propanetricarboxylic acid,2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(4) Butanedioic acid,2,3-dihydroxy-,disodium
salt (L-(+)-sodium tartrate); CuHuNazoe;
[868-18-8]

(5) D-Glucitol (D-Sorbitol); CGHMOS; [50-70-4]

(6) o-D-Glucopyranoside, B-D-fructofuranosyl

(Sucrose); C | 2H2201 1 [57-50-1]

(7) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.;
Chamberlamn, R.E.; Guarni,
Pharm. Assoc. 1956, 45, 34-40.

Robinson,
J.R. 3

M.J.
Am.

VARIABLES:
One temperature: 25°C

PREPARED BY
A. Regosz

EXPERIMENTAL VALUES:

acid was reported as:
3

1.38 gm cm™”. (2.42 x 107

Solubility of procaine penicillin G 1n aqueous solution at 25t 2°C containing 10% w/v of sodium

citrate, 5% w/v sodwum tartrate, 40% w/v sorbitol, 40% w/v sucrose and 0.25% w/v citric

3 mol dm™2

solution - compuler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

of procame penicilin G were
agitated 1n vehicles containing 10% w/v
sodium citrate, 5% w/v sodium tartrate
4% w/v sorbitol, 40% w/v sucrose and 0.25%
w/v citric acid for 16 hours at room tempera-
ture (25+2°C), then were filtered using
a medwum porosity glass filter. The filtrates
were diluted and the content of antibiotic
determined spectrophotometrically.

Suspensions

SOURCEL AND PURITY OF MATERIALS:

Procaine penicilhin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of citric acid, sodium
citrate, sorbitol and sucrose were not speci-
fied. Sodium tartrate used was dextrorotatory.
Water was distilled.

ESTIMATED LRROR:

Solubility preciston: none specified
Temperature preciston:+2°C (authors).

RELFERFNCES.




190 Procaine penicillin G: aqueous solvents
COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)

ethyl-4-aminobenzoate(l:1) (procaine
penicitlin G); C, H, ,N,O,S5.C, ,H, N, O.;
Foh55-3] 1618274137207 272
(2) Butanedioic acid,2,3-dihydroxy- (L-(+)-
tartaric acid); C4H606; [87-69-4]
(3) Butanedioic acid,2,3-dithydroxy-, disodium

salt (L-(+)-sodium tartrate); H,Na,O, ;
(268-18-8) QHaNa2%
(%) D-Gluconic acid, monosodium salt (sodium

gluconate); CgH | [NaO; [527-07-1]

(5) D-Glucitol (D-Sorbitol); C6H11+06; [50-70-4]

(6) a-D-Glucopyranoside, B-D-fructofuranosyl
(Sucrose); CiH200 5 [57-50-1]

(7) Water; HZO; {7732-18-5]

Pharm. Assoc. 1956, 45, 34-40.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

acid was reported as:

1.2 mg em™. (249 x 107

3 mo! dm™>

Solubility of procaine penicillin G in aqueous solution at 25* 2°C contamning 10% w/v sodium
tartrate, 15% w/v sodium gluconate, 40% w/v sorbitol, 40% w/v sucrose and 0.25% w/v tartaric

solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procawne penicillin G were
agitated wn vehicles containing 10% w/v
Sodium tartrate, 15% w/v sodium gluconate,

40% w/v sorbitol, #0% w/v sucrose and
0.25% w/v tartaric acid for 16 hours at
room temperature (25+2°C), then were

filtered using a medium porosity glass filter.
The filtrates were diluted and the content
of antibiotic determined spectrophotometric-
ally.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources
sorbitol
Tartrates
distilled.

and purities of sodium gluconate,
and sucrose were not specified.
were dextrorotatory. Water was

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERFNCLS |
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COMPONENTS : . ORIGINAL MEASUREMENTS:
Ply)l 4-}%h1a—1—azablcyclo[B,Z,O]heptane—2—carbo- Swintosky, J.V.; Rosen, E. Robinson, M.J.;
- -7 ~ 6] - ’ e Vey b *y 1 otey
xylic ~acid,3,3~dimethyl-7-0xo-6-[(pheny! Chamberlamn, R.E.; Guarini,, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H, N,0,5.C, . H, N.,O.;
[54-35-3] 16 '18 274 13772007272
(2) Benzoic acid, 4-amino-2-(diethyl-amino)
ethyl ester, monohydrochloride (procaine

hydrochloride); C 1 3NZONZOZ.HCI; [59-46-1]

(3) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
{68-04-2]

(4) Water; HZO; [7732-18-5]

Pharm. Assoc. 1956, 45, 34-40.

VARIABLES:
One temperature: 25°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.94 mg em™>,

Solubility of procane penicillin G 1n aqueous solution at 25* 2°C containing 5% w/v sodium
citrate and 2% w/v procatne hydrochloride was reported as:
(1.65 x 107

3

mol dm™> - comptler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspenstons of procaine penicillin G were
agitated in vehicles containing 5% w/v
sodium citrate and 2% w/v procamne HCI
for 16 hours at room temperature (25t 2°C),
then were filtered using a medium porosity
glass filter. The filtrate was diluted and
the content of antibiotic assayed micro-
biologically (1).

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources and puritles
sodium citrate were not
was distilled.

of procamne.HC! and
specified. Water

ESTIMATED LRROR:
Solubihity precision: none specified
Temperature precision:+2°C (authors).

REFERENCES .

(1) "Compilation of Regulations for Tests
and Methods of Assay and Certification
of Antiblotics and Antibiotic-Contatning

Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page
A-1.
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Procaine penicillin G: aqueous solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-{(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C,  H, ,N,0,S.C, .H, N,O,;
Finss53] 16118N29%>-C13M20N2%2

(2) Benzoic acid,4-amino-2-(diethyl amino)
ethyl ester, monohydrochloride (procaine
hydrochloride); CUHZONZOZHCI; [59-46-1]

(3) 1,2,3-Propanetricarboxylic acid,2-hydroxy-
trisodium salt {sodium citrate); C6H5N3307;
[68-04-2]

(#) o-D-Glucopyranoside, B-D-fructofuranosy!
(Sucrose); C12H22011; [57-50-1]

(5) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.;
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-~40.

Robinson,
J.R. L

M.J
Am.

PREPARED BY:

VARIABLES:
Concentration of sodium citrate A, Regosz
EXPERIMENTAL VALUES:
Solubility
Sodium citrate mg em™> 10* mot dm™> solution®
Added
% wiv
10 0.16 2.80
15 0.25 4,38

3 Calculated by compiler

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procatne penicillin G were
agitated in  vehicles containing 2% w/v
procaine.HC! in syrup and variable amounts
of sodium citrate for 16 hours at room temp-
erature (25*2°C), then were filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotic
assayed microbiologically (1).

SOURCE AND PURITY OF MATERIALS:

Procamne penicillin G was of U.S.P. grade;
its source was not described.

Sources and purities of procaine.HCl, and
sodium citrate were not specified. Sucrose
was probably of U.S.P. grade. Water was
distilled.

Syrup refers to the official U.S.P. product
containing 85% w/v of sucrose 1in distilled
water (authors).

ESTIMATED LRROR:

Solubility precision: none specified
Temperature preciston:+2°C (authors).

RLFERENCLS :

(1) "Compilation of Regulations for Tests
and Methods of Assay and Certification
of Antibiotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page A-I.




Procaine penicillin G: agueous solvents

COMPONENTS:

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyi-
acetyllamino] compd with 2(diethylamino}
ethyl-4-aminobenzoate(l:1) (procaine
penicllin G); C, H N,O,5.C. H, N,O;
[54-35-3] 1618 274 13772007272

(2) 1,2,3-Propanetricarboxylic  acid,2-hydroxy-
(citric acid); C6H807; [77-92-9]

(3) 1,2,3-Propanetricarboxylic acid,2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
{68-04-2]

(4) D-Glucitol (D-Sorbitol);

(5) o-D-Glucopyranoside, g-D-fructofuranosyl
(Sucrose); C|,H,,0 3 [57-50-1]

(6) Water; H,0; [7732-18-5]

CgH,,O; [50-70-4]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.;
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

Robinson,
J.R. J.

M.Js;
Am.

VARIABLES:
One temperature: 25°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

1.2 mg em™.

Solubility of procaine penicillin G 1n aqueous solution at 25+ 2°C containing 10% w/v sodium
citrate, 0.2% w/v citric acid, 40% w/v sorbitol and 40% w/v sucrose was reported as:
(2.10 x 107

3

mol dm™> - compiler).

AUXTLIARY

INFORMATION

METHOD APPARATUS/PROCEDURE:

of procaine penicillin G were
agitated 1n vehicles containing 10% w/v
sodium citrate, 0.2% citric acid, 40% w/v
sorbitol and 40% w/v sucrose for 16 hours
at room temperature (25:2°C), then were
filtered using a medium porosity glass {filter.
The filtrates were diluted and the content
of antibiotic determined spectrophotometic-
ally.

Suspensions

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of citric acid, sodium
citrate, sorbitol and sucrose were not speci-
fied. Water was distilled.
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ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).

REFERENCES.
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Procaine penicillin G: aqueous solvents

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, . H,N,0,S.C, H, N, O;
[54-35-3] 16718 274 1377207272

(2) Benzoic acid,4-amino-2-(diethyl-amino)
ethyl ester,monohydrocholoride (procaine
hydrochloride); Cl H20N202.HC1; [59-46-1]

(3) l,2,3—Propanetr1car3t)oxy11c acid,2-hydroxy-
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(4) D-Glucitol (D-Sorbitol); CGHMOG; [50-70-4]

(5) o-D-Glucopyranoside, B-D-fructofuranosyl
(Sucrose); C|H,50 5 [57-50-1]

(6) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen, E.

Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, &5, 34-40.

Robinson,
J.R. J.

M.J
Am.

VARIABLES:
One temperature: 25°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.09 mg em™,

authors.

In water - authors.

Solubility of procaine peniciillin G in aqueous solution at 25: 2°C containing 10% w/v sodium
citrate and 2% w/v procaine hydrochloride 1n equal parts of syrupa and Sorbob was reported as:
(1.58 x 107* mol dm™ - compiler).

aSyrup refers to the official U.S.P. product containing 85% w/v sucrose in distilled water -

PSorbo 1s a product of Atlas Powder Co. Wilmington 99, Del, containing 70% w/v D-sorbitol

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCLDURE:

Suspensions of procaine penicillin G were
agitated 1n  vehicles containing 10% w/v
of sodium citrate and 2% w/v of procaine.HCl
i equal parts of syrup and Sorbo for 16
hours at room temperature (2512°C), then
were filtered using a medium porosity glass
filter. The filtrate was diluted and the
content of antibiotic assayed microbiologically

.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of procaine.HCl, sodium

citrate  and sorbitol were not specified.
Sucrose was probably of U.S.P. grade.
Water was distilled.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:2°C (authors).
REFERENCES ;

(1) "Compilation of Regulations for Tests

and Methods of Assay and Certification
of Antibiotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page A-I.
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COMPONENTS : R ORIGINAL MEASUREMENTS:
?1}3 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Swintosky, J.V.; Rosen, E.; Robinson, M.J.;
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenyl- Chamberlamn, R.E.; Guarini, J.R. 3. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:l) (procaine
peniciiin G); C, . H,N,0,S8.C, .H, N, O,;
Pors5-3] 16718727 4>"~13720M2%2
(2) Benzoic acid, #-amino-2-(diethyl-amino)
ethylester,monohydrochloride (procaine
hydrochloride); C13H20N202.HC1; [59-46-1]

(3) 1,2,3-Propanetricarboxylic acid,2-hydroxy-
(citric acid); C6H807; [77-92-9]

(4) 1,2,3-Propanetricarboxylic acid,2-hydroxy-,
trisodium salt (sodium citrate); C6H5N3307;
[68-04~2]

(5) D-Glucitol (D-Sorbitol); C¢H ;O [50-70-4]

(6) o-D-Glucopyranoside, B-D-fructofuranosyl
(Sucrose); C12H22011; [57-50-1]

(7) Water; HZO; [7732-18-5]

Pharm. Assoc. 1956, 45, 34-40.

PREPARED BY:

VARIABLES:
Concentration of procaine hydrochloride A. Regosz
EXPERIMENTAL VALUES:
Solubility
. . -3 4 -3 a
Procaine hydrochloride mg cm 10" mol dm ~ solution
Added
% wlv
0.5 0.23 4.03
1.0 0.13 2.28
1.5 0.11 1.93
2.0 0.10 1.70

8 Calculated by compller

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated 1n vehicles containing 10% w/v
Sodium citrate, 0.2% w/v citric acid, 40% w/v
sorbitol, 40% w/v sucrose and varlable amounts
of procaine.HCl for 16 hours at room temp-
erature (25:2°C), then were filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotic
assayed microbiologically (1).

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was of U.S.P. grade;
its source was not described.

Sources and purities of procaine.HCl, citric

acid, sodium citrate, sorbitol and sucrose
were not specified. Water was distilled.
ESTIMATED ERROR:

Solubility precision: none specified
Temperature preciston:+2°C (authors).
REFERENCES: ]

(1) "Comptlation of Regulations for Tests

and Methods of Assay and Certification
of Antibiotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page A-l.
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Procaine penicillin G: aqueous solvents

!

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xyltc acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C; H,N,0,5.C, .H, N, O,;
[54-35-3] 16 187274 137207272

(2) 1,2,3-Propanetricarboxylic  acid,2-hydroxy-
(citric acid); C6H807; [77-92-9]

(3) 1,2,3-Propanetricarboxylic acid,2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
{68-04~2]

(4) Butanedioic acid,2,3-dihydroxy-,disodium

salt (L-(+)-sodium tartrate); Cl;HaNazos;
[868-18-8]
(5) D-Glucitol (D-Sorbitol); CGHMOG; [50-70-4]

(6) a~-D-Glucopyranoside, B-D-fructofuranosyl
(Sucrose); Cy,H,,0 3 [57-50-11

(7) Water; H,05 [7732-18-5]

ORIGINAL MEASUREMENTS:
Swintosky, J.V.; Rosen,
Chamberlain, R.E.; Guarini,
Pharm. Assoc. 1956, 45, 34-40.

M.J.;
Am.

E.; Robinson,
JR. 1.

VARIABLES:
One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

was reported as:

0.9 mg em™.

(1.6 x 1073

Solubility of procaine penicillin G in aqueous solution at 25 2°C containing 10% w/v sodium
citrate, 5% w/v sodium tartrate, 0.25% w/v citric acid, 40% w/v sorbitol and 40% w/v sucrose

mol dm™> - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS /PROCEDURE:

of procaine penicillin G were
vehicles containing 10% w/v
Sedium citrate, 5% w/v sodium tartrate,
0.25% citric acid, 40% w/v sorbitol and
40% w/v sucrose for 16 hours at room temp-
erature (25%2°C), then were filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotic
determined spectrophotometrically.

Suspensions
agitated 1n

SOURCE AND PURITY OF MATERIALS:

Procaine penicaillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of citric acid, sodium
citrate, sorbitol and sucrose were not speci-
fied. Sodium tartrate was dextrorotatory.
Water was distilled.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:¥2°C (authors).

REFERENCES:




Procaine penicillin G: aqueous solvents 197
COMPONENTS : ORLGINAL MEASUREMENTS :
(1) 4-Thia-1-azabicyclo[3,2,0}heptane-2-carbo-~ Swintosky, J.V.; Rosen, E.; Robmson, M.J.;
xylic acid,3,3-dimethyl-7-oxo-6-{(phenyl- Chamberlain, R.E.; Guarmni, J.R. J. Am.

acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
Perisilin @5 €M 1gN7045:C 3R N0
(2) Benzoic acid, 4-amino-2-(diethyl-amino)
ethyl ester, monohydrochloride (procaine
hydrochloride); C | 3HgN20,-HC; [59-46-1]

(3) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-

(citric acid); C6H807; [77-92-9]

(#) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na3O7;
[68-04-2]

(5) D-Glucitol (D-Sorbitol); C¢H |, O {50-70-4]

(6) D-Gluconic acid, monoosodium salt (sodium

gluconate); C6Hl lNaO7; [527-07-1]

(7) Water; H,0; [7732-18-5]

Pharm. Assoc. 1956, 45, 34-40.

VARIABLES:

One temperature: 25°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

gluconate was reported as:

0.036 mg cm .

(6.31 x 10°

Solubility of procaine penicilin G 1n aqueous solution at 25 +2°C contamning 10% w/v sodium
citrate, 0.2% w/v citric acid, 2% w/v procaine.HCl, 40% w/v sorbitol and 25% w/v sodium

5

mol dm™> - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Suspensions of procaine penicillin G were
agitated 1n vehicles contaming 10% w/v
sodium citrate, 0.2% w/v citric acid, 2% w/v
procaine HCIl, 40% w/v sorbitol and 25% w/v
sodium gluconate for 16 hours at room temp-
erature (25%2°C), then were f{filtered using
a medium porosity glass filter. The filtrates
were diluted and the content of antibiotic
assayed microbiologically (1).

SOURCE. AND PURITY OF MATRRIALS:

Procaine penicillin G was of U.S.P. grade;
1ts source was not described.

Sources and purities of procamne.HCl, citric

acid, sodium citrate, sorbitol and sodium
gluconate were not specified. Water was
distilled.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision:+2°C (authors).
REFERENCES ;

(1) "Compilation of Regulations for Tests

and Methods of Assay and Certification
of Antibiotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page A-l.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-carbo- | syintosky, 3.V.; Rosen, E.; Robinson, M.J.;
xylic  acid,3,3-dimethyl-7-oxo-6-[(phenyl- Chamberlain, R.E.; Guarini, J.R. J. Am.
acetyl)amino] compd with 2(diethylamino) Pharm. Assoc. 1956, 45,

ethyl-4-aminobenzoate(l:1) (procaine
enicillin G); C, H,,N,0,5.C, H,.N,O,;
sh35.3] 16718N294>-C13H20N 202
(2) Benzoic acid, 4-amino-2-(diethyl-amino)
ethyl ester, monohydrochloride (procaine
hydrochloride); C 3HpgN,0,-HCE; [59-u6-1]

(3) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-

(citric acid); C6H807; [77-92-9]

(4) 1,2,3-Propanetricarboxylic acid, 2-hydroxy-,
trisodium salt (sodium citrate); C6H5Na307;
[68-04-2]

(5) D-Glucitol (D-Sorbitol); C6H1406; [50-70-4]

(6) o-D-Glucopyranoside, B-D-fructofuranosyl

(Sucrose); C 12H220, 13 [57-50-1]

(7) Water; HZO; [7732-18-5]

PREPARED BY:

VARIABLES:
Temperature A. Regosz
EXPERIMENTAL VALUES:
Solubility
b a a
t/°C Units cm™> mg em™> 10* mol dm™
25 97 0.10 1.68
37 136 0.14 2.36
43 230 0.23 3.99
54 560 0.56 9.72

2 Calculated by compiler
bAccordmg to U.S.P. one mg of procamne penicillin G represents 1009 penicillin

units - (compuler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

An aqueous vehicle of pH 6.1 containing Procaine penicillin G was of U.S.P. grade;
2.0% w/v of procamme HCl, 10% w/v of 1ts source was not described.

sodium citrate, 0.20% w/v of citric acid,
40% w/v of sorbitol and 40% of sucrose Sources and purities of procaine HCI, citric
was prepared. Suspension of procaine penicillin acitd, sodwium citrate, sorbitol and sucrose
G 1in this vehicle were maintained at 37°C, were not specified. Water was distilled.
43°C and 54°C ( + 0.1) for 16 hours with
constant agitation. They were then filtered
through a medium porosity sintered glass
filter. The penicillin content of these solutions
was determined microbiologically (1).

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +0.1°C (authors).

REFERENCES .

(1) "Compilation of Regulations for Tests
and Methods of Assay and Certification
of Antibiotics and Antibiotic-Containing
Drugs", U.S. Department of Health,
Education and Welfare, Food and Drug
Administration, Section 141 a.l, page A-l.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wrnight, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(pheny!- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.
ethyl-4-aminobenzoate(l:1) (procaine
enicilin G); C,, H,,N,O,S5.C, .H,.N,O.;

54-35-3] 1618 274 13772007272

(2) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

-2

6.8 mg cm™. (1.2 x 10

mol dm'3

Solubility of procaine penicillin G 1n water at 28 +4°C was reported as:

solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the restdue
was reweighed ( = 0.1 mg). 1f the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERENCES ;
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Eric Tomlinson.
xylic acid,3,-dimethyl-7-oxo-6-[(phenyl- Department of Pharmacy,
acetyl)amino] complexed with 2-(diethyl- University of Amsterdam,

amino)ethyl-4-aminobenzoate (1:1) (procaine | The Netherlands.

eructllin G CreMigNz0%5C13taoN% | December 1983

(2) All non aqueous solvents.

CRITICAL EVALUATION:

Values for the solubility of procaine penicillin G in 23 non aqueous solvents at 30124 K have
been reported by Weiss et al (1). These workers used a pooled commercial sample of high
purity (95-100%). The amount of penicillin dissolved was estimated by either drying a solut-
ton to constant weight, or, with some solvents, by visual examination, such that no evidence
of undissolved solute indicated a solubility of greater than 20 mg em3 . All values reported
were uncorrected for solvent blank, which was generally less than 0.05 mg total. All data
according to Weiss et al have been recalculated to SI units (compiler), and are given in the
Table.

Solvent Solubility,(at 30174 K)
(mol dm )

methanol a

ethanol a -2

1sopropanol 1.1 x 10_3

1soamyl alcohol 4.6 x IO_q

cyclohexane 1.3 x 10_@

benzene 1.3 x 10 -3

toluene 1.84 x 194

ligroin 2.1 x 10

1sooctane 0 -4

carbon tetrachloride 2.10 x 10_3

ethyl acetate 5.87 x 193 @ solubility greater than

1soamy! acetate 2.1 x 10 7, 3.5 x 10-Z mol dm3)

acetone 2.62 x 10_2

methyl ethyl ketone 2.40 x 10‘3

diethylether 1.05 x 193

ethylene chloride 3.5 x 10_2

1,4-dioxane 1.7 x 10

chloroform a "

carbon disulfide 8.9 x 10

pyridine a

formamide a

ethylene glycol a

benzyl alcohol a

(All solvents are U.S.P. or A.C.S. grade)

All these values have an estimated precision of ¥ 5% (evaluator). However they are unconfirm-
ed findings, and must be designated as tentative, except for (1) where the solubility 1s reported
as being greater than 3.5 x 10-2 mol dm-3, (which are regarded as doubtful), and (i1) the
value for solubility in isooctane, (which 1s rejected since the assay procedure used is not
sufficiently sensitive for this value to have any meaning).

REFERENCE

(1) Wess, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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C?NSPONENTS: ) ORIGINAL MEASUREMENTS:
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyllamino] compd with 2(diethylamino) 374-7,

(procaine

13H20N20

ethyl-4-aminobenzoate(l:1)

enicillin G); C, H,,N,O,S.C

54-35-3) 1618727
(2) Methanol; CHQO; {67-56-1]

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubtlity of procaine penicillin G in methanol at 28+ 4°C was reported as greater than:
(Greater than 3.5 x 1072 mol dm'3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS;:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).
was of A.C.S. or

Methanol U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: * 4°C (authors).

REFERFNCES :




202

Procaine penicillin G: other solvents

COMPONENTS :

Pﬁ 4-%h1a-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo0-6-[(phenyi-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
enicilin G); C, H,,N,0,S.C, ,H,,N.,O.,;
54-35-3) ' T16 187274 1372007272

(2) Ethanol; C2H60; [64-17-5]

ORIGINAL MEASUREMENTS:

Wesss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 gm em™.

Solubility of procaine penicillin G in ethanol at 281 4°C was reported as greater than:
(Greater than 3.5 x 1072

mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 = 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility preciston: none specified

Temperature precision: * 4°C (authors).

REFERENCLS::
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0Iheptane-2-carbo- Weiss, P.J; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(pheny!- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C,,H,,N,O,S.C, ,H,.N,O,;

[54-35-3] 167187274 1372007272
(2) 2-Propanol (1sopropanol); C3HgO;
[67-63-0]
L]

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

3

6.5mg cm ~. (l.1 x 1072

mol dm™>

Solubility of procaine penicillin G in 1sopropanol at 28+ 4°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

l—
METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg) If the residue
was 0.5 mg or less, a second aliquot of
clear f{filtrate was placed 1n a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purtty (95 to 100%).
was of A.C.S.or

Isopropanol U.S.P. grade.

ESTIMATED LERROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERFNCES :
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COMPONENTS :
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H, N,0,S5.C, ,H, N,O,;
[54-35-3] 16 18 274 137720272
(2) 1-Butanol,3-methyl- (1soamyl alcohol);

CsH ;05 [123-51-3]

ORIGINALF}{EQSU%EM NTS:
ooy

Weiss, ndrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubihity of procaine penicillin G 1n 1soamyl alcohol at 28 +4°C was reported as:

2.6 mg em™>,

(4.6 x 107> mol dm™> solution - compiler).

AUXITLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm’® of solvent were added to about
200 mg of the antiblotic tn a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (20.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Isoamyl alcohol was of A.C.S. or U.S.P,
grade.

LSTIMATED FRROR:

Solubility precision: none specified
Temperature precision: *4°C  (authors).

REFERENCLES .
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-#-aminobenzoate(l:1) (procaine
pentcitlin G); C, H, ,N,O S.C | 3H,oN,O,55

ORIGINAL MEASUREMENTS:

Weiss, P.J;; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

One temperature: 28°C

[54-35-3] le18 274
(2) Cyclohexane; CeH i [110-82-7]
VARIABLES: PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.08 mg em™.

Solubility of procaine penicillin G in cyclohexane at 28+ 4°C was reported as:
(1.3 x 10™* mol dm™> solution - compiler).

S—

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
materital the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelghed ( t 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweghing
(+0.01 mg) was repeated.

SQURCE AND PURITY OF MATRRIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: * 4°C  (authors).

REFERFNCES,
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wrnght, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.
ethyl-4-aminobenzoate(l:1) (procaine
enwcillin G); C,, H, N,O,S.C,,H,.N.,O,;

54-35-3] 16 °18 274 137°200°272

(2) Benzene; C6H6; [71-43-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine pentcillin G in benzene at 28%4°C was reported as:

0.08 mg em™>,

(1.3 x 107 mol dm™> solution - compiler).

AUXILTARY INFORMATION

METHOD APPARATUS /PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared {: 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (¢ 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).
of A.C.S. or

Benzene was U.S.P. grade.

ESTIMATED FRROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL ASU NTS ¢

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo- &’6155_,_3}5-; Khdrew, M.L; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-{(phenyi- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.

ethyl-4-aminobenzoate(l:1) (procaine
enicillin G); C, H, N,O S'CIBHZONZOZ;

54-35-3] 167187274
(2) Benzene,methyl- (toluene); C,Hg;

[108-88-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in toluene at 28+ 4°C was reported as:

1.05 mg em™. (1.8 x 107> mol dm™> solution - compuiler).

AUXTLIARY INFORMATION

—_—
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS.,
Ten cm?® of solvent were added to about Procaine penicillin G was a pooled commercial

200 mg of the antibiotic in a 15 cm® glass- | product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Toluene was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue ESTIMATED LRROR:
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second ahlquot of Solubility precision: none specified

clear filtrate was placed in a tared (+0.01 Temperature precision: #4°C (authors).
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing REFERENCES
(+£0.01 mg) was repeated. B
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H,,N,0,S5.C,;H,,N,O,;
Psrs5-3] 16718N2%4>+4 13720252
(2) Petroleum ether (ligroin)

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREFPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in ligroin at 28+ 4°C was reported as:

4

0.12 mg cm™. (2.1 x 10

mol dm-3

solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Ten cm® of solvent were added to about
200 mg of the antibtotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear f{iltrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was rewelighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second ahliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATFRIALS:

Procaine penicilin G was a pooled commercial
product of high purity (95 to 100%).

Ligromn was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +4°C  (authors).

REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyllamino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penwcilin G); C, . H,N,0,5.C, H,,N,O,;
[54-35-3] 16°°18 274 1372007272

(2) Pentane,2,2,4-trimethyl- (1sooctane);
C8H18; [540-84-1)

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W,
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.0 mg em™>,

e

Solubility of procaine penicillin G 1n 1sooctane at 28+ 4°C was reported as:
(0.0 mol dm™>

solution - compiler).

-

AUXILIARY INFORMATION

METHOD APPARATUS /PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear f{filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procatne penicillin G was a pooled commercial
product of high purity (95 to 100%).

Isooctane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: * 4°C  (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicitlin G); C, H, o N,0,5.C, . H,,N,O.,;
[54-35-3] 16 18 274 1377207272

(2) Methane, tetrachloro- (carbon tetrachloride);
CClu; [56-23-5]

ORIGINAL MEASUREMENTS:

Weiss, P.J; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G 1n carbon tetrachloride at 28+ 4°C was reported as:

0.12 mg em™.

2.1 x 107 mol dm™

3 solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCLEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottie and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared ($0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: * 4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(dtethylamino) 374-7.

ethyl-4-aminobenzoate(l:1) (procaine
penicitlin G); C,, H,,N,O,S.C, ,H, N, O,;
P s5oa] 16H18N294>-C 1312020,
(2) Acetic acid,ethyl ester (ethyl acetate);

C,HgO; [141-78-6)

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in ethy! acetate at 28+ 4°C was reported as:
3.35 mg em™. (5.87 x 107> mol dm™ solution - compiler).

AUXTLIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about Procaine penicillin G was a pooled commercial

200 mg of the antibiotic in a 15 cm® glass- | product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Ethyl acetate was used of A.C.S. or U.S.P.
(28 + 4°C). If there was any visible insoluble grade.

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue LSTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility precision: none specified

was 0.5 mg or less, a second aliquot of s+4°C h
clear filtrate was placed 1n a tared (:0.01 Temperature precision: £ (authors).

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing REFERENCES :
(£0.01 mg) was repeated. e

A-Hx
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic  acid,3,3-dimethyl-7-oxo-6-[(pheny!- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 3747,

ethyl-4-aminobenzoate(l:1) (procaine
enicillin G); C, H, N,0,S.C, . H,.N,O,;
Sh35.3] 167187204 137200272
(2) 1-Butanol,3-methy!l acetate

acetate); C7Hll&02; [123-92-2]

(1soamyl

PREPARED BY:
A. Regosz

VARIABLES:
One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G 1n 1soamyl acetate at 28+ 4°C was reported as:

1.2 mg em™. (2.1 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATFRIALS:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 = 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.0l mg) was repeated.

Procaine penicillin G was a pooled commerctal
product of high purity (95 to 100%).

Isoamyl acetate was of A.C.S. or U.S.P.
grade.

LSTIMATED FRROR:

Solubility precision: none specified
Temperature precision: + 4°C  (authors).
RLFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

PB g-wua-l-azabxcyclo[B,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L; Wright, W.W.
xylic =~ actd,3,3-dimethyl-7-oxo-6-[(phenyl- | “antibiotics and Chemotherapy 1957, 7,
acetyl)aminol compd with 2(diethylamino) 174-7. a—
ethyl-4-aminobenzoate(l:1) (procaine
enicillin G); C, H ,N,0,5.C, H,,N,O.;
i3] 1618720413207 272

(2) 2-Propanone (acetone); CBHGO; [67-64-1]

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

14.95 mg em™>. (2,62 x 107

mol dm™>

Solubility of procaine penicillin G 1n acetone at 28*4°C was reported as:
2

solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCLDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed { + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (x0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).
A.C.S. or

Acetone was of U.S.P. grade.

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: +4°C  (authors)

RLFERFNCLS.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia~l-azabicyclo[3,2,0lheptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acud,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.

ethyl-4-aminobenzoate(l:1) (procatne
penicithn G); C,  H, N,O,S.C, _H, .N,O;
P 55-3] 16718°2°4>"~13720" 272
(2) 2-Butanone; CquO; [78-93-3]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of procaine penicillin G in 2-butanone at 28+ 4°C was reported as:

13.7 mg em™. (2.4 x 1072 mol dm™> solution - compitler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Procaine penicilin G was a pooled commercial
200 mg of the antibiotic 1n a 15 cm?® glass- product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly

by hand for about 2 min at room temp 2-Butanone was of A.C.S. or U.S.P. grade.

(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |RSTIMATED ERROR:
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of Solubility precision: none specified

clear filtrate was placed in a tared (* 0.0l Temperature precision: *4°C  (authors).
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing RLFERFNCES :
(+0.01 mg) was repeated.
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COMPONENTS :
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)ammno] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
pemiciilin G); C,,H,N,O S'CIBHZONZOZ;

ORIGINAL MEASUREMENTS:

Wetss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

One temperature: 28°C

(54-35-3] 167187274
(2) Ethane,l,l-oxybis- (diethyl ether); C,H, ;0
[60-29-7]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3

0.60 mg cm™. (1.0 x 10

mol dm™>

Solubility of procaine penicillin G 1n diethy!l ether at 28 £4°C was reported as:

solution - compuler).

——

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible nsoluble
matertal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( t 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERENCES .,
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)lamino] compd with 2(diethylamino) 374-7.

ethyl-4-aminobenzoate(l:1) (procaine

One temperature: 28°C

pentcilin G); C, H, N, O,S.C, ,H, N H
[54-35-3] 1618 72747°~13 7207272
(2) Ethane,dichloro- (ethylene chloride);
CZHQClZ; [1300-21-6]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3

2.0 mg em™. (3.5 x 107

mol dm’

Solubility of procaine peniciliin G in ethylene chloride at 28+ 4°C was reported as:

3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soin was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (¢ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (*0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicilin G was a pooled commerctal
product of high purity (95 to 100%).

Ethylene chloride was of A.C.S. or U.S.P.
grade.

LSTIMATED ERROR:

Solubility preciston: none specified
Temperature preciston: *4°C  (authors).
REFERENCES ;
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Weiss, P.J; Andrew, M.L; Wright, W.W.
xylie = acid,3,3-dimethyl-7-oxo-6-{(phenyl- | “Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino} 374-7, —
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H,,N,0,S.C H, N, O,;

[54-35-3] 1618 274 1372007272
(2) 1,4-Dioxane; C,H,0,; [123-91-1]
482
VARIABLES: PREPARED BY:

One temperature: 28°C

A. Regosz

EXPERIMENTAL VALUES:

9.8 mg em™.

Solubility of procaine penicillin G i1n 1,4-dioxane at 28+ 4°C was reported as:
(1.7 x 1072 mol dm™> solution - comptler).

—

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any vistble insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelghed ( # 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and rewetghing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

1,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature preciston: +4°C  (authors).

REFERENCES :
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H, N,O S.CBHZONZOZ;

ORIGINAL MEASUREMENTS:

Wetss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

One temperature: 28°C

[54-35-3) 167187274
(2) Methane,trichloro- (chloroform); CHCIB;
[67-66-3]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubility of procaine penicillin G in chloroform at 28 * 4°C was reported as greater than:
(Greater than 3.5 x 107

2

mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Chloroform was of A.C.S or U.S.P. grade.

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: + 4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASU%&M%NTS:

(1) 4-Thia~1-azabicyclo[3,2,0heptane-2-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[{(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.
ethyl-4-aminobenzoate(l:1) (procaine
penicitlin G); C, H,,N,0,5.C, ;H, N,O.;

Psins53] 1618274132022

(2) Carbon disulfide; CS,; {75-15-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.51 mg em™,

Solubility of procaine penicillin G in carbon disulfide at 28+ 4°C was reported as:
8.9 x 107 mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 * 4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared { * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+0.01 mg) was repeated.

SOURCE AND PURITY OF MATLRIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Carbon disulfide was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: +4°C  (authors).
REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Wetss, P.J.; Andrew, M.L.; Wright, W.W,
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7.
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H,N,0,5.C, ,H, ,N,O;

{54-35-3] 16 '18 727477 713°°200°272

(2) Pyridine; C5H5N; [110-86-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubtlity of procaine pemicillin G 1n pyridine at 28 +4°C was reported as greater than:
(Greater than 3.5 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubmt;' was constdered
to be greater than 20 mg cm~’.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).
of A.C.S. or

Pyridine was U.S.P. grade.

ESTIMATED LERROR:

Solubility precision: none specified

Temperature precision: +4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

?B 2-%1&1-azab1cyclo[3,2,0]heptane—z-carbo- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl- Antibiotics and Chemotherapy 1957, 7,
acetyl)amino] compd with 2(diethylamino) 374-7,
ethyl-4-aminobenzoate(l:1) (procaine
penictllin G); C, H,,N,0,S5.C, ,H, N,O,;

Pos5o3] 16"18M2%>-413M20N29
(2) Formamide; CHBNO; [75-12-1]
VARIABLES: PRFPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

20 mg em™>,

Solubility of procaine penicillin G 1n formamide at 28 + 4°C was reported as greater than:
(Greater than 3.5 x 10-2 mol dm—3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm—>.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: 4°C (authors).

REFERENCES.
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Procaine penicillin G: other solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,3,3-dimethyl-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

One temperature: 28°C

ethyl-4-aminobenzoate(l:1) (procaine
penicilin G); C, H, N,0,5.C, .H,,N,O,;
[54-35-3] 16 18274 13772007272
(2) 1,2-Ethanediol (ethylene glycol); C2H602;
[107-21-1]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of procaine penicillin G tn ethylene glycol at 28 + 4°C was reported as greater than:
-2
(Greater than 3.5 x 10

mol dm™> solution - compuler).

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 * 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).
of A.C.S. or

Ethylene was U.S.P. grade.

ESTIMATED | RROR:

Solubility precision: none specified

Temperature precision: *4°C  (authors).

REFERFNCES
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,3,3-dimethyi-7-oxo-6-[(phenyl-
acetyl)amino] compd with 2(diethylamino)
ethyl-4-aminobenzoate(l:1) (procaine
penicillin G); C, H,(N,0,S.C, .H,.N,O,;
[54-35-3] 1618274 13772007272

(2) Benzenemethano! (benzyl alcohol); C7H80;
[100-51-6]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957, 7,

374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™. (Greater than 3.5 x 10~

Solubility of procaine penicillin G i1n benzyl alcohol at 28 + 4°C was reported as greater than:

2

mol dm-3 solution - compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 +4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

grade.

SOURCE AND PURITY OF MATERIALS;:

Procaine penicillin G was a pooled commercial
product of high purity (95 to 100%).

Benzyl alcohol was of A.C.S. or U.S.P.

ESTIMATED ERROR:

Temperature precision:

Solubility precision: none specified

+4°C  (authors).

REFERENCES.
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COMPONENTS : EVALUATOR:
(1) 4-Thia -1-azabicyclo[3,2,0]heptane~2-carbo- Eric Tomlinson.
xylic actd,3,3-dimethyl-7-ox0-6-(2-phenyl- Department of Pharmacy,
acetamido)-, complexed with (-)-2-(methyl- University of Amsterdam,
amino)-1,2-diphenylethanol (1:1) (l-ephen- The Netherlands.

amine penicillin G); €, (H;¢N,0,5.C, ;H
NO; [7177-43-7] > 716718 15177 December 1983.

(2) All solvents

CRITICAL EVALUATION:

Values for the solubility of l-ephenamine penicillin G in 24 different solvents at 30134
K have been reported by Weiss et al (1). These workers used a pooled commercial sample
of high purity (95-100%). The amount of penicillin dissolved was estimated by either drying
a solution to constant weight, or, with some solvents, by visual examination, iuch that no
evidence of undissolved solute indicated a solubility of greater than 20 mg cm All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data according to Weiss et al have been recalculated to SI units (compiler), and are given
in the Table.

Solvent Solubility,(at 30174 K)
(mol dm
-3
water 2.1 x 10_2
methano] 3.5 x lO_3
ethanol 4.4 x 10_4
1sopropanol 8.0 x 10_3
1soamyl alcohol 1.8 x 10_4
cyclohexane 1.5 x 10_4
benzene 2.1 x 10_4
toluene 1.5 x 10
ligroin 0 -5
1sooctane 5.7 x 10-4
carbon tetrachloride 2.2 x 10_3
ethyl acetate 1.4 x 10, solubllxzy greater than
1soamyl acetate 4.6 x 10_3 3.6 x 102 mol dm3
acetone 1.3 x lO_3
methyl ethyl ketone 1.5 x 10_4
diethylether 8.6 x 10_3
ethylene chloride 1.3 x 10_3
1,4-dioxane 8.1 x 10_3
chloroform 2.8 x 10_4
carbon disuifide 1.2 x 10
pyridine a
formamide a -2
ethylene glycol 1.6 x 10_2
benzyl alcohol 1.8 x 10

(All solvents are U.S.P. or A.C.S. grade)

All these values have an estimated precision of - ¥ 5% (evaluator). However they are unconfirm-
ed findings, and must be designated as tentative, except for (1) where the solubility 1s reported
as being greater than 3.6 x 102 mol dm=3, (which are regarded as doubtful), and (i) the
value for solubility in hgroin, (which 1s rejected since the assay procedure used is not suffic-
iently sensitive for this value to have any meaning).

REFERENCE

(1) Weiss, P.J.; Andrew, M.L. Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicillin Gy
C16H18N2045.C15H17N0; [7177-43-7]

(2) water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G in water at 28 +4°C was reported as:

1.2 mg em™. (2.1 x 1073 mol dm™> solution - comptler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about 1-Ephenamine penicilin G was a pooled

200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95

stoppered test tube and shaken thoroughly to 100%).

by hand for about 2 min at room temp

(28 + 4°C). If there was any visible insoluble Water was of A.C.S. or U.S.P. grade.

material the suspension was centrifuged

within an hour. After centrifugation, the

clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate

were added to a tared ( +0.1 mg) weighing

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( * 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: £ 4°C  (authors).

clear filtrate was placed in a tared (0.0l

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :

ing (£0.01 mg) was repeated.




200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear f{filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( £0.01 mg) was repeated.

226 1-Ephenamine penicillin G
COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1)(t-ephenamine penicillin G);

CIGHISNZOI&S'CISHI 7NO; [7177-43-7]

(2) Methanol; CH,0; [67-56-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamtne penicillin G 1n methanol at 28+ 4°C was reported as:

19.5 mg em™. (3.5 x 1072 mol dm™ solution - compuler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about 1-Ephenamine penicillin G was a pooled

commercial product of high purnity (95

to 100%).
U.S.P. grade.

Methanol was of A.C.S. or

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: * 4°C  (authors).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2.0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1){1-ephenamine penicilin G);

CeH1gN0,5-C 5H ,NO; [7177-43-7]

(2) Ethanol; CZHGO; [64-17-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine peniciilhin G in ethanol at 28 +4°C was reported as:

2.5 mg em™>. (8.4 x 1073 mol dm™> solution - comptler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about 1-Ephenamine penicilln G was a pooled

200 mg of the antibiotic 1n a 15 cm? glass- commercial product of high punity (95

stoppered test tube and shaken thoroughly to 100%).

by hand for about 2 min at room temp

(28 + 4°C). If there was any visible insoluble Ethanol was of A.C.S. or U.S.P. grade.

material the suspension was centrifuged

within an hour. After centrifugation, the

clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second alquot of
clear filtrate was placed in a tared (z 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+ 0.01 mg) was repeated.

ESTIMATED ERROR:
Solubility: None specified.

Temperature precision: + 4°C

(authors).

REFERENCES:




200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+ 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£ 0.01 mg) was repeated.

228 1-Ephenamine penicillin G
COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. I
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicillin G);

ClGHISNZOQS'ClSHUNO; [7177-43-7]

(2) 2-Propano! (1sopropanol); C3Hg0;

[67-63-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G in 1sopropanol at 28 +4°C was reported as:

0.45 mg em™. (8.0 x 107* mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about I-Ephenamine penicitlin G was a pooled

commercial
to 100%).

product of high purity (95

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7,
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) t-ephenamine peniciliin G);

CeH1gN29,5-C5H ;NO; [7177-43-7]

(2) 1-Butanol, 3-methyl- (1soamyl alcohol);
C.H ,0; [123-51-3]
5°12

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubihity of l-ephenamine penicillin G in 1soamyl alcohol at 28+ 4°C was reported as:

1.0 mg em™. (1.8 x 1072 mol dm™> solution - compiler),
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about 1-Ephenamine penicillin G was a pooled
200 mg of the antibiotic 1in a 15 cm? glass- commercial product of high purity (95
stoppered test tube and shaken thoroughly to 100%).

by hand for about 2 min at room temp

(28 + 4°C). If there was any visible insoluble Isoamyl alcohol wused was of A.C.S. or
material the suspension was centrifuged U.S.P. grade.

within an hour. After centrifugation, the

clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared {z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C In a
vacuum oven. After cooling, the residue ESTIMATED ERROR:
was reweighed ( * 0.1 mg). If the residue Solubility: None specified.
was 0.5 mg or less, a second aliquot of Temperature precision: * 4°C  (authors).
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh- REFERENCES :

ing (£0.01 mg) was repeated.
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1-Ephenamine penicillin G

COMPONENTS :
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-

carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (t-ephenamine peniciliin GJ

C16H18N2045.C15H17NO; [7177-43-7]

(2) Cyclohexane; C H| 5 [110-82-7]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.085 mg em™.

Solubility of l-ephenamine penicillin G in cyclohexane at 28+ 4°C was reported as:
(1.5 x 10°* mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 *4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( £0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
1-Ephenamine penicillin G was a pooled
commercial product of high purity (95
to 100%).

Cyclohexane was of A.C.S. or U.S.P.grade.

ESTIMATED ERROR:
Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES ;
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COMPONENTS ¢

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicitlin G);
CIGHISNZO#S'CI5HI7NO; [7177-43-7]

(2) Benzene; C¢Hgs [71-43-2]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

0.12 mg cm™”. (2.1 x 107

A

Solubility of l-ephenamine penicillin G in benzene at 28 +4°C was reported as:
mol dm™> solutton - compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear .filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

I-Ephenamine penicilllin G was a pooled
commercial product of high purity (95
to 100%).

Benzene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. I
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) l-ephenamine penicillin G);

C gH gN,0,S-C sH ,NO;  [7177-43-7]

(2) Benzene, methyl- (toluene); C7H8;
[108-88-3]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G 1n toluene at 28+ 4°C was reported as:
0.085 mg cm°3. (1.5 x 107% mol dm—3 solution - compuler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about I-Ephenamine penicilin G was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (: 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( £0.01 mg) was repeated.

commercial high  purity (95

to 100%).

product of

Toluene used was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: * 4°C  (authors).

REFERENCES:
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COMPONENTS :

ORIGINAL MEASUREMENTS:

200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temp
(28 £4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( +0.01 mg) was repeated.

commercilal
to 100%).

product of

Ligron was of A.C.S. or

high purity

(1) 4-Thia-1-azabicyclol[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. —
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1){l-ephenamine pemicillin G)

C16H18N204$.C15H17NO; [7177-43-7]

(2) Petroleum ether (lLigroin)

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G in ligroin at 28 £4°C was reported as:
0.0 mg em™. (0.0 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
3
Ten cm’ of solvent were added to about 1-Ephenamine penicillin G was a pooled

(95

U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: t 4°C

(authors).

REFERENCES:




200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 +4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh~
ing {(+ 0.0l mg) was repeated.

234 1-Ephenamine penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J;; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. I
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1)(1-ephenamine peniciilin G);

CIGHISNZOQS'C15HI7NO; [7177-43-7]

(2) Pentane, 2,2,4,~trimethyl- (1sooctane);
Cles; [540-84-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penucilin G 1n 1sooctane at 28 +4°C was reported as:
0.032 mg em™. (5.7 x 107 mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’® of solvent were added to about 1-Ephenamine pemicilin G was a pooled

commercial
to 100%).

product of high purity (95

Isooctane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature preciston: * 4°C  (authors).

REFERENCES:
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicillin G);
ClGngNzOQS.C15H17NO; [7177-43-7]

(2) Methane, tetrachloro- tetra-
chloride); CCla; [56-23-5]

(carbon

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.12 mg em™>,

Solubility of l-ephenamine penicillin G in carbon tetrachloride at 28 + 4°C was reported as:
(2.2 x 107 mol dm”

3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28  4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (0.1 mg) weighing
bottie and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
1-Ephenamine penicilin G was a pooled
commercial product of high purity (95
to 100%).

Carbon tetrachloride was of A.C.S. or
U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C (authors).
REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0}heptane-2- Weiss, P.J.,; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. —
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (l-ephenamine penicillin G);

C gH1gN»0,5.CsH ,NO; [7177-43-7]

(2) Acetic acid,ethyl ester (ethyl acetate);
C, H,O,; [141-78-6]

4872

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine peniciliin G 1n ethyl acetate at 28 +4°C was reported as:

0.80 mg em™. (1.4 x 1072 mol dm™> solution - compiler).
AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about 1-Ephenamine penicillin G was a pooled

200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( *0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

commercial product of thigh purity (95
to 100%).

Ethyl acetate was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: # 4°C  (authors).
REFERENCES :
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COMPONENTS :
(1) 4-Thia-l-azabicyclo{3,2,0]heptane-2-

ORIGINAL MEASUREMENTS:

Wetss, P.J.; Andrew, M.L.; Wright W.W.

200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 = 4°C). If there was any visible insoluble

within an hour. After centrifugation, the
clear part of the soln was filtered under

were added to a tared ( *0.1 mg) weighing
bottle and evaporated at 100°C. The residue

vacuum oven. After cooling, the residue

was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (z 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

material the suspension was centrifuged
vacuum and 2 cm?® of the clear filtrate

was further dried for 3 hr at 60°C n a

was reweighed ( % 0.1 mg). If the residue

to 100%).

carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicillin G);
C16H18N2045.C15H17NO; [7177-43-7]
(2) 1-Butanol, 3-methyl acetate (1soamyl
acetate); C7H1402; [123-92-2]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz
EXPERIMENTAL VALUES:
Solubility of l-ephenamine penicillin G 1in 1soamyl acetate at 28% 4°C was reported as:
0.26 mg em™. (.6 x 107* mol dm™ solution compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS;
Ten cm? of solvent were added to about I-Ephenamine penicilin G was a pooled

commercial product of high purity (95

Isoamyl acetate was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None spectiied.

Temperature precision: + 4°C  (authors).

REFERENCES:




200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 = 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed { % 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (20.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

238 1-Ephenamine penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. I
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (t-ephenamtne penicillin G );

C16H18N2045.C15H17N0; [7177-43-7]

(2) 2-Propanone (acetone); CBHGO; [67-64-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G 1n acetone at 28 +4°C was reported as:

0.75 mg em 2. (1.3 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about 1-Ephenamine penicillin G was a pooled

commercial product of high purity (95
to 100%).

Acetone was of A.C.S. or U.S.P. grade.
ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).
REFERENCES :
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COMPONENTS ¢

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
(-)-2-(methylamino)-1,2-diphenylethano!l
(1:1)(1-ephenamine penicillin G);
C16H18N2045.C15H17NO; [7177-43-7]

(2) 2-Butanol (methyl ethyl ketone); C,HgO;
[78-93-3]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.85 mg em™ (15 x 107

mol dm'3

solution - comptler).

Solubility of l-ephenamine penicilin G in methyl ethyl ketone at 28 * 4°C was reported as:
3

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 +4°C). If there was any visible insoluble
matertal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( % 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

a pooled

1-Ephenamine
(95

commercial
to 100%).

pentcilin G was
product of high purity

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature preciston: + 4°C

(authors).

REFERENCES:
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200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (= 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( % 0.1 mg). If the residue
was 0.> mg or less, a second aliquot of
clear filtrate was placed in a tared ( +0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£ 0.0l mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4~-Thia-1-azabicyclol3,2,0lheptane-2- Weiss, P.J; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. .
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1)(1-ephenamine peniciliin G);

C16H18N2045.C15H17NO; [7177-43-7]

(2) Ethane,l,1l'-oxybis- (diethyl ether);
CQHlO; [60-29-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine peniciliin G 1n diethy! ether at 28 £4°C was reported as:

0.49 mg em™. (8.6 x 107* mol dm™ solution - compitler).
AUXILIARY INFORMATION

METHOD . APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about I-Ephenamine penicillin G was a pooled

commercial high purity (95

to 100%).

product of

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES:
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2- Weiss, P.J.3 Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-{methylamino)-1,2-diphenylethanol
(1:1) (-ephenamine penicillin G);

CIGHISNZOQS'C15H17NO; [(7177-43-7)}

(2) Ethane,dichloro- (ethylene chloride);
sziquz; [1300-21-6]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicilin G in ethylene chloride at 28+ 4°C was reported as:

0.75 mg em™. (13 x 1072 mol dm™> solution - compuler).
AUXILIARY INFORMATION

METHOD :APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about I-Ephenamine penscitin G was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- commercial product of high purity (95

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 * 4°C). If there was any visible insoluble
materital the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( +0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed win a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( £0.01 mg) was repeated.

to 100%).

Ethylene chloride was of A.C.S. or U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo{3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) 4-ephenamine penicilin G);

C¢H1gN»0,5.Cy sH|7NO; [7177-43-7]

(2) 1,4 Dioxane; C 4H 02, [123-91-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G in l,4-dioxane at 28x 4°C was reported as:

4.55 mg em™. 8.1 x 1072 mol dm™ solution - comptler).
AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about I-Ephenamine penicillin G was a pooled
200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95
stoppered test tube and shaken thoroughly to 100%).

by hand for about 2 min at room temp

(28 + 4°C). If there was any visible tnsoluble 1,4-Dioxane was of A.C.S. or U.S.P. grade.

matertal the suspension was centrifuged

within an hour. After centrifugation, the

clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision:  + 4°C  (authors).
clear filtrate was placed in a tared (0.0l

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES ;

ing (£0.01 mg) was repeated.
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COMPONENTS © ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Wesss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.

(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine pentcillin G);

CH gN20,S-C sH ,NO;  [7177-43-7]
(2) Methane, trichloro- (chloroform); CHCIB;

[67-66-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamine penicillin G in chloroform at 28+ 4°C was reported as:

1.56 mg cm™. (2.8 x 107> mol dm™ solution - compuler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm’ of solvent were added to about I-Ephenamine peniciiin G was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- commercial product of high purity (95

stoppered test tube and shaken thoroughly to 100%).
by hand for about 2 min at room temp
(28 *4°C). If there was any visible insoluble Chloroform was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature preciston: * 4°C  (authors).
clear filtrate was placed 1n a tared (0.0l

ESTIMATED ERROR:

mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh- REFERENCES :
ing (+£0.01 mg) was repeated.

A~1%
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200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
materital the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( +0.01 mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347.7.,
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1)(1-ephenamine penicillin G}

C16H18N2045.C15H17NO; [7177-43-7]

(2) Carbon disulfide; CSZ; [75-15-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine peniciilin G in carbon disulfide at 28+ 4°C was reported as:

0.07 mg em™. (1.2 x 107 mol dm™ solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about 1-Ephenamine penicillin G was a pooled

commercial product of high purity (95
to 100%).

Carbon disulfide was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubtlity: None specified.

Temperature precision: + 4°C  (authors).
REFERENCES :
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COMPONENTS :

ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) 0 -ephenamine peniciilin G
C16H18N2045.C15H17NO; (7177-43-7]

(2) Pyridine; CsHN; [110-86-1]

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™>,

Solubtlity of l-ephenamine penicilin G in pyridine at 28% 4°C was reported as greater than:
(Greater than 3.6 x 107

2

mol dm—3 solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

I-Ephenamine penicilin G was a pooled
commercial product of high purity (95 to
100%).

245

Pyridine was of A.C.S. or U.S.P. grade.
ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: * 4°C  (authors).
REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2- Weiss, P.J.j  Andrew, M.L; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chematherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1)(1-ephenamine penicillin G);

C16H18N2045.C15H17NO; [7177-43-7])

(2) Formamide; CHBNO; [75-12-71

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg cm-j.

Solubility of l-ephenamine penicillin G in formamide at 28+ 4°C was reported as greater than:
(Greater than 3.6 x 10~

2

mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg cm™’.

SOURCE AND PURITY OF MATERIALS:
I-Ephenamine penicillin G was a pooled
commercial product of high purity (95 to
100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Q_Thla_l_azablcyclo[B’Z’O]heptane_z- WelSS,. -P..J-; /-\ndrew, M.L.; erght W.W.
carboxylic acid,3,3-dimethyi-7-oxo- Antibiotics and Chemotherapy 1937, 7,
6-(2-phenylacetamido)-, compd with 347-7.
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (-ephenamine peniciilin G);

C16H18N2045.C15H17N0; [7177-43-7]

(2) 1,2-Ethanediol (ethylene glycol); C2H602;
[107-21-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of l-ephenamine penicillin G in ethylene glycol at 28 +4°C was reported as:

0.9 mg em™. (1.6 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about 1-Ephenamine penicillin G was a pooled

200 mg of the antibiotic in a 15 cm? glass- commercial product of high purtty (95

stoppered test tube and shaken thoroughly to 100%).

by hand for about 2 min at room temp

(28 + 4°C). If there was any visible insoluble Ethylene glycol was of A.C.S. or U.S.P.

material the suspension was centrifuged grade.

within an hour. After centrifugation, the

clear part of the soln was {filtered under

vacuum and 2 cm® of the clear filtrate

were added to a tared ( 0.1 mg) weighing

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1n a -

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed (  *0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: * 4°C  (authors).

clear filtrate was placed in a tared (+ 0.0l

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :

ing (£ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-(2-phenylacetamido)-, compd with 347-7. —
(-)-2-(methylamino)-1,2-diphenylethanol
(1:1) (1-ephenamine penicillin Q)

C¢H gN20,S-C sH ,NO; [7177-43-7)

(2) Benzenemethanol (benzyl alcohol);
C,H,0; [100-51-6]

7°°8

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of I-ephenamine penicillin G 1n benzyl alcohol at 28+ 4°C was reported as:

9.95 mg em™. (1.8 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD, APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about l-Ephenamine pentcillin G was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 = 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (  * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (:0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (* 0.01 mg) was repeated.

commercial product of high purity (95
to 100%).

Benzyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature preciston: £ 4°C  (authors).
REFERENCES :
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Clemizole penicillin G
COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxy- | Eric Tomlinson.
lic acid,3,3-dimethyl-7-ox0-6-(2-phenylacet- Department of Pharmacy,
amtdo)-, complexed with 1-(p-chlorobenzyl)- Unuversity of Amsterdam,
2-(1-pyrrohdinylmethyl) benzimidazole (1:1) The Netherlands.
(clemizole pentcitlin G); C, H, N,O,.C ,-
o IRy [6011-39-8] 16718727419 December 1983
(2) Allsolvents

CRITICAL EVALUATION:

The solubilities of clemizole peniciliin G in 24 different solvents at 2941 K have been report-
ed by Marsh et al (1). These workers used a sample of pemicillin provided by Pfizer Inc.
(one of the largest producers of the solute at that time). The amount of penicillin dissolved
was estimated by either drying a solution to constant weight, or, with some solvents, by
visual examination, such_that no evidence of undissolved solute indicated a solubility of
greater than 20 mg cm3 . All values reported were uncorrected for solvent blank, which
was generally less than 0.05 mg total. All data according to Marsh et al have been recalculat-
ed to SI units (compiler), and are given in the Table.

Solvent SolublhtYB(at 2941 K)
(mol dm 7)
-3
water 1.80 x 10
methanol a
ethanol a 3
1sopropanol 8.65 x 10_2
isoamyl alcohol 1.24 x 10_4
cyclohexane 8.56 x lO_3
benzene 4.87 x 10_4
ligroin 9.01 x 10_3
1sooctane 1.01 x 10_3
carbon tetrachloride 1.69 x 10_3
ethyl acetate 6.89 x 10 3 solubmt¥ greater %han
1soamyl acetate 3.65 x 1075 3.0 x 10 ~4mol dm ~2)
acetone 1.82 x 10 2
methyl ethyl ketone 1.45 x 10:3
diethylether 2.70 x 10
ethylene chloride a
1,4-dioxane a
chloroform a -3
carbon disulfide 2.42 x 10
pyridine a
formamide a
ethylene glycol a 2
propylene glycol 2.01 x 10
dimethyl sulfoxide a

(All solvents are probably of U.S.P. or A.C.S. grade as in previous studies by this group (ref.
2)).

All these values have an estimated precision of ¥ 5% (evaluator). However they are unconfirm-
ed findings and have been determined for a sample of unstated purity. Normally these data
should be rejected, however consideration of the previous publications from this group (2),
and the fact that the supplier of the sample 15 a highly reputable drug company, allows
these values to be regarded as highly tentative, except for where the solubility 1s reported
as being greater than 3.0 x 10-2 mol dm=3, (which are regarded as being doubtful).

The authors report an increase In solubility of clemizole perucullink G 1n acid (0.1 N HCD
and i alkali (0.1 N NaOH) to 1.86 x 10-2 mol dm=3 and 2.45 x 10-2mol dm3, respectively.
This 1s 1n line with the ampholytic nature of clemizole penicilin G, and these latter values
are also designated as being tentative. (The value in 0.1 N NaOH was corrected for a solvent
blank of 0.58 mg (total) by the authors - 1t was not found necessary to do so for the acid
solution where the blank value was less than 0.5 % of the total weight found).

REFERENCES

(1) Marsh, J.R.; Weiss, P.J.; J. Ass. Offic. Anal. Chem. 1967, 50, 457.
(2) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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C?}SPONENTS: ORIGINAL MEASUREMENTS:

1) "4-Thia-l-azabicyclo[3,2,0lheptane-2- | Marsh, 3.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-ox0- Anal. Chem. 1967, 50, 457-62.
6-(2-phenylacetamido)-, compd with —
1 -(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole pentciliin

G; C16H ISNZOQS'CI’BHZOCINB;

[6011-39-8]
(2) Water; H,0; {7732-18-5]

VARIABLES: PREPARED BY:
One temperature: 21°C Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole peniciliin G in water at 212 1°C was reported as:

3

1.19 mg cm™~. (1.80 x 107 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Clemizole penicillin G was provided by Pfizer
200 mg of the antibiotic tn a 15 cm? glass— Inc. Its purity was not speCIfled_

stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room Water was probably of U.S.P. grade (1).
temperature (21 +1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm?® of the clear filtrate were added to

a tared ( +0.01 mg) weighing bottle and |ESTIMATED ERROR:

evaporated by heating at 100°C. The residue Solubility: None specified.

was further dried for 3 hours at 60°C in Temperature precision: + 1°C (authors).
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

REFERENCES:

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(1:1) clemizole peniciilin

G; C16H18N2045'C19H20C1N3;

{6011-39-8]
(2) Hydrochioric acid; HCl; [7647-01-0]
(3) Water; H,0;5 [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

12,26 mg em™.

Solubility of clemizole penicillin G 1n 0.1 N hydrochloric acid at 21 £ 1°C was reported as:
(1.86 x 1072 mol dm™> solution - compitler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 * 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm® of the clear filtrate were added to
a tared ( 20.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C 1n
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G \was provided by Pfizer
Inc. Its purity was not specified.

The purity of hydrochloric acid was not
specified.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: +1°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) &4-Thia-l-azabicyclo[3,2,0lheptane-2- |Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo- Anal. Chem. 1967, 50, 457-62.
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20C1N3;

[6011-39-8]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole penicillin G in 0.1 N sodium hydroxide at 2! £1°C was reported as:
16.14 mg em™. (245 x 1072 mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Clemizole peniciliin G was provided by Pfizer
200 mg of the antibiotic n a 15 cm? glass- | |nc, Its purity was not specified.

stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room | The purity of sodium hydroxide and water
temperature (21 + 1°C). If any insoluble ma- | were not specified.

terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
fiitrate was collected in a test tube. Four

cm?® of the clear filtrate were added to |
a tared ( + 0.0 mg) weighing bottle and |ESTIMATED ERROR:

evaporated by heating at 100°C. The residue | Solubility: None specified.

was further dried for 3 hours at 60°C in | Temperature precision: +1°C (authors).
a vacuum oven. After cooling, the bottle

was reweighed (£0.01 mg).
REFERENCES:
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicithin

G; C16H18N20uS.C19H20C1N3;

[6011-39-8]
(2) Methanol; CH,0; [67-56-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Wetss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of clemizole penicillin G 1n methanol at 21 21°C 1s greater than:
(Greater than 3.0 x 1072

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the test sample in a 15 cm?
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 £ 1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Clermizole penicilin G was provided by Pfizer
Inc. Its purity was not specified.

Methanol was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: £ 1°C (authors).

REFERENCES :
(1) Wewss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-

carboxylic acid,3,3-dimethyl-7-oxo0-

6-(2-phenylacetamido)-, compd with

1-{p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)

benzimidazole(l:1) clemizole penicillin

Gs C, gH | gN;O,S-C|gH CIN;
[6011-39-8]

(2) Ethanols C2H6O; [64-17-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of clemizole penicillin G 1n ethanol at 21 *1°C 1s greater than:
(Greater than 3.0 x 1072 mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the test sample mn a 15 cm’
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 #1°C). If all of the material appeared
to be 1n solution, the solubitlity was constdered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.
U.S.P.

Ethanol or

grade (1).

was probably of A.C.S.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES ;

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; CIGH 18N204S'C19H20C1N3;

[6011-39-8]
2-Propanol (1sopropanol);
[67-63-0]

C,H

3HgOs

(2)

ORIGINAT MEASUREMENTS:
Marsh, 3J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

571 mg cm™. (8.65 x 107

mol dm”

Solubility of clemizole penicillin G in isopropanol at 21 1°C was reported as:

3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 % 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected tn a test tube. Four
cm?® of the clear filtrate were added to
a tared ( *0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C in
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole peniciliin G was provided by Pfizer
Inc. Its purity was not specified.

Isopropanol was probably of A.C.S. or U.S.P.
grade (1).

255

ESTIMATED ERROR:

Solubility: None specifted.
Temperature precision: = 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-0x0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20C1N3;
[6011-39-8]
(2) 1-Butanol,3-methyl- (1soamyl alcohol);

C:H

5 120; [123-51-3]

ORIGINAL MEASUREMENTS:
Marsh,

J.R.; Weiss, P.J. J. Ass. Offic.

Anal. Chem. 1967, 50, #57-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

8.19 mg cm™. (1.24 x 1072

mol dm—3

Solubility of clemizole penicillin G in 1soamyl alcohol at 21+ 1°C was reported as:

solution - comptler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 + 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected I1n a test tube. Four
cm® of the clear filtrate were added to
a tared ( *0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed (+0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicilin G was provided by Pfizer
Inc. Its purity was not specified.

Isoamyl alcohol A.C.S.
or U.S.P. grade (1).

was probably of

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +1°C (authors).

REFERENCES:

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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COMPONENTS :
?fi) 4-Thila-1-azabicyclo[3,2,0lheptane-2-

carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20CIN3;

[6011-39-8]
(2) Cyclohexane; C6H12; [110-82-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

0.57 mg cm™>. (8.56 x 107*

Solubility of clemizole pentcillin G 1n cyclohexane at 21 £1°C was reported as:

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 + 1°C). If any insoluble ma-
tertal was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm?® of the clear filtrate were added to
a tared ( x0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottlé
was reweighed (+0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Cyclohexane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.

Temperature precision: + 1°C (authors).

REFERENCES
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.

Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-~
6-(2-phenylacetamido)-, compd with
1-{p~chlorobenzyl})-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; CIGH ISNZOUS'CHHZOClNB;

{6011-39-8]
(2) Benzene; C6H6; [71-43-2]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. 1.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole penicillin G in benzene at 21£ 1°C was reported as:

3

3.22 mg cm ™. (4.87 x 107

mol dm™3

solution - compuler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antiblotic in a 15 cm’ glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 +1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm?® of the clear filtrate were added to
a tared ( +0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C in
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.
Benzene was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES:

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclol[3,2,0]Jheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethy!)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20C1N3;

[6011-39-8]
(2) Petroleum ether (Ligromn)

ORIGINAL_MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.

Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.60 mg em™.

Solubility of clemizole pentcillin G 1n higroin at 21+ 1°C was reported as:
(9.01 x 10™* mol dm™ solution - compiler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic m a 15 cm’ glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 *1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected in a test tube. Four
cm?® of the clear filtrate were added to
a tared ( + 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed ( £0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Ligroin was U.S.P.
grade (1).

probably of A.C.S. or
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ESTIMATED ERROR:

Solubility: None specified.
Temperature precision:+ 1°C (authors).

REFERENCES :
(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.

Antibiotics and Chemotherapy
1957, 7, 374




260 Clemizole penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0)heptane-2- | Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo0- Anal. Chem. 1967, 50, 457-62.

6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin
G; C16H18N204S'C19H20C1N3;
[6011-39-8]

(2) Pentane,2,2,4-trimethyl- (isooctane);

CgH g3 [540-84-1]

VARIABLES: PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubihity of clemizole penicilin G 1n 1sooctane at 21+ 1°C was reported as:

0.67 mg em™. (1,01 x 1072 mol dm™> solution - compitler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Clemizole penicillin G was provided by Pfizer
200 mg of the antibiotic in a 15 cm?® glass- Inc. Its purity was not specified.

stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room | [sooctane was probably of A.C.S. or U.S.P.
temperature (21 + 1°C). If any insoluble ma- grade (1).

terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1in a test tube. Four

cm? of the clear filtrate were added to
a tared ( + 0.01 mg) weighing bottle and |ESTIMATED ERROR:

evaporated by heating at 100°C. The residue Solubility: None specified.

was further dried for 3 hours at 60°C in Temperature precision:t 1°C (authors).
a vacuum oven. After cooling, the bottle
was reweighed ( £0.01 mg).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibjotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G 261

COMPONENTS :
?B 4-Thia-1-azabicyclo[3,2,0]lheptane-2-

carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20CIN3;

[6011-39-8]
(2) Methane, tetrachloro- (carbon tetra-
chloride); CCly; [56-23-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
Anal. Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

1.12 mg ecm™". 3

(1.69 x 10°

Solubility of clemizole penicillin G in carbon tetrachloride at 21+ 1°C was reported as:

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 + 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm’ of the clear filtrate were added to
a tared ( % 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C in
a vacuum oven. After cooling, the bottle
was reweighed (+0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicilin G was provided by Pfizer
Inc. Its purity was not specified.

Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: *1°C (authors).

%E ERENCES :
Wetss P.J.; Andrew, M.L.; Wright, W.W.

Antibiotics and Chemotherapy
1957, 7, 374




262 Clemizole penicillin G

COMPONENTS : ORTGINAI, MEASUREMENTS *

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo- Anal. Chem. 1967, 50, 457-62.
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin
Gs C,gH,gN,0,5.C|gH,0CIN;

[6011-39-8]
(2) Acetic acid,ethyl ester (ethyl acetate);
CI&HSOZ; [141-78-6]
VARIABLES: PREPARED BY:

One temperature: 21°C

A. Regosz

EXPERIMENTAL VALUES:

4.55 mg cm™. (6.89 x 1072

mol dm-3

Solubility of clemizole penicillin G in ethyl acetate at 21+ [°C was reported as:

solution - compuiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 % 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm® of the clear filtrate were added to
a tared ( t0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C 1n
a vacuum oven. After cooling, the bottle
was reweighed (+0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Ethyl acetate was probably of A.C.S. or
U.S.P. grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: 1°C (authors).

REFERENCES :

(1) Weiss P.J.;; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-ox0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20C1N3;
[6011-39-8]
(2) 1-Butanol,3-methyl acetate (1soamyl

acetate); CH 02; [123-92-2]

714

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. 1.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

2.41 mg cm™. (3.65 x 107

mol dm™>

Solubility of clemizole penictllin G 1n 1soamyl acetate at 21+ 1°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 * 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm? of the clear filtrate were added to
a tared ( + 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C In
a vacuum oven. After cooling, the bottle
was reweighed (£ 0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Isoamy! acetate was probably of A.C.S.

or U.S.P. grade (1).
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ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES :

(1) Weiss P.J; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS ¢

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-~
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; CIGHISNZOUS'CWHZOCINB;

{6011-39-8]
(2) 2-Propanone (acetone); CBHSO; [67-64-1]

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. 3J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

11.99 mg cm™>. (1.82 x 1072

mol dm™>

Solubility of clemizole penicilin G 1n acetone at 212 1°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 + 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected In a test tube. Four
cm’ of the clear filtrate were added to
a tared ( ¢ 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C 1n
a vacuum oven. After cooling, the bottle
was reweighed (+0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penmicilin G was provided by Pfizer
Inc. Its purity was not specified.
Acetone was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature prectsion: + 1°C (authors).

REFERENCES ;

(1) Weiss P.J; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G

COMPONENTS ¢

(1) 4-Thia-l-azabicyclo{3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrohidinylmethyl)
benzimidazole(l:1) clemizole penicillin

G; CIGHISNZOQS'CDHZOCINB;

{6011-39-8]
2-Butanone (methy! ethyl ketone); CL;HSO;
{78-93-3]

(2)

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Wesss, P.J. .
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

9.58 mg em™, (145 x 1072

mol dm™>

Solubility of clemizole penicillin G in methyl ethyl ketone at 21% 1°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’? of solvent were added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 + 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1n a test tube. Four
cm?® of the clear filtrate were added to
a tared ( * 0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C in
a vacuum oven. After the bottle
was reweighed (£0.01 mg).

cooling,

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Methyl ethyl ketone was probably of A.C.S.
or U.S.P. grade (1).
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ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




266 Clemizole penicillin G

COMPONENTS : ORIGINAL MEASUREMENTS .

() 4-Thia-l-azabicyclo[3,2,0lheptane-2- | Marsh, J.R.; Weiss, PJ J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo- Anal. Chem. 1967, 50, 457-62.
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
ben21m1dazole(l 1) clemizole pentcillin

Gi CgH gNy0,S-C gHoCING;

[6011-39-8]
(2) Ethane,l,l'-oxybis- (diethyl ether);
C, H, 0; [60-29-7]

410
VARIABLES: PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole penicillin G in diethyl ether at 21 +1°C was reported as:

1.79 mg em™. (2.70 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Clemizole penicillin G was provided by Pfizer
200 mg of the antibiotic in a 15 cm’ glass- | Inc. Its purity was not specified.

stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room Diethyl ether was probably of A.C.S. or
temperature (21 *1°C). If any insoluble ma- U.S.P. grade (1).

terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
fxlt’rate was collected 1In a test tube. Four
cm? of the clear filtrate were added to [—
a tared ( 0.0l mg) weighing bottle and |ESTIMATED ERROR:

evaporated by heating at 100°C. The residue | Solubility: None specified.

was further dried for 3 hours at 60°C in | Temperature precision: £ 1°C (authors).
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G
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(

COMPONENTS :

1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-ox0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethy!)

benzimidazole(l:1) clemizole penicillin

G; CISHISNZOUS'C19H20C1N3;
[6011-39-8]
(2) Ethane,dichloro- (ethylene chloride);

CZHQCIZ; [1300-21-6]

ORIGINAL MEASUREMENTS:

Marsh, 3J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

E

XPERIMENTAL VALUES:

Solubility of clemizole penucillin G 1n ethylene chloride at 21+ 1°C 1s greater than:

20 mg em™,

(Greater than 3.0 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the test sample 1n a 15 cm’
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 + 1°C). If ali of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicilin G was provided by Pfizer
Inc. Its purity was not specified.

Ethylene chloride was A.C.S.
or U.S.P. grade (1).

probably of

ESTIMATED ERROR:
Solubifity: None specified.
Temperature precision: 2 1°C (authors).

REFERENCES :

(1} Weiss P.J; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




268 Clemizole penicilin G

COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- | marsh, 3.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo- Anal. Chem. 1967, 50, 457-62.
6-(2-phenylacetamido)-, compd with - ’
L-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole peniciliin
G; C16H18N2045.C19H20C1N3;

[6011-39-8]
(2) 1,5-Dioxane; C,H,O,; [123-91-1]
4872
VARIABLES: PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of clemizole penicitlin G in 1,4-dioxane at 21+ 1°C 1s greater than:
(Greater than 3.0 x 10~

2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the test sample in a 15 cm?
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(2! + 1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

Clemizole pemiciilin G was provided by Pfizer
Inc. Its purity was not specified.

1,4-Dioxane was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G
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COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicilitn
G; C, H,,N,O0,S5.C, H,,CIN

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. 3J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

One temperature: 21°C

167182 4> 19 20~ 3
[6011-39-8]
(2) Methane, trichloro- (chloroform); CHCIB;
[67-66-3]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of clemizole penicilhin G in chloroform at 21+ 1°C 1s greater than:
(Greater than 3.0 x 107

2

mol dm™> solution - compiler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent were added to about
200 mg of the test sample 1n a 15 cm’
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 +1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.

Chloroform was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +1°C (authors).

REFERENCES ;

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




270 Clemizole peniciilin G

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo0- Anal. Chem. 1967, 50, 457-62.

6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethy!)
benzimidazole(l:1) clemizole peniciilin

Gs C16H18N2045.C19H20C1N3;

[6011-39-8]
(2) Carbon disulfide; CS2 [75-15-0]

VARIABLES: PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole penicillin G in carbon disulfide at 21# 1°C was reported as:

1.60 mg em™. (2.42 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about Clemizole penicillin G was provided by Pfizer
200 mg of the antibiotic in a 15 cm? glass- | Inc. Its purity was not specified.

stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room Carbon disulfide was probably of A.C.S.
temperature (21 + 1°C). If any insoluble ma- or U.S.P. grade (l).

terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear

filtrate was collected in a test tube. Four
3

cm’ of the clear filtrate were added to
a tared ( + 0.0l mg) weighing bottle and ESTIMATED ERROR:

evaporated by heating at 100°C. The restdue Solubility: None specified.

was further dried for 3 hours at 60°C In Temperature precision: +1°C (authors).
a vacuum oven. After cooling, the bottle
was reweighed (+0.01 mg).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374




Clemizole penicillin G
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COMPONENTS :
?1}3 4-Thia-l-azabicyclo[3,2,0]heptane-2-

carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyli)-2-(1-pyrrolidinyimethyl)
benzimidazole(l:1) clemizole penicillin

G; C16H18N2045.C19H20C1N3;

[6011-39-8]

(2) Pyridine; C.H

5HN; [110-86-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.

Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™,

Solubulity of clemizole peniciilin G in pyridine at 21+ 1°C is greater than:

(Greater than 3.0 x 10—2 mol dm‘3 solution - comptler).

L

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the test sample in a 15 cm’
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 +1°C). 1If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=>.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.
Pyridine was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: +1°C (authors).

REFERENCES ;

(1) Weiss P.J; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizote penicillin

G; C16H18N2045.C19H20C1N3;

[6011-39-8]
(2) Formamide; CHBNO; [75-12-7]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™>,

Solubility of clemizole penicillin G in formamide at 21+ 1°C 1s greater than:
(Greater than 3.0 x 10~

2

mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the test sample in a 15 cm’
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 + 1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicilhin G was provided by Pfizer
Inc. Its purity was not specified.

Formamide was probably of A.C.S. or U.S.P.
grade (1).

ESTIMATED ERROR:
Soiubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W,
Antibiotics and Chemotherapy
1957, 7, 374
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COMPONENTS :
(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-

6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(l:1) clemizole penicillin
G; C, H N,O, S8.C,H,.CIN

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

One temperature: 21°C

16182419 20~ N3
[6011-39-8]
(2) 1,2-Ethanediol (ethylene glycol); C2H602;
{107-21-1]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of clemizole penicillin G in ethylene glycol at 21 £1°C 1s greater than:
(Greater than 3.0 x 1072

mol dm™> solutton - compiler),

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the test sample in a 15 cm?
glass~stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp
(21 + 1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-%.

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purity was not specified.
A.C.S.

Ethylene glycol of

or U.S.P. grade (1).

was probably

ESTIMATED ERROR:
Solubtlity: None specified.
Temperature precision: + 1°C (authors).

REFERENCES :

(1) Wewss P.Jy; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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Clemizole penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acitd,3,3-dimethyl-7-oxo0-
6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrrolidinylmethyl)
benzimidazole(!:1) clemizole penicillin

G; C16H18NZOQS.C19H20C1N3;
f6011-39-8]
(2) t,2-Propanediol (propylene glycol);

CBHSOZ; [57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J.
Anal. Chem. 1967, 50, 457-62.

Ass. Offic.

VARIABLES:

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

13.28 mg em™>,

mol dm'3

Solubility of clemizole penicillin G 1n propylene glycol at 21 +1°C was reported as:
-2
(2.01 x 10

solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube. The tube was thoroughly
shaken by hand for about 2 minutes at room
temperature (21 z 1°C). If any insoluble ma-
terial was visible, the suspension was centri-
fuged within an hour of preparation. The
substantially clear part of the solution was
then filtered by vacuum through a medium-
porosity sintered glass funnel, and the clear
filtrate was collected 1in a test tube. Four
cm?® of the clear filtrate were added to
a tared ( *0.01 mg) weighing bottle and
evaporated by heating at 100°C. The residue
was further dried for 3 hours at 60°C in
a vacuum oven. After cooling, the bottle
was reweighed (£0.01 mg).

SOURCE AND PURITY OF MATERIALS:

Clemizole penicillin G was provided by Pfizer
Inc. Its purtty was not specified.
A.C.S.

Propylene glycol was

or U.S.P. grade (1).

probably of

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: + 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374
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COMPONENTS : ORIGINAL MEASUREMENTS:
) 4-Thia-l-azabicyclol3,2,0lheptane-2- | Marsh, J.R.; Weiss, P.J. J. Ass. Offic.
carboxylic acid,3,3-dimethyl-7-oxo- Anal. Chem. 1967, 50, 457-62.

6-(2-phenylacetamido)-, compd with
1-(p-chlorobenzyl)-2-(1-pyrroiidinylmethyl)
benzimidazole(l:1) clemizole peniciliin

Gs C16H18N2045'C19H20C1N3;

[6011-39-8]
(2) Methane,sulfinylbis- (dimethyl sulfoxide);
C2H6OS; [67-68-5]

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of clemizole penicillin G in dimethyl sulfoxide at 21+ 1°C 15 greater than:

20 mg cm™>. (Greater than 3.0 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION
——

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Clemizole penicillin G was provided by Pfizer
200 mg of the test sample 1n a 15 cm? Inc. Its purity was not specified.
glass-stopered test tube and shaken thoroughly
by hand for about 2 minutes at room temp | Dimethyl sulfoxide was probably of A.C.S.
(21 £ 1°C). If all of the material appeared | or U.S.P. grade (1).

to be 1n solution, the solubility was considered
to be greater than 20 mg cm™.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: + 1°C (authors).

REFERENCES :

(1) Weiss P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy
1957, 7, 374

A~Jw
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Hydrabamine penicillin G

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2~carboxy-
lic acid,3,3-dimethyl-7-oxo0-6-[(phenylacetyl)-
aminol-, compd with N,N'-bis[(1,2,3,4,4a,9,10,
10a-octahydro-1,4a-dimethyl-7-(1-methyleth-

EVALUATOR:

Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

yl)-1-phenanthrenyl)methyl)-1,2-ethanediam-
e (2:1) (hydrabamine pentcillin G); C16H18_
N2045.l/2C42H64N2; [3344-16-9]

(2) All solvents

December 1983

CRITICAL EVALUATION:

The solubilities of hydrabamine penicillin G in 24 different solvents at 301¥4 K have
been reported by Weiss et al (1). These workers used a pooled commercial product sample
of high purity (95 to 100%). The amount of penicillin dissolved was estimated by either drying
a solution to constant weight, or, with some solvents, by visual examination, such that no
evidence of undissolved solute indicated a solubility of greater than 20 mg cm™’. All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data according to Weiss et al have been recalculated to SI units (compiler), and are given
in the Table.

Solvent SolublhtyB(at 30134 K)
(mol dm )

water 1.2 x IO:;

methano! 1.1 x lO~3

ethanol 8.2 x 10_3

isopropanol 2.7 x 10_3

1soamyl alcohol 4.9 x 10_4

cyclohexane 1.8 x 10_4

benzene 9.5 x 10_#

toluene 6.2 x 10

ligroin 0 -5

1sooctane 8.7 x 10_4

carbon tetrachloride 7.9 x 10_3 a

ethyl acetate 2.6 x IO_3 (“ solubility greater_than

1soamy! acetate 2.2 x 1073 3.2 x 10-Z mol dm3 )

acetone 5.4 x 10_3

methyl ethyl ketone 5.8 x 10_3

diethylether 1.l x 10

ethylene chloride a 2

1,4-dioxane 2.3 x 10

chloroform a -3

carbon disulfide 2.2 x 10

pyridine a

formamade a

ethylene glycol a

benzyl alcohol a

(All solvents are of U.S.P. or A.C.S. grade).

All these values have an estimated precision of ¥ 5% (evaluator). However they are unconfirm-
ed findings and must be designated as being tentative, except for where (1) the solubility
1s reported as being greater than 3.2 x 107 mol dm‘3, (which are regarded as being doubtful),
and (11) the value for solubility in hgrowm, (which 1s rejected since the assay procedure used
1s not sufficiently sensitive for this value to have any significance).

REFERENCE

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.




Hydrabamine penicillin G 277

COMPONENTS ¢

(1) 4-Thia-1-azabicyclol3,2,0lheptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo-
6-[{(phenylacetyl)aminol-,compd with
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin G);
C16H18N2045'1/2C42H64N2’ [3344-16-9]

(2) Water; H,0; [7732-18-5]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W,
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine periciilin G tn water at 28+ 4°C was reported as:
0.075 mg cm™>. (1.19 x 10™* mol dm”

3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent was added to about
200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:
Hydrabamine pemicilin G was a pooled
commercial product of high purity (95 to
100%).

Water was of U.S.P. or A.C.S. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: * 4°C  (authors).

REFERENCES :
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200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed (£0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2- Welss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amtno]-,compd with 374-7.
N,N’-bis[(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicithn  G);

C16H18N2045'1/2C42H64N2; [3344-16-9]

(2) Methanol; CHQO; [67-56-11

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine pentcillin G 1n methanol at 28+£4°C was reported as:

7.3 mg em™. (1.1 x 1072 mol dm™ solution - compiler).
AUXTLIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine peniclin G was a pooled

commercial product of high purity (95 to
100%).

Methanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES :
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by hand for about 2 min at room temp
(28 £4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-~
ing (£0.01 mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.1; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-{(phenylacetyl)aminol-,compd with 374-7.
N,N'-b1sf(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);

C|gH N0, S 12C, He Nos  [3344-16-9]

(2) Ethanol; C,H, O; [64-17-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n ethanol at 28 £ 4°C was reported as:

5.2 mg em™. (8.2 x 107> mol dm™> solution - compuler).
AUXILIARY INFORMATION

.

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

200 mg of the antibiotic in a 15 cm? glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 100%).

Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES:
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Hydrabamine penicillin G

COMPONENTS :

('t 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-ox0-
6-[(phenylacetyl)aminol-,compd with
N,N'-bisl(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);

C16H18N2045' VZCL}ZHéaNZ; [3344-16-9]

f (2) 2-Propanol (1sopropanol); C3HgO; [67-30-0]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n 1sopropanol at 28 X 4°C was reported as:
1.7 mg em ~. (2.7 x 107> mol dm™ solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent was added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelghed (£0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicithin G was a pooled
commercial product of high purity (95 to
100%).

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: % 4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-{(phenylacetyl)aminol-,compd with 374-7.

N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine peniciilin G);

Cl 6H1 8N2045' 1/2C42H6L}N2; [3344-16-9]

(2) 1-Butanol, 3-methyl- (1soamy! alcohol);
CsH,,0;5 [123-51-3]

VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicilin G 1n isoamyl alcohol at 28 + 4°C was reported as:

3.1 mg em™. .9 x 1072 mol dm™? solution - compitler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Hydrabamine peniaillin G was a pooled
200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temp
(28 +4°C). If there was any visible insoluble Iscamyl alcohol was of A.C.S. or U.S.P.
material the suspension was centrifuged grade.

within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in @ ['ESTIMATED ERROR:
vacuum oven. After cooling, the residue
was reweighed (0.1 mg). 1f the residue Solubility: None specified.

was 0.5 mg or less, a second ahquot of Temperature precision: * 4°C (authors).
clear filtrate was placed in a tared (£0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- | REFERENCES:
ing (0.0} mg) was repeated.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7.

N,N'-bisf(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);

C16H18N204S.I/ZC42H64N2; [3344-16-9]

(2) Cyclohexane; C6H12; {110-82-7]

VARIARLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicilin G in cyclohexane at 28 £ 4°C was reported as:

0.115 mg em™. (1.82 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temp

(28 = 4°C). If there was any visible insoluble Cyclohexane was of A.C.S. or U.S.P. grade.

materital the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (£0.! mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C n a

vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed (*0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature preciston; *4°C (authors).
clear filtrate was placed in a tared (£0.01
mg) wewghing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES ;
ing (£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASURE :

O U=TRia-1-azabicyciol3,2,0lheptane-2-  |Oyeicc™ BT Androw, M.Ls Wright.  W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7
6-[(phenylacetyl)aminol-,compd with 3747 - 7
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro- :
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);

C gH gN50,S-12C, H, Nos  [3344-16-9]

(2) Benzene; C6H6; [71-43-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n benzene at 28 + 4°C was reported as:

0.60 mg em™. (9.48 x 107* mol dm™> solution - comptler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soin was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (+0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

commercial product of high purity (95 to
100%).
of A.C.S. or

Benzene was U.S.P. grade.

ESTIMATED ERROR:

Solubihity: None specified.
Temperature prectsion: * 4°C (authors).

REFERENCES:
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200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible 1nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (#0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.0! mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

1) 4-Thia-1l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acud,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7. B
N,N'-bis{(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthreny!)methyll-1,2-ethanediamine
(2:1) (hydrabamine penicilin  G);

CluHISNZOQS'VZCQZHGL}NZ; [3344-16-9]

(2) Renzene, methyl- (toluene); C7H8;
[108-88-3]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n toluene at 28 + 4°C was reported as:

0.39 mg em™. (6.16 x 107* mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

commercial product of high purity (95 to
100%).

Toluene was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.

Temperature precision: + 4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

D 4-Thia-1-azabicyclo(3,2,0lheptane-2- Wetss, P.J.; Andrew, M.L.; Wright. W.W,
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7. -
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
1,%a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamme pericilin  G);

I C16H18N2045'1/2C42H64N2; [3344-16-9]

(2) Petroleum ether (ligroin)

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G in ligroin at 28 + 4°C was reported as:

0.0 mg cm—B. (0.0 mol dm-3 solution - compuler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

200 mg of the antibiotic tn a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 +4°C). If there was any visible tnsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (+0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (10.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+£0.01 mg) was repeated.

commercial product of high purity (95 to
100%).

Ligroin was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-{(phenylacetyl)aminol-,compd with
N,N'-bis[(1,2,3,4,4a,9,10,10a~octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicilin Q)
C16H18N2045'1/7C42H64N2; [3344-16-9]

(2) Pentane,2,2,4,-trimethyl- (1sooctane);
CgH g5 [540-84-1]

ORIGINAL MEASUREMENTS:

Weiss, P.J.3 Andrew, M.L.; Wright. W.W,
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

0.055 mg cm ~. (8.69 x 10~

Solubility of hydrabamine penicillin G 1n 1sooctane at 28 + 4°C was reported as:

5 mol dm™> solution - compuler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic tn a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (£0.! mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin G was a pooled
commercial product of high purity (95 to
100%).

Isooctane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-[(phenylacetyl)amino]-,compd with
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);
C|gH gN,0, S 12C, H Nos  [3344-16-9]

(2) Methane, tetrachloro- (carbon tetra-
chloride); CCla; [56-23-5]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.50 mg em™.

mol dm”

Solubility of hydrabamine penicilin G 1n carbon tetrachloride at 28 * 4°C was reported as:
(7.90 x 10~

3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (*0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilin G was a pooled
commercial product of high purity (95 to
100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: *4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

% 4-Thia-1-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acud,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amino]-,compd with 374-7.
N,N'-bis{(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine pentcillin  G);

C16H18N2045°UZCI42H64N2; [3344-16-9]
(2) Acetic acid, ethyl ester (ethyl acetate);
CuHSOZ; [141-78-6]
VARIABLES: PREPARED BY:

One temperature: 28°C | A Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n ethyl acetate at 28 £ 4°C was reported as:

1.65 mg em™. (261 x 1072 mol dm'? solution - compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 > 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (*0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£0.1 mg). If the residue

was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+£0.01 mg) was repeated.

commercial product of high purity (95 to
100%).

Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision:  4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Wess, P.J.; Andrew, M.L.; Wright. W.W,
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amino)-,compd with 374-7. -
N,N'-bisl(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)~1-phen-
anthreny!)methyl]-1,2-ethanediamine
(2:1) (hydrabamine pemcillin  G);

C16H18N204S'1/2C42H61+N2; [3344-16-9]

(2) 1-Butanol, 3-methy! acetate (1soamyl
acetate); C7HMOZ; [123-92-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n isoamyl acetate at 28 * 4°C was reported as:

1.t mg em™. (2.2 x 1072 mo! dm™2 solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Hydrabamine penicilin G was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (*20.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

commercial product of high purity (95 to
100%).
U.S.P.

Isoamyl acetate was of A.C.S. or

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[{phenylacetyl)aminol-,compd with 374-7,
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) {(hydrabamine pentcillin G}

C16H18N204S'V2C42H64N2; [3344-16-9]

(2) 2-Propanone (acetone); C;H O; [67-64-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n acetone at 28 * 4°C was reported as:

3.4 mg em ™. (5.4 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Hydrabamine penicillin G was a pooled

200 mg of the antibiotic 1n a 15 cm? glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (*0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (#0.0!
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£ 0.01 mg) was repeated.

100%).

Acetone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature preciston: *4°C (authors).

REFERENCES:
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COMPONENTS :

(1) 4-Thia-l1-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-{(phenylacetyl)amino]-,compd with
N,N'-bis[(},2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]l-1,2-ethanediamine

(2:1) (hydrabamine penicillin  G);
CISHISNZOL}S'UZCQZHGUNZ; [3344-16-9]
(2) 2-Butanone (methyl ethyl ketone);

C4H80; [78-93-3]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G in methyl ethyl ketone at 28 % 4°C was reported as:

3.65 mg em™. (5.77 x 1072 mol dm™> solution - compuler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the restdue
was reweighed (+0.1 mg). If the residue

was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

-

SOURCE AND PURITY OF MATERIALS:

Hydrabamine
commercial
100%).

penicillin G was a pooled
product of high purity (95 to

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.
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ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES ;
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Hydrabamine penicillin G

L

PONENTS :
CPS Ol&-h{"hla- l-azabicyclo[3,2,0}heptane-2-

carboxyfic acid,3,3-dimethyl-7-0x0-
6-[(phenylacetyl)amino]}-,compd with
N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-l-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicilin  G);

clsﬂlsNzous.l/zc“H“Nz; [3344-16-9]

(2) Ethane,l,l'-oxybis- (diethyl ether);

CI&HIOO; [60-29-7]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7. —

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.70 mg em™.

Solubility of hydrabamine penicillin G in diethyl ether at 28 + 4°C was reported as:

(1.11 x 10’3 mol dm—3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the anubiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (+0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed (+0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicilin G was a pooled
commercial product of high purity (95 to
100%).

Diethyl ether was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature. precision: + 4°C (authors).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0)heptane-2- | Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7,

N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine

(2:1) (hydrabamine penicillin G);
C16H18N2045'1/2C142H64N2; [3344-16-9]
(2) Ethane, dichloro- (ethylene chloride);

C,H,Cl; [1300-21-6]

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

greater than:

20 mg em™>,

Solubility of hydrabamine penicillin G in ethylene chloride at 28 + 4°C was reported as being

(Greater than 3.2 x 1072 mol dm™> solution - compiler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Ten cm?® of solvent was added to about
200 mg of the antibiotic in a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm->.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin G was
commercial
100%).

a pooled
product of high purity (95 to

Ethylene chloride was of A.C.S.
grade.

or U.S.P.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES :
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200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7.
N,N'-bisl(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7~(1-methylethyl)-1-phen-
anthrenyl)methyi]-1,2-ethanediamine
(2:1) (hydrabamine penicitin  G);

CIGHISNZOUS'VZCQZHU#NZ; [3344-16-9]

(2) 1,4-Dioxane; CQHSOZ; [123-91-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G in 1,4-dioxane at 28 £ 4°C was reported as:

14.65 mg cm-3. (2.31 x 10~2 mol dm_3 solution -~ compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm?® of solvent was added to about Hydrabamine penicillin G was a pooled

commercial product of high purity (95 to
100%).

1,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol}-,compd with 374-7, A

N,N'-bis[(t,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin  G);

C16H18N2045°1/ZC42H61&N2; [3344-16-9]

Methane, trichloro- (chloroform); CHCL
[67-66-3]

2 35

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of hydrabamine penicillin G 1n chloroform at 28 * 4°C was reported as greater than:
(Greater than 3.2 x 107

2 3

mol dm™~ solution - compiler).

AUXILIARY

f———

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent was added to about
200 mg of the antibiotic ;n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm-’.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin G was
commercial
100%).

a pooled
product of high purity (95 to

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (£0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (£ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

COMPONENTS : ORIGINAL MEASUREMENTS:

?B 4-Thia-1-azabicyclo(3,2,0}heptane-2- Weiss, P.J; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7. -
N,N'-bis{(1,2,3,4,4a,9,10,10a-octahydro-
1,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicilin  G);

CH gNOy S 12C JH Nos  [3344-16-9]

(2) Carbon disulfide; CS,; [75-15-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicillin G 1n carbon disulfide at 28 £ 4°C was reported as:

1.4 mg em™. (2.2 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent was added to about Hydrabamine penicillin G was a pooled

200 mg of the antibiotic in a 15 cm?® glass- commercial product of high purity (95 to

100%).

Carbon disulfide was of A.C.S. or
grade.

U.S.P.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: * 4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7.

N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penicillin G);

C16H18N2045'VZC42H64N2; [3344-16-9]
(2) Pyridine; CsHgN; [110-86-11
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of hydrabamine penicilin G 1n pirydine was 28 * 4°C was reported as greater than:
20 mg em™. (Greater than 3.2 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent was added to about | Hydrabamine penicillin G was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 mun at room temperature
(28 + 4°C). If all of the material appeared Pyridine was of A.C.S. or U.S.P. grade.
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm=>.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precisiont +4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0}heptane-2- Weiss, P.J.; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7.

N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyi-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]-1,2-ethanediamine
(2:1) (hydrabamine penwcillin G);

CeH | gN50,S-12C H, Nos  [3344-16-9]
(2) Formamide; CHBNO; [75-12-7]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of hydrabamine penicillin G in formamide at 28 + 4°C was reported as greater than:
(Greater than 3.2 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent was added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by bhand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~’.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin G was a pooled
commercial product of high purity (95 to
100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thra-l-azabicyclo[3,2,0lheptane-2- | Weiss, P.J; Andrew, M.L.; Wright. W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 374-7.

N,N'-bis[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyl]l-1,2-ethanediamine
(2:1) (hydrabamme penicillin - G);

C Hl8 2 Sl/‘ZC42 6l+N2’ [3344-16-9]
C,H, O

(2) 1,2 Ethanediol (ethylene glycol); C,H O,;
[107-21-1]

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

than: -3
20 mg cm

Solubihity of hydrabamine penicilin G in ethylene glycol at 28 * 4°C was reported as greater

(Greater than 3.2 x 1072

mol dm™> solution - compiler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm™

SOURCE AND PURITY OF MATERIALS:

Hydrabamine penicillin G was
commercial
100%).

a pooled
product of high purity (95 to

Ethylene glycol of A.C.S. or U.S.P.

grade.

was

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: *+4°C {authors).

REFERENCES:
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Hydrabamine penicillin G

COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3-dimethyl-7-oxo-
6-[(phenylacetyl)amino}-,compd with
N,N'-bi1s[(1,2,3,4,4a,9,10,10a-octahydro-
l,4a-dimethyl-7-(1-methylethyl)-1-phen-
anthrenyl)methyll-1,2-ethanediamine
(2:1) (hydrabamine penictihn  G);

C, gH | gN20,S12C, JH Nos  [3344-16-9]

16
(2) Benzene methanol (benzyl alcohol);

C,HgO; [100-51-6]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright. W.W.
Antibiotics and Chemotherapy 1957, 7,
374-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

than: -3
20 mg cm 7.

(Greater than 3.2 x 107

Solubility of hydrabamine penicilin G in benzyl alcohol at 28 * 4°C was reported as greater

2

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent was added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg. cm~>.

SOURCE AND PURITY OF MATERIALS:

Hydrabamine pemcilin G was a pooled

commercial product of high purity (95 to
100%).
Benzyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:
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COMPONENTS : EVALUATOR:

(1) 4-Thia-1~azabicyclo[3,2,0)heptane-2-carboxy- | Eric Tomlinson.
lic acid,3,3-dimethyl-7-oxo-6-[(phenylacetyl)- | Department of Pharmacy,
aminol-, complexed with n,N'-bis(phenyl- University of Amsterdam,
methyl)-1,2-ethanediamine (2:1) (benzathine The Netherlands.

entcillin G); C,,H, N, O.S,.C, H,.N_;
1538-09-6] 32 736 °47872°716 2072 \ December [983.

(2) Water; HpO; [7732-18-5]

CRITICAL EVALUATION:
Three groups have reported on the aqueous solubility of benzathine penicilin G (1-3).

The influence of pH (1.1l to 9.58) and temperature ( 297 K and 310 K) on the aqueous solubii-
ity have been studied by Brunner and Margreiter (1). The amount of penicdlm dissolved In
the solvent was determined by drying to constant weight. A precision of - 2% 1s estimated
for all the solubility values reported by these workers, (evaluator). It is not possible to estim-
ate the precision in the reported temperature or pH values, though for the latter it 1s prob-
ably I 0.02 pH units, The solubilittes of benzathine pemicillin G at 297 K and 310 K are
reported as 1.5 x 104 mol dm-3 and 2.2 x 10°% mol dm‘3, respectively. (Values converted
to SI units by compiler). The Table gives the aqueous solubility of benzathine penmicillin G
in water at various pH's and at 297 K and at 310 K (1). From this 1t ts possible to see that
the solubility increases sharply in strongly acid solutions, but only shightly in alkaline solut-
lons. Brunner and Margreiter have made a detailed theoretical study concerning the calculat-
ton of the solubility of this solute using appropriate acid and base dissociation constants
(2). They found good agreement between results obtained experimentally and those obtained
by calculation except at 297 K at pH's 1.1l and 1.61, and at 310 K at pH's 1.20 and 2.32,
(which could be indicative of degradation effects). Accordingly, all the values given in the
Table are designated as being tentative, except for those determined at these latter pH
values - which are rejected. In addition, although benzathine penicilin G was found by the
authors to be more stable than benzathine penicillin V, the solubility values above a pH of
8.50 are doubtful because of possible instability problems.

Solubility (10* mol dm™>)

pHP at 297 K pHP® at 310 K
111 81.9 1.20 136
1.61 14.9 2.32 9.35
2.30 3.68 2.72 401
3.03 1.70 3.05 3.30
7.66 5.00 7.35 12.5
8.41 8.74 8.00 141
8.95 14.8 8.50 20.8
9.58 32.7 8.85 35.7

é Calculated by compiler; b pH altered using either HCl or NaOH).

Weiss et al (3) reported the solubility in water of benzathine pemcillin G at 301% K as 3.46
x 10-% mol dm~3 (units - compiler), which i1s considerably different to that reported by Brunner
and Margreiter at 297 K (1). A precision of I 5% may be estimated for this solubility value
(evaluator), though the value must be considered as highly tentative.

REFERENCES

(1) Brunner, R.; Margreiter, H. Montash. 1955, 86, 958.

(2) Brunner, R.; Margreiter, H. Montash. 1955, 86, 767.
(3) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 347.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Brunner, R.; Margreiter, H. Montash.
carboxylic acid,3,3,-dimethyl-7-oxo-~ 1955, 86, 958-85.

6-[{phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

CBZHBGNQOSSZ'CIGHZONZ; [1538-09-6]
(2) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
Temperature A. Regosz
EXPERIMENTAL VALUES:
Solubihity
a
t/°C g dm-3 10* mol dm->
24 0.14 1.54
37 0.20 2.20

3Calculated by compiler, {using the molecular weight of anhydrous

benzathine penicillin G calculated by the authors).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

20 cm® of water were added to an accurately Benzathine penicilllin G contained 6.74%
weighed sample of antibiotic in a 50 cm? by wetght of crystalline water. The water
flask, and the suspension was shaken for content was determined by Karl-Fischer
about | hour at either 24°C or 37°C. The titration. The source of benzathine penictllin
suspension was then filtered and the residue G was not given, nor was the purity of
transferred quantitatively to a tared glass the water.

crucible. The sample was then dried to
a constant weight under vacuum. The pH
values of the clear filtrates were measured
as 5.28 {at 24°C) and 5.21 (at 37°C).

ESTIMATED ERROR:

None specified.

REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo0-
6-[(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine pentcillin Gj

C32H36N40852'C16H20N2; [1538-09-6]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter, H. Montash.
1955, 86, 958-85.

(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Water; H,0; [7732-18-5]
VARIABLES: PREPARED BY:
pH at 24°C and 37°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
at 24°C at 37°C
a a
pH g dm->  10* mol dm-> pH gdm—>  10* mol dm™>
3.03 o.l16 1.70 3.05 0.30 3.30
2.30 0.34 3.68 2.72 0.37 4,01
1.61 1.36 14.90 2.32 0.85 9.35
111 7.45 81.95 1.20 12.45 136.89

calculated by the authors).

@Calculated by compiler, (using the molecular weight of anhydrous benzathine penicillin G

P——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

20 cm’® of hydrochloric acid solutions of
various pH values were added to an accurate-
ly weighed sample of antibiotic 1n a 50
cm?® flask, and the suspension was shaken
for about 1 hour at either 24°C or 37°C.
The suspension was then filtered and the
residue transferred quantitatively to a
tared glass crucible. The sample was then
dried to a constant weight under vacuum.
The authors compared the solubilities found
with those reported 1n (1).

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G contained 6.74%
by weight of crystalline water. The water
content was determined by Karl-Fischer
titration. The source of benzathine pentcillin
G was not given, nor were the purities
of water and hydrochloric acid.

ESTIMATED ERROR:

None specified.

REFERENCES:

1. Brunner, R. Montash. 1955, 86, 767-95.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Brunner, R.; Margreiter, H. Montash.
carboxylic acid,3,3,-dimethyl-7-oxo- 1955, 86, 958-85.

6-[(phenylacetyl)amino]-,compd with
N,N'-bis{phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G

C32H36N408S2'C16H20N2; {1538-09-6]

(2) Sodium hydroxide; NaOH ; [1310-73-2]
(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:
pH at 24°C and 37°C A. Regosz

EXPERIMENTAL VALUES:

Solubtlity
at 24°C at 37°C
a a
pH g dm->  10* mol dm™3 pH g dm=3  10* mol dm-3
7.66 0.46 5.00 7.35 114 12.48
8.41 0.80 8.74 8.00 1.28 14.08
8.95 1.35 14.85 8.50 1.89 20.79
9.58 2.97 32.67 8.85 3.25 35.75

3Calculated by compiler, (using the molecular weight of anhydrous benzathine penicillin G

calculated by the authors).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

20 cm?® of sodium hydroxide solutions of Benzathine penicilin G contained 6.74%
various pH values were added to an accurate- by weight of crystalline water. The water
ly weighed sample of antibiotic in a 50 content was determined by Karl-Fischer
cm’ flask, and the suspension was shaken titration. The source of benzathine penicillin
for about | hour at either 24°C or 37°C. G was not given, nor were the purities
The suspension was then filtered and the of water and sodium hydroxide.

residue transferred quantitatively to a
tared glass crucible. The sample was then
dried te a constant weight under vacuum.
The pH values of the clear filtrates were
measured as 5.28 (at 24°C) and 5.21 (at

7°C).
3 ) ESTIMATED ERROR:

None specified.

REFERENCES :
1. Brunner, R. Montash. 1955, 86, 767-95.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-1l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine peniciliin G;
C32H36N40852'C16H20N2’ [1538-09-6]
(2) Water; H20; [7732-18-5]
VARIABLES: PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

0.315 mg em™.

Solubility of benzathine penicillin G 1n water at 28 + 4°C was reported as:
(3.46 x 107 mol dm™> solution - compiler).

AUXILIARY INFORMATION

—

METHOD /APPARATUS /PROCEDURE:

Ten cm’ of solvent was added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at rcom temp
(28 + 4°C), If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( £0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G was a pooled commer-
cital product of high purity (95 to 100%).

Water was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C (authors).

REFERENCES :
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EVALUATOR:
Eric Tomlinson.

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carboxy-

lic acid,3,3-dimethyl-7-oxo-6-{(phenylacetyl)-
amino)-, complexed with N,N'-bis(phenyl-
methyl)-1-2-ethanediamine (2:1) (benzathine

Department of Pharmacy,
University of Amsterdam,
The Netherlands.

Ff;‘;g‘_gg‘_ﬁ)’ C3pH3N,Og5,-CgHpgNys

(2) All non aqueous solvents

December 1983.

CRITICAL EVALUATION:

The solubilities of benzathine penicilin G in 23 different non aqueous solvents at 30134
K have been reported by Weiss et al (1). These workers used a pooled commercial product
sample of high purity (95 to 100%). The amount of peniciliin dissolved was estimated by
either drying a solution to constant weight, or, with some solvents, by visual examination,
such _that no evidence of undissolved solute indicated a solubility of greater than 20 mg
cm ~°. All values reported were uncorrected for solvent blank, which was generally less than
0.05 mg total. All data according to Weiss et al have been recalculated to SI units (compiler),
and are given in the Table.

Solvent Solubulity,(at 30174 K)
(mol dm )
-2
methanol 1.9 x 10_2
ethanol 1.7 x 10 3
1sopropanol 4.0 x 10:4
tsoamyl alcohol 6.6 x lO_a
cyclohexane 35 x 10_4
benzene 5.0 x 10_4
toluene 7.9 x 10_3
Ligroin 1.1 x 10_5
tsooctane 9.9 x 10_4
carbon tetrachloride 6.3 x lO_3
ethyl acetate 1.3 x 10_ solublllzy greater than
1soamyl acetate 6.1 x IO_3 2.2 x 1072 mol dm~3
acetone 3.3 x IO_3
methyl ethyl ketone 3.5 x 10_4
diethylether 4.4 x 10_4
ethylene chloride 9.9 x lO_3
1,4-dioxane 2.6 x lO_3
chloroform 2.3 x 10_4
carbon disulfide 5.5 x 10
pyridine a
formamide a
ethylene glycol a -2
benzyl alcohol 1.4 x 10

(All solvents are of U.S.P. or A.C.S. grade).
All these values have an estimated precision of - ¥ 5% (evaluator). However they are unconfirm-

ed findings and must be designated as being tentative, except for where the solubility is
reported as being greater than 2.2 x 1074 mol dm™2, (which are regarded as being doubtful).

REFERENCE

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic ac:d,3,3,-dimethyl-7-ox0-~ Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

CBZHBGNQOSSZ.CMHZONZ; [1538-09-6]

(2) Methanol; CH,0; [67-56-1]

VARIABLES : PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G in methanol at 28 + 4°C was reported as:

16.9 mg em™, (1.9 x 102 mot dm™> solution - comptler).

AUXILIARY INFORMATION

h—

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Benzathine penicillin G was a pooled commer-
200 mg of the antibiotic in a 15 cm’ glass- cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly

by hand for about 2 min at room temp Methanol was of A.C.S. or U.S.P. grade.

(28 t4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( *0.1 mg). If the residue Solubiltty: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C (authors).
clear filtrate was placed tn a tared (:0.0l

mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh- REFERENCES :
ing (£ 0.0l mg) was repeated.

A~Kw
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclol3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;
C3oH 3N, 0gS,.C HogN,;  [1538-09-6)

(2) Ethanol; C2H6O; [64-17-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

15.46 mg em™.

Solubility of benzathine penicillin G in ethanol at 28 + 4°C was reported as:
(1.7 x 107% mol dm”

3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent was added to about
200 mg of the antibiotic In a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (# 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C n a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (¢ 0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
clal product of high purtty (95 to 100%).

Ethanol was of A.C.S. or U.S.P. grade.
ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: +4°C  (authors).
REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo0-
6-[{(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C32H36N40852'C16H20N2; [1538-09-6]

(2) 2-Propanol (1sopropanol); C4HgO;
[67-63-0]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES
One temperature: 28°C

PREPARED BY
A. Regosz

EXPERIMENTAL VALUES:

3.65 mg em™>,

Solubility of benzathine penicillin G in 1sopropano!l at 28 + 4°C was reported as:
(4.0l x 1073 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent was added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible tnsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared ( *0.l mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (¢0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Isopropanol was of A.C.S or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision:  * 4°C  (authors).

REFERENCES:
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COMPONENTS :

carboxylic

3277364872
(2) 1-Butanol,
CsH 5,05 [123-51-3]

(1) 4~Thia-1-azabicyclo[3,2,0]lheptane-2-

6-[{phenylacetyl)aminol-,compd
N,N'-bis{phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin Gj

C,,H, N, O.S C16H

3-methyl-

[1538-09-6]
alcohol)

20N 23
(1soamyl

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
with 347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.60 mg cm ™. (6.60 x 107*

mol dm”

Solubility of benzathine penicithin G 1n 1soamyl alcohol at 28 + 4°C was reported as:

3 solution - compuler).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE :

Ten cm’® of solvent was added to about
200 mg of the antibiotic 1n a 15 em?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (%0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high punity (95 to 100%).

Isoamyi alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubtlity: None specified.

Temperature precision: £ 4°C  (authors).
REFERENCES :




Benzathine penicillin G: other solvents

311

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic ac:d,3,3,-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
6-[{phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;
CBZHBGNQOSSZ'CM)HZONZ; {1538-09-6]

(2) Cyclohexane; CeH) o5 [110-82-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

0.315 mg em™,

Solubility of benzathine penicillin G in cyclohexane at 28 * 4°C was reported as:
(3.66 x 107" mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent was added to about
200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was f{filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( +0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: +4°C (authors).

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amino]-,compd with 3u47-7.

N,N’-bis{phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine pemicillin G

C3pH3gNy0g5,.CigH N

(2) Benzene; C6H6; [71-43-2]

[1538-09-6]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G 1n benzene at 28 + 4°C was reported as:
0.45 mg em™3. (4.95 x 107* mol dm™> solution - comptler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent was added to about Benzathine penicillin G was a pooled commer-
200 mg of the antibiotic 1n a 15 cm? glass- cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly

by hand for about 2 min at room temp Benzene was of A.C.S. or U.S.P. grade.

(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear f{iltrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C  (authors).
clear filtrate was placed 1n a tared (:0.01
mg) weighing bottle, and the procedure

ESTIMATED ERROR:

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J;; Andrew, M.L.; Wrnight W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis{phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C3H3,N,0g5,.C (H, N {1538-09-6]

(2) Benzene, methyl- (toluene); C7H8;

[108-88-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G in toluene at 28 * 4°C was reported as:
0.72 mg cm™>. (7.92 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm’ of solvent was added to about Benzathine penicillin G was a pooled commer-

200 mg of the antibiotic 1n a 15 cm? glass- cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Toluene was of A.C.S. or U.S.P. grade.
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear f{filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further drted for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelghed ( +0.1 mg). If the residue Solubility: None spectfied.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C  (authors).
clear filtrate was placed in a tared (+0.01

ESTIMATED ERROR:

mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh- REFERENCES:
ing (+0.01 mg) was repeated.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclio[3,2,0]lheptane-2- Weiss, P.J.; Andrew, M.L.g Wrnight W.W.
carboxylic ac:id,3,3,-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C32H36N40852'C16H20N2; [1538-09-6]

(2) Petroleum ether (ligroin)

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicilin G in ligroin at 28 + 4°C was reported as:

0.99 mg em™, (1.09 x 10™2 mol dm™2 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent was added to about Benzathine penicilin G was a pooled commer-
200 mg of the antibiotic 1n a 15 cm?® glass- cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly

by hand for about 2 min at room temp Ligron was of A.C.S. or U.S.P. grade.

(28 £ 4°C). 1f there was any visible insoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( £ 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: + 4°C (authors).
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure

ESTIMATED ERROR:

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (+£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis{(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C3yH3gN;OgS5CgHpgNi

(2) Pentane,2,2,4-trimethyl-
CSHIS; [540-84-1]

[1538-09-6]

(1sooctane);

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.09 mg em™.,

mol dm'3

Solubility of benzathine peniciullin G in :sooctane at 28 + 4°C was reported as:
-5
(9.89 x 10

solution - compiler).

AUXILIARY INFORMATION

S—

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent was added to about
200 mg of the antibiotic 1n a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible msoluble
material the suspenston was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm® of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Isooctane used was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature preciston: + 4°C  (authors).
REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-
carboxylic acid,3,3,-dimethy!{-7-ox0~
6-[(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

CBZHBGNGOSSZ'CIGHZONZ; [1538-09-6]
(2) Methane, tetrachloro- {carbon tetra-
: chloride); CCl“; [56-23-5]

ORIGINAL MEASUREMENTS:

Wewss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

0.57 mg em™.

Solubility of benzathine penicillin G 1n carbon tetrachloride at 28 £ 4°C was reported as:
(6.27 x 10™* mol dm™3 solution - compiler)

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent was added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( ¢+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing ( +0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G was a pooled commer-
cial product of high purtty (95 to 100%).

Carbon tetrachloride was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision:

+ 4°C  (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W,
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol}-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

CBZHBGN#OSSZ'CI6HZON2; [1538-09-6]

(2) Acetic acid, ethyl ester (ethyl acetate);

C4H802; [141-78-6]

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

1.2 mg em™. (1.3 x 107

mol dm”

Solubility of benzathine penicilin G in ethyl acetate at 28 + 4°C was reported as:

3 solution - compiler).

S

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent was added to about
200 mg of the antibiotic 1n a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
Mmaterial the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vVacuum oven. After cooling, the residue
was reweighed ( # 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

-

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Ethyl acetate was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: +4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)laminol-,compd with 347-7.

N,N'-bis{phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C32H36NQO852'C16H20N2; [1538-09-6]

(2) |-Butanol, 3-methy!l acetate (1soamyl
acetate); C7H1402; [123-92-2]

VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G 1n 1soamyl acetate at 28 + 4°C was reported as:

0.55 mg em™2. (6.05 x 107* mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE. AND PURITY OF MATERIALS:
Ten cm® of solvent was added to about Benzathine penicillin G was a pooled commer-
200 mg of the antibiotic 1n a 15 cm?® glass- cial product of high purity (95 to 100%).
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Isoamyl acetate was of A.C.S. or U.S.P.

(28 + 4°C). If there was any visible 1nsoluble grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a - —
vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision:  +4°C  (authors).

clear filtrate was placed in a tared (+0.01
mg} weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (+£0.01 mg) was repeated.
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COMPONENTS ; ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[{phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine pentcillin G;

C3H34N,0g5,.C) gHypNys

(2) 2-Propanone (acetone); C3H6O;
[67-64-1]

[1538-09-6]

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

3

3.0 mg cm™". ?

(3.3 x 10°

mol dm~

Solubility of benzathine penicillin G in acetone at 28 *4°C was reported as:

3 solution - comptler).

—

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent was added to about
200 mg of the antibiotic in a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at

material the suspension was
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1in a tared (£0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

room temp
(28 = 4°C). If there was any visible insoluble
centrifuged

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G was a pooled commer-
cial product of high purity (95 to 100%).

Acetone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: £ 4°C

(authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]Jheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957,7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C32H36N4O852'C16H20N2; [1538-09-6]

(2) 2-Butanone (methyl ethyl ketone); CquO?

[78-93-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G 1n methyl ethyl ketone at 28 + 4°C was reported as:

3.2 mg em™. (3.5 x 107 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Benzathine penicillin G was a pooled commer-
200 mg of the antibiotic in a 15 cm?® glass- clal product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Methy! ethyl ketone was of A.C.S. or U.S.P.
(28 £ 4°C). If there was any visible insoluble grade.

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( % 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C 1in a 1
vacuum oven. After cooling, the residue [ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).

clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh- REFERENCES ;
ing (£ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amino}-,compd with 347-7.

N,N'-bis{phenylmethyl)-1,2 ~ethanediamine
(2:1) benzathine penicillin G;

C3,H3N,0g55.C ) (HygN o3 [1538-09-6]

(2) Ethane,l,1'-oxybis- (diethyl ether);
CQHIOO; [60-29-7]

VARIABLES: PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

Solubility of benzathine penicilin G in diethyl ether at 28 + 4°C was reported as:
0.40 mg em™2, (.40 x 107* mol dm™ solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent was added to about Benzathine penicillin G was a pooled commer-
200 mg of the antibiotic 1in a 15 cm?® glass- cial product of high purity (95 to 100%).

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp Diethyl ether was of A.C.S. or U.S.P. grade.
(28 £ 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear f{iltrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( = 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision:  +4°C (authors).
clear filtrate was placed 1n a tared (+0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweigh- REFERENCES :
ing (£9.01 mg) was repeated. ’
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Benzathine penicillin G: other solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclo(3,2,0lheptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo0-
6-[(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 ~ethanediamine
(2:1) benzathine penicillin G;

C3pH3gN,O0g5,-C Ny

(2) Ethane, dichloro- (ethylene
M, Clys [1300-21-6]

[1538-09-6]
chloride);

ORIGINAL MEASUREMENTS:

Weiss, P.J.s Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957,7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicillin G 1n ethylene chloride at 28 + 4°C was reported as:

4

0.90 mg cm™. (9.90 x 10

mol dm”

3 solution - compuler).

AUXILIARY INFORMATION

METHOD 'APPARATUS /PROCEDURE:

Ten cm’ of solvent was added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 £ 4°C). If there was any visible insoluble
matertal the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G was a pooled commer-
cial product of high purity (95 to 100%).

Ethylene chloride used was of A.C.S. or
U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibjotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;
CBZHBGNQOSSZ'CIGHZONZ; [1538-09-6]
(2) 1,4-Dioxane; C,HgOy; [123-91-1]
VARIABLES: PREPARED BY:
A. Regosz

One temperature: 28°C

EXPERIMENTAL VALUES:

3

2.4 mg em™. (2.6 x 10°

mol dm_3

Solubility of benzathine penicillin G in 1,4 dioxane at 28 + 4°C was reported as:

solution - compuler).

—

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent was added to about
200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

I,4-Dioxane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubulity: None specified.

Temperature precision: % 4°C  (authors).

REFERENCES :
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Benzathine penicillin G: other solvents

COMPONENTS :

(1) 4-Thia-1-azabicyclol3,2,0]heptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo0-
6-[(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.g Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

One temperature: 28°C

C3,H3gN,0g5,.C (Hy N [1538-09-6]
(2) Methane, trichloro- {(chloroform); CHCIB;
[67-66-3]
VARIABLES: PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

3 3

2.1 mgem . (2.3 x 107

Solubility of benzathine penicillin G in chloroform at 28 + 4°C was reported as:

mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm?® of solvent was added to about
200 mg of the antibiotic in a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). 1f there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared (£ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the residue
was reweighed ( +0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (0.0l
mg)  weighing  bottle, and the procedure
of cvaporation, drying, cooling and reweigh-
ing (1 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
ctal product of high purity (95 to 100%).

Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: +4°C  (authors).

REFERENCES:




Benzathine penicillin G: other solvents

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Wetss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[(phenylacetyl)amino]-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;
C32H36N40852'C16H20N2; [1538-09-6]

(2) Carbon disulfide; CS,; [75-15-0]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

3

0.50 mg cm™ ", 4

(5.50 x 107

mol dm™>

Solubility of benzathine penicillin G 1n carbon disulfide at 28 + 4°C was reported as:

solution - compiler).

AUXILIARY INFORMATION

b,

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic 1n a 15 cm® glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’® of the clear filtrate
were added to a tared ( $0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (:0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
Ing (£0.01 mg) was repeated.

-

SOURCE AND PURITY OF MATERIALS:

Benzathine penicilin G was a pooled commer-
cial product of high purity (95 to 100%).

Carbon disulfide was of A.C.S. or U.S.P.

grade.
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ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: + 4°C  (authors).

REFERENCES ;
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo0-
6-[(phenylacetyl)aminol-,compd with
N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

CapH 3N, OgS,-CgH N

(2) Pyridine; C4HN; [110-86-1]

[1538-09-6]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:

One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™. (Greater than 2.2 x 10°

Solubility of benzathine pemicilin G 1n pyridine at 28 # 4°C was reported as greater than:

2 mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
clal product of high purity (35 to 100%).

Pyridine was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: +4°C  (authors).

REFERENCES :




Benzathine penicillin G: other solvents

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Wetss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[{phenylacetyl)aminol-,compd with 347-7.

N,N'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G
C32H36N40852'C16H20N2; [1538-09-6]

(2) Formamide; CH,NO; [75-12-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of benzathine penicilin G in formamide at 28 + 4°C was reported as greater than:

20 mg em™>. (Greater than 2.2 x 107

2

mol dm™> solution - compiler).

AUXTLIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be in solution, the solubility was consider-

ed to be greater than 20 mg cm™.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Formamide was of A.C.S. or U.S.P. grade.
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ESTIMATED ERROR:

Solubility: None specified.

Temperature precision:  +4°C  {authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright W.W.
carboxylic acid,3,3,-dimethyl-7-ox0- Antibiotics and Chemotherapy 1957, 7,
347-7.

6-[(phenylacetyl)aminol-,compd with
N,N'-bis{phenylmethyl)-1,2 ~ethanediamine
(2:1) benzathtne penicillin G;

C3oH 3N 0g5,.C Hy NS [1538-09-6]

(2) 1,2-Ethanediol (ethylene glycol); C2H602;
{107-21-1]

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubility of benzathine penicillin G 1n ethylene glycol at 28 + 4°C was reported as greater than:
-2
(Greater than 2.2 x 10

mol dm-3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 t4°C). If all of the material appeared
to be in solution, the solubility was consider-
ed to be greater than 20 mg cm™.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-~
cial product of high purity (95 to 100%).

Ethylene glycol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision: £4°C  (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia~l-azabicyclol[3,2,0lheptane-2-
carboxylic acid,3,3,-dimethyl-7-oxo-
6-[(phenylacetyl)aminol-,compd with
N,N’'-bis(phenylmethyl)-1,2 -ethanediamine
(2:1) benzathine penicillin G;

C3oH3gN,0gS,-CgHpoN s

(2) Benzenemethanol (benzyl

C,Hg0; [100-51-6]

[1538-09-6]
alcohol);

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.L.; Wright W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

12.45 mg em™3,

Solubility of benzathine penicillin G in benzyl alcohol at 28 + 4°C was reported as:
-2 -
(1.37 x 107° mol dm

3 solution - compiler).

AUXILIARY INFORMATION

—

METHOD /APPARATUS /PROCEDURE :

Ten cm’ of solvent was added to about
200 mg of the antibiotic tn a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 mun at room temp
(28 +4°C). If there was any visible nsoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( +0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
Clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweigh-
Ing (+0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin G was a pooled commer-
cial product of high purity (95 to 100%).

Benzyl alcohol was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.

Temperature precision:  +4°C (authors).
REFERENCES :
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COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0°heptane-2-carbo- Eric Tomlinson.
xylic acid3,3-dimethyl-7-ox0-6-[(4-methyl- Department of Pharmacy,
phenoxyacetyl)amino}-, complexed with N,Nt| University of Amsterdam,
bis{phenylmethyl)-1,2-ethanediamine (2:1) The Netherlands.

benzathine penicillin P); C,, H, N, O, .S 1983
& Ny [76082-03-6) 2% 40" 4-10°2" | December 198

(2) Water; HZO; [7732-18-5]

CRITICAL EVALUATION:

The influence of pH (1.90 to 8.70) and temperature ( 297 K and 310 K) on the aqueous solubil-
1ty of benzathine penicillin P have been studied by Brunner and Margreiter (1). The amount
of pentcillin dissolved in the solvent was determined by drying to constant weight. A precision
- 2% 1s estimated for all the solubility values reported, (evaluator). It 1s not possible to
estimate the precision in the reported temperature or pH values, though for the latter 1t
1s probably I 0.02 pH units.
The solubilities of benzathine penicilin P at 297 K and 310 K are reported as 2.37x 10 -4
mol dm=-3 and 3.09 x 10-% mol dm -3, respectively. (Values converted to SI units by compiler).
The Table gives the aqueous solubility of benzathine penicilin P at various pH's and at 297
K. From this 1t 1s possible to see that the solubility increases sharply in strongly acid solut-
1ons, but only shightly in alkaline solutions. Brunner and Margreiter have made a detailed
theoretical study concerning the calculation of the solubility of this solute using appropriate
acid and base dissociation constants (2). At pH's 8.07 and 8.42 there was good agreement
between results obtained experimentally and those obtained by calculation. However, at
the extreme pH's there was little agreement between the two, which could be indicative
of degradation effects. All the values given in this evaluation are designated as being tentat-
ive, except that at pH 1.90, which 1s considered to be doubtful.

i

Solubility (10 mol dm™2)2

pH® at 297 K
1.90 245
2.21 96.3
2.74 16.6
3.00 4.75
6.68 3.97
8.07 10.8
8.42 15.7
8.70 38.3

(® Calculated by compiler; b pH altered using either HCl or NaOH).

REFERENCES

(1) Brunner, R.; Margreiter, H. Montash. 1955, 86, 958.
(2) Brunner, R.; Margreiter, H. Montash. 1955 86, 767.




Benzathine penicillin P

331

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia~1-azabicyclo[3,2,0]heptane-2-carbo- Brunner, R.; Margreiter, H. Monatsh. 1955,
xylic acid,3,3-dimethyl-7-oxo-6-[{(4-methyl- 86, 958-65.
phenoxyacetyl)amino}-,compd with N,N'-bis
(phenylmethyl)-1,2-ethanediamine (2:1)

(benzathine penicillin B; C,,H, N, O,.S..
34740 7471072
CygHopNys [76082-03-6]

(2) water; H,0; {7732-18-5]

VARITABLES : PREPARED BY:

Temperature A. Regosz

EXPERIMENTAL VALUES:

Solubility
a
t/°C mg cm™> 10* mol dm™3
24 0.23 2.37
37 0.30 3.09
a Compiler
AUXTLIARY TNFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE. AND PURITY OF MATERIALS:
To an accurately weighed sample of the | Benzathine penicillin P contain 4.36% of

antibiotic 1n a 50 cm?® flask 20 cm?® of water
was added and the suspension shaken for
about | hr at 24°C or 37°C. The suspension
was then filtered and the residue quantitatively
transferred nto a tared glass crucible and
dried 1in vacuum to const weight. The pH
value of the clear filtrate was 5.20 measured

at 24°C only.

water by weight; 1ts source and purity were
not specified. The water content was de-
termined by Karl Fischer titration.

The purity of the water was not specified.

LSTIMATED FRROR:

Nothing specified.

REFERENCLS .
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Benzathine penicillin P

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]lheptane-2-carbo-

xylic acid,3,3-dimethyl-7-oxo-6-[(4-methyl-
phenoxyacetyl)amino}-,compd with N,N'-bis
(phenylmethyl)-l,2-eth)aned1amme (2:1)
(benzathine penicilin P); C,, H, N, O .S..
C,HagNys [76082-03-6] 2% 40471072

(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Brunner, R.; Margreiter,
86, 958-65.

H. Monatsh. 1955,

PREPARED BY:

VARIABLES:
pH at 24°C A. Regosz
EXPERIMENTAL VALUES:
Solubility
a

pH mg em™3 10* mot dm™>

3.00 0.46 4.75

2.74 1.6l 16.6

2.21 9.34 96.3

1.90 23.8 245

a Compuler

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

To an accurately we:;hed sample of the
antibiotic 1n a 50 cm’ flask 20 c¢cm’? HCI
soln of the required pH were added and
the suspension shaken for about | hr at
24°C. The suspension was then filtered and
the pH of the «clear filtrates accurately
measured. The residues were quantitatively
transferred nto tared glass crucible and
dried in vacuum to const weight. The solubil-
ittes were compared by the authors with
values calculated 1n (1).

SOURCE AND PURITY OF MATERIALS:

Benzathine penicillin P contain 4.36% of
water by weight; 1ts source and purity were
not specified. The water content was de-
termined by Karl Fischer titration.

The purities of hydrochloric acid and water
were not specified.

ESTIMATED LRROR:

Nothing specified.

REFERENCES,
(1) Brunner,
86, 767.

R.; Margreiter, H. Montash. 1955,
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COMPONENTS : ORIGINAL MEASURE :

?B %-Eﬂ'ua—1-azabicyclo[B,Z,O]heptane-Z-carbo- Brunner, R.: MZI:N:eSner H. Monatsh. 1955
xylic acid,3,3-dimethyl-7-oxo-6-[(4-methyl- 6 95&-65., g v v ==
phenoxyacetyl)amino}-,compd with N,N'-bis ’ .
(phenylmethyl)-1,2-ethanediamine (2:1)

(benzathine penicilin P); C,,H, N, O, .S,.
34740 471072
CIGHZONZ’ [76082-03-6]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; HZO; [7732-18-5]

VARIABLES: PREPARED BY:

pH at 24°C A. Regosz

EXPERIMENTAL VALUES:

Solubihity
a
pH mg em™ 10* mol dm™
6.68 0.39 3.97
8.07 1.05 10.8
8.42 1.53 15.7
8.70 3.71 38.2
a Compiler
AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

To an'accurately weslghed sample of the Benzathtne penicillin P contain  4.36% of

antibiotic 10 a 50 cm’ flask 20 cm’ NaOH | water by weight; 1ts source and purity were

soln of the requred pH were added and | not specified. The water content was de-
the suspension shaken for about 1 hr at [ termined by Karl Fischer titration.

24°C. The suspension was then filtered and
the pH of the clear filtrates accurately
measured. The residues were quantitatively
transferred 1nto tared glass crucible and
dried in vacuum to const weight. The solubil-
1ties were compared by the authors with
values calculated in (1).

The purities of sodium hydroxide and water
were not spectfied.

LSTIMATED ERROR:

Nothing specified.

Izh ERENCLS:
Brunner,

86, 767,

R.; Margreitter, H. Montash. 1955,
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COMPONENTS : EVALUATOR:
(1) 4- Thia-l-azabicyclo[3,2,0]heptane-2-carboxy-| Eric Tomhinson.
lic acid,3,3-dimethyl-7-oxo-6-{2-(allyithio)- Department of Pharmacy,
acetamido]-, complexed with 2-(diethyl- University of Amsterdam,
amino)ethyl-4-amino-2-chlorobenzoate (1:1) The Netherlands.

(chloroprocaine penicithin O}

C13H18N20452'C1 3H19C1N202; [575-52-0]

(2) All solvents

December 1983.

CRITICAL EVALUATION:

The solubilities of chloroprocaine penicithin O 1n 24 different solvents at 30134 K have been
reported by Weiss et al (l). These workers used a pooled commercial product sample of
high purity (95 to 100%). The amount of penicillin dissolved was estimated by either drying
a solution to constant weight, or, with some solvents, by visual examunation, ;uch that no
evidence of undissolved solute indicated a solubility of greater than 20 mg cm™ . All values
reported were uncorrected for solvent blank, which was generally less than 0.05 mg total.
All data according to Weiss et al have been recalculated to SI units {(compiler), and are given
in the Table.

Solvent Solubihity (at 30134 K)
(mol dm

water 1.5 x 1072

methanol a

ethanol a

1sopropanol a -2

tsoamyl alcohol 1.0 x 10_4

cyclohexane 4.8 x 10‘4

benzene 7.7 x 10-4

toluene 8.7 x 10_3

higroin L.l x 10_4

1sooctane 2.1 x 10_3

carbon tetrachloride 1.0 x 10_2 a

ethyl acetate 1.9 x 10_3 (* solubihity greater_than

1soamyl acetate 4.8 x 10 3.3 x 100 mol dm™3 )

acetone a

methyl ethyl ketone a -3

diethylether 2.4 x 10_2

ethylene chloride 1.1 x 10

1,4~dioxane a

chloroform a 4

carbon disulfide 7.5 x 107

pyridine a

formamide a

ethylene glycol a

benzyl alcohol a

(All solvents are of U.S.P. or A.C.S. grade).
All these values have an estimated precision of I 5% (evaluator). However they are unconfirm-

ed findings and must be designated as being tentative, except for where the solubility 1s
reported as being greater than 3.3 x 102 mol dm3, (which are regarded as being doubtful).

REFERENCE

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) l+—Th1a-1—azab1cyclo[3,2,O]heptane—2- Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allyithio)acetamido}-, compd with 347-7. —

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1){chloroprocaine peniciilin O);

ClBHISNZOQSZ'CIBHHCINZOZ; [575-52-0]

(2) Water; H,0; [7732-18-5]

VARIABLES : PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in water at 28+ 4°C was reported as:

9.2 mg em™. (1.5 x 1072 mol dm™ solution - compuler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about | Chloroprocamne penicillin O was a pooled
200 mg of the antibiotic in a 15 cm? glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Water was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear {filtrate
were added to a tared ( = 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + Q.1 mg). If the residue | Solubility: None spectfied.

was 0.5 mg or less, a second aliquot of [ Temperature precision: +4°C (authors).
clear filtrate was placed 1in a tared (0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing | REFERENCES:
(£ 0.01 mg) was repeated.

ESTIMATED ERROR:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1) {chloroprocaine peniciilin O);

C13Hl8N20452'C13H19C1N202; [575-52-0]

(2) Methanol; CHQO; [67-56-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

20 mg em™. (Greater than 3.30 x

Solubility of chloroprocaine penicillin O 1in methanol at 28 + 4°C was greater than:

1072 mol dm™> solution - compiler).

AUXILIARY

INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

Chloroprocaine penictlin O was a pooled
commercial product of high purity (95 to
100%).

Methanol was of A.C.5. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: 24°C (authors).

REFERENCES :
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stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1in solution, the solubility was considered
to be greater than 20 mg cm->.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0}heptane-2- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido]-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) chloroprocaine penicillin O);

Cl3H18N20452.C13H19C1N202; [575-52-0]

(2) Ethanol; CZHGO; [64-17-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O 1in ethanol at 28+ 4°C was greater than:

20 mg cm™>. (Greater than 3.30 x 102 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS;
Ten cm® of solvent were added to about | Chloroprocaine pemicillin O was a pooled
200 mg of the antibiotic 1n a 15 cm® glass- | commercial product of high purity (95 to

100%).

Ethanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubihity: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-l-azabicyclol3,2,0]heptane-2-
carboxylic acid,3,3-dimethyl-7-oxo0-
6-[2-(allylthio)acetamido]-, compd with
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O);

CIBHISNZOQSZ'CI3H19C1N202; [575-52-0]

(2) 2-Propanol (1sopropanol); CBHSO;
[67-63-0]

ORIGINAL MEASUREMENTS:

Weiss, P.J.; Andrew, M.Lg Wnight, W.W.
Antibiotics and Chemotherapy 1957, 7,
347-7.

VARIABLES:
One temperature: 28°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

20 mg em™.

Solubtlity of chloroprocaine penicillin O in 1sopropanol at 28 + 4°C was greater than:

(Greater than 3.30 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Ten cm’® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm->.

SOURCE AND PURITY OF MATERIALS:
Chloroprocaine penicilin O was a pooled
commerctal product of high purity (95 to
100%).

Isopropanol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: £4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2- Weiss, P.J.; Andrew, M.L; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}, compd with 347-7,

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1)(chloroprocaine penicillin O;

Cl3H18N20452'C13H19C1N202; [575-52-0]

(2) 1-Butanol,3-methyl- (1soamyl alcohol);
C.H,,0; [123-51-3]

5712
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine pentcillin O 1n 1soamyl alcohol at 28 +4°C was reported as:

6.05 mg cm'j. (1.0 x 10-2 mol dm'3 solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about | Chloroprocaine pentcilin O was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly | 100%).

by hand for about 2 min at room temperature
(28 + 4°C), 1f there was any visible insoluble Isoamyl alcohol was of A.C.S. or U.S.P.
material the suspension was centrifuged | grade.

within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( £0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( + 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: £4°C (authors).
clear filtrate was placed in a tared (+0.01
mg) wetghing bottle, and the procedure

of evaporation, drying, cooling and reweighing | REFERENCES:
(£ 0.01 mg) was repeated.

A-L#
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COMPONENTS : ORIGINAL MEASUREMENTS:

() 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1) ghloroprocaine penicillin O);

CIBHISNZOQSZ'CI3H19C1N202; [575-52-0]

(2) Cyclohexane; CGHIZ; [110-82-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O 1n cyclohexane at 28 +4°C was reported as:

0.29 mg em™. (4.82 x 107* mol dm™> solution - compiler).
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE ; SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Chloroprocaine penicilin O was a pooled
200 mg of the antibiotic in a 15 cm’ glass- | commercial product of high purity (95 to

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( *0.1 mg), If the residue
was 0.5 mg or less, a second ahquot of
clear filtrate was placed in a tared (z0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

100%).

Cyclohexane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubtlity: None specified.
Temperature precision: + 4°C (authors).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2- Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-{2-(allylthio)acetamido}, compd with 347-7.

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocame penicillin C);

Cl3H18N20452.C13H19C1N202; [575-52-01

(2) Benzene; C6H6; [71-43-2)]
VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in benzene at 28 + 4°C was reported as:
0.46 mg em™. (773 x 107* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Chioroprocaine penicillin O was a pooled
200 mg of the antibiotic in a 15 cm’ glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible mnsoluble | Benzene was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed ( +0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliqguot of Temperature precision: +4°C (authors).
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing | REFERENCES:
(£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1)(chloroprocaine penicillin O);

ClBHISNZOQSZ'CIBHHCINZOZ; [575-52-0]

(2) Benzene,methyl- (toluene); C./.Hg;

[108-88-3]
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubtlity of chloroprocaine peniciliin O 1n toluene at 28 +4°C was reported as:

0.52 mg em™>. (8.65 x 107* mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | Chloroprocane penicillin O was a pooled

200 mg of the antibiotic 1n a 15 cm’ glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 +4°C). 1f there was any visible insoluble Toluene was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The restdue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( %0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: £4°C (authors).
clear filtrate was placed in a tared (+0.0!
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing [REFERENCES:
(+ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1} 4-Thia-l-azabicyclo[3,2,0lheptane-2- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}, compd with 347-7.

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1) hloroprocaine penicillin O);

CUH18N20452.C13H19C1N202; [575-52-0]

(2) Petroleum ether (ligroin)

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penscillin O 1n ligroin at 28 +4°C was reported as:

0.64 mg em™. (1.07 x 10°2 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocaine penicilin O was a pooled
200 mg of the antibiotic in a 15 cm? glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly | 100%).

by hand for about 2 min at room temperature
(28 * 4°C), If there was any visible insoluble | Ligroin was of A.C.S. or U.5.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing | REFERENCES:
(+£0.01 mg) was repeated.

ESTIMATED ERROR:

-
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C?%PONENTS: ORIGINAL MEASUREMENTS:

1) 4-Thia-l-azabicyclio[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic, acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O)
C,3H | gN,0,5,5-C | 3H | gCIN,OL; [575-52-0]

137'18°27472°713 719
(2) Pentane,2,2,4-trimethyl- (isooctane);
CSHIS; [540-84-1]
VARIABLES: PREPARED BY:
One temperature: 23°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O 1n 1sooctane at 28 + 4°C was reported as:

0.12 mg em™. (2,08 x 107* mol dm™> solution - comptler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Chloroprocaine pemicilln O was a pooled
200 mg of the antibiotic 1n a 15 cm?® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 £ 4°C). If there was any visible insoluble | [sooctane was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed ( = 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of | Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing

(£0.01 mg) was repeated. REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(I) 4-Thia-l-azabicyclo[3,2,0]lheptane-2- Weiss, P.J.; Andrew, M.L. Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O);

C13H18N20452.C13H19CIN202; [575-52-0]

(2) Methane,tetrachloro- ({(carbon tetra-
chloride); CC14; [56-23-5]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicilin O 1n carbon tetrachloride at 28 + 4°C was reported as:

0.60 mg em™. (9.98 x 10™* mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocaine penicillin O was a pooled
200 mg of the antibiotic 1n a 15 cm’® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible Insoluble Carbon tetrachloride was of A.C.S. or U.S.P.
material the suspension was centrifuged grade.

within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (% 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed { + 0.1 mg). If the residue Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing | REFERENCES;
(£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | weoss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allyithio)acetamido]-, compd with 347-7. —

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chioroprocaine penicillin O);

C1 BHISNZOQSZ'CIBH 19ClNZOZ; [575-52-0]

(2) Acetic acid,ethyl ester (ethyl acetate);
C,H,O.; [141-78-6]

4gv 2
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O 1n ethyl acetate at 28+ 4°C was reported as:

11.50 mg em™. (191 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocamne penicilin O was a pooled
200 mg of the antibiotic 1n a 15 cm’ glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly | 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble | Ethyl acetate was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( + 0.1 mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue ESTIMATED ERROR:
was reweighed ( 0.1 mg). If the residue | gojubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).
clear filtrate was placed in a tared (0.0l P P - ( 9

mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing | REFERENCES:
(+0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.Ww.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamidol-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1) hloroprocaine penicillin O);

C13H18N20#52.C13H19C1N202; [575-52-0]

(2) 1-Butanol,3-methyl acetate (1soamyl
acetate); C7H1402; [123-92-2]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O 1n 1soamy! acetate at 28 +4°C was reported as:

2.90 mg em™. (4.81 x 107> mol dm™> solution - comptler).

——

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Chloroprocane penicilin O was a pooled

200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’? of the clear filtrate
were added to a tared (z 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( = 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed i1n a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

commercial product of high purity (95 to
100%).
Isoamyl acetate was of A.C.S. or U.S.P.

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:
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by hand for about 2 min at room temperature
(28 z 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm~’.

COMPONENTS : ORIGINAL MEASUREMENTS :

(1) 4-Thia-l-azabicyclo[3,2,0}heptane-2- Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) khloroprocaine penicilin O);

ClBHISNZO#SZ'C13H19C1N202; [575-52-0]

(2) 2-Propanone (acetone); C3H6O; [67-64-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in acetone at 28 £ 4°C was greater than:

20 mg em™. (Greater than 3.30 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Chloroprocaine penicilin O was a pooled

200 mg of the antibiotic 1n a 15 ecm glass- commercial product of high purity (95 to

stoppered test tube and shaken thoroughly 1009%).

Acetone was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7. —
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1)(chloroprocaine penicillin O}

Cy3H | gN,0,5,.C 3H | gCIN, O, [575-52-0]

(2) 2-Butanone (methyl ethyl ketone); C,Hg0;
[78-93-3]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O In methyl ethyl ketone at 28 + 4°C was greater than:

20 mg em™>. (Greater than 3.30 x 10°2 mol dm™ solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to’ about | Chloroprocaine penicilhin O was a pooled

200 mg of the antibiotic 1n a 15 cm® glass- | commercial product of high purity (95 to

stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=>,

100%).

Methyl ethyl ketone was of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0}heptane-2- | weis5, P.3; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-{2-(allylthio)acetamido]-, compd with 477, —

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O)

C13H18N20452'C13H 19ClNZOZ; [575-52-0]

(2) Ethane,!,l'-oxybis- (diethyl ether);
C,H, . 0; [60-29-7]

410
VARIABLES: PREPARED BY:
One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in diethyl ether at 28 + 4°C was reported as:

1.45 mg em™. @41 x 10°2 mol dm™> solution - comptler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about Chloroprocaine penicillin O was a pooled
200 mg of the antibiotic 1n a 15 cm’ glass- | commercial product of high purity (95 to
stoppered test tube and shaken thoroughly | 100%).

by hand for about 2 min at room temperature
(28 + 4°C). If there was any visible insoluble Diethyl ether was of A.C.S. or U.S.P. grade.
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared ( * 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a |- —
vacuum oven. After cooling, the residue |ESTIMATED ERROR:
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing REFERENCES :
(£0.01 mg) was repeated.

Solubility: None specified.
Temperature precision: +4°C (authors).
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C?PSPONENTS: ORIGINAL MEASUREMENTS:

1) 4-Thia-1-azabicyclol3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido]-, compd with 347-7. —

2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l1:1) {chloroprocaine pentcillin O);

C13H18N20452'Cl 3H19C1N202; [575-52-0]

(2) Ethane,dichloro- ({ethylene chloride);
CZH#CKZ; [1300-21-6]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicitlin O 1n ethylene chloride at 28 £4°C was reported as:

6.40 mg em™. (1.10 x 1072 mol dm™> solution - compiler).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocaine penictllin O was a pooled
200 mg of the antibiotic 1n a 15 cm’® glass- commercial product of high purity (95 to
stoppered test tube and shaken thoroughly 100%).

by hand for about 2 min at room temperature
(28 +4°C). If there was any visible 1nsoluble Ethylene chloride was of A.C.S. or U.S.P.
material the suspension was centrifuged | grade.

within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( +0.l mg) weighing
bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C i a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue | Solubility: None specified.

was 0.5 mg or less, a second aliquot of Temperature precision: +4°C (authors).
clear filtrate was placed 1n a tared (% 0.0l
mg) weighing bottle, and the procedure

ESTIMATED ERROR:

of evaporation, drying, cooling and reweighing | REFERENCES:
(£0.01 mg) was repeated.
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200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm=-2.

C?%PONENTS: ORIGINAL MEASUREMENTS:

1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | Weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7. -
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O);

CIBHISNZOI&SZ'C13H19CIN202; [575-52-0]

(2) 1,4-Dioxane; CUHSOZ; [123-91-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in 1,4-dioxane at 28 + 4°C was greater than:
20 mg em™>. (Greater than 3.30 x 1072 mol dm™> solution - comptler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm’? of solvent were added to about | Chloroprocaine penicilin O was a pooled

commercial product of high purity (95 to
100%).

l,4-Dioixane was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES :
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyli-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido), compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) khloroprocaine penicillin O);

Cy3H | gN50,5,.C3H gCIN, O [575-52-0]

(2) Methane, trichloro- (chloroform); CHCIB;
[67-66-3]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in chloroform at 28 + 4°C was greater than:

20 mg em™. (Greater than 3.30 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION

_EE}HOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm’ of solvent were added to about | Chioroprocaine penicilin O was a pooled

200 mg of the antibiotic 1n a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 £ 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->.

commercial product of high purity (95 to

100%).
Chloroform was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:
Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f there was any visible Insoluble

material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under

vacuum and 2 cm’ of the clear filtrate
were added to a tared ( £ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( % 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0}heptane-2- Weitss, P.J;; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7. —
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) €hloroprocaine penicillin O;

Cl3H18N20L‘52.C13H19C1N202; {575-52-0]

(2) Carbon disulfide; CSZ; {75-15-01

VARITABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O tn carbon disulfide at 28 4°C was reported as:
0.45 mg em™. (7.48 x 107* mot dm™? solution - comptler).
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocaine penicilin O was a pooled

commercial
100%).

Carbon disulfide was of A.C.S. or

grade.

product of high purity (95 to

U.S.P.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C {(authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic ac:d,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) (chloroprocaine penicillin O
C13H18N20452.C13H19C1N202; [575-52-0]

(2) Pyridine; CsHsN; [110-86-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicillin O in pyridine at 28 + 4°C was greater than:

20 mg em™. (Greater than 3.30 x 102 mol dm™> solution -compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about Chloroprocatne peniciliin O was a pooled

200 mg of the antibiotic in a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm™.

commercial

product of high purtty (95 to
100%).

Pyridine was of A.C.5. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: +4°C (authors).

REFERENCES:




356 Chloroprocaine peniciliin O

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]lheptane-2- | weiss, P.J; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamido}-, compd with 347-7. -
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (l:1) ¢hloroprocaine penicillin O);

C3H | gN»0,S,-C 3H | gCIN,OL; [575-52-0]

(2) Formamide; CHBNO; {75-12-7]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of chloroprocaine penicilin O in formamide at 28 * 4°C was greater than:

20 mg em™. (Greater than 3.30 x 1072 mol dm™> solution - compiler).
AUXILIARY INFORMATION
METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Ten cm? of solvent were added to about Chloroprocaine penicillin O was a pooled

200 mg of the antibiotic 1n a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). 1f all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm=>.

commercial

product of high purity (95 to
100%).

Formamide was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision: + 4°C (authors).

REFERENCES :




Chloroprocaine penicillin O 357

COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo- Antibiotics and Chemotherapy 1957, 7,
6-[2-(allylthio)acetamidol-, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1)(chloroprocaine penicillin O);

CIBHISNZOI&SZ'CI3H19C1N202; [575-52-0]

(2) 1,2-Ethanediol (ethylene glycol); C,H O,
[107-21-1]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubihity of chloroprocaine penicillin O 1n ethylene glycol at 28 + 4°C was greater than:

20 mg cm™. (Greater than 3.30 x 1072 mol dm™2 solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about Chloroprocaine penicithin O was a pooled

200 mg of the antibiotic tn a 15 cm’ glass-
Stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(28 + 4°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-’.

commercial product of high purity (95 to

100%).
A.C.S. or U.S.P.

Ethylene glycol was of

grade.

ESTIMATED ERROR:

Solubility: None specified.
Temperature precision:* 4°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2- | Weiss, P.J.; Andrew, M.L.; Wright, W.W.
carboxylic acid,3,3-dimethyl-7-oxo0-~ Antibiotics and Chemotherapy 1957, 7,
6-{2-(allylthio)acetamido}, compd with 347-7.
2-(diethylamino)ethyl-4-amino-2-chloro-
benzoate (1:1) {chloroprocaine penicilhin O);

Cl3H18N20452.C13H19C1N202; {575-52-0]

(2) Benzenemethanol (benzyl alcohol); C7H80;
[100-51-6]

VARIABLES: PREPARED BY:

One temperature: 28°C A. Regosz

EXPERIMENTAL VALUES:

Solubtlity of chloroprocaine penicillin O in benzyl alcohol at 28 + 4°C was greater than:

20 mg em™>. (Greater than 3.30 x 1072 mol dm™ solution - compiler).
AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about Chloroprocaine penicillin O was a pooled

stoppered test tube and

(28 + 4°C). 1f all of the material

to be greater than 20 mg cm-’.

200 mg of the antibiotic 1n a 15 cm’® glass-
shaken thoroughly
by hand for about 2 min at room temperature
appeared
to be 1n solution, the solubility was considered

commercial product of high purity (95 to

100%).

Benzyl alcohol was of A.C.S. or U.S.P. grade.

ESTIMATED ERROR:

Solubifity: None specified.
Temperature precision: £ 4°C (authors).

REFERENCES :
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Ciclacillin anhydrate
COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbox- Eric Tomlinson.
ylic acid,6-[[(1-aminocyclohexyl)carbony!] Department of Pharmacy,
aminol-3,3-dimethyl-7-oxo (ciclacillin University of Amsterdam,
anhydrate); C15H23N3045; [3485-14-1] The Netherlands.
(2) Aqueous solution December 1983.

CRITICAL EVALUATION:

The solubility of ciclacillin anhydrate in aqueous solution has been reported by three group
(1-3). Tsup et al (1) have studied the pH - solubility behavior of ciclacillin anhydrate at
constant 1wonic strength (p = 0.5) and temperature (310 K) using HCl or KOH to regulate
the pH. Their results were presented graphically, and exhibited a U-shaped curve, with a
mimum  solubility being seen between about pH 3.5 and pH 5.5. The original data have
been obtained directly from the authors (4), and are given in the appropriate compilation
sheet. The precision in solubility determmatxog can be estimated as - 5% evaluator), and
the precision In the temperature was probably - 1 K (evaluator). The authors fitted the exp-
erimental data using:

CT = Co [(aH+/K1) + 1+ (K2/3H+)]

where C.. 1s the total solubility, Co the Intrinsic solubility of amphoteric ciclacillin, a , +
1s the hydrogen ton activity, and K,” and K, are the dissoctation constants for 2—carboxyﬁc
acid and the conjugated acid of the alpha-amino group, repspectively. The authors have stated
(4) that the intrinsic solubility of ciclacillin anhydrate 1s calculated using this relationship
to be 8.9 x 10-2 mol dm-3, which accords with their exzpenmentalgy obtained values at pH's
4.61 and 5.12 of 8.9 x 1072 mol dm=-3 and 10 x 10-2 mol dm~3, respectively. Of all the
amphoteric penicillins studied by these workers (see later compilations), ciclacillin anhydrate
was found to have the highest aqueous solubility. Being an ampholyte 1t showed increased
solubility both in acid and alkaline solutions (1.e. below pH 2.50 and above pH 7.90). All
the numerical values provided by Tsujt et al are designated as tentative.

Poole and Bahal (2) have determined the apparent equilibrium solubilities of ciclacillin anh-
ydrate and dihydrate (see following compilation) in water as a function of temperature.
Their sample was a pure sample characterized by IR and differential thermal analysts, their
assay procedure was lodometric titration. The precision In temperature 1s estimated to be
- 1 K (compiler), and a precision in solubility determination of - 5 % 1s estimated (evaluator).
These authors presented their data in graphical form, which showed a good linear relationship
between log solubtlity and reciprocal absolute temperature between 280 K and 313 K. Non
linear behavior above these temperatures is probably attributable to degradation of the pen-
tcilin (evaluator). The value for the heat of solution over the 280 K to 313 K interval was
calculated to be -19.7 k3 mol-IS This behavior 1s very different to that observed with the
dihydrate (see following compilation). The data have been estimated from the original figure,
and are given in the following Table. Because of this, the values given are estimated to
have a precision of 210 % (evaluator), and must be regarded as tentative.

Temperaturea Solubxlltyb
K (mol dm™>)°
280 17 x 103
293 11 x 10 75
298 9.4 x 105
303 7.8 x 10

a
(® given by authors; bestlma‘ced by evaluator from original figure; Cunits - evaluator).

Finally, Braun and Moll (3) have published the solubility of ciclacilin anhydrate in synthetic
and Qatural gastric juice at 310 _K. The solubility in these was found to be 1.3 x I07 mo}
dm ™ and 1.4 x 107 mol dm ™, respectively. A precision in solubility determination of -
5 % 1s estimated (evaluator). The temperature precision during this study was probably -
1 K. However, the fact that the source and purity of the ciclacillin anhydrate used were
not given means that these data must be rejected.

REFERENCES

(1) Tsuji, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978, 67, 1059.
(2) Poole, J.W.; Bahal, C.K. J. Pharm. Sci. 1970, 59, 1265.

(3) Braun, A.; Moll, F. Acta Pharm. Technol. 1980, 26, 258.

(%) Tsuji, A. Personal Commurication.
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CPBPEth\T;gll-azabicyclo[3,2,0]heptane-2-carbo- ° gﬁ}gAk.Was ’f?%‘é‘,ss.; Hamano, S.; Yamana,
xylic acid,6-[[(1-aminocyclohexyl)carbonyl] T. 3. Pharm. Sci. 1979, 67, 1059-66.

aminol-3,3-dimethyl-7~ox0, (ciclactllin
anhydrate); C15H23N30145; [3485-14-1]

(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Potassium hydroxide; KOH; [1310-58-3]
(4) Potassium chloride; KCl:  [7447-40-7]
(5) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

pH at 37°C A. Regosz

EXPERIMENTAL VALUES:
Solubility [102 mol dm'3]

Solubility

38 -3P 100 —
pH?2 102 mol dm™> mg cm 3 ok ]
2.40 23.00 78.52 sol-
2.50 20.50 69.99 \
3.28 9.82 33,52 00 <
b.u6 9.88 33.73
4.61 8.85 30.21 10l \

8.90 - C_ 30.38 - ——fe ~fo—
5.12 9.99 34,11 61
5.32 3.92 30.45 4l
6.38 10.20 34.82
7.90 64.00 218.50 2
In the figure, the points are experimental 1 -
values® and the line was calculated from 0.6 1 | | \ | | J
equation (11} 2 34 5 6 1 8
ap,+ K
_ H 2 pH at constant ionic strength [= 0.5]
Cr=¢C, (_Kl +1+ s ) [1] M

where Cr 1s the total solubility, Co is the intrinsic solubility of amphoteric ciclacillin with the
electrically neutral zwitterion, 34" 1s the hydrogenion activity of the solution, and K1 and K2

are dissociation constants for 2-carboxylic acid and the conjugated acid of the a-amino group,
respectively.
Numerical data obtained from the author (A. Tsuji).
Calculated by compiler. The Co value (intrinsic solubility) estimated from the solubility at
the 1soelectric point 1s defined by Eqn [11]

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
An excess of ciclacillin anhydrate was added Ciclacitlin anhydrate was supplied by Takeda
to a glass-stoppered flask, followed by Chemical Industries, Osaka, Japan, and

addition of 0.5 mol dm~? KCI aqueous solution had a potency of 999 ug mg-1
to a constant lonic strength (p= 0.5). The

suspension was then adjusted to the appropri- All other chemicals were reagent grade
ate pH with standard HCI or KOH solution. and were used without further purification.
The flask was placed in a constant tempera- Distilled water was used.

ture bath at 37°C and mechanically shaken
for 2 hr. A sample was taken through a
0.45 micron Sartorius membrane filter,
the pH was measured, and the sample was
assayed after appropriate dilution, 1f necess- R
ary with distilled water. The amount of LSTIMATED ERROR:

ciclacillin  was determined by iodometric m .
titration. Solubility precision: none specified

Temperature precision: probably +1°C {compuler)

N,

REFERENCLS ;




Ciclacillin anhydrate 361
COMPONENTS : ORIGINAL MEASUREMENTS:

(1) 4-Thia-1-azabicyclo[3,2,0)heptane-2-carbo- | po1o 3w, Bahal, C.K. J. Pharm. Sci.
xylic acid,6-[[(1-aminocyclohexyl)carbonyl] 1970, 59. 1265-7
aminol-3,3-dimethyl-7-oxo  (ciclacullin == 7 *
anhydrate); C15H23N3045; [3485-14-1]

(2) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

Reciprocal of absolute temperature A. Regosz

EXPERIMENTAL VALUES:

The author determined the apparent equi-

librium  solubtlities of ciclacillin anhydrate

1in distilled water versus a reciprocal absolute Solubility [mg cm'3]

temperature. Van 't Hoff plots gave a reason-

ably good linear relationship for the anhydrous

form for temperatures up to 40°C (Fig). 60

At 50°C and 60°C a deviation from linearity 50 F °

was observed. This is probably due to degrada- B

tion of the antibiotic at the higher tempera- 40

tures. The value of the heat of solution B

for ciclacilin anhydrate was calculated o

to be -4.70 kcal mol-1. 30 L

A
 J
20 | ./'/
10 Lt r.t1 1t 11
2.8 3.0 3.2 3.4 3.6
k! x 102

——

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

An excess of «ciclacillin anhydrate (4 g),
was added to 50 cm?® of distilled water
previously equilibrated at the desired tempera-
ture. The bottles were rotated at a constant
speed 1n a water-bath maintained at the
appropriate temperature. Samples withdrawn

at definite intervals, filtered through a
Milipore filter and diluted 1mmediately
to avoid any precipitation. The amount

of the ciclacilin was determined by 1odo-
metric trtration.

SOURCE AND PURITY OF MATERIALS:

Anhydrous ciclacillin was from Wyeth Labora-
torites (Batch C-10777, m.p. 181-182°C).

The anhydrous form was conclusively charact-
erized by IR spectra, differential thermal
analysis, and Karl Fischer moisture determina-
tion.

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precision: probably +1°C (compiler)

REFERENCES :




362 Ciclacillin anhydrate

C?%PONENTS: ORIGINAL MEASUREMENTS:
1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- Braun, A.; Moll, F. Acta Pharm. Technol.
xylic acid,6-[[(I-aminocyclohexyl)carbony!] 1980, 26, 258-60.

amino]-3,3-dimethyl-7-oxo (ciclacillin

anhydrate); C15H23N3045; [3485-14-1]

(2) Hydrochloric acid; HCl; [7647-01-0]

(3) Phosphoric acid, trisodium salt NaBPO#;
{7601-54-9]

(4) Sodium chloride; NaCl; [7647-14-5]

(5) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 37°C A. Regosz

EXPERIMENTAL VALUES:

The authors determined the maximal solubility of ciclacillin in synthetic gastric 1u1cea (without
pepsin) and compared the results with those obtained for solubility in human natural gastric juice.

Solubility
Synthetic gastric juice a Human natural gastric juice
(without pepsin)
102 mg em™3 102 mol dm—3b 102 mg em™2 102 mol dm_3b
465 1.36 447 1.31

a According to USP XIX composition of the synthetic gastric fluid, simulated is:

HCI(35%) - 7.0 cm3, NaCl - 2.0 g, pepsin ~ 3.2 g, distilled water to 1000 cm3.

b Calculated by compiler.

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATLRIALS:

An excess of antibiotic was added to a Source and purity of the ciclacillin as well
250 cm? flask, followed by addition of 100 c¢m? as chemicals used were not specified.

of synthetic or natural gastric juice. The
fluud was stirred at a speed of 55 r.p.m.
at a temperature 37°C for about 1 hr.
The fluid was then buffered to pH 4.6 using

NaBPOQ solution and filtered through a

Sartorius SM 11307 filter. The amount of
antibiotic 1n  the filtrate was determined
spectrophotometrically at 320 nm (1).

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: probably +1°C (compiler)

REFERENCES :
(1) Smith, H.W.G.; De Grey, G.E.; Patel, V.J.
Analyst 1967, 92, 247.
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Ciclacillin dihydrate
COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbox- Eric Tomlnson.
ylic acid,6-[[( Faminocyclohexyl)carbonyl] Department of Pharmacy,
aminol-3,3-dimethyl-7-oxo, dihydrate University of Amsterdam,
(ciclacillin dihydrate; C15H23N304S.2H20 The Netherlands.
(2) Water; HZO; [7732-18-5] December 1983.

CRITICAL EVALUATION:

Poole and Bahal (1) have determined the apparent equilibrium solubilities of ciclacillin anh-
ydrate and dihydrate (see previous compilation) in water as a function of temperature. Their
sample of ciclacillin dihydrate was a pure sample prepared from anhydrous ciclacilin and
conclusively characterized by IR and differential thermal analysis. Their assay procedure
was lodometric titration. The precision in _temperature was probably = 1 K (evaluator), and
a precision In solubility determination of = 5 % is estimated (evaluator). These authors present-
ed their data in graphical form, which showed a constant relationship between log solubility
and reciprocal absolute temperature between 283 K and 313 K. Non regular behavior above
these temperatures 1s probably attributable to degradation of the penicillin (evaluator). The
value for the heat of solution over the 280 K to 313 K interval was calculated to be 0.0
kJ mol-l (units - evaluator). This behavior 1s very different to that observed with the dihydr-
ate (see previous comptlation). A solubility over the temperature interval 283 K to 310 K
of 4.2 x 1072 mol dm-3 may be estimated from the original figure, (evaluator), which 1s
much lgwer than that given for ciclacillin anhydrate. This value i1s estimated to have a precis-
ton of - 10 % (evaluator), and must be regarded as tentative.

REFERENCE

(1) Poole, J.W.; Bahal, C.K. J. Pharm. Sci. 1970, 59, 1265.
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Ciclacillin dihydrate

COMPONENTS ¢

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,6-[[(1-aminocyclohexyl)carbonyl}
aminol-3,3-dimethyl-7-oxo  (ciclacillin

dihydrate); C15H23N3045.2H20; [3485-14-1]

(2) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:

Poole. J.W.; Bahal, C.K. J. Pharm. Sci.

1970, 59, 1265-7.

VARIABLES:

Reciprocal of absolute temperature

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

The authors determined the apparent equi-
librium  solubilities of ciclacillin  dihydrate
in distelled water versus a reciprocal absolute
temperature. Van 't Hoff plots gave a reason-
ably good linear relationship for the dihydrate
form for temperatures up to 4%0°C (Fig).
At 50°C and 60°C a deviation from linearity
was observed. This is probably due to degrada-
tion of the antibiotic at these temperatures.
The value of the heat of solution for ciclacilin
dihydrate was calculated to be 0.0 kcal mol™!.
The authors estimated by extrapolating
the straight-line portions of the van 't Hoff
plot the transition temperature for the
dihydrate-anhydrous crystal system at which
the solubility of the two forms 1s equal.
The transition temperature for this system
was reported as 61°C.

Solubility [102 mol dm-B]

60 F
so |
40 -
30 |
20 }-
‘o\
o002 @
10 R Y A N T N N
28 3.0 3.2 34 36
k! x 103

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

An excess of ciclacillin dihydrate (4 g),
was added to 50 cm’ of distilled water
previously equilibrated at the desired tempera-
ture. The bottles were rotated at a constant
speed I1n a water-bath maintained at the
appropriate temperature. Samples withdrawn

at definite intervals, filtered through a
Milipore filter and diluted 1mmedately
to avoid any precipitation. The amount

of the ciclacillin was determined by 1odo-

metric titration.

SOURCE AND PURITY OF MATERIALS:

The dihydrate form of ciclacillin was prepared

from anhydrous ciclacilin (Wyeth Labora-
tortes batch C-10777, m.p. 181-182°C),
by preparing a saturated solution of the

penicillin 1in 1.0 N HCI solution and precipi-
tating the hydrated form at pH 7.

The dihydrate form was conclusively character-
1zed by IR spectra, differential thermal
analysis, and Karl Fischer moisture determina-
tion.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature precision: probably +1°C {compuler)

REFERENCES .




Azidocillin 365

COMPONENTS : EVALUATOR:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbox~ Eric Tomlinson.
ylic acid,6-[2-az1do-2-phenyl-acetamidol- Department of Pharmacy,
3,3-dimethyl-7-oxo (azidocillin) University of Amsterdam,
C16H17N5045; [17243-38-8) The Netherlands.

(2) Hydrochloric acid; HCI; [7647-01-0] December 1983.

(3) Phosphoric acid, trisodium salt; NaBPOu;
[7601-54-9]

(4) Sodium chloride: NaCl; [7647-14-5]

(5) Water; H,O; [7732-18-5]

CRITICAL EVALUATION

Braun and Moll (1) have published the solubility of azidocillin in synthetic and natural gastrig
juice at 310 K. The solubility in these was found to be 7.9 x 10-3 mol dm=3 and 6.6x1073

mol dm~3, respectively. A precision in solubtlity determination of - 5 % 1s estimated (eval-
uator). The temperature precision during this study was probably - I K. The amount of penicill-
In in the sample was determined spectroscopically. However, the fact that the source and
purity of the azidocillin used were not given means that these data must be rejected.

REFERENCE

(1) Braun, A.; Moll, F. Acta Pharm. Technol. 1980, 26, 258.




366 Azidocillin

COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-l-azabicyclo[3,2,0]heptane-2-carbo- Braun, A.; Moll, F. Acta Pharm. Technol.
xylic acid,6-[2-azido-2-phenyl-acetamido}- 1980, 26, 258-60.

3,3-dimethyl-7-oxo (azidocillin); C16H17N5
OL‘S; [17243-38-8]

(2) Hydrochloric acid; HCl; [7647-01-0]

(3) Phosphoric acid, trisodium salt; NaBPOQ;
[7601-54-9]

(4) Sodium chloride; NaCly; [7647-14-5]

(5) Water; H,0; [7732-18-5]

VARIABLES: PREPARED BY:

One temperature: 37°C | A. Regosz

EXPERIMENTAL VALUES:

The authors determined maximal solubility of azidocillin in synthetic gastric )Ulcea (without
pepstn) and compared the results with those obtained for solubility in human natural gastric juice.

Solubility
Synthetic gastric Ju1cea Human natural gastric juice
(without pepsin)
102 mg em™> 102 mol dm_3b 10° mg em™> 10% mol dm_3b
250 0.66 298 0.79

@ According to USP XIX composition of simulated synthetic gastric fluid 1s: HCI (35%) - 7.0 cm3;

NaCl - 2.0 g; pepsin - 3.2 g; distilled water to 1000 cm”.

b Calculated by compiler.

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
An excess of azidocillin was added to a Sources and purittes of azidoctllin and
250 cm’ flask, followed by addition of other chemicals were not specified.

100 em? of synthetic or natural gastric
juice. The fluid was stirred at a speed
of 55 r.p.m. at a temperature of 37°C
for about | hr. The fluid was then buffered
to pH 4.6 using NaBPOU solution and filtered

through a Sartorius SM 11307 filter. The
amount of the azidocillin in the clear
filtrate was determined spectrophotometric-
ally at 322 nm (1).

ESTIMATED LERROR:

Solubility precision: none specified
Temperature precision: + 1°C  (compiler).

REFERENCLS :
(1) Brandiss, M.W.; Denny, E.L.; Huber, M.A.;

Stetnmann, H.G. Antimicrob. Agents
and Chemotherapy 1962, 626.




Ampicillin sodium 367

COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane~2-carboxy- | Eric Tomlinson.
lic ac1d,6-[(aminophenylacetyl)aminol-3,3- Department of Pharmacy,
dimethyl7~oxo-, monosodlum salt (ampicillin]{ University of Amsterdam,
sodium); C16 18 3 4SNa; [69-52-3] The Netherlands.
(2) All solvents December 1983.

CRITICAL EVALUATION:

Marsh and Weiss have determined the solubilities of ampicillin sodium 1n 26 different solvents
at 2941 K. These workers studied two different samples of the antibiotic from the same
reputable manufacturer (Bristol Laboratories). Sample A exhibited definite birefringence
when viewed under the microscope, whereas sample B was practically amorphous and showed
very few crystalline particles. The amount of pentcillin dissolved was estimated by either
drying a solution to constant weight, or, with some solvents, by visual exammatlon, s%h
that no evidence of undissolved solute indicated a solubthity of greater than 20 mg

All values reported were uncorrected for solvent blank, which was generally less than 005
mg total. All data according Marsh and Weiss have been recalculated to SI units (compiler),
and are given 1n the Table.

_3.a
Solubthity (at 29421 K), (mol dm 3)

Solvent Sample A Sample B
water b b

0.1 N HCI b b

0.1 N NaOH b b
methanol b b 22
ethanol b -3 5.33 x 10-2
tsopropanol 3.04 x 10_3 1.73 x 10_2
1soamyl alcohol 5.12 x 10_# 5.20 x 10
cyclohexane 2.02 x 10_5 0

benzene 5.4 x 10_5 0

ligroin 6.7 x 105 0
1sooctane 5.9 x 105 0

carbon tetrachloride 8.6 x 10_5 0 -
ethyl acetate 9.4 x 10_4 1.5 x 10_4
1soamyl acetate 2.83 x lO_3 1.29 x 10
acetone 1.40 x 10_4 b

methyl ethyl ketone 4.79 x 10_5 b
diethylether 5.9 x lO_[+ 0 -5
ethylene chloride 1.62 x 10_3 8.6 x lO_3
1,4-dioxane 3.70 x 10-4 4.97 x 10-4
chloroform 3.18 x 10_5 4.17 x 10
carbon disulfide 2.7 x 10_3 0

pyridine 8.77 x 10 b
formamide b b
ethylene glycol b b
propylene glycol b b
dimethy! sulfoxide b b

( @ All solvents are probably of U.S.P. or A.C.S. grade as previous (2); b solubtlity greater
than 5.40 x 1072 mol dnt>)

All these values have an estimated precision of I 5% (evaluator). Sample A and sample B
may be designated as crystalline and amorphous forms of amptcillin sodium. However, because
of this, and the unstated purity of the samples, and since the values in the Table are uncon-
firmed, the reported solubilities are designated as being hl%hly tentatlve, except for (1) where
the solubility 1s reported as being greater than 5.40 x 104 mol dm=3, (which are regarded
as being doubtful), and (1) where the solubility 1s given as 0, (these being rejected since
the analytical method used 1s too Insensitive for this value to have any significance).

REFERENCES

(1) Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal. Chem. 1967, 50 457.
(2) Weiss, P.J.; Andrew, M.L.; Wright, W.W. Antibiotics and Chemotherapy 1957, 7, 374.

L
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Ampicillin sodium

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-oxo-, monosodium salt (ampicil-

lin  sodum); C16H18N3045Na; [69-52-3]

(2) Water; HZO; {7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

as being:
(1) greater than 20 mg em™>,
(2) greater than 20 mg em™.

(Greater than 5.40 x 10~
(Greater than 5.40 x 10~

Solubility of amptcillin sodium 1n water at 21 * |°C was reported for two samples of antibiotic

2
2

mol dm'3 solution - compiler)

mol dm™> solution - compitler)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm’ glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 #1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm~’.

SOURCE AND PURITY OF MATERIALS:

The ampicllin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-

ence when viewed under the microscope,

while the second sample was practically

amorphous, showing very few crystalline

particles.

Water was probably of U.S.P. or A.C.S.

grade (1).

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: *1°C  (authors).

REFERENCLS :

(1) Weiss, P.J.; Andrew, M.L.; Wright, W.W.
Antibiotics and Chemotherapy 1957,

7, 374-7.




Ampicillin sodium

COMPONENTS :

(1) 4-Thia~1-azabicyclo[3,2,0Jheptane-2-carbo-
xylic acid,6-[{aminophenylacetyl)aminol-3,3-
dimethyl-7-oxo-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

(2) Hydrochloric acid; HCl; [7647-01-0]
(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

as being:
(1) greater than 20 mg em™>,
(2) greater than 20 mg em™>,

(Greater than 5.40 x 1072
(Greater than 5.40 x 10—2

Solubihity of ampicillin sodium in 0.1 N HCI at 21+ |°C was reported for two samples of antibiotic

mol dm™> solution - compiler)

mol dm_3 solution ~ compiler).

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten ecm?® of 0.1 N HCl were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 + 1°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Purities of hydrochloric acid and water

were not specified.

369

ESTIMATED LRROR:

Solubility precision: none specified

Temperature precision: +1°C (authors).

RLFERENCES :
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Ampicillin sodium

COMPONENTS:

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-0x0-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Water; HZO; [7732-18-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PRFPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

antibiotic as being:
(1) greater than 20 mg em™.
(2) greater than 20 mg em™.

(Greater than 5.40 x 1072
(Greater than 5.40 x 10~

Solubility of ampicilin sodium i1in 0.1 N NaOH at 21 % I°C was reported for two samples of

mol dm™> solution - compiler)
2

mol dm_3 solution - compiler)

AUXITLIARY INFORMATION

Mk THOD APPARATUS/PROCEDURE:

Ten cm? of 0.1 N NaOH were added to
about 200 mg of the antibiotic in a 15 cm?
glass-stoppered test tube and shaken thorough-
ly by hand for about 2 min at room tempera-
ture (21 £1°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm=’,

SOURCEL AND PURITY OF MATIRIALS:
The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.

The first sample exhibited definite birefring-

ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

Purities of sodum hydroxide and water

were not specified.

LESTIMATED | RROR:

Solubility precision: none specified

Temperature precision: *1°C  (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-t-azabicyclol3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-ox0-, monosodium salt {(ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

(2) Methanol; CH,0; [67-56-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY.

A. Regosz

EXPERIMENTAL VALUES:

as being:
(1) greater than 20 mg em™.
(2) greater than 20 mg em™,

(Greater than 5.40 x 10'2

(Greater than 5.40 x 1072 mol dm™> solution - comptler)

Solubility of ampictllin sodium 1n methanol at 21+ 1°C was reported for two samples of antibiotic

mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm® glass-
stoppered test tube and shaken thorough-
ly by hand for about 2 min at room tempera-
ture (21 £1°C). If all of the material appeared
to be in solution, the solubility was considered
to be greater than 20 mg cm->,

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; thewr purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Methanol was probably of U.S.P. or A.C.S.
grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: =*1°C (authors).

REFERENCES .

A-M%
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Ampicillin sodium

COMPONENTS ¢

(1) 4-Thia-l-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-ox0-, monosodtum salt (ampicil-
lin  sodium); C16H18N30#SN3; [69-52-3]

(2) Ethanol; C2H60; [64-17-5]

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES:

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

as being:
(1) greater than 20 mg em™,
o) 19.78 mg cm ™.

(Greater than 5.40 x 10'2
(5.33 x 10~

Solubility of ampicillin sodium 1n ethanol at 21* 1°C was reported for two samples of antibiotic

mol dm™> solution - compiler)

2

mol dm™~ solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibrotic 1in a 15 em? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 + 1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 em’ of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1n a
vacuum oven. After cooling, the restdue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATFRIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystatline
particles.

Ethanol was probably of U.S.P. or A.C.S.
grade.

ESTIMATED LERROR:

Solubility precision: none specified
Temperature precision: +1°C  (authors).
REFERENCLS .




Ampicillin sodium 373

COMPON, S: ORIGINAL MEASU NTS:
?B Q—F“Ta—1-azab1cyclo[3,2,0]heptane-2-Carb0- Marsh, J.R.; eysﬁs, P.J. J. Ass. Offic. Anal.

xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.
dimethyl-7-oxo-, monosodium salt (ampicil-
Iin sodium); CIGHISNBOHSNa; [69-52-3]

(2) 2-Propanol (1sopropanol); C4HgO; [67-63-0]

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubtlity of ampictllin sodium 1n isopropanol at 21+ 1°C was reported for two samples of antibiotic

as being:
(1) 1.13 mg em™, (3.04 x 1072 mot dm™3 solution - compiler)
(2) 6.41 mg em™. (1.73 x 1072 mol dm™ solution - comptler)
AUXTLIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCL AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | The ampiculin salts were provided by Bristol
200 mg of the antibiotic 1n a 15 cm® glass- | Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly | The first sample exhibited definite birefring-
by hand for about 2 min at room temp | ence when viewed under the microscope,
(21 £ 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within an hour. After centrifugation, the particles.

clear part of the soln was {filtered under
vacuum and 2 cm’ of the clear filtrate | Isopropanol was probably of U.S.P. or A.C.S.
were added to a tared (+ 0.1 mg) weighing | grade.

bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue [} gTIMATED ERROR:
was reweighed (+ 0.1 mg). If the residue )
was 0.5 mg or less, a second aliquot of Solubthity precision: none specleed

clear filtrate was placed in a tared (£0.01 Temperature precision: + 1°C  (authors).
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing

(+ 0.01 mg) was repeated. REFERENCES .
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-oxo-, monosodium salt (ampicil-
lin sodium); CIGHISNBO SNa; [69-52-3]

y
(2) 1-Butanol,3-methyl- (1soamyl alcohol);
C.H,,0; [123-51-3]
5°12
VARIABLES : PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium 1n 1soamyl alcohol at 21 * 1°C was reported for two samples
of antibiotic as being:

(1) 1.90 mg em™. (5.12 x 107> mol dm™> solution - compiler)

(2) 19.30 mg em™. (5.20 x 1072 mol dm™? solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about The ampicillin salts were provided by Bristol
200 mg of the antibiotic 1n a 15 cm’ glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly The first sample exhibited definite birefring-
by hand for about 2 min at room temp ence when viewed under the microscope,
(21 + 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within an hour. After centrifugation, the particles.

clear part of the soln was filtered under

vacuum and 2 cm? of the clear filtrate Isoamyl alcohol was probably of A.C.S.

were added to a tared (+ 0.1 mg) weighing or U.S.P. grade.
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a - —
vacuum oven. After cooling, the residue ESTIMATED ERROR:
was reweighed (x 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (* 0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing REFERENCES .
(£0.01 mg) was repeated.

Solubility preciston: none specified
Temperature precision: +1°C (authors).
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethy!l-7-oxo0-, monosodium salt (ampicil-
lin  sodium); CIGHISNBOQSNa; [69-52-3]

(2) Cyclohexane; C6H12; [110-82-7]

VARIABLES : PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in cyclohexane at 21 % 1°C was reported for two samples of anti-
biotic as being:
(1) 0.08 mg cm™>.

(2) 0.0 mg em™. (0.0 mol dm™> solutton - compiler)

(2.02 x 107* mol dm™> solution - compiler)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS;

Ten cm® of solvent were added to about The ampicillin salts were provided by Bristol
200 mg of the antibiotic in a 15 cm?® glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly [ The first sample exhibited definite birefring-
by hand for about 2 min at room temp | ence when viewed under the microscope,
(21 + 1°C). If there was any visible msoluble | while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within  an hour. After centrifugation, the particles.

clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate | Cyclohexane was probably of A.C.S. or
were added to a tared (* 0.1 mg) weighing U.S.P. grade.

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a -
vacuum oven. After cooling, the residue ESTIMATED ERROR:

was reweighed (t 0.1 mg). If the residue | Solubility precision: none specified

was 0.5 mg or less, a second aliquot of | Temperature precision: *1°C (authors).
clear filtrate was placed 1n a tared (0.0l
mg) weighing bottle, and the procedure

of evaporation, drying, cooling and reweighing REFERENCES :
(+ 0.01 mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia~1-azabicyclof3,2,0]heptane-2-carbo- Marsh, J.R.; Weiss, P.J. J. Ass. Cffic. Anal.
xylic acid,6-[(aminophenylacetyl)amino}-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-oxo-, monosodium salt (ampicii-
lin  sodium); C16H18N3045Na; [69-52-3] §

(2) Benzene; C6H6; [71-43-2]

VARIABLES : PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in benzene at 21 + 1°C was reported for two samples of antibiotic

as being:
(1) 0.02 mg em™. (5.39 x 107 mol dm™> solution - compiler)
(2) 0.0 mg em™. (0.0 mol dm™> solution - compiler)
AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE.: SOURCE AND PURITY OF MATLRIALS:

Ten cm? of solvent were added to about The ampicillin salts were provided by Bristol

200 mg of the antibiotic in a 15 cm?® glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly The first sample exhibited definite birefring-
by hand for about 2 min at room temp ence when viewed under the microscope,
(21 = 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within  an hour. After centrifugation, the particles.

clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate Benzene was probably of A.C.S. or U.S.P.
were added to a tared (+ 0.1 mg) weighing grade.

bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a

vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was rewelghed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+ 0.0l
mg) weighing bottle, and the procedure

Solubility precision: none specified
Temperature precision: *1°C  (authors).

of evaporation, drying, cooling and reweighing REFERENCES :
(+ 0.0l mg) was repeated.
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CPI‘gPONENTS
4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,6-[(aminophenylacetyl)amino]-3,3-
dimethyl-7-oxo-~, monosodlum salt (ampicul-
lin  sodium); C16H18 3 SNa, [69-52-3]

(2) Petroleum ether (ligroin)

ORIGINAL _MEASUREMENTS
Marsh, J.R.; Weiss, P J. J. Ass. Offic. Anal.

Chem. 1967 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

as being:
(1) 0.03 mg em™.

(2) 0.0 mg em™>

Solubility of ampicilin sodium 1n ligrown at 21 % 1°C was reported for two samples of antibiotic

6.73 x 107
(0.0 mol dm™>

mol dm'3 solution - compiler).

solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 + 1°C). If there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed i a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£ 0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratortes; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Ligroin was probably of A.C.S. or U.S.P.
grade.

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *1°C (authors).
REFERENCLS :
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cz)rgpomzms: ORIGINAL MEASUREMENTS :
1) 4-Thia-1-azabicyclo[3,2,0Jheptane-2-carbo- | Marsh, J.R.; Weiss, P.J. 3. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-oxo-, monosodium salt (ampicil-

lin  sodium); C16H18N3045N3; [69-52-3]

(2) Pentane,2,2,4-trimethyl- (isooctane);

CgH g5 [540-84-1]
VARIABLES : PREPARED BY:
One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in tsooctane at 21* 1°C was reported for two samples of antibiotic

as being:
(1) 0.02 mg em™. (5.92 x 10” mol dm™> solution - compiler)
(2) 0.0 mg em™. (0.0 mol dm™> solution - compiler)
AUXTLIARY INFORMATION
METHOD APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATLRIALS:

Ten cm’ of solvent were added to about | The ampicillin salts were provided by Bristol
200 mg of the antibiotic 1n a 15 cm’ glass- | Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly | The first sample exhibited definite btrefring-
by hand for about 2 min at room temp | ence when viewed under the microscope,
(21 + 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within an hour. After centrifugation, the particles.

clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate | [sooctane was probably of A.C.S. or U.S.P.
were added to a tared (* 0.1 mg) weighing | grade.

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue |ESTIMATED LRROR:
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure

Solubility precision: none specified
Temperature precision: +1°C  (authors).

of evaporation, drying, cooling and reweighing [REFERENGES
(£ 0.01 mg) was repeated. )
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ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyi-7-oxo-, monosodium salt (ampicil-

lin  sodium); C16H18N3045Na; [69-52-3]

(2) Methane,tetrachloro- (carbon tetrachloride);
CCIQ; [56-23-5]

PREPARED BY:
A. Regosz

VARIABLES :

One temperature: 21°C

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium 1n carbon tetrachloride at 21 = 1°C was reported for two samples
of antiblotic as being:
(1) 0.03 mg em™3.
(2) 0.0 mg em™.

5

(8.62 x 10™> mol dm™ solution - compiler)

(0.0 mol dm_3 solutton - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 +1°C). If there was any wvisible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (* 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (:0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MAIERIALS:

The ampicillin salts were provided by Bristol
Laboratories; thewr purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Carbon tetrachloride was probably of A.C.S.
or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +1°C {(authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyllamino}-3,3-
dimethyl-7-oxo-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

One temperature: 21°C

(2) Acetic acid,ethyl ester (ethyl acetate);
C,H,0,; [141-78-6]
4872
VARIABLES: PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

antibiotic as being:
3

(1) 0.04 mg cm™".

(2) 0.06 mg cm™.

(9.62 x 107

(1.56 x 107

Solubility of ampicithin sodium 1n ethyl acetate at 21 1°C was reported for two samples of

mol dm™> solution - compiler)

mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS /PROCEDURE:

Ten cm?® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 +1°C). If there was any visible nsoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was f{filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (t 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-

ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

Ethyl acetate was probably of A.C.S. or

U.S.P. grade.

LSTIMATED ERROR:

Solubility precision: none specified

Temperature precision: =1°C (authors).

REFERENCES :
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)amino}-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-oxo-, monosodium salt (ampicil-
lin - sodwm); C, H, N30, 5Na; [69-52-3]

(2) 1-Butanol,3-methyl acetate (1soamyl
acetate); C7H1402; [123-92-2]

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium 1n isoamyl acetate at 21 * 1°C was reported for two samples
of antibiotic as being:
(1) 0.11 mg em™>. (2.83 x 10™* mol dm™2 solution - compiler)

(2) 0.05 mg em™. (1,29 x 107 mol dm™2 solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm?® of solvent were added to about The ampicilin salts were provided by Bristol
200 mg of the antibiotic 1n a 15 cm® glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly The first sample exhibited definite birefring-
by hand for about 2 min at room temp ence when viewed under the microscope,
(21 *1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged amorphous, showing very few crystalline
within an hour. After centrifugation, the particles.

clear part of the soln was filtered under
vacuum and 2 cm?® of the clear {iltrate Isoamyl acetate was probably of A.C.S.
were added to a tared (t 0.1 mg) weighing | or U.S.P. grade.

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( + 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+ 0.0l
mg) weighing bottle, and the procedure

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *1°C (authors).

of evaporation, drying, cooling and reweighing | REFERENCES:
(+£0.01 mg) was repeated.
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C?MPIE)F‘FNS—'I-azab1cyclo[3,2,0]heptane—Z-carbo—
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-ox0-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; {69-52-3]

(2) 2-Propanone (acetone); CBHGO; [67-64-1]

OBLCINAL  HEASUREMENTS ) 5 Ass. Offic. Anal.

Chem. 1967, 50, 457-62.

VARIABLES :
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

as being:

)} 0.52 mg cm—3.

(2) greater than 20 mg cm™.

(1.40 x 10~
(Greater than 5.40 x 102 mol dm”

Solubility of ampicillin sodium 1n acetone at 21+ [°C was reported for two samples of antibiotic

3 solution - compiler)

3

mol dm_3

solution - compiler)

AUXIL1ARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm’ of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 £ 1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (: 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed (z 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-

ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

Acetone was probably of A.C.S. or U.S.P.
grade.

ESTIMATED | RROR:

Solubility precision: none specified
Temperature preciston: *1°C  (authors).

REFERENCES .,
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-ox0-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

(2) 2-Butanone (methyl ethyl ketone); C,Hg0;
{78-93-3]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in methyl ethyl ketone at 21+ 1°C was reported for two samples

of antibiotic as being:

) 0.18 mg em™. (479 x 107 mol dm™> solution - compiler)
(2) greater than 20 mg em™2. (Greater than 5.40 x 1072 mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic i a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 +1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (* 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS;:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

Methy! ethyl ketone was probably of A.C.S.
or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *1°C (authors).

REFERENCES :
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyllamino}-3,3~
dimethyl-7-oxo0-, monosodium salt (ampicil-
lin  sodium); CIGHISNBOQSNa; [69-52-3]

(2) Ethane,l,!'-oxybis- (diethyl ether); Cl&HlOO;
{60-29-71]

ORIGINAL MEASUREMENTS:

Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

antibiotic as being:
(1) 0.02 mg em™>,
(2) 0.0 mg em™3.

(5.92 x 10~
(0.0 mol dm'3

Solubility of ampicillin sodium in diethyl ether at 21 + 1°C was reported for two samples of

> mol dm™> solution - compiler)

solution ~ compiler)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 = 1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (£0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

SOURCE AND PURITY OF MA1ERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Diethyl ether was probably of A.C.S. or
U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: +1°C  (authors).

REFERFNCES :
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C MPONENTS
1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,6- [(am1nophenylacetyl)am1no]—3 3-
dimethyl-7-oxo-, monosodium salt (ampictl-
lin  sodum); C16H18 3045Na, [69-52-3]

(2) Ethane,dichloro- chloride);
C,H,Cly; [1300-21-6]

(ethylene

ORIGINAL MEASUREMENTS
Marsh, J.R.; Weiss, PJ J. Ass. Offic. Anal.

Chem. 1967 50, 457-62.

VARIABLES:

One temperature: 21°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

of antibiotic as being:
(1) 0.06 mg cm
(2) 0.03 mg em™3

-3

Solubility of ampicillin sodium in ethylene chloride at 2!

(1.62 x 10”
(8.62 x 10”

+ 1°C was reported for two samples
mol dm™> solution - compiler)

mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCFDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1n a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 % 1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm? of the clear filtrate
were added to a tared ( 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed 1n a tared (+0.0l
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£0.01 mg) was repeated.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Ethylene chloride was probably of A.C.S.
or U.S.P. grade.

ESTIMATED LERROR:

Solubility precision: none specified

Temperature precision: +1°C (authors).

RLFERENCES ;
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Ampicillin sodium

COMPONENTS :
1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo~

xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-ox0-, monosodium salt (ampicil-
fin  sodium); C16H18N3045Na; [69-52-3]

(2) 1,4-Dioxane; CQHSOZ; (123-91-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

biotic as being:
(1) 1.38 mg em™>,

(2) 1.85 mg cm™.

(3.70 x 10°
.97 x 1073

Solubility of ampicillin sodium in 1,4-Dioxane at 21 £ 1°C was reported for two samples of anti-

3

mol dm™> solution - compiler)

mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm® of solvent were added to about
200 mg of the antibiotic 1 a 15 cm? glass~
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 £ 1°C). If there was any visible insoluble
material the suspension was centrifuged
within an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm’ of the clear filtrate
were added to a tared (+ 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C 1in a
vacuum oven. After cooling, the residue
was reweighed (+ 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.01
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(£ 0.0l mg) was repeated.

SOURCL AND PURITY OF MATERIALS:

The ampicilin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-

ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

1,4-Dioxane was probably of A.C.S. or U.S.P.
grade.

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: £1°C (authors).

REFERENCES :




Ampicillin sodium 387

COMPONENTS :
(1) 4-Thia-1-azabtcyclo[3,2,0]heptane-2-carbo-

xyhc acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-oxo-, monosodlum salt (ampicil-

lin  sodium); C16H18 3 SNa; [69-52-3]

(2) Methane,trichloro- (chloroform); CHCIB;
[67-66-3]

ORIGINAL MEASUREMENTS
Marsh, J.R.; Weiss, PJ J. Ass. Offic. Anal.

Chem. 1967 50, 457-62.

VARIABLES:

One temperature: 21°C

PRLPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampiciilin sodium 1n chloroform at 21+ 1°C was reported for two samples of antibiotic

as being:
-3

-3

(1) 0.12 mg cm
(2) 0.16 mg cm

(3.18 x 107*
.17 x 107%

mol dm™> solution - compiler)

mol dm_3 solution - compiler)

AUXIL1ARY INFORMATION

METHOD APPARATUS/PROCEDURE :

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm’® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temp
(21 + 1°C). i there was any visible insoluble
material the suspension was centrifuged
within  an hour. After centrifugation, the
clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate
were added to a tared (* 0.1 mg) weighing
bottle and evaporated at 100°C. The residue
was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was rewelighed (x 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (+0.0l1
mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
{+0.01 mg) was repeated.

SOURCE AND PURLITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,
while the second sample was practically
amorphous, showing very few crystalline
particles.

Chloroform was probably of A.C.S. or U.S.P.
grade.

ESTIMATED LRROR:

Solubility precision: none specified
Temperature precision: +1°C (authors).

REFERENCES ,
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo(3,2,0]heptane-2-carbo- Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-oxo-, monosodium salt (ampicil-

lin  sodium); CIGHISNBOQSNa; [69-52-3]

(2) Carbon disulfide; CSZ; [75-15-0]

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in carbon disulfide at 21 £ 1°C was reported for two samples

of antibiotic as being:
(1) 0.010 mg cm™>.
(2) 0.0 mg em™. (0.0 mol dm™> solution - compiler)

(2.69 x 10™ mol dm™> solution - compiler)

AUXILIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATLERIALS:

Ten cm?® of solvent were added to about The ampicillin salts were provided by Bristol
200 mg of the antibiotic in a 15 em? glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly The first sample exhibited definite birefring-
by hand for about 2 min at room temp ence when viewed under the microscope,
(21 £ 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged | amorphous, showing very few crystalline
within an hour. After centrifugation, the particles.

clear part of the soln was filtered under
vacuum and 2 cm? of the clear ({iltrate Carbon disulfide was probably of A.C.S.
were added to a tared (+ 0.1 mg) weighing | or U.S.P. grade.

bottle and evaporated at {00°C. The residue
was further dried for 3 hr at 60°C in a ]
vacuum oven. After cooling, the residue |ESTIMATED ERROR:

was reweighed (x 0.1 mg). If the residue Solubility precision: none specified

was 0.5 mg or less, a second aliquot of i °
clear filtrate was placed 1n a tared (+0.0l Temperature precision: +1°C (authors).

mg) weighing bottle, and the procedure
of evaporation, drying, cooling and reweighing
(+ 0.01 mg) was repeated.

REFERENCES ;
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo- Marsh, 3.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-ox0-, monosodium salt (ampicil-
hin  sodium); C16H18N3045Na; [69-52-3]

(2) Pyridine; C6H5N; [110-86-1]

VARIABLES : PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubility of ampicillin sodium in pyridine at 21+ 1°C was reported for two samples of antibiotic

as betng:
(1) 3.26 mg em™. (8.77 x 1072 mol dm™> solution - compiler)
(2) greater than 20 mg cm'3. (Greater than 5.40 x 1072 mol dm‘3 solution - comptler)
AUXILIARY INFORMATION
METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm? of solvent were added to about The ampicillin salts were provided by Bristol
200 mg of the antibiotic in a 15 cm?® glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly The first sample exhibited definite birefring-
by hand for about 2 min at room temp | ence when viewed under the microscope,
(21 = 1°C). If there was any visible insoluble while the second sample was practically
material the suspension was centrifuged | amorphous, showing very few crystalline
within an hour. After centrifugation, the | particles.

clear part of the soln was filtered under
vacuum and 2 cm?® of the clear filtrate Pyridine was probably of A.C.S. or U.S.P.
were added to a tared (+ 0.1 mg) weighing | grade.

bottle and evaporated at 100°C. The residue

was further dried for 3 hr at 60°C in a
vacuum oven. After cooling, the residue
was reweighed ( * 0.1 mg). If the residue
was 0.5 mg or less, a second aliquot of
clear filtrate was placed in a tared (#0.0l
mg) weighing bottle, and the procedure

LSTIMATED LRROR:

Solubility precision: none specified
Temperature precision: +1°C (authors).

of evaporation, drying, cooling and reweighing | REFERENCES:
(£0.0! mg) was repeated.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0lheptane-2-carbo- | Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
xylic acid,6-[(aminophenylacetyl)aminol-3,3- Chem. 1967, 50, 457-62.

dimethyl-7-0ox0-, monosodium salt (ampicil-

lin sodum); C16H18N3045Na; [69-52-3]

(2) Formamide; CHBNO; [75-12-71

VARIABLES: PREPARED BY:

One temperature: 21°C A. Regosz

EXPERIMENTAL VALUES:

Solubihity of ampicillin sodium 1n formamide at 21+ 1°C was reported for two samples of antibiotic

as being:
(1) greater than 20 mg em™2. (Greater than 5.40 x 1072 mol dm™> solution - compiler)

(2) greater than 20 mg cm™. (Greater than 5.40 x 102 mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Ten cm® of solvent were added to about | The ampicillin salts were provided by Bristol
200 mg of the antibiotic n a 15 cm’ glass- Laboratories; their purity was not specified.
stoppered test tube and shaken thoroughly | The first sample exhibited definite birefring-
by hand for about 2 min at room temperature ence when viewed under the microscope,
(21 + 1°C). 1f all of the material appeared [ yhjle the second sample was practically
to be in solution, the solublhty was considered amorphous, showing very few crystalline
to be greater than 20 mg cm~*. particles.

Formamide was probably of A.C.S. or U.S.P.
grade.

ESTIMATED | RROR:

Solubility precision: none specified
Temperature prectsion: *1°C  (authors).

REFERENCES .




Ampicillin sodium

COMPONENTS ¢
(1) 4-Thia-1-azabicyclo[3,2,0heptane-2-carbo-

xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-oxo-, monosodium salt (ampicil-
lin  sodium); C16H18N3045Na; [69-52-3]

(2) 1,2-Ethanediol (ethylene glycol); C2H602;
[107-21-1]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.

Chem. 1967, 50, 457-62.

VARIABLES:
One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

of antiblotic as being:
(1) greater than 20 mg em™.
(2) greater than 20 mg em™.

Solubility of ampicillin sodium n ethylene glycol at 21* 1°C was reported for two samples

(Greater than 5.40 x 10-2 mol dm-3 solution - compiler)

(Greater than 5.40 x 10_2 mol dm'3 solution - compuler)

L

AUXILTARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm? glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 + 1°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-~>.

SOURCE AND PURITY OF MATERIALS:

The ampticilin salts were provided by Bristol
Laboratories; theiwr purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

391

while the second sample was practically
amorphous, showing very few crystalline
particles.

Ethylene glycol was probably of A.C.S.
or U.S.P. grade.

LSTIMATED ERROR:

Solubility precision: none specified
Temperature precsion: *1°C  (authors).
REFERENCES .
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Ampicillin sodium

COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-
xylic acid,6-[(aminophenylacetyl)aminol-3,3-
dimethyl-7-oxo0-, monosodium salt (ampicil-

lin  sodium); C16H18N3045Na; [69-52-3]

(2) 1,2-Propanediol (propylene glycol); C3HgO,5
[57-55-6]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARTABLES :

One temperature: 21°C

PREPARED BY:

A. Regosz

EXPERIMENTAL VALUES:

of antibiotic as being:

(2) greater than 20 mg em™.

(1) greater than 20 mg em™. (Greater than 5.40 x 107
(Greater than 5.40 x 1072

Solubility of ampicillin sodium in propylene glycol at 21 # 1°C was reported for two samples

2

mol dm™> solution - compiler)

mol dm~2 solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCLDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic in a 15 cm?® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 # 1°C). If all of the material appeared
to be 1n solution, the solubility was considered
to be greater than 20 mg cm-%.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; thetr purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Propylene glycol was probably of A.C.S.
or U.S.P. grade.

ESTIMATED ERROR:

Solubility precision: none specified
Temperature precision: *1°C  (authors).
REFERENCES :




Ampicillin sodium

COMPONENTS :
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo-

xylic acid,6-[(aminophenylacetyl)aminol}-3,3-
dimethyl-7-oxo-, monosodium salt (ampicil-
Iin  sodium); C16H18N3045Na; [69-52-3]

(2) Methane,sulfinylbis- (dimethy! sulfoxide);

C2H6OS; [67-68-5]

ORIGINAL MEASUREMENTS:
Marsh, J.R.; Weiss, P.J. J. Ass. Offic. Anal.
Chem. 1967, 50, 457-62.

VARIABLES :

One temperature: 21°C

PREPARED BY:
A. Regosz

EXPERIMENTAL VALUES:

of antibiotic as being:
(1) greater than 20 mg em™3,
(2) greater than 20 mg em™>,

(Greater than 5.40 x 10~
(Greater than 5.40 x 1072

Solubility of ampicillin sodium in dimethyl sulfoxide at 21z 1°C was reported for two samples

2

mol dm™> solution - compiler)

mol dm™> solution - compiler)

AUXTLIARY INFORMATION

METHOD APPARATUS/PROCEDURE:

Ten cm? of solvent were added to about
200 mg of the antibiotic 1n a 15 cm® glass-
stoppered test tube and shaken thoroughly
by hand for about 2 min at room temperature
(21 = 1°C). If all of the material appeared
to be in solution, the solubilit;y was considered
to be greater than 20 mg cm-’.

SOURCE AND PURITY OF MATERIALS:

The ampicillin salts were provided by Bristol
Laboratories; their purity was not specified.
The first sample exhibited definite birefring-
ence when viewed under the microscope,

while the second sample was practically
amorphous, showing very few crystalline
particles.

Dimethyl sulfoxide was probably of A.C.S.

or U.S.P. grade.

393

ESTIMATED ERROR:

Solubility precision: none specified

Temperature precision: : .°C (authors).

REFERENCES :




394 Ampicillin anhydrate: aqueous solvents

COMPONENTS : EVALUATOR:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carboxy- | Eric Tomlinson.
lic acid,6-{(aminophenylacetyl)aminol-3,3- Department of Pharmacy,
dimethyl-7-oxo (amptcillin, ampicilin anhy- | University of Amsterdam,
drate); C16H19N3045; [69-53-4] The Netherlands.
(2) Aqueous solvents December 1983.

CRITICAL EVALUATION:

The solubilities of ampicitlin anhydrate in various aqueous and aqueous/organic mixtures
have been reported by six groups (1-6). Austin et al first reported the solubility in water
at 303 K and 360 K to be 3.1 x 104 mol dm > and 3.7 x 10-2 mol dm=> (units - evaluator),
respectively. Neither a method nor the purity or source of the antibiotic were specified.
Later, Marsh and Weiss (2) reported the solubility in water at 29421 K to be 2.90 x 10-2
mol dm~’ (units - evaluator). Again, no purity of sample was given, although the source was
a reputable pharmaceutical comparay (Ayerst Laboratories). Poole et al (3) gave the solubtlity
in water as 2.90 x 102 mol dm- (units - evaluator), again, only the commercial source of
the sample was given. Hill et al (4) have reported the solubility of ampicitlin anhydrate in
water at 310.230.5 K to be 2.9%4 x 1072 mol dm-2. The ampicillin content was assayed for
using an acid degradation method. The preciston in the solubility determination may be estim-
ated as - 5% (evaluator). Because of the nature of preparation of the sample of antibiotic,
and the reasonable temperature control, this value only 1s designated as recommended.

Following their earlier studies (3) Hou and Poole (5) described the influence of ionic strength
(KCD on +the solubtlity of ampicillin anhydrate in water at 298 K, (estimated temperature
precision - 1 K). They report a value at p= 0.2 of 3.97 x 10-2 mol dnt3 in water of pH 6.75.
At jonic strengths above and below this (upto = 0.8) the solubility decreased to a minimum
of about 3 x 10-2 mol dm -3 However the graphically given data are not considered further.

The influence of pH on the solubility of ampicillin anhydrate has been studied by a number
of groups. Tsuj et al (6) examined the pH - solubility behavior at constant lonic strength
(p = 0.5 - KCl) and temperature (310 K) using HCI or KOH to regulate the pH. Their results
were presented graphically, and exhibited a U-shaped curve, with a minimum solubility bet-
ween about pH 4.5 and pH 5.5. The original data have been obtained directly from the authors
(7), and are given in the appropriate compilation sheet. The precision in solubility determinat-
ion and the temperature can be estimated as I 5% and I 1 K, respectively (evaluator). The
authors fitted the experimental data using:
Cr G, [(aH+/Kl) + 1+ (K2/3H+)]

where C.. 1s the total solubility, C_ the intrinsic solubility of the amphoteric ampicillin,
a; + the hydrogen 1on activity, and and K. the dissociation constants for 2-carboxylic
acid and the conjugated acid of the alpha-amino group, respectively. The authors have stated
(7) that the intrinsic solubility of ampicillin anhydrate calculated in this manner ts 3.97 x
10-2 mol dm -3,which accords with their experimentally obtained values at pH's 5.20 and
5.60 of 3.93 x 10-2mol dm~3 and 3.96 x 10-2 mol dnr3, respectively. (The isoelectric point
of this penicillin 1s at pH 4.91). Being an ampholyte, ampicillin anhydrate showed increas-
ed solubility both in acid (below pH 3.0) and in alkali (above pH 7.0). Hou and Poole (5)
have graphically described a similar U-shaped relationship between pH and solubility in water
of ampicillin anhydrate at 298 K ( u= 0.5). The values appear to be in reasonable agreement
with those of Tsuj et al, particularly over the pH interval 3.0 to 7.0. Hou and Poole have
also determined the pH-apparent rate profile of ampicillin at 308 K in buffers of total 1onic
strength 0.5. They find that although the half hfe at pH 4.85 1s about 200 hours, this falls
to about 30 hours at pH's 3.0 and 7.0, and to about 10 hours at pH 1.5. This means that
solubihity values determined below pH 2.0 and above pH 8, must be regarded as doubtful.
This applies to the data of Tsup et al, although at other pH's their values may be given
a tentative designation. A similar consideration applies to the valuef reported by Marsh
and Weiss (2) for the solubility in 0.1 N HCI and 0.1 N NaOH at 294-1 K of greater than
5.7 x 10-2 mol dm-3 However the value of 9.90 x 10-2 mol dm-3 (units - evaluator) at 310.2
-0.5 K 1n 0.053 N HC! (4), which has a precision of determimnation of ¥ 5% (evaluator) is
regarded as being tentative. Tsuji et al have determimned the effect of 0.05 mol dm3 sodium
dodecylsulfate and 0.04 mol dm -3 cholic acid at pH #.91 (1.e. the isoelectric point) and at
310 K (estimated precision ¥1 K, evaluator) on the aqueous solubility of ampicillin anhydrate.
These are 7.8 x 10-2 mol dm-3 and 4.4 x 10-2 mol dm3, respectively. These values are estim-
ated to have a precision of ¥ 5% (evaluator), and are designated as tentative.

REFERENCES

(1) Austin,K.W.B.; Marshall, A.C.; Smith, H. Nature 1965, 208, 999.

(2) Marsh, J.R.; Weiss, P.J. J.Ass. Offic. Anal. Chem. 1067, 50, 457.

(3) Poole, J.W.; Owen, G.; Silverio, J.; Freyhof, J.N.; Rosenman, S.B. Curr. Ther. Res. Clin. Exp.
1968, 10, 292.

(%) Hill, S.A.; Jones, K.H.; Seager, H, Taskis, C.B. J. Pharm. Pharmacol. 1975, 27, 594.

(5) Hou, J.P.; Poole, J.W. J. Pharm. Sci. 1969, 58, 1510.

(6) Tsujp, A.; Nakashima, E.; Hamano, S.; Yamana, T. J. Pharm. Sci. 1978, 67, 1059.

(7) Tsujt, A. Personal communication.
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COMPONENTS :

(1) 4-Thia-1-azabicyclo[3,2,0]lheptane~2-carboxy-
lic acid,6-[(aminophenylacetyl)amino}-3,3-
dimethyl-7-oxo (ampicillin, ampicillin
anhydrate); C16H19N3OQS; [69-53-4]

EVALUATOR:

Eric Tomlinson.
Department of Pharmacy,
University of Amsterdam,
The Netherlands.

(2) Water; HZO; [7732-18-5] December 1983.

CRITICAL EVALUATION: continued

Poole and Bahal (1) have studied the influence of temperature on the solubility of ampicillin
anhydrate in water. Over the temperature interval 293 K to 323 K (temperature precision
estimated as -1 K, evaluator) they report a constant heat of solution of-4.2 kJ mol‘l(umts,
evaluator). They report their results graphically, from which the following Table may be
constructed:

Temperature Solubility

K (mol dm™3)?
293 2.9 x 1072
303 3.4 x 10 5
313 3.9 x 105
323 4.2 x 10

(® units, evaluator)
These workers used iodometric titration to assay the amount of +penicilhn in their sample.
The values given in the table are estimated to have a precision of = 10% (evaluator). However

since the purity of the sample was not specified (although the source was given) these values
must be regarded as highly tentative.

REFERENCE

(1) Poole, J.W.; Bahal, C.K. J. Pharm. Sci. 1968, 57, 1945.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) 4-Thia-1-azabicyclo[3,2,0]heptane-2-carbo- Austin, K.W.B.; Marshall, A.C.; Smith, H.
xylic acid,6-[(aminophenylacetyl)aminol- Nature 1965, 208, 999-1000.

3,3-dimethyl-7-oxo- {(ampicillin; ampicillin
anhydrate); C16H19N3045; [69-53-4]

(2) Water; H,0; [7732-18-5]

VARIABLES : PREP