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COMMUNICATIONS TO THE EDITOR

CHEMICAL METHOD FOR THE DETERMINATION
OF PENICILLIN
Sir:

The early observation of Abraham and Chain!
that when penicillin is inactivated by alkali an
acid group is formed affords a basis for a chemical
method for the analysis of penicillin. A procedure
is followed similar to the usual ester determination.

We have developed a more precise and con-
venient method based on the finding of Foster?
that when penicillin is inactivated by penicillinase
an acid group is formed. This reaction makes it
possible to determine the penicillin content of un-
buffered aqueous solutions by a simple alkalimet-
ric titration method,

The method consists of adjusting separately to
pH 8.0 an aliquot of penicillin of 5,000 to 20,000
units, in a volume of approximately 10 ml., and
1-2 ml. enzyme solution prepared in these labora-
tories, containing 1000-2000 penicillinase units.?
One set of electrodes, in conjunction with a pH
meter, is used for the adjustment of the penicillin
solution and a second set for the adjustment of the
penicillinase solution. The enzyme solution is
then added to the penicillin solution and the mix-
ture is maintained around pH 6.8 by gradual addi-
tion of 0.02 N sodium hydroxide. For the meas-
urement of the pH the second set of electrodes is
used. After a few minutes the penicillin is inacti-
vated and the pH becomes constant. The titra-
tion is then completed by a rapid adjustment to
pH 8.0.

When the method was tested with pure crystal-
line penicillin (G) recoveries were over 98%.
Apparently good accuracy is also obtained with
less pure commercial preparations. Salts of four
manufacturers, using different processes, have
been tested and the results of this method found
to correspond with those obtained by the turbidi-
metric microbiological assay method. The pre-
cision of this chemical method was also tested
extensively with several batches of penicillin salt
solutions. The replicate analyses showed a dis-
persion in results of the order of 19.

The method presented was found to be appli-
cable to all aqueous penicillin solutions of potencies
over 200-500 units/ml., which do not contain an
excessive amount of buffer. The method was de-
veloped for the analysis of penicillin G and appar-
ently gives accurate results with comuinercial
preparations. As a chemical method of analysis
its precision is subject to error to the extent of
similar chemical analyses but such error is sig-
nificantly less than that found in present micro-
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biological assay methods. A detailed description

of the method will be presented in the near future.
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1,4;3,6-HEXITOL DIANHYDRIDE L-ISOIDIDE
Sir:

The attempted reduction of p-isomannide and
of D-isosorbide! to the corresponding bidesoxy
derivative by hydrogenating at 200° over Raney
nickel at 250 atmospheres pressure, has given, in
both cases, a mixture of hexitol dianhydrides from
which by benzoylation and fractional crystalliza-
tion a new dianhydride of L-iditol has been iso-
lated, identical with the crystalline dianhydride
obtained by the direct acid-catalyzed anhydriza-
tion of r-iditol.

TABLE 1

CONSTANTS OF DIANHYDRO-L-IDITOL DIBENZOATE
Source M. p.,% °C. Spec. rotation?

A = p-isomannide 111.1-111.9 [a]®-%p 141.9 (CHCI;,

¢, 2.15)

B = p-isosorbide  111,0-111.3 [a]®*‘D 140.3 (CHCl,,
¢, 2.03)

C = L-iditol 110.9-111.6

2 All melting points are corrected. Mixed melting
points among the products were undepressed. ® Rotations
are for the D line of sodium.

Assuming ring stability during hydrogenation,
one or two hydroxyls, at most can be involved in
the transformation. L-Iditol can be obtained
from D-mannitol solely by epimerization at hy-
droxyls 2 and 5. Hence these hydroxyls must be
free, and the anhydro rings must involve carbons
1, 3, 4 and 6. Similarly, sorbitol can yield L-
iditol solely by a 5-epimerization.

The reaction is thus interpreted as a racemiza-
tion resulting from the dehydrogenation and hy-
drogenation of the secondary carbinol groups.
The reaction is being studied further, and experi-
mental details will be published.

Since Hockett and co-workers? have shown that
isosorbide results in high yield from the further
acid-catalyzed anhydrization of both 1,4-sorbitan®
and 3,6-sorbitan and Wiggins* has shown that p-
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