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p. 225.5-226.5°, (C, 62.59; H, 4.81; Cl, 8.59).

The carbonate soluble fraction consistently has
given the predominant active component which
we are naming wustin. This material may be
purified by fractional crystallization from tolu-
ene, acetic acid, ether, or ether-hexane, m.p.
184-186°, The probable empirical formula of
ustin, CyH;505Cls, is consistent with the analyti-
cal results (C, 53.42; H, 3.69; Cl, 24.27), con-
ductometric titration (N.E. 214), and the ele-
mentary composition of the monomethyl deriva-
tive, m. p. 174° (C, 54.09; H, 3.95; Cl, 23.54;
CH;0, 7.01), the dimethyl derivative, m. p. 147°
{C, 55.00; H, 4.24; Cl, 23.19; CH,0, 13.35),
and the acetyl derivative, m. p. 212° (C, 53.68;
H, 3.95; Cl, 22.76; CH,0, 9.67). Compound
I isolated by Hogeboom and Craig,! m. p. 185—
187°, is probably identical with ustin* although
the large discrepancy between our chlorine analy-
sis and that obtained by Hogeboom and Craig
(Cl, 22.63) suggests that their compound is im-
pure even though isolated by the elegant counter-
current distribution method.

The antimicrobial activity of ustin, A.U.N.-1,
and A.U.N.-2 are indistinguishable by any of the
in vitro tests used so far. In synthetic media, the
compounds inhibit the growth of Gram positive
cocci and mycobacteria (including pathogenic
tubercle bacilli) to the same degree, but are inac-
tive against Gram negative bacilli. Their anti-
septic activity increases rapidly with the H™*
concentration of the environment, but is sharply
inhibited by the addition of serum albumin, and
of certain other organic substances (lipids for
example) to synthetic media. Thus any one of the
compounds can exert an inhibitory effect on the
growth of tubercle bacilli, streptococci or sta-
phylococci in a dilution of 1/500,000 at pH 6.5in a
simple synthetic medium, but will fail to retard
growth even in 1/50,000 in more complex media at
slightly alkaline reactions.

We wish to express our sincere appreciation to
Dr. Adalbert Elek for the excellence of his micro-
analytical assistance.

The details of this work will be published
shortly.

(4) Dr. Craig very kindly examined the melting points and found
no depression (m. p. and mixed m, p. 186-188°),
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SURFACE FILM THICKNESSES OF POLYMERIC
SUBSTANCES IN RELATION TO MOLECULAR
STRUCTURE!

Sir:

It is generally well known that gertain com-

{1) The work reported in this letter was done in connection with
the Government research program on synthetic rubber undér con-
tract with the Office of Rubber Reserve, Reconstruction Finance
Corperatinm (results 0irst reported in November, 1945).

COMMUNICATIONS TO THE EDITOR

Vol. 68

pounds, such as long chain fatty acids, can form
monomolecular films on water and that the areas
of such films can be related to the dimensions of
the molecules.? Certain polymeric substances
including cellulose derivatives,® proteins* and the
polymer of w-hydroxydecanoic acid® likewise form
stable films whose areas can be conveniently
measured.® At this time we wish to report that
we have prepared films of some rubber-like poly-
mers as well and that the results appear to give
useful information about their molecular struc-
tures, particularly in relation to branching.

Five ml. of a very dilute benzene solution of a
polymer (¢ = 2 X 107 g./ml.) is distributed over
the water surface of a hydrophil balance. After
the benzene has evaporated, the film area is
measured in the usual manner.” Low conversion
samples of GR-A (butadiene-acrylonitrile co-
polymer) gave films about 6 A. thick whereas
high conversion samples exhibited thicknesses as
great as 30 A. It is our belief that a large film
thickness indicates a high degree of branching and
that the corresponding polymer molecules can be
better represented as ‘‘bottle brushes” than as’
straight chains. Other polymers containing hy-
driphilic groups have also been investigated; these
include copolymers of butadiene with methacrylo-
nitrile, l-cyanobutadiene, m-fluorostyrene and
some vinylpyridines.

Stable films for polymers such as natural rub-
ber or GR-S could not be obtained directly. How-
ever, these substances can be investigated by the
film technique if they are first rendered ‘1} dro-
philic by the addition of thiocyanogen to some of
the double bonds according to the methods of
Pummerer and Stark and of Rehner.® After
using their procedures, we found natural rubber
and gutta percha to form relatively thin films
(about 8 A. thick) whereas the film thicknesses of
GR-S exhibited wide variations with polymer
conversion, indicating once more marked differ-
ences in branching.

On the whole, the method appears to show
considerable promise as a tool for learning more
about the structure of polymers.
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