Oct., 1949

of picric acid. The solid was isolated as described below

(yields).
Anal.

16.7,

Wolff-Kishner.—A yield of 7.8 g. (83.5%) of the semi-
carbazide hydrochloride of 2-acetylpyridine was obtained
by the method of Woodward, et al.,5 using ten equivalents
of hydrochloric acid, m. p. 202° (uncor.).

Anal. Caled. for CiH;ONG¢HCI: N, 26.2; CI, 16.6.
Found: N, 26.6; ClI, 17.0, 16.9.

The reduction was carried out by heating the semicarba-
zide hydrochloride with eight equivalents of sodium ethyl-
ate in an oil-bath at 180°. The distillate was caught in
a 509 alcoholic solution of picric acid.

Huang-Minlon,”—A mixture of 2-acetylpyridine (0.06
mole), 5 ml. of 85% hydrazine hydrate, 5 g. of sodium
hydroxide, and 80 ml. of diethylene glycol was heated for
six hours. No attempt was made to remove the water.
The solution was cooled, extracted with benzene, and con-
verted into the picrate.

Yields,—No attempt was made to obtain maximum
yields. The solid picrates were isolated from the alcoholic
solution, dissolved in hot acetone, treated with decoloriz-
ing carbon, crystallized by cooling and finally recrystallized
from alcohol. From the weights of the crude products,
and the purified picrates the following estimates of yields
were made: Clemmensen 809, Wolff-Kishner 509, and
Huang-Minlon 65%,.

Melting Points and Fusion Analysis.—Using a copper
block? and raising the temperature at a rate no faster than
1-2° per minute each picrate, and all possible combina-
tions of picrate mixtures melted at 107-107.5° (uncor.).
When the picrate of the Clemmensen reduction product
was mixed with (a) the picrate of 2-acetylpyridine a de-
pression of 20° in the melting point was noted; (b) the
picrate of the hydrogenation product of Gregg and Craig
the melting point was 107.5°. A fusion analysis showed
these last pair to be identical also, for no eutectic melt was
noted at the boundary. This in contrast with the eutectic
melt shown in the fusion analysis of the first pair.
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The Reaction of Propyl Disulfide with Decyl
Mercaptan

By GEORGE GoORIN,! GREGG DOUGHERTY AND ARTHUR V.
TOBOLSKY

It is known that thioglycolic acid reacts with
cystine in solution to give cysteine?; indeed, a
quantitative study of the reaction has been made.?
We wish to report some results which indicate that
a similar reaction occurs between simple alkyl di-
sulfides and mercaptans.

Mixtures of propyl disulfide and decyl mercap-
tan . were heated in sealed Pyrex glass tubes for
varying lengths of time. The samples were then
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cooled, the mercaptans were titrated with stand-
ard silver nitrate solution to an amperometric end-
point, and the precipitated silver mercaptides
weighed.* It was found that the number of moles
of total mercaptan did not change during the re-
action, but that the weight of the precipitate de-
creased continuously to an equilibrium value. It
was thus indicated that there had taken place a
mole per mole exchange of propyl for decyl mer-
captan, The data obtained in a run at 138-139°
are given in Table I.

TABLE I

MIXTURES OF PRoPYL DISULFIDE AND DECYL MERCAPTAN
HEATED AT 138-139°

Time, hr. Moles SH found Av. mol, wt. of AgSR 9, PrSH
0 280 1
3 275 268 13
6 282 260 21
9 276 253 29
12 278 248 34
36 277 243 39
62 277 226 56

At 180° the reaction proceeded more quickly,
and after a few hours heating considerable
amounts of propyl mercaptan could be isolated
directly by distillation of the cooled reaction mix-
ture.

We believe the reaction proceeds by a stepwise
exchange which at first gives rise to a mixed disul-
fide. We made no attempt to isolate this com-
pound but hope to obtain evidence on this ques-
tion in future work.

Experimental

Material.—The propyl disulfide was an Eastman Kodak
Co. ““white label”’ product which had been redistilled at
least once, b. p. 93.3-94.6° at 30 mm. The decyl mer-
captan was a Conmnecticut Hard Rubber Co. product,
which had been redistilled at least once; b, p, 102-106° at
i%r)‘nm., n¥Dp 1.4534, molecular weightt 171 (calculated

Approximate Rate Measurements.—Equal voliimes
(1.00 ml.) of a mixture of one mole of propyl disulfide and
one mole decyl mercaptan were sealed in several tubes
of nearly equal volumes (1.5 ml.) and heated in a vapor
bath for some time (p-xylene used at 138-139°; p-cymene
at 176°). At the end of the appropriate period each tube
was withdrawn and cooled, and the contents washed into
375 ml. of 959, alcohol containing 25 ml, of 0.2 M alco-
holic ammonium acetate as supporting electrolyte. The
solution was then titrated with standard 0.1 N alcoholic
silver nitrate to an amperometric end-point. The pre-
cipitate was transferred to Gooch-type filters consisting
of a layer of asbestos placed over a medium Pyrex glass
frit‘te}ii fitter disk, and dried 4 vacuo at 60-70° to constant
weight.
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