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One of the two recently reported' synthetic 
routes to  dl-cryptone proceeds through the col- 
lidine dehydrobromination of 2-bromo-4-isopro- 
pylcyclohexanone, which gives a roughly equal 
mixture, separable by fractionation, of the a,@- 
and the p, y-unsaturated ketones. 

The formation of the 6, y-derivative under these 
conditions is of special interest sincd the method 
is in general use for the preparation of a,p-un- 
saturated ketones, and the apparent equilibration 
is an interesting example of favorable competition 
between conjugation and hyperconjugation effects.2 
That the ketones themselves form the same equilib- 
rium mixture under the conditions of the dehy- 
drohalogenation has now been demonstrated by 
treating the conjugated isomer with collidine and 
collidine hydrobromide. The distilled product 
appeared (A,,, 227 mp, e 7,620) to  be a mixture 
comparable with that obtained from the collidine 
dehydrobromination (A,,, 227 mp, E 6,670) and this 
was confirmed by separating the pure isomers' 
(Az isomer, A,,, 227 mp, E 12,370; A3isomer, no 
maximum at  210-360 mp) which were converted in 
good yield to  their characteristic dinitrophenyl- 
hy drazones. 

We are indebted to the National Science Foun- 
dation for a grant in support of this work. 

EXPERIMENTAL3 

oL-Cryptone was regenerated' from a highly purified 
sample (9.50 g.) of the synthetic semicarbazone' (m.p. 
194°).6 Air was excluded with nitrogen, and an efficient 
steam distillation apparatus was used to effect a rapid con- 
tinuous separation of the free ketone as it was formed in the 
acidic hydrolysis mixture. The colorless fragrant product was 
extracted with ether, dried over sodium sulfate, and dis- 
tilled; 5.23 g. (780/,), b.p. 76-80' (5 m.), n'$ 1.4815, Amax 
227 mp, e 11,100. 

Equilibrium of DL-cryptone. Repeating as closely as pos- 
sible the dehydrobromination conditions,' a mixture of 5.00 
g. of cryptone, 7.3 g. of washed and dried collidine hydro- 
bromide (from collidine in ether), and 18.9 g. of collidine, 
was refluxed under nitrogen for 20 min. The neutral frac- 
tion was extracted with ether, washed well in the cold with 
dilute hydrochloric acid, sodium bicarbonate solution, and 
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water, dried over sodium sulfate, and distilled; 3.22 g. 
b.p. 60-68" (2 mm.), n'$ 1.4776, Am,, 227 mp, E 7,620. 
Fractionation a t  0.5 mm. through a sixty-plate Podbielniak 
Miniature Hypercal column' gave three fractions as fol- 
lows: ( I )  0.66 g. of d-isopropyl-3-cyclohexenone, b.p. 46-50', 
T L ~  1.4738, no maximum at  210-360 mp (reported naz 
1.4710'). (11) 0.97 g. of an intermediate fraction, b.p. 51- 
55', n'$ 1.4824, Amax 227 mp, E 9,540; and (111) 0.94 g. of 
4-isopropyl-$-cyclohexenone, b.p. 55-60', n'," 1.4828, Aman 
227 mp, E 12,370 (reported for natural 1-cryptone nz: 1.4810,6 
Amax 226.3 mp, E 12,6004). 

Treatment in the manner described previously' gave 
from fraction I the orange-yellow 4-isopropyl-3-cyclohexe- 
none 2,4dinitrophenylhydrazone, m.p. 105-106°.197 

Similarly, from fraction I11 there was obtained' a 90% 
yield of the orange-red isopropyl-2-cyclohexenone 2,4- 
dinitrophenylhydrazone, m.p. 126-129', which after re- 
crystallization from ethanol had m.p. and mixed m.p. 134- 
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(7) 'This derivative tends to isomerize to the Az derivative 
and to decompose, if heated slowly, and it also shows a 
"double" melting point; the melt resolidifies and melts 
again a t  a temperature intermediate between the melting 
points of the derivatives of the two isomeric ketones. The 
temperature recorded represents the initial fusion. 
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Field and Grunwald2 postulate that reduction of 
sulfonyl chlorides to mercaptans by lithium alu- 
minum hydride may occur via two routes, one of 
which involves the reaction of a sulfinate salt with 
a sulfonyl chloride giving a disulfone, or with a 
metal mercaptide to give a thiosulfonate. Either 
of these intermediates then goes to the mercaptan 
via the disulfide. Apparently no one has isolated a 
thiosulfonate, although disulfides have been ob- 
t ~ ~ i n e d . ~ ? ~  The authors would like to report the 
isolation in 23% yield of p-tert-butylphenyl p-tert- 
butylbenzenethiosulfonate from the action of 
lithium aluminum hydride on p-tert-butylbenzene- 
sulfonyl chloride. Structure of the thiosulfonate 
was indicated by its independent preparation from 
reduction of p-tert-butylbenzenesulfonyl chloride 
with zinc and hydrochloric acid by a procedure 
known to give the thio~ulfonate.~ 
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