December, 1972]

SHORT COMMUNICATIONS

3723

A Convenient Method for the Hydrolysis of Vinyl Sulfides to Ketones

Teruaki Mukaryama, Kunimasa Kamio, Susumu Kosavasui, and Hisashi TAKEI
Laboratory of Organic Chemistry, Tokyo Institute of Technology, Ookayama, Meguro-ku, Tokyo

(Received October 14, 1972)

In this communication, a convenient method for
the hydrolysis of vinyl sulfides to ketones by the use
of TiCl, is reported. In the previous paper,!) it was
shown that AgClO, is effective for the hydrolysis of
thioketals or thioacetals. However, it was found that
the AgClO,-promoted hydrolysis of vinyl sulfide gave
the hydrolyzed product in a low yield. Hydrolysis
of vinyl sulfides has been generally performed under
rather drastic acidic conditions® except the Hg(II)-
promoted hydrolysis®) reported by Corey et al.

Based on the consideration that there are two pos-
sible ways of activation of vinyl sulfides towards hy-
drolysis, namely the activation of carbon-carbon double
bond and carbon-sulfur bond, we examined the hy-
drolysis using various metal salts which might have
strong affinity toward either double bond or sulfur
atom. Finally, it was established that vinyl sulfides
were easily hydrolyzed in the presence of 2 molar
amounts of TiCl,. For example, when a-ethylthiostil-
bene, 1, was added to 2 molar amounts of TiCl, in
acetonitrile at room temperature, the color of the
solution changed from vyellow to deep red. After
stirring for about 20 min, 4 molar amounts of water
was added and the reaction mixture was stirred at
room temperature for an additional 4 hr. Then usual
work-up afforded desoxybenzoin, 2, in 789, yield and
219, of 1 was recovered. Further, it was found that,

2TiCly + 4H,0 + n Pb,O(OH),

RIR2C=CR3(SR*)

CeH,; TiCls+H,0 I

>C=CH06H5 —» C,H,CCH,GC,H,
C,H,S

1 2

when 2 molar amounts of Pb,0O(OH), was added in
the above reaction in order to remove ethanethiol
formed at the same time, the increase of the yield was
achieved and 2 was obtained in 929, yield and 89,
of 1 was recovered. On the other hand, in the case
of phenyl vinyl sulfide, there was no remarkable effect
in the yield by the addition of Pb,O(OH),.

In a similar manner, various vinyl sulfides were
hydrolyzed to the corresponding ketones in high yields.
For example, f-aryl substituted vinyl sulfide?), 3, was
hydrolyzed quantitatively to 3-phenyl-2-butanone by
the use of TiCl, in acetic acid. The results are shown
in Table 1.

C.H,
>C:C(CH3)SR
CH

3 R=GC;H; or CgH;

In conclusion, it is noted that vinyl sulfides are easily
hydrolyzed to the corresponding ketones in high yields
without accompanying by-product under mild con-
ditions by the action of TiCl,. Further works are
now in progress and will be reported at a later date.
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TaBLE 1.

Vinyl sulfide

Isolated yield (%)

R: R? R3 R Solvent " Time (hr) [recovered vinyl sulfide(%,)]
4
CeH; H C:H; C,H; CeH, 2 4 94
CH,;CN 0 4 78[21]
CH,CN 2 4 92[8]
CH,CO,H 0 4 97
CgH; n-C H, CgHj C,H; CeH, 2.2 12 91
CH,CO,H 0 4 quant
CH, H C¢H; CgH; CH,CN 0 6 88
CH,CO,H 0 6 90
CH,Cl, 0 6 95
CeH, H CeH, CgH; CH,CO,H 0 7 96
CeHj, n-C,H, CH, C.H, CH,Cl, 0 14 620
C:H; CH, CH, C,H; CH,;CO,H 0 4 quant
CgH; CH, CH, C¢H, CH,CO,H 0 7 97

a) 2.2 molar amounts of TiCl, was used.

b) 5 molar amounts of H,O was added.
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