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We wish to report the oxidation of some oarbenes by dlmethyl sulfoxlde 

(DMSO) to the corresponding carbonyl oompounds. In the case of dlohloro- 
;I 

oarbene, the products are phosgene and dlmethyl sulfide.' Phosgene was 

identified by conversion into dlmethyl carbonate, while dlmethyl sulfide was 

identified as ((CH3)2S)2*3&$12. (1) The reaction was oarrled out by adding 

sodium methoxlde (256) to a cold DMSO (60~) solution of ethyl trlohloroacetate 

(25t3) 0 After standing for one hour at Ice-oooled temperature, the mixture ~2~s 

poured into loe-water and extracted with ether. The ether was evaporated and 

the residual solution was distilled. 

Vapor phase chromatographlc analysis (V.P.C) of thls distillate (17~1, 

Indicated the yields of the products and recovered starting mterlal to be as 

follows; dlmethyl carbonate (17%). methyl ethyl carbonate (33%). ohloroform 

(38%), ethyl trlohloroacetate (8%). The four oomponents were Identified by 

comparison of thler IR, NMA and V.P.C. with authentlo samples after separation 

of each component by V.P.C. It was found that methyl ethyl carbonate underwent 

transesteriflcatlon to dlmethyl carbonate to the extent of 7% under the reaction 

conditions described above, although the two carbonates were mostly hydrolysed 

to sodium salts. This 1s one of the reasons that the combined yield of 

chloroform and dlmethyl carbonate was higher than that of methyl ethyl 

carbonate. 

On the other hand, dlmethyl sulfide was isolated as ((CIi2)2S]2*3&$12 ln 

20+ yields from the reaction mixture before ether extraotion. 
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CCl3COOC2H5 + CH3ONa BeCC13'Na + CHJ OCOOC2H5 

rcc12 + %l 

%c13 

CHCl3 + 
9 CH3SOCH3 

ICC13 + CH3SOCH3 Cl 
(a) 

Cl, 

1 
CH3ONa 

(CH3O)3CO t-------- coc13 + CH3SCR3 

The ohloroform 1s presumably formed through the deprotonatlon of DMSO by the 

trlohloromethyl anion. Step (a) corresponds to the reaction of dichloro- 

oarbene with pyridlne N-oxide. (21, (3) 

Other oarbenes prerared by alkaline cleavaue of tosylhydrazones (4). (5),(6) 

were also oxidized by DXSO to the oorrespondlng ketones or aldehyde. 

2’ In DWSO Rl Rc 82 
Ts-NH-N-C 

k2 + 

CB3ONa 4 942 , 'C=N-N-C< 
RP R2' El 

P 

1oo-166° 

Rl DMSO Rl 

>c 8 Y > c=o + CH3SCH3 
H2 R2 

The tosglhydraeone (10_15R)(see Table I) was dlssolved In DMSO (1006) and 

sodium methoxlde (317, 0.0556 mole) was added to the solution. The mixture was 

heated with stirring fez. about ten to eighteen minutes at 100~166~ In nitroaen 

atmosphere. The reaotlon mixture (except ayclohexanone tosylhydrazone) beman 

to turn wine-red at abor.t 100°. The reaction mixture was DoUred into ice-water 

and extracted with ether. The carbonyl ComDoUndS of the DrOdUCtS were compared 
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rith authentlo epeolmens by V.P.C., IE and remlcarbazones. Experimental data 

are shown in Table I. When the torylhydraeones were deocmposed In ethylene- 

glycol Instead of DHSO under similar reaction conditions, no carbenyl compounds 

were formed. Dimethyl sulfide was also Isolated a8 Its mercuric chloride 

complex in yields conparable to thoee of the corresponding carbonyl oomp&ndr. 

In the deoomposltlon of aoetophenone and benzophenone tosylhjdn%0ne, the 

corresponding azines rere isolated In 10% and 6% yields, rerpeotlrely, beeides 

the carbonyl compounds. The ylelda of the carbonyl compounds uere found todrop 

rapidly If the reaction time la longer than that mentioned In Table I. 

TABLE1 Alkaline Cleavage ot Tosylhydrazones in DMSO 

Tosylhydrasone (mole) 

1). C6&-C=N=NH*TS (0.052) 
I 
C& 

2). CgIiS-C=N*NH*TS (0.0286) 

CSa, 

3). 0 
=N.NH-Te (0.0352) 

4). C~H~*CH=N'NH'TS (0.0365) 

Temperature Time (mln) Product Yield 

100~160° 15 C,,HsCOC& 46% 

100-150~ 

100-1660 

100-1330 

10 

18 

10 

For example, the yield of acetoDhenone was only O.q,% when the reaotlon mixture 

of acetophenone (log), DMSO (100~) and sodium methoxlde (3g) was heated at 

100-y160° for 18 minutes. A possible oause for this phenomenon Is the reaction 

between the oarbonyl compounds and the methylsulflnyl carbanlon. 
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