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SYNTHETIC COMMUNICATIONS, 24(9), 1207-1213 (1994) 

SULFINYL CHLORIDES THROUGH THE OXIDATIVE CHLORINATION OF SULFENYL 

DERIVATIVES WITH TRIMETHYLSILYL ACETATE/SULFURYL CHLORIDE SYSTEM' 

J.Drabowicz*, B.BuJnicki and B.Dudzifiski 

Center of Molecular and Macromolecular Studies, Polish Academy of 

Sciences, Department of Organic Sulfur Compounds, 90-363 Lodz, 

Sienkiewicza 112, Poland 

Abstract: A new and useful procedure for the synthesis of sulfinyl 

chlorides is described involving a combined action of 

trimethylsilyl acetate and sulfuryl chloride as a oxidative 

chlorination system on sulfenyl derivatives. 

Sulfinyl chlorides are widely used as key substrates for the 

preparation of racemic and optically active sulfinyl derivatives 

such as sulfinates, thiosulfinates, sulfinamides and aulfoxidee'. 

Among methods which have been used for their preparation the most 

commonly used synthesis is based on the oxidative chlorination of 

sulfenyl derivatives in the presence of acetic acid or acetic 

1207 
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1208 DRABOWICZ, BUJNICKI, AND DUDZIfiSKI 

anhydridelb. The original procedure developed as early as 1961 by 

Douglass and coworkers utilized chlorine as the chlorination 

agent. In 1978 Schenk and Miiller3 reported a very useful 

modification of this procedure in which chlorine was replaced by 

eulfuryl chloride. It should be noted that this report disclosed 

only in the experimental part of the Schenk's paper remained 

unnoticed and after 8 years another authors4 have rediscovered 

this modification. 

The main drawback of this modification constitutes the 

relatively long reaction time. Thus, for example, conversion of 

arenethiols into the corresponding sulfinyl chlorides is 

accomplished only after 16 hours at room temperature5. 

Here we would like to report a new useful and convenient 

modification of this procedure which allows more rapid conversion 

of sulfenyl derivatives into the corresponding sulfinyl chlorides. 

It is based on the use of trimethylsilyl acetate6 which serves 

simultaneously as the oxygen donor and the chloride anion 

acceptor. These conversions, which are described by the general 

equations 1 and 2 ,  occur at room temperature within minutes for 

aliphatic derivatives 1 and take less that 5 hr in the case of 

arenethiols. The yields of the crude products are quantitative 

('H-NMR analysis) and the pure sulfinyl chlorides 2 are isolated 

in yields exceeding 80% (see Table 1) by simple distillation of 

the residue left after removing the highly volatile 

by-products.8710 Only in the case of benzyl mercaptane a the 
corresponding sulfinyl chloride 2f. is formed in -50% yield and the 

presence of three other products is indicated by the 'H-NMR 

spectrum of the crude reaction mixture. 
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SULFINYL CHLORIDES 1209 

RS(0)Cl + MeCOCl + 
RSX + MeCO2SIMe3 + 2SO2Cl2- - 2 ( 1 )  

1 X-H or MeCQ + XCl + 2S0, + MeJSiCl - 

2RS(O)Cl + 2MeCOC1 + 
RSSR + 2MeC02SiMe, + 3SO,Cl,--) 2 ( 2 )  
- 1 + 2Me3SiCl + 3S02 

1 I 1 1 

3 2,5 2 1,5 1 085 0 [PPd 

Fig.1. ‘H-NHR spectrum of the crude reaction product between 

t-butyl mercaptane and trimethylsilyl acetate/sulfuryl chloride 

system. 

When this procedure is applied for t-butyl mercaptane, the 

‘H-NMR spectrum of the crude reaction product (Fig.1) clearly 

indicates that it haa the structure of the mixed 

sulfenyl-carboxylic anhydride 3. 

This anhydride was found to be relatively stable in the 

reaction medium. However all attempts to iaolate it were 
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1210 DRABOWICZ, BUJNICKI, AND DUDZIfiSKI 

Table 1. Preparation of Sulfinyl Chlorides, RS(0)Cl-2; by the 

Oxidative Chlorination of Sulfenyl Derivatives, RSX-I 

with Trimethylsilyl Acetate and Sulfuryl Chloride 

Sulfenyl Derivative 

No R X 2 - 

la Me SMe a 

lb n-Pr H b 

lc i-Pr H C 

Id i-Pr Si-Pr c 

le n-Bu H d 

If n-Bu MeCO d 

Ig n-C20H41 H e 

lh PhCH2 H f 

li Ph H g 

lj p-To1 H h 

Time[h] Yield[%] B.p. 

~H-NMR ( Oc/mmHg) 

(isolated) 

0.5 100 

0.5 >9 5 

0.5 100 

(80) 67-68/20 

0.5 100 

2 100 

(83) 84-86/20 

1 100 

1 100 

-5 0 

5 >9 5 

(91) 69-lO/O. 1 

4 100 

( 9 1 )  10-11/0.1 

4 100 
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SULFINYL CHLORIDES 1211 

unsuccessful and led to its rapid decomposition. For this reason 

the anhydride 3 ,  which most probably is formed according to the 

general equation 3 ,  could 

t-BUSH + MeCO,SiMe, 

The above discussed 

not be fully analyzed at the moment. 

0 
II 

t-BuSOCMe + Me,SiCl + 

+ SO, + HC1 
(3) + so,c1,- - 

observations made on the reaction course 

with either benzyl or t-butyl mercaptane clearly indicate that the 

results reported earlier 4 a  should be again checked. 

Experimental 

General experimental procedure: To a mixture of equimolar amounts 

of the sulfenyl derivative 1 and trimethylsilyl acetate chilled to 

a O°C two equivalent of sulfuryl chloride (for mercaptans) or 

three equivalent of sulfuryl chloride (for disulfides) were added 

dropwise with stirring. After addition had been completed, the 

reaction mixture was allowed to reach room temperature and was 

analysed by ‘H-NMR spectroscopy after appropriate time. After 

removing the volatile by-products the residue was distilled to 

give the pure sulfinyl chlorides 2 in yields given in Table 1. 
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