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Reductive elimination of groups including sulfur from organosulfur compounds has been 

extensively studied' from the viewpoint of organic synthesis. The elimination of hydroxyl and 

phenylthio groups from b-hydroxysulfides (2) leads to the convenient route to the synthesis of 

olefins, and several reducing agents3 have been recently exploited for this transformation. 

We wish to report herein a new 1,2-elimination4 of B-hydroxysulfides (2) to 

the corresponding olefins (3) by electroreductive method in which electron itself behaves as 

a reducing agent. 
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A typical procedure for the electroreductive transformation of 2 to 3 is as follows. 

8-Hydroxysulfide (10 mmol) dissolved in dry dimethylformamide (40 ml) containing tetraethyl- 

ammonium p-toluenesulfonate (4.0 g) as a supporting electrolyte was reduced in a divided cell 

equipped with a platinum anode and a lead cathode. The cathode potential was -1.8--2.2 V us. 

SCE. After 4 ~lmol of electricity was passed, the reaction mixture was worked up to give 

the corresponding olefin in good yield. Results are summarized in Table 1. All products gave 

satisfactory resultsin elemental and spectroscopic analyses. 
7 

Furthermore, this method is applicable to the following skeletal conversion.8 
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Table 1. Electroreductive Synthesis of Olefins 

8-Hydroxysulfidesa Yields (%)b Olefins Yields (%)b 

51 80 

72 

54 

92 
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68 
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60 70 
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CH3(tH2)#H2SPh 

CH3 

tH ,SPh 
CH3(CH2)5CHCH\Sph 

FH3 g 
53 Ph(CH2)2C=CH2 90 

CH h 

74 
13 

CH3(CH2)8C=CH2 96 

i 
88 CH3(CH2)5CH=CH._ph 60 

a. ref. 5; b. Isolated yields; c. ref. 7a; d. ref. 7b; e. ref. 7c; f. ref. 7d; 
g. ref. 7e; h. ref. 7f; i. ref. 79. 

Table 2. Reduction Peak Potentialsa of Some B-Hydroxysulfides 

B-Hydroxysulfides Ep (V ~8. SCE.) 1 B-Hydroxysulfides Ep (V us. SCE.) 

H cs SPh YH 
-2.15 CH3(CH2)aCCH2SPh -1 .a0 

iH3 
OH 

oc 

?H 
SPh -1 .a7 Ph(CH2)2iCH2SPh -1 .a0 

CH3 

-1.75 

a. Conditions ofthe measurement are as follows. Solvent, DMF; supporting electrolyte, 
0.05 M Et4NCl; substrate, 0.05 M; scanning rate, 100 mV/sec; anode and cathode, Pt. 
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In order to clarify the mechanism of this 1,2-elimination, the reduction peak potentials 

of some B-hydroxysulfides were measured (Table 2). 

The fact that the reduction peak potentials of B-hydroxysulfides were observed in 

the range of -1.75--2.15 V us. SCE., while those of alkyl phenyl sulfides bearing no 

B-hydroxy group showed far negative values 
10 

suggests that the initiation step involves 

the electron transfer to B-hydroxysulfides followed by the concerted elimination of both 

hydroxyl and phenylthio groups. Further mechanistic study based on the relationship between 

reduction potential and structure is in progress. 

Because of its generality and simplicity, the present method may possess high potentiality 

in the synthesis of olefins. 
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