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Summary : a-phenylthiocarboxylic acids were converted to the corresponding 

aldehydes or acetals with oxidative decarboxylation and desulfurization by 

electrolysis. 

Organosulfur compounds which can function as key intermediates have been 

widely used in organic synthesis. The desulfurization of these compounds has 

been considered to be the most important and interesting step of the synthetic 

process. In recent years, Trost et al. have reported the oxidative decarboxy- 

lation of a-methylthiocarboxylic acids associated with desulfurization to give 

the corresponding ketals or acetals .by using N-chlorosuccinimide(NCS) in 

methanol. 1) 

R1R2y-COOH 
NW 

B R1R2C(OCH ) 
in CH3OH 3'2 

SCH3 

Now, we have found that the reaction similar to that described above 

proceeds by electrolysis of a-phenylthioalkanoic acids under mild conditions 

without using oxidizing agents as shown below. 2) 

in water 

electrolysis 



The a-phenylthiocarboxylic acid(;) csn be obtained easily by the sulfenyla- 

tion ti carboxylic acid (or a-halocarboxylic acid) or by the alkylation of 

a-phenylthioacetic acid. 3, The 

associated with desulfurization 

Table 1 The yields 

(a> R= CH3(CH2)3 
(b) CH3(CH215 
(cl CH3(CH217 
(a) C2H502C(CH2)3 
(e) C4Hg02C(CH2)3 
(f) C4”g02C(CH2)13 

A typical prOC8dUr8 of the 

results of this decarboxylation reaction 

are SummariZed in Table 1. 

of aldehydes(2) ma acetals(Z). 

g Yield(%) 2 Yield(%) 

48 72 

75 93 

91 95 

79 

trace 90 

35 98 

conversion of ;I to 2 aa 2 is as follows. 

Electrolysis of a-phenylthiodecanoic acid(l_)(2 mmol) in water(20 ml) with sodium 

hydrOXide(3 mmO1) aId h8Xan8(15 X 4 ml)4) using platinum electrodes(3 cm2, 

immersed in water layer) at an initial current density 0.04 A/cm2, applied 

voltage ca. 8 V, for 4 hours(9 F/mol) at 25-C afforded nonanal(L$)(91%), di- 

phenyldisulfide(90 mg) and paraffinic impurity(32 mg). Similarly, electrolysis 

in methanol(30 ml) with lithium perchlorate(50 mg), at an initial current density 

0.04 A/cm2, applied voltage ca. 9 V, for 7 hours(l2 F/mol) at 25-8'C gave 

1,1-dimethoxynonsne(3_c)(95%) with methyl sulfinate(5_)(30%). 
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