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Although numerous methods have been reported for the reduction of sulfoxides to the cormsponding 
sulfides using various types of reagents’ only few of these methods are practically useful for the rapid and 
mild reduction.2 Various cleetron transferring agents such as low valent metal ions,’ zinc in acetic acid,;’ and 
Grignatd magene in particular have heen utilimd for the selective ~xy~~. 

Here we mport the nsults obtained ftom the reduction of various sulfoxidea to the corresponding 
sulfides with magnesium powder in absolute methanol (or ethanol) in the presence of a catalytic amount Of 
mercuric chloride (Table I). E and 2 isomers of I-alkenyl phenyl sulfoxides (entty 1-4) were sub- to the 

standard condition (Method A)6 to give the corresponding sulfides in quantitative yields. Surprisingly, the 
deoxygenation reaction of keto s&oxide (entry l-2) proceeds without I ‘some&&on of the double bond, 
whemas entry 3 and 4 underwent complete isomerization to give the identical product mixture of 1: 1 E and 
2 sultides from both of the substrates. When entry 5 was subjected to the same reaction condition (Method 
A), hydroxy sulfoxide was obtained as a major product in 83 4b yield instead of the simple deoxygenated 
adduct. When I-alkenyl alkyl sulfoxides (entry 6-7) were subjected to the same reaction condition, the 
starting material was recovered. Even in the elevated reaction temperature (Method D) only a small amount 
of the corresponding sulfides was obtained with the unreacted starting materials. Sterically compmssed 
cis-configuration of the substrates was retained in the product to provi& cis-sulfides. In contra& tfit 
reduction of alkyl phenyl sulfoxides (entry 8-10) was so slow at low temperature that excess amount of 
magnesium (6 equiv) and prolonged reaction time (5 h) were mquired to complete the reaction (Method C). 
However, the yields of the corresponding sulfides are nearly quantitative. Less reactive ethanol can also be 
usad to facilitate the r&&ion of alkyl phenyl sulfoxides (entry 8-9) to the corresponding sulfides (Method 
E). Under this condition a small boot of ethyl ~beny~~~yl~~~ by the apron was 
obtained as by-product from the reduction of benxyl @mnylsufinyl)aeetate (entry 10) which did not take 
place at low temperature (Method C). In the cases of diary1 sulfoxides (entry 12-13). the corresponding 
sulfides wem obtained in quantitative yields under the mild condition (Method B). On the other hand dialkyl 
sulfoxide (entry 14) was inert even after the complete consumption of magnesium. IO ge-al, alQl 
sulfdde Compared t0 phenyl sulfoxide seems to be resistant to deoxygenation. In the case of the substrate 
containmg protons acidic enough to react with magnesium me@ enolate formation took place first before 
deoxygenation. Thus in contrast to a-phcnylsulfinyl ester (entry lo), the acidic proton of a-phenylsulfiiyl 
ketone (enhy 11) matted with magnesium metal to form the corresponding enolate which was inert for fwther 
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dcoxygenation and was subsequently rccovcmd after quenching with aqueous 0.5 N HCl solution. 

Table I. Reduction of Sulfoxides to the Corresponding Sulfides with Magnesium Metal 
in Absolute Alcohol. 

&SPh 

OPh 

&SO,, 
OPh 

LSOPll 

1 A 98 

2 A 97 

99 (1 : l)b 3 A 

&SPh 
FH2SOPh 

99 (1 : 1p 4 A 

Q OH 
H %A- I 

A 83 

6 D 21 

B%J+ D 16 

8 PhSOCH3 

9 PhSOCHzPh 

10 Ph!NCHfiOzBn 

11 PhSOCH&OPh 

12 PhSOPh 

PhSCHs 

PhSC&Ph 

F%SCH&&Bn 

CorE 98 
C 99 
C 99 
C no reaction 
B 99 PhSPh 

13 B 98 

0 
1-BuSOCaH1-r~n 14 DorE no reaction 

%ce Ref. 6. *Ratio in parentheses is z/E as dctcm&~cd by ‘H NMR. 
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6. (a) Method A, 3 

MeOH/I’HF (3/l, 1 
uiv Mglcat.HgC~, McOH (8 II&), -43 “C, 3 h. (b) Method B; 3 equiv Mg/car_HgCl, 
mL), -43 “C, 3 h. (c) Method c; 6 equiv Mg/cat.H@&, McGH (12 mL), -43 “c, 5 h. 

(d) Method D; 6 cquiv Mg/cat.HgC4. MeOH (12 mL). rt, 4 h. (e) Method E; 4 equiv Mg/cat.HgC& 
EtOH (12 I&), rt, 3 h. 
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