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Abstract: The fractional distillation of 0-(2-alkenyl or 2-cycloalkenyl) 

S-alkyl dithiocarbonates (xanthates) affords 2-alkenyl or 2-cycloalkenyl alk'yl 

sulfides. The reaction involves the [3,3]-sigmatropic rearrangement of the 

xanthates to produce S-(2-alkenyl or 2-cycloalkenyl) S-alkyl dithiocarbonates 

followed by extrusion of carbon oxysulfide to give 2-alkenyl or 2-cycloalkenyl 

alkyl sulfides. 

Allylic sulfides and their oxidation products (sulfoxides and sulfones) 

play a significant role in organic synthesis l) becauseof the diversity of their 

chemical reactions, which reflects the various functionalities in the molecules, 

namely, an acidic allylic hydrogen, an olefinic group, and a removable sulfur 

group. An important reaction of allylic sulfides and their oxidation products 

involves removal of the allylic hydrogen(s) by bases such as lithium diiso- 

propyl amide (LDA) followed by a carbon-carbon bond formation reaction. 

Me 

However, these methods are not always useful because the general methods 

for the stereoselective synthesis of the starting allylic sulfides have not 

yet been established. 2) 
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Previously, we have reported the highly stereoselective preparation of 

S-(2-alkenyl or 2-cycloalkenyl) S-alkyl dithiocarbonates (II) starting from 

the readily available allylic alcohols via the corresponding 0-(2-alkenyl or 

2-cycloalkenyl) S-alkyl dithiocarbonates (xanthates).3) We now describe an 

extension of this procedure to the stereoselective synthesis of allylic 

sulfides (III) (Chart 1). 

The reaction was carried out by stirring a mixture of an allylic alcohol 

and carbon disulfide in dimethyl sulfoxide (DMSO) containing a slight excess 

amount of sodium methylsulfinyl carbanion followed by alkylation.4) Distilla- 

tion of the product (I) at reduced pressure gave the corresponding [3,3]-sigma- 

tropy product (II) and distillation at atmospheric pressure led to the doubly 

rearranged product (III) with extrusion of carbon oxysulfide. 

The reaction condition and yields are summarized in Table 1.S) 

Table I. 2-Alkenyl or 2-Cycloalkenyl Alkyl Sulfides (III) formed from Thermolysis 
of the Corresponding Xanthates (I) via Dithiocarbonates (II). 
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and trans-isomers. 



4205 

The reaction proceeded with high selectivity giving rise only to the allylic 

isomer. As the reaction involves an allylic shift, two geometrically isomeric 

products (cis and trans isomers) are possible in the pyrolysis of d-substituted 

ally1 derivatives(Chart 2). As the result, the presence of bulky group such as 

phenyl in the molecule has a marked effect on the product distribution. 

For example, S-(1-methylallyl) S-methyl dithiocarbonate (IIf) gave the cis and 

trans sulfides (III; and IIIf) in a nearly 1:l ratio; in contrast, S-(l-methyl- 

allyl) S-benzyl dithiocarbonate (IIg) gave exclusively the trans isomer (IrIg). 

In addition, in case of S-(l-phenylallyl) S-methyl dithiocarbonate, the trans 

isomer (IIIa) was exclusively formed. Thus, steric factors appear to play a 

major role in determining the geometry of the product. 

Chart 2 
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The reactions (IIa, IIb and 11~) obeyed first-order rate laws and were 

only weakly accelerated by an increased polarity of the solvent.6) Thus a 

four-fold increase in rate was observed for the pyrolysis of S-(1-phenylallyl) 

S-methyl dithiocarbonate (IIa) in going from n-hexadecane to nitrobenzene.') 

Furthermore, the activation entropies of these pyrolyses are highly negative. 
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These data indicate a tight transition state with little charge-separation 

in the rate-determining step. These reaction behaviors fall into category of 

SNi mechanism reaction and may be rationalized in terms of the four system 

interaction by frontier molecular orbital theory.8) 

The reaction is particularly valuable for the conversion of sensitive 

allylic alcohols to the corresponding sulfides without rearrangement of the 

carbon skeleton. As have been known, the preparative method of allylic sulfides 

by replacement reactions of 2-alkenyl derivatives are usually ready to produce 

isomeric sulfides regarding to the double bond and moreover to result in poor 

yields by side reaction (oxidation or polymerization) due to prolonged opera- 

tion. In this sense, this pericyclic procedure is superior to the known 

method in terms of yield and simplicity of operation. 

The procedure developed here can be carried out in a one-pot procedure and 

provides a new convenient method for the synthesis of allylic sulfides which 

might be otherwise difficult to prepare. 
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