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SLmmlary: A new [2,3]-sigmatropic rearrangement of thiosulfonium ylids yields ortho-methylthio- 
methylthiophenols. The ylids were generated through the cleavage of a C-Si bond with chloride 
anion. 

The use of [2,3]-si@atropic rearrangements for the exclusive ortho substitution of 

certain aromatic systems has been widely studied. These rearrangements can be represented by 

the generalized conversion of ,$, into 2. Among the well characterized general classes of these 

- 

rearrangements are: X 

z = c4; X = N, Y = S, 

gated the possibility 

rearrangement. 

= Z = C, y = N1; x = z = c, Y = s2; x=z= 

z = CT6 In the interest of extending this 
ofX=Y=S,Z=C. We now wish to report 

C, Y = Se3; x = 0, Y = s, 

general concept, we investi- 

the first examples of this 

In 1975, Minato and co-workers prepared the thiosulfonium salt, 2, and subjected it to 

base treatment.' These workers found that base and a variety of nucleophiles selectively 

)(- (X= BF,, ClO,$ 

attacked the neutral sulfur to displace dimethyl sulfide. This was similar to our observations 

with certain selenonium salts.3 With 2, no evidence was found for the generation or rearrange- 

ment of the crucial ylid intermediate. In view of these results, it was evident that we would 

4787 



4788 

not be able to generate the desired ylid in a straightforward manner. 

A promising approach appeared to be a modification of reactions reported in the literature 

for the generation of C-N8 and C-S' ylids through the cleavage of a C-Si bond. Of particular 

relevance was the report of Sato and co-workers 
8 
who demonstrated that treatment of ,$ with 

either amide anion or with lithium aluminum hydride resulted in the formation of the ylid ,$ and 

subsequent Sommelet-Hauser rearrangement to yield 6. This suggested to us that treatment of 

arylsulfenyl chlorides (I) with methylthiomethyltrimethylsilane (l)l" might yield a silyl sub- 

stituted S-arylthiosulfonium salt, 2, which in turn could be converted to an ylid which would 

undergo a C2,31-signatropic rearrangement. 

Cur initial approach involved the addition of benzenesulfenyl chloride ('$a, 1 equiv.) to 

1.1 equiv. of 2 in carbon tetrachloride at -20°C, followed by stirring at -20°C for 1 h and then 

for 10 h at 250~. This gave 13% of JJ&, 29% of & and trace amounts (<3%) of the Stevens re- 

arrangement product, ,l&.l' We were surprised to find that chloride ion was sufficiently 

nucleophilic 'under our reaction conditions to promote the rearrangement. No other reagent was 

necessary. 

Because we desired the free thiophenol, J,$ we modified our reaction conditions in order 

to allow for a direct reduction of &I$ to a mixture of ,$J and a. In a general procedure, 

20 mnol of 1 in 20 mL of methylene chloride was added dropwise over a l-h period to a solution 

of 10 mm01 of 4 at -3OT. The reaction mixture was stirred for 2 h at -30°C and then for 1 h 

at 259~. The solvent was removed on a flash evaporator and the small amounts of ,l& which were 

present were removed by fractional distillation. The residue, which contained ,J,Q and ,lJ,, was 

allowed to react with 5-14 nanol of triphenylphosphine in 3:l dioxane-water containing l-2 drops 

of hydrochloric acid for 1 h at 25Y!.12 The reaction mixture was then worked up and ,$,J and ,&$ 

were isolated by fractional distillation. Under these conditions we obtained the following 

yields: &$a, X = H, 19%; J&J, X= CH3, 20%; &, X = Cl, 23%. In addition, the yields of &$ 

varied from 27 to 39%. 

Mechanistically, it would appear that x adds to e to give 2 in what may be a reversible 
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process. Attack of chloride ion on silicon should then produce a and chlorotrimethylsilane 

13 
(which was isolated). Steven's rearrangement of a would give && while the desired [2,3]-sig- 

- 
x\/ x3 SCI + 

& X=H 
2 X=CH, 
7J X--Cl 

CH,SCH,Si(CH& 

9 
I 

1 
+ XvSCH,SCH3 + XQSSGX 

II 
Ivv 

- 

- x\ ; 

4 
CH3SCH2 

5 !!z 

10 ‘CH$CH3 
- 

I 

PPh,, H,O 

Dioxane 

+x \/ SH + HS+ 4 
CH,SCH, 

13 - !t! 

matropic rearrangement would yield &. Hydrogen migration and accompanying rearomatization of 

& would produce ,&$ which in turn could react with 1 to give the observed intermediate a. 

We are continuing to explore the use of the trimethylsilyl group as a leaving group in the 

generation of ylids for [2,3]-simtropic rearrangements. 

m. We are indebted to the National Institutes of Health for Grant GM-22346 which 

supported this investigation. 
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An alternate mechanisy would involve the fragmentation of 2 to give chlorotrimethylsilane, 

thiophenoxide and CH3S=CH2 (a). Attack of a on thiophenoxide or thiophenol could then 

yield either ,Q or 
!I 

. However, the complete absence of any product from the attack of 
a on the para posit on of thiophenoxide or thiophenol makes a an unlikely intermediate 
in the formation of ,&$. 
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