
Tetrahedron Letters,Vol.26,No.ll,pp 1425-1428,1985 0040-4039/85 $3.00 + .OO 
Printed in Great Britain 81985 Pergamon Press Ltd. 

Synthesis of Methanethial S-Oxide (Sulfine) and Alkanethial S,S-Dioxides by 
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Abstract: Fluorodesilylation of trimethylsilylmethanesulfinyl chloride 4 in the presence of 
cyclopentadiene gives 2-thiabicyclo[2.2.1]hept-5-ene endo-2-oxide, 1; in a like manner l-tri- 
methylsilylalkaneaulfonic anhydrides afford endo- an=o-3-alkyl-2-thiabicyclo[2.2.l]hept-5- 
ene 2,2-dioxides, with the endo isomer predom=ing. =fine and alkyl sulfenes are invoked. 

While a variety of procedures are available for the synthesis of substituted sulfines in 

solution, 
2 

the parent sulfine, methanethial S-oxide, A, has thus far been prepared only in the 

gaseous state. 334 Recently we reported a useful new approach to the generation of sulfene, 1, 

via fluorodesilylation of trimethylsilylmethanesulfonyl chloride (2, Scheme 1). 
5 

We now 

report that application of this procedure to trimethylsilylmethanesulfinyl chloride (4, Scheme 

1) in the presence of cyclopentadiene affords the sulfine-cyclopentadiene adduct 2, providing 

the first unequivocal evidence for formation of sulfine in solution. We also report that 

fluorodesilylation of 1-trimethylsilylethanesulfonic anhydride and l-trimethylsilylpropanesul- 

fonic anhydride (J& and&b, respectively) in the presence of cyclopentadiene give adducts 

13a/14a and 13b/14b, whose stereochemical composition was determined by chromatographic, spec- 

troscopic and X-ray crystallographic methods. This work provides the first evidence on the 

endo/exo preferences of sulfenes in the Diels-Alder reaction. 

Treatment of a solution of trimethylsilylmethanesulfinyl chloride, _, lb 4 in anhydrous 

CH3CN with CsF at -20" C in the presence of excess cyclopentadiene gave 2-thiabicyclo[2.2.1]- 

hept-5-ene endo-2-oxide,6 2 (90% yield), together with ca. - 10% of 2-thiabicyclo[2.2.1]hept-5- 

ene exo-2-oxide, 5. - This mixture could be oxidized to 2-thiabicyclo[2.2.1]hept-5-ene 2,2-di- 

oxide, 
5 1, which upon reduction to 2-thiabicyclo[2.2.1]hept-5-ene, 7 3, and reoxidation with 

MCPBA gave 2. 6,S C-13 NMR data for 2-i is given in Table 1. While exo-sulfoxide P is stable 

at room temperature, endo-sulfoxide 1 rearranges below room temperature to 2-oxa-3-thiabicy- 

clo[3.3.0]oct-7-ene, 2, as described elsewhere. 9 Stereochemical assignments for sulfoxides 2 

and p are consistent with cyclopentadiene trapping studies on higher alkanethial S-oxides, 
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1) set-BuLi; 2) RI l)(NH2)2C=S; 2) OH-; H30+ 3MCPBA 
Me3SiCH2C1 - > Me3SiCHRCl > Me3SiCHRSH -> 

g, R=Me; 9, R=Et 

Scheme 1 
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Table 1. Carbon-13 Chemical Shifts (ppm) of Bicyclic Compounds z-ga 

Compound Carbon 1 Carbon 3 Carbon 4 Carbon 5 Carbon 6 Carbon 7 
_---__-___-_-_______~-~~~--~~~-~--~-~~_---_~___-__~____-______________________________________ 

5 65.3 55.1 43.1 139.9 127.8 44.7 

9 67.2 56.2 41.4 145.3 126.6 43.8 

1 64.4 47.3 41.0 140.6 129.2 45.1 

d 50.5 30.3 44.5 130.8 135.6 49.9 

___________________--~~~--_~~~~~~~~~~~_~~~~~~--~~~~_-__~~~__-_-~__--_-~___-_~~_--_~~__--~~~-_- 

aPeak assignments were confirmed by deuterium incorporation at the 1 and 3 positions (;-BuLi 
followed by deuterium oxide) in 4 followed by conversion of deuterated 1 to 4 and 0 and, in 

the case of 1 and 8, by two dimensional proton-carbon correlation and APT studies at 300 MHz. 
We thank Dr. Elizabeth Williams for conducting the latter studies. 
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