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Oxidation of Electron Rich Olefins with Sulphur Dioxide 

By MASATOMO NOJIMA, GENSAI NAGAO, NOBORU KAKEYA, MASATO TAKAGI, and NIICHIRO TOKURA* 
(Department of Applied Chemistry, Faculty of Engineering, Osaka University, Suita,  Osaka 565, Japan)  

Summary In the reaction of sulphur dioxide with electron- 
rich olefins, the olefin cation radicals were observed; in 
some cases oxidized products in which oxygen from 
sulphur dioxide had been incorporated were obtained. 

LIQUID sulphur dioxide is known to act as a mild oxidant, in 
which the cation radicals formed are fairly stab1e.l How- 
ever, electrophilic attack of SO, on enol ether groups to 
afford cyclic compounds or radical polymerization products 
has been reported only in the case of the reaction of an 
isolated double bond with S02.293 In the light of these 
results, we investigated the possible oxidation of electron- 
rich olefins4 with SO,. Since SO, has a similar electronic 
structure to ozone, investigation of these reactions may also 
serve to clarify the mechanism of ozon~lysis.~ 

The reaction of 3,6-bisdiphenylmethylenecyclohexadiene 
(1) with SO, in the dark in the absence of 0, showed a U.V. 

spectrum (Amax 572 and 415 nm) which is considered to be 
that of the cation radical of (1).6 The e.s.r. spectrum of (1) 
in liquid SO, also supports the formation of the cation 
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radical.6 From the reaction mixture a 14% yield of benzo- 
phenone, together with starting material, was isolated. In 
the reaction of orp-dimethoxystilbene (2) the intermediate 
cation radical was not detected, and the presence of only 
methyl benzoate (40% yield) and (2) was confirmed by the 
n.m.r. spectrum of the reaction mixture before treatment 
with water. 

A strong e.s.r. signal (g 2-008, singlet, total width 5.6 mT) 
attributable to the cation radical of NN’-dimethylbis(benz0- 
thiazolin-2-ylidene) (3) was observed on mixing (3) with 
SO, ; the signal disappeared gradually during the reaction. 
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compound (4) in quantitative yield, and this result clearly 
suggests that SO, acts as an oxygen donor during the 
oxidation of (3). It is noteworthy that (4) was obtained in 
low yield by air oxidation. We have not undertaken a 
detailed study of the mechanism, but the selective formation 
of (4) may be explained by equations (1) and (2). An 
intermediate with a structure similar to (A) was postulated 
in the ozonization of sterically hindered olefins.8 

The biimidazolidinylidene (5), which is known to be a 
highly electron-rich olefin, was oxidized in liquid SO, to the 
corresponding dicationg via the cation radical of (5 )  .lo After 
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so; ( A )  

The n.m.r. spectrum of the reaction mixture before treat- hydrolysis of the reaction mixture 1,3-diphenylimidazolid-l- 
ment with water suggested the formation of the spiro one and N-formyl-NN’-diphenylethylenediamine were 

obtained quantitatively in a molar ratio of 1 : 1 . 9  The 
reaction of 4,4’-bisdiphenylmethylenebicyclohexadienyli- 
dene (6)  with SO, afforded also the corresponding dication 
(Amax 517 and 430 nm). 
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