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Generation of Cation Radicals from 2-Tributylstannyl-1,3-dithianes and Their Reaction with Olefins 

Koichi NARASAKA,* Tatsuo OKAUCHI, and Noriyoshi ARAI 

Department of Chemistry, Faculty of Science, The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113 

Oxidation of 2-tributylstannyl-1,3-dithianes with metallic oxidants generates 

reactive species such as 1,3-dithian-2-yl radical and/or cation by eliminating the stannyl 

group. Those intermediates react with olefins to give the intermolecular addition 

products. 

Physicochemical properties of organosulfur cation radicals and their reactions have been studied mostly 
on rather stable heterocyclic derivatives, for instance, phenothiazines, thianthrenes, and phenoxathiins.1,2) Since 
these stable sulfur cation radicals react with nucleophiles usually on the sulfur atom, they have found a limited 
application to construct carbon skeletons.3) 

Recently we reported the reaction of sulfur cation radicals generated from allylic sulfides with silyl enol 

ethers. In this reaction, silyl enol ethers initially attack on the sulfur and the carbon-carbon bond formation is 
accomplished by the successive oxidation and [2,3] rearrangement to give a-phenylthio-B,y-unsaturated 

ketones.4) In order to realize a direct formation of carbon-carbon bond using sulfur cation radicals, we 

investigated to develop a method for transformation of sulfur cation radicals into carbon radicals and/or cations. 

One of the successful examples of conversion of hetro atom cation radical to carbon radical was found in the 

aminomethylation reported by Mariano et al. 5) That is, the cation radicals generated from silylmethylamines are 

converted into aminomethyl radicals by eliminating the silyl cation. Therefore, the generation of a cation radical 
from an a-silylated sulfide, such as 2-trimethylsilyl-1,3-dithiane, was investigated with the expectation that 

trimethylsilyl group would eliminate as a cation from the cation radical of the sulfide.6) A mixture of 2-
trimethylsilyl-1,3-dithiane (1) and a-trimethylsiloxystyrene (2) was treated with ammonium cerium(IV) nitrate 

(CAN) as an oxidant in acetonitrile, and the desired addition product, 3,3-trimethylenedithio-l-phenyl-l

propanone (3), was obtained in 18% yield (Eq. 1). 
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Based on the mechanism of the fragmentation of the silylmethylamine cation radical, 5) the formation of 3 

was considered to be as follows: The oxidation of 1 would generate a cation radical 4, which would be converted 








