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Summary: By catalysis of AIBN, tosyl cyanide adds in a regio- and stereo- 
selective manner to unsaturated hydrocarbons, including alkenes, dienes and 
1-hexyne. Accompanied intramolecular cyclization and ring cleavage were 
effected in reactions with norbornadiene, 1,5-cyclooctadiene and pinenes. 

Toluenesulfonyl cyanide (TsCN) has been successfully utilized in many 

synthetic aspects. Due to the strong induction of the sulfonyl group, TsCN 

functions as a CN transfer agent in reactions with C-, N-, 0- and S- 

nucleophiles. 1 The reaction is thought to involve an addition-elimination 

process. TsCN a12so undergoes cycloadditions readily with 1,3-dienes and 1,3- 

dipolar species. The reactivity is greatly enhanced by the effect of the 

sulfonyl group. The cycloaddition product from TsCN and cyclopentadiene is an 

especially us3eful intermediate in preparation of the carbocyclic analogs of 

nucleosides. However, the free radical type reaction of TsCN was rarely 

investigated except for a preliminary report of the photochemical reaction of 

TsCN with three alkenes, including an ambiguous stereochemical outcome in one 

example. 
4 

We thus further exploited the free radical type addition of TsCN to 

a variety of unsaturated hydrocarbons. 

Under an atmosphere of nitrogen, the reaction of TsCN (2.5 mmoll and an 

appropriate unsaturated hydrocarbon (25 mmol) was performed in refluxing 

benzene (or 1,2-dichlorobenzene, 25 mL) by initiation with AIBN (0.25 mmol). 

Exclusion of oxygen was necessary. The reaction was monitored by the TLC 

analysis, and the products were isolated by the chromatographic method. As 

shown in Table I, the reaction proceeded in a regio- and stereoselective 

fashion. A chain mechanism as depicted in the following scheme is proposed to 

account for this result. 
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Entry 2 indicated this reaction occurred in the manner of anti addition. 

Similar stereochemistry was further revealed in reactions with norbornadiene 

and 1,5-cyclooctadiene to give exe adducts. Homoconjugative addition of TsCN 

to norbornadiene thus provided the major product (%I.' With 1,5-cycloocta- 

diene, an intramolecular cyclization occurred to give the bicylic compound 

(416 On the other hand, addition of TsCN to 6-pinene caused an opening7of 

the strained four-membered ring to produce compound (5-1 in a 71 % yield. 

Similar reaction with a-pinene afforded a low yield of product (&I. 

Although previous report has demonstrated that TsCN undergoes cycloaddi- 

tion with 1,3-dienes, 2 we found 1,4-additions resulted in the free radical 

conditions. Thus, addition to cyclopentadiene gave a single product ($1 in a 

modest yield. The reaction with 2,3-dimethyl-1,3-butadiene also produced the 

1,4-adducts (%) and (2). On contrary to previous unsuccessful attempt,4 

regioselective addition of TsCN to 1-hexyne was realized by catalysis 

of AIBN, but the reaction afforded two geometric isomers (21 and (3) in 

nearly equal amounts. 

In summary, we provide an expedient method for preparation of compounds 

containing the cyano and sulfonyl groups. Since the chemistry of these 

functional groups are well developed, furthur application of our method in 

the organic synthesis is promising. a 
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