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In a previous paper of the series, we have reported that no anchimeric 

participation of sulfur atom can be observed in decomposition of azobie(w-ethyl- 

thio-tert-butane)(L). This indicates that the structure of transition state of 

the decomposition is better represented by I than by II, or a sulfur atom posi- 
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tioned 9 to a radical center does not particLpate to stabilization of a free 

radical. Similar result has been obtained from esr spectroscopy(2). However, 

the possibility of bridging participation of a B-sulfur atom may not be disproved 

by the above conclusion; the following equilibrium (i) or some other processes 

may be able to form a bridged radical(%5). 

In this communication, we would like to report that a a- or y-sulfur atom 

does indeed participate to stabilization of a free radical, if the location of 

it is sterically restricted in favor of the participation. 

Azobis(l-cyano-%thiacyclohexane), III (mp 12C°C), and azobis(l-cyano-4- 
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we might suygest that free radicals VI and VII are about 1.7 and 1.8 kcal/mol more 

stabilized by resonance with S- and y-sulfur atom, respectively, than their methy- 

Lene analog, VIII. Although small, differences in enthalpy of activation obtained 
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here are reasonable for transannular participation of a sulfur atom. Note that 

about 4 kcal/mol has been assigned for stabilization energy with an a-sulfur atom 

(11). Entropy of activation also supports the existence of participation: the 

open-chain compound LX, with which no participation can be detected, has larger 
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entropy of activation (AS* = 13.6 eu) than corresponding methylene analog X (AS* 

= 9.6 eu). In cyclic systems,on the other hand, sulfur-containing compounds 

have smaller entropies of activation than their methylene analog as have been 

observed in a series of azo compounds containing an a-sulfur atom, where the 

participation of sulfur is evLdent(lL). 

A thiirane ring has strain energy of about 20 kcal/mol(8), which ir much 

larger than the transannular stabilization energy (~2 kcaljmol). Thus, in 

equilibrium (i), the bridged structure has higher energy than the open-chain 

structure and it is understandable that the transition state of the decomposi- 

tion of LX is better represented by I than by 11. 

Consequently, we believe that bridged structure is not essential to a free 

radical containing a sulfur atom at B- or y-position. However, when the sulfur 

atom is forced to take a favorable conformation to bridging, it plays a role to 

stabilize the free radical. Stronger participations of sulfur atom in cyclic 

systems than in open-chain systems are also reported for carbonium ions(U) and 

carbanions(l3). 

The fact that 3- and 4-thiacyclohexyl radicals have equal amount of stabi- 
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lization energy seems to suggest that the force of interaction between sulfur 

and radical center is a function of distance and angle between orbitals on these 

atoms. However, presently, it is uncertain whether or not vacant 3d-orbitals of 

sulfur contribute to the interaction. 
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