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In the course of free-radical additions to norbornadiene derivatives 

possessing bul.Q substituents with -1 effect (Cl, CR, etc.) the endo- or 

exo-direction of the radical attack is determined by the positions snd number 

of these substituents, the reaction becoming practically endo-stereospecific 

in the oase of hexasubstituted compounds (1,2). There is also a possibility 

of a parallel free-radical Wagner-Meerwein isomerization (1,2). The study of 

such reactions for the case of bicyclodiene systems having electron-donating 

substituents of sufficient steric size is of considerable interest. 

In this communication is reported the study of free-radical thiylation of 

hexamethylnorbornadiene-2,5 (I) by tert-butyl mercaptan - i.e. the combination 

of reagents which makes the steric effects more perceptible. The reagents (in 

the ratio I: tert-BUSH = 1:lO) in hexene with azobisisobutyronitrile as initi- 

ator were kept for 15 hrs at 75-80’ in a sealed glass tube and gave a 70% 

overall yield of the reaction product. The latter consisted mainly of two com- 

pounds (11,111) end a third one (IV) present in minor quantity. On the basis of 

the chemical and spectral evidence now available the following structures could 

be assigned to these compounds: 1,2,3,4,7,7 - hexamethyl-endo+-tert-butyl- 

thionorbornene-2 (II); 1,2,3-endo-5,6,6-hexamethyl-syn-7-tert-butylthionor- 

bornene-2 (III): 1,2,3,4,7,7-hexamet~l-exo-5-tert-butylthionorbornene-2 (IV): 

x> Named hexemethylnorbornadiene in the text for shortness. 
xx) Institute of Chemical Technology, Sofia, B&$ria. 
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intermediate e&o-radical x), the syn-configuration of the product III confirming 

its relation to primary endo-attack. Thus for the reaction studied the endo- 

-to-exo ratio in the radical attack is as high as 2O:l. 

On account of the structure of the reaction products (scheme 3) diene 

VII seems to add the thiyl radicals solely to its endo-cyclic bond and from 

the enao-side. *he possibility is assumed for the radicals thus formed xx) to‘ 

undergo a 1,3-hydrogen migration followed by a radical-center shift which may 

give sn additional route to the isomerized product III. 

Comparison of our results with those of British chemists (4) who recently 

demonstrated an exclusive exo-addition of thiophenol to bornylene and apobor- 

nylene leads to a conclusion that the stereochemistry of free-radical attack 

on the substituted norbornene (and norbornadiene) systems is controlled by both 

electronic and steric factors. In the case studied by the present authors the 

latter factors are prevailing and lead to a close analogy with hexachloronor- 

bornadiene thiylation reactions in spite of the electron-donating nature of 

the methyl groups. 

All the compounds obtained were chsracterised by elemental analyses, 

n.m.r. and IR spectra; their purity and the percentage in the reaction mix- 

tures were determined by t.1. and g.l. chromatography. 
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