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Synthesis and Unusual Photochemical Reaction of Highly Congested 2,4,6-Tri-t-butylstyrene EpisulﬁdesT
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Title compounds were synthesized by the reaction of 2,4,6-tri-t-butylthiobenz-
aldehyde with some diazomethanes. The photolysis of the most sterically congested epi-
sulfide obtained from -BuyCN, gave an unusual product resulting from 1,2-migration of
t-butyl group instead of the corresponding styrene, a normal photo-product, the corre-
sponding styrene, together with Dewar benzene and benzothiophene derivatives.

Recently, much attention has been paid to sterically congested molecules because of their unique and inter-
esting propertiesl) as well as their utility for kinetic stabilization of highly reactive molecules such as multiple-
bond compounds of heavier typical elements.2) In the course of our studies on sterically congested molecules
having 2,4,6-tri-t-butylphenyl group,3 ) we became interested in the synthesis and reaction of highly congested
episulfides. We have found that the reaction of 2,4,6-tri-t-butylthiobenzaldehyde 1 with various diazomethanes
2 affords the corresponding styrene episulfides 3 and that the most crowded one 3a undergoes unusual 1,2-
migration of a substituent on a thiirane ring and conversion into a benzothiophene derivative in the photolysis.

The reaction of 1 with diazomethanes 2 in the presence of catalytic amounts of Cu,Cl, gave the corre-
sponding styrene episulfides 3, along with benzothiane 4 and 2,4,6-tri-z-butylbenzaldehyde (5).4) The re-
sults are summarized in Table 1. Benzothiane 4 and benzaldehyde 5 are considered to be formed by intramo-
lecular cyclization of the anion radical of 1 generated by a single electron transfer from 2 and by oxidation of
1 during work-up, respectively.5 ) .

Desulfurization of styrene episulfide 3¢ with a tertiary phosphine such as triphenylphosphine proceeded
smoothly to afford the corresponding styrenes, but 3a could not be 6desulfurized even by the treatment with

)

a strong desulfurization reagent like hexamethylphosphorous triamide®’ or alkyllithiums7) under drastic condi-

tions, suggesting the extreme steric congestion of 3a.
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a: R= t-Bu; b: RR= -CMe,(CH,)3CMe,- ; c: R=Ph
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Table 1. Reaction of 1 with Diazomethanes Za)

YieldsP)o%
Diazomethanes 2 Equiv.c) Time 1 3 4 5
2a 1.4 5.5h 27 47 - 10
2b 1.3 2d 15 36 - 14
2¢ 1.7 4.5h - 78 - 12
5.39) 6d - 20 55 13

a) Reactions were carried out THF in the presence of catalytic amounts of
Cu,Cl, in THF at room temperature. b) Isolated yields based on 1. c¢) Molar
equivalents. d) Refluxed without Cu,Cl,.
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When styrene episulfide 3a (65 mg, 0.15 mmol) was photolyzed with a 400 W medium pressure mer-
cury lamp in THF (5 ml) at room temperature for 8 h, an isomeric episulfide 6 resulting from 1,2-migration of ¢-
butyl group, benzothiophene 7, and Dewar benzene 8 were obtained in the yields of 39, 25, and 8%, respec-
tively, together with 15% recovery of 3a.4) The plausible formation mechanism of these products is shown
in Scheme 1.

It is very interesting that the unusual photo-product 6 could be obtained as a major product instead of the
corresponding styrene, a product expected from the normal photolytic behavior for episulﬁdes.s) This result
strongly suggests that bond cleavage occurs competitively at both the C-S and C-C bonds of the thiirane ring
leading to 9 and 10. The thiyl radical 9 formed via the C-S bond cleavage can not undergo desulfurization to
afford the styrene, but instead cyclization at the ortho-position of the benzene ring occurs to give 7, probably
via dihydrobenzothiophene intermediate 11 ,9) offering the first example for formation of a benzothiophene de-
rivative from a styrene episulfide under irradiation. 10)

On the other hand, carbon centered diradical 10 formed via the C-C bond cleavage may abstract a hy-
drogen attached to its radical center to give carbene 12, which undergoes insertion to C--Bu bond to afford
6 .1 D This is the first example, to our knowledge, for photochemical 1,2-migration of a substituent on the thi-
irane ring. The formation of Dewar benzene 8 can be explained in terms of intramolecular [2+2]photocycload-
dition; similar Dewar benzene formation has some precedents for highly congested benzene derivatives having

very bulky substituents. 12)
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Scheme 1.
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