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Photochemical Reactions of Cyclic Sulphides

By Doucras C. NEckeERs* and JAck DEZwaaN
(Department of Chemistry, Hope College, Holland, Michigan 49423)

Summary Photochemical rearrangement and disproportion-
tion reactions of dihydrobenzo[b]thiophens and their
derivatives are reported.

RePORrRTS on the photochemistry of cyclic keto-sulphides
and their derivatives have included demonstrations that

ring-contracted and ring-expanded products are observed.?
In view of our interest in the chemistry of benzo[b]thio-
phens? as well as current interest in thermal rearrangements
in these systems,® we have investigated the photochemistry
of certain benzo[b]thiophen and dihydrobenzo[b]thiophen
derivatives.*
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Irradiation (450 w mercury lamp, Pyrex test tubes,
0-01 M solution in benzene or heptane) of 2-methyldihydro-
benzo[b]thiophen gave thiochroman as the major reaction
product (Equation 1). The extent of conversion depended
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only slightly on degassing the sample, a far more crucial
variable being the initial concentration of the dihydro-
benzo[b]thiophen.5+ The thiochroman product could be
isolated using preparative g.l.c. A second product from
the reaction, 2-methylbenzo[b]thiophen, appeared in minor
amounts in hydrocarbon solvents, but could be an important
product in chlorinated solvents. This product doubtless
arises from disproportionation of the radical at the 2-
position.

The most reasonable explanation for the formation of
thiochroman from 2-methyldihydrobenzo[b]thiophen in-
volves ring opening at the sulphur-C-2 bond, followed by
abstraction from the methyl group and reclosure on the
olefin double bond of the thiophenol, (Equation 2).
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The generality of photochemical reactions of dihydro-
benzo[b]thiophen systems is illustrated by the conversion
of dihydrobenzo[b]thiophen itself to benzo[b]thiophen even
in hydrocarbon solvents (Equation 3). As in the case of
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the 2-methyl derivative, conversion was facilitated by
conducting the reaction in solvents which themselves could
produce radicals (CHCl,, CCl,)(Table).

Solvent effects on the yield of benzo[blthiophen from 2,3-dikydro-

benzo[blthiophen
Solvent Yield of Benzo[bjthiophen
CCl, 50—559,
CHCI, 40—459,
Cumene 40—459
Benzene 20—259,
Heptane 209%,
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t Conversion stopped with 15%, 2-methyldihydrobenzo[b]thiophen remaining, becaunse of the formation of coloured side-products.
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