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Thermal elimination reactions of sulfur, sulfur monoxide, and sulfur di-
oxide have been well knownl). 2)
which the Diels-Alder adducts of 2,5-diphenyl-1,4-dithiin (1) extrude sulfur
and give rise to naphtho[2,1-b] or [1l,2-b]lthiophenes prompted us to investigate
the cycloaddition reaction of its 1,1~dioxide, 2. In sharp contrast to 1, 2 is

3)

thermally stable and undergoes no extrusion of sulfur dioxide upon heating~™’.

Our observation of an unusual reaction in

We now report the novel cycloaddition-elimination reactions of 2 with benzyne
as well as with dimethyl acetylenedicarboxylate, which appear to provide the
first example of thioethylene moiety involved in 1,3-cycloaddition.

Anthranilic acid and iso-amyl nitrite were refluxed with 2 in a mixture of
methylene dichloride and acetone for 20 hr, during which the evolution of sulfur
dioxide was observed. Separation of the reaction mixture by column chromato-
graphy on alumina yielded 27 % of 2-phenylbenzo[blthiophene (3) along with 60 %
of unreacted 2. Phenylacetylene was also detected in the reaction mixture by
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vpc. The structural assignment of 2 was basea on analytical and spectral data

A similar elimination of phenylacetylene and sulfur dioxide occurred when
2 was refluxed with dimethyl acetylenedicarboxylate in o-dichlorobenzene for 15
hr. Chromatography of the reaction mixture on silica gel afforded dimethyl
5-phenylthiophene-2,3-dicarboxylate (4) in 19 % yield and most of the unchanged
2 was recovered. The structure of 4 was deduced from analytical and spectral
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These reactions can be best rationalized by the initial attack of the

data, and from comparison with other possible isomers
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electron-deficient tripple bond to a sulfur atom7)

Ph

0

m-=-m
=~

.U
.
7

in 2 to form a dipolar species,
5, which may undergo cyclization resulting in the elimination of sulfur dioxide
and phenylacetylene. It is interesting to note that an inorganic fragment is
extruded in the retro-cycloaddition reaction accompanying the loss of an organic
fragments). The regioselective cyclization at C-6 rather than C-2 of 5 is

another characteristic feature of these reactions. Further studies on the mecha-

nism are now in progress.
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