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ATTEMPTED SIMMONS-SMITH REACTION ON «a-OXOKETENE DITHIOACETALS: A NEW GENERAL ROUTE TO
3,4-SUBSTITUTED AND ANNELATED THIOPHENE.S‘I
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Shillong 793 003, Meghalaya, India

Summary: A new general method for 3,4-substituted and annelated thiophenes through intra-
molecular cyclocondensation of a sulphonium ylid intermediate under Simmons-Smith reaction
conditions on & -oxcketene dithioacetals has been reported.

Although ketene O0,0-acetals, vinylethers, and enamines have been reported to undergo
cyclopropanation under Simmons-Smith reaction conditionsz, vinylsulfone appears to be

the only example of sulphur compounds studied for cyclopropanation under these condi-

2’3. Neither vinyl sulphides nor ketene S,S-acetals have been investigated under

3,4

tions
these reaction conditions It was therefore considered of interest to attempt cyclopro-
panation on O&-oxoketene dithicacetals under Simmons-Smith reaction conditions. However,
when 1 were treated with methylene iodide in the presence of zinc-copper couple, the
envisaged cyclopropanes were not formed and the product analysis revealed that they
are 3- or 3,4-disubstituted-5-methylthiothiophenes formed in good yields. We herein
report a new general synthesis of the title thiophenes from 1 under Simmons-Smith reac-
tion conditions involving an unusual intramolecular cyclocondensation of a sulphonium
ylid intermediate formed through methylene insertion.

The overall transformation is depicted in the Scheme. The open-chain acetals la-g
smoothly reacted with methylene iodide in the presence of zinc-copper couple in refluxing

5 to give the corresponding thiophenes ﬂé-gs in 58-64% overall yields. The regio-

ether
chemistry in Ya-g was confirmed by independent synthesis7 of 4b by reported procedure
and also by Raney Nickel desulphurization of ﬂg to the known thiophene8 5, thus confir-
ming the structural assignment. The presence of an additional double bond as illustrated
in the entry 8, did not interfere in the thiophene formation suggesting the regiospecific
nature of the carbenoid addition. The method was found to be general when extended to
cyclic acetals 1i-1 (entries 9-12), which afforded the corresponding 3,4-annelated thio-
phenes 4i-1 under similar reaction conditions in good yields6

The probable mechanism of the described transformation apparently involves the carbe-
noid methylene addition to one of the sulfur atoms of 1 to yield the initially formed
ylid9 2, which on intramolecular aldocl type condensation, assisted by coordination of
zinc with carbonyl oxygen lone pair followed by demethylation of S-methylthiophenium
salt 3 affords the thiophenes 4.

The overall transformation provides a facile two step entry to not easily accessible
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3-or 3,4-substituted thiophenes from abundantly available active methylene ketones.
From the literature survey, 1t was revealed that Marino and Kostusyk7 have reported
the synthesis of some of these thiophenes from 1 in low yields. Thus 1b on treatment
with LDA in the presence of HMPA underwent thiomethyl group deprotonation and subsequent
intramolecular aldol type condensation to yield the corresponding thiophene 4b in 30%
yield. Only in one case (R1=C6H5; R2=Et), the yield of thiophene was recorded 55%, while
in all other cases, an average of 22-42% overall yields were obtained. Besides, the
method failed to yield the expected thiophenes, when R1 is alkyl and R2 is methyl group.
The present thiophene synthesis invelving the conversion of 1 under Simmons-Smith reac-
tion conditions in high yields and free from described limitations would certainly be
a method of choice. The method distinguishes itself from other thiophene synthesis70
as it involves an unusuwal facile intramolecular aldol type condensation of a sulphonium
ylid1] resulting in ring closure. Although carbenes are known to add to the sulfides
to give sulfur ylids, to our knowledge, this is the first report on their formation
under Simmons-Smith reaction conditions. Further work to probe intc the mechanism of
thiophene formation and its extension to R-alkylthio-8-substituted o ,B-enones and & -oxo-

ketene 0,38-~acetals is in progress.
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