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Syntheses of Enantiomerically Pure Furyl and Thieny! p-Tolyl Sulfoxides
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Abstract : We report a highly enantioselective reaction of Grignard reagents, derived from simple
furans or thiophene, with (—)-(S)-menthylisulfinate to give in high yield enantiomerically pure furyl and
thienyisulfoxides.

In connection with synthetic studies on unsaturated sulfoxides, we became interested in the prepara-
tion of optically active p-tolyisulfinylfurans or thiophenes. These molecules, that have not been des-
cribed yet, belong to the very small enantiomerically pure sulfiny! diene family (1).

The well-known Andersen methodology (2) was chosen. Owing to the availability of 2- or 3- lithiofurans
and thiophenes, our first procedure was as follows :

Optically pure (—)-menthyl-(S)-p-toluenesulfinate in THF or ether was added dropwise to a cold solu-
tion of the lithium derivative of furan or thiophene, at -78 "C under nitrogen. The reaction mixture was
stirred at -78 °C for one hour before quenching with saturated aqueous ammonium chloride (scheme 1).
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By this way, the crude product showed a low, if any, e.e. (3) (see Table, method A). We noticed that
the inverse addition, conceptually better, in which the organometallic was added to the sulfinate,
improved the e.e. (see Table, method B).

In contrast, it was found that the Grignard’s reagents obtained from the bromo compounds (Table,
method C), or issued from the lithium derivatives, by adding freshly prepared magnesium bromide (4)
before addition of menthylsulfinate, gave enantiomeric pure (S)-Sulfoxides (Table, method D).

This dramatic dependance between metal used and e.e. cannot be explained by subsequent racemization of
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the final sulfoxide. A test was made at room temperature, mixing BuLi or 2-lithiofuran to enantiomeri-
cally pure sulfoxide 3a. After four hours, no racemisation occured, in agreement with reports that the
pyramidal inversion at sulfur is not affected by strong bases. The most obvious explanation for the dif-
ference between Li and Mg intermediates is that with Mg clean S\2 reaction occurs, perhaps favored by
chelation of the metal, instead of a rather ionic Sy1, encountered with Li. In summary the sequence stu-
died demonstrates the interest of the exchange Li —» Mg, before the reaction with menthylsulfinate.

Currently, work is in progress in order to study the synthetic applications of these optically active
dienes.
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Methods : A : 1) n-BuLi/THF, 2) (-)-(S)-menthyl-p-Toluenesulfinate
B : inverse addition (Lithium salt is added to the (-)-(S)-menthyl-p-Toluenesulfinate)
C : 1) Mg/THF, 2) (-)~(S)-menthyl-p-Toluenesulfinate
D : 1) n-BuLi/THF, 2) MgBr,/Et,0, 3) (-)-{S)-menthyl-p-Toluenesulfinate
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