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OXIDATIVE DESULFONYLATION. PHENYL VINYL SULFONE AR
A KETENE SYNTHETIC EQUIVALENT

*
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Summary: -Sulfonyl carbanions undergo oxidative desulfonylation to form
ketones upon treatment wiith moluybdenum peroxide WOOS'Py'#MPA
(MoOPN} in JHF ot -78°C.

In connection with another project invelving the use of 1,3-diyls in
organic synthesis, we found a need {0 convert sulfone 1 into ketone g,sa
In view of the widespread use of sulfones in synthesis,4 we found it some-
what suprising to find that existing methodology did not provide a solution

to the problem.s We reasoned that a viable solution could be achieved through
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oxygenation of an g-sulfonyl carbanion followed by desulfonylation invelving
elimination of an aryl sulfonyl anion, as illustrated below,
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In practice, treatment of a variety of aryl a-sulfonyl carbanions with
a threefold excess of MoDPHG

SQ,Ar

in THF at -78% 1leads to a rapld reaction {com-
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plete within several minutes) and to the formation of ketones in yields rang-
ing from 50-97% (nonoptimized: note Table I). Preparation of the sulfones
used in this study was accomplished elther uvia a Diels-Alder cycloaddition
between an appropriate diene and phenyl vinyl sulfone, or a 1,3-diyl trapping
reaction between 2-lgopropylidenecyclopenta-1l,3-diyl and phenyl vinyl sulfone,
or viae an alkylation of an appropriate o~sulfonyl carbanion. It is apparent,
therefore, that entries 1-4 of the Table I illustrate the use of phenyl vinyl
sulfone as a ketene equivalent in Diels-Alder cycloadditions and in 1,3-diyvi
trapping reactions. This result in conjunction with the fact that phenyl
vinyl sulfone has recently been shown to be the synthetic equivalent of eth-

ylene,7 allows the construction of the scheme illustrated below.

CH~=C=0 = CH,=CHSO,Ph = CH,=CH,

A typical procedure is illustrated using the preparation of 4-nonanone
as an example. To an oven dried, nitrogen purged 50 mL flask nooled to ~-78%
and containing 150 mg (0.%3 mmol) of l-propylhexyl np~tolyl sulfone dissolved
in 15 mlL of dry THF, was added 4.5 mL of 0.7 M lithium diisopropylamide (LDA).
After stirring at -78°C for three minutes, 690 mg (1.5% mmol) of MOOPH dis-
solved in 10 mL of THF was added by using a double-ended needle; the flask
containing the THF solution of MoOPH was rinsed with THF to assure complete
transfer. The resulting dark red solution was stirred for one minute at
n78°C, and the reaction was then quenched using 5 mlL of saturated agqueous
sodium sulfite. The reaction mixture was poured into 50 mL of water and the
aqueous layer was extracted three times with 15 mL portions of ether, The
combined extracts were washed with 50 mlL of 0.6 N HCl, three times with 50 mL
portiens of water, once with 50 mL of brine, and dried over magnesium sulfate.
The solvent was removed at atmospheric pressure and the ketone wag purified
via distillation to give 42 mg (0.29 mmol, 55%) of pure 4-nonanone,

Further studies 1nvolving the oxidative desulfonylation reaction and
its applications to gynthesis are in progress.
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