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ORGANIC SYNTHESIS WITH SULFONES XXXII_
A CONVENIENT ROUTE TO a,IS-UNSATURATED SULFONES FROM SATURATED SULFONES
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Laboratoire de Chimie, Ecole Normale Supérieure,
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Abstract : a-sulfonyl Lithiated anions are oxidized by cupric carboxylates
into a,p-unsaturated sulfones. Primary sulfones lead to pure trans-vinylic

sulfones.

It has recently been shown (1) that treatment of a-sulfonyl carbanions with copper(II)
trifluoromethanesulfonate (1 équivalent) gives dimers of the original sulfone (1). (Scheme 1)

PhSO, PhSO, SO,Ph
l

|
2RCH, —CHLI » 2Cu(OTf), —» RCH,—CH—CH—CH,R + 2CuOT{ +2LiOTf

It has now been found that changing the counter ion in the copper salt dramatically
alters the result : with cupric acetate a-Llithiated sulfones were converted into the corres-

ponding vinylic sulfones (scheme 2) :

PhSO,

|
RCH,—CHLI + 2¢u(0Ac),—» X ~3%F" . 2cu0Ac . LiOAc - HOAC

As required by the stoichiometry, two equivalents of cupric salts were necessary for
efficient conversion. Yields higher than 50% can be obtained, despite the fact that one equiva-

lent of acetic acid is produced during the reaction (Table 1).

With primary sulfones yields of 60 to 85% were observed (entries 1,3,4). The stereo—
chemistry of the new double bound is clearly E as shown by 1H NMR and comparison with authentic
samples by capillary G.L.C. Using one equivalent of copper the yield decreased from 85% to
50% (entries 1,2). Secondary sulfones proved to be more difficult to oxidize (entries 5,6).

A homoallylic sulfone was easily dehydrogenated to the corresponding diene sulfone (entry 4).

Here again the stereochemistry is E.

Prenyl sulfone which could have given the same dienic sulfone was treated in the

same way but led to the 3,3'-dimer (scheme 3), already obtained in the reaction with copper(II)

3203



3204

trifluoromethanesulfonate :

Li
Mso,ph + cu(0Ac), -~ PhsO

TABLE 1 :

’z ~” ~S0,Ph (70%)

Reaction of a-lithiated sulfones with cupric carboxylates a

entry substrate Yield b Stereochemistry

d c

1 nC7H15802Ph 85 E
e c

2 nC7H1SSOZPh 50 E
c

3 PhCHZCHZSOZPh 75 E
= c

4 CHZ—CH(CHB)CHZCHZSOZPh 60 E

5 cyCLo-C6H11502Ph 10 E

6 (CHS)ZCHSOZPh 10 -

3 Leaction conditions : Lithiated sulfone anion (2mmol) (from sulfone and n-Buli/Hexane )
. . + -
THF (3mL) ,cupric acetate (5,3 mmol), -78°C, 30 mn, quenching with NH ,CH3C00 ;
b isolated yield; C better than 98/2 E/Z capillary 6.L.C. ; d same yield on a 10 mmol scale.
€ only one eguivalent of cupric acetate.
The above results provide a new access to vinyl and dienyl sulfones which

have recently been used for the stereoselective synthesis of olefins and dienes (2,3,4,5).
This nicely complements the previously known methods (6,7,8,9).

A related reaction involving autoxidation of cupric carboxylate at high temperature has been
described (10).
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