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The carbanion of a-monosubstituted B-benzoylsulfones reacted
with formaldehyde under mild conditions to afford o-methylenated
products (a-alkylated vinylsulfones) in high yield with the

elimination of a benzoate anion.

We have recently reported a new one pot method for the a-methylenation of

esters or lactones by deacylative condensation, e.g., as shown in the equation [l].2
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To demonstrate the utility of this type of synthetically simple transformation,
we have applied this methodology for the a-methylenation of sulfones. Vinylsulfones
are known as useful synthetic intermediates for the C-C bond formation.3 Thus, we
found that the carbanions of a-alkylated B-benzoylsulfone (1) reacted with
formaldehyde in tetrahydrofuran (THF) at room temperature for 5 hr to afford the
desired methylenated sulfones (2) in 85-100% yield (eq., 2).
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The results are summarized in Table I. In every case studied here, no
isomerization of the double bonds has been observed. It is also noteworthy that
a-methylenation of sulfones (eq 2) proceeds efficiently at room temperature, whereas
o-methylenation of esters (eq 1) at refluxing temperature of THF.

The general procedure is as follows; The reaction was carried out under
nitrogen atmosphere. B-Benzoylsulfone (1) (2 mmol) in THF (5 ml) was added to a
stirred suspension of sodium hydride (2 mmol) in THF (15 ml). After stirring at
room temperature for 30 min, excess of solid paraformaldehyde (300 mg) was added
and the resulting mixture was stirred for an additional 5 hr at room temperature.
Excess paraformaldehyde and sodium benzoate were removed by filtration and the
filtrate was concentrated to give the vinylsulfone (2), which was purified by
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chromatography (short active alumina column, eluted by chloroform). This procedure
without employment of water at the work-up stage is essential to obtain the product
sulfones (2) in high yield, since low molecular sulfones are often appreciably

soluble in water.

Table I. Synthesis of Vinylsulfones (2)4

B-Benzoyl- . R [a a
sulfone (1) Product (2) Yield (%) R'802 Hb ( Sppm) Bp [or mp] of (2)
b
._ﬁ<S°2T1 ~F 95 Ha; 5.65 Hb; 6.25 [52-55°C]
CoPh 50,T1
NS0T T 99 5.67 6.17 139-140°C
COPh Sole (lmm Hg)
5% ~F 85 5.73 6.02 50-53°C
COPh SOZMe (lmm Hg)
A0 NN 100 5.76 6.19 73-75°C
COPh SOZMe (lmm Hg)
SO, Me
Ph 2 ph—" ¢ 89 5.82 6.49 [31-32°C)
//A\\<:coph 50, Me
81n cc1,. le = p-tolyl

4
The reaction scheme may be best explained by the benzoyl transfer from carbon

to oxygen atom followed by the elimination of a benzoate anion as follows.

Qv Q) o
Ph¢ O PhC—0 PhC=-09 R _
R—C—CH, > R—C2®-CH, ™ 7 R—C—*CH,” +  PhCOO
1) ) 1 !
SO,R SO,R SO,R SO,R
(2)

In summary, the present methodology offers several advantages over the existing
methods for the preparation of a-alkylated vinylsulfones5 in the following aspects;
1) simple one pot reaction, 2) easiness of the separation of the product sulfones,
and 3) introduction of the various kind of the substituents (R) is highly possible,
since the substituent (R) (eq 2) is originally derived from alkyl halide (RX).6
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