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It has recently been revorted that benzylsulfonyl chloride
reacts with triethylamine to #give trans—stilbenel zand in the vnresence
of ‘tetene diethylacetsl to form an interesting four membered cyclic
sulfone, 2-phenyl-?%,3%-cdiethoxythietane l,l—dioxide? These reactions
have been formulated es involving the intermediecy of phenylsulfene,
CeHsCH=505. Renzylsulfonyl fluoride, however, does not react with
triethylamine under a comperable reaction condition?

We now wish &to report on the formation of four membered cyclic
sulfones from benzylsulfonyl fluoride, Xetene diethylacetal and
phenyllithium. The formation of four membered cyclic sulfones from
2 sulfonyl fluoride esvpeers to be the first observation.

The resction wes cerried out by adding phenyllithium to a stirred
solution of benzylsulfonyl fluoride end ketene diethylacetal dissolved
in enhydrous ether at 18-20°under argon atmosphere., o-Benzylsulfonyl-o-
benzenesulfonyl toluene (I), 2-vhenyl-3,3-dietkoxythietane 1,1-dioxide
(IT) 2nd 2-phenyl-3-etho. thiete 1,l-dioxide (III) were obtained es

products in 30.0%, 9.3 and ?.AV yields respectively.

. 18-20°
~ Al - I3 )
CeHsCH2SO0oF + CH2 = C(OC2fs)2 + CeHsli —— 305 —s
802CeHs CH2-C({0C9Hs) 2 CH2-C-0C2Hs
CeHsCH | | fl
502C492CeHs S509-CHCesHs S09-C=-CgHs
I 11 TI1
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The disulfone (I), m.p. 248-250°(1it% m.p. 248-256), and the thietane
sulfone derivetive (II), m.p, 93.5—94?(lit? m.p. 89-963, were identified
by comparison of their infrared spectra with those of authentic samples
and mixed melting points with authentic samples. The structure of III,
m.o. 132-133°(1it; m.p. 132—13¢), was assigned on the basis of infrared
and n.m.r, spectra, which proved to be identical with those reported?

The elemental analysis was also in good agreement,

Since no appreciable reaction taskes place between benzylsulfonyl
fluoride and ketene diethylacetal under the present condition, the initial
step for the formetion of II and III may possibly be the formestion of
a-lithiobenzylsulfonyl fluoride (IV) and two paths are conceivable for

the formation of II. A likely pathway appears to be cycloaddition of

phenylsulfene, which results from R-elimination of lithium fluoride from

Iv.
CeHsCH2S0,F —C8HSLL o oy Cuso,F v
+Li
CeHsCHSOoF —F o conscu=50, CHp=C(O0C2Hs)2 , 1p (1)

+L1

An alternative path involves nucleophilic attack of IV on ketene

diethylacetal.
CeHsCHS O 2F CHp=C(OCaHs)2 IEEHQ—?(OCsz)z _CWF L (o)
+11 FSO2CHCsHS

The simultaneous formation of the thiete sulfone derivative (III) is
accounted for &s resulting from the sction of vhenyllithium on II in
the light of the result revorted by Truce et el? that IT is converted to
TII on treatment with sodium ethoxide in ethenol,

we vreviously revorted the resction between benzylsulfonyl fluoride
end phenyllithium end observed the formetion of trans-stilbene, the
éisulfone {I) and other products% The formation of trans-stilbene and the
vresent finding that four merbered cyclic sulfones were formed instead of

trans-stilbene zre suggestive of the existence of vhenylsulfene intermecdiste
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in the interaction of benzylsulfonyl fluoride with phenyllithium. In
addition, the present result presents a further information than described

4

in the previous vaper” on the mechanism for the formation of I, which

will be reported in a lster paper.
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