
Tetrahedron Letters No.19, pp. 2343-2345, 1968. Pergamon Press. Printed in Great Britain. 

FOUR '~I"‘:Wl?EC CYCLIC S!",FO':FS FR!O; EWV,"LSULF 3yYL 

FLUORIDE, SETKVE DIF.T'!YLP CT TAL B?TD ?SE'?YLLITi!IU:~: 

P. Shirota, ?. !!agai and N. Tokura 

Denart.nent of Annlied Chemistry, Faculty of 

Engineering, Osaka University, Osaka, Japan 
(Received in Japan 12 December 1967; accepted for publication 13 February 1968) 

It has recently been re,corted that benzylsulfonyl ch?.oride 

reacts with triethylamine to ,Tive trans-stilbene 
1 

and in the nresence 

of ‘tetene diethylecetal to form an interesting four membered cyclic 

sulfone, 2-phenyl-3,3_diethoxythietane l,l-dioxide! These reactions 

have been for*?ulat.ed as involvinm the intermediacy of phenylsulfene, 

CeY5CH=S02. penzylsulfonyl fluoride, however, does not react with 

triethylarnine under a comparable reaction condition? 

We now wish to report on the formation of four membered cyclic 

slllfones from. benzylsulfonyl fluoride, ketene diethylacetal and 

rhenyllithium. The formation of four membered cyclic sulfones from 

a sulfonyl fluoride aapeers to be the first observation. 

The reaction was carried out by adding phenyllithiua to a stirred 

solution of benzylsulfonyl fluoride and ketene diethylacetal dissolved 

in anhydrous ether at 18-20" Lnder argon atmosphere. a-Benzylsulfonyl-x- 

benzenesulfonyl toluene (I), 2-ohenyl-3,3-diettoxythietane l,l-dioxide 

(II) and 2-phenyl-3-etho,j tkiete l,l-dioxide (III) were obtained as 

products in jO.O"l, 9.3"( and 7.4” yields respectively. 

ZsH5CU$SO7F + CH7 = C(X7TI5)7 + CeH5Li 18-20° 
ether 

,SO2CeH5 XV:!-C(OC2H5)2 CH?-C-OC?H5 

CoH5CT'\S3zCQC~H5 
I I I il 
So~-wcfiH5 so7-C-::F!I5 

I II TTI 
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The disulfone (I), m.p. 24%250'(1it? m.p. 248-2561, and the thietane 

sulfone derivative (II), m.p. 93.5-94'(lit? n.p. 89-9$), were identified 

by comparison of their infrared spectra with those of 

and aixed melting points with authentic samples. The 

m.p. 132-133°(1it5 m D ._. 132-134'), was assigned on the 

and n.m.r. spectra, which proved to be identical with 

The elemental analysis was also in good agreement. 

authentic samples 

structure of III, 

basis of infrared 

those reported? 

Since no appreciable reaction talkes place between benzylsulfonyl 

fluoride and ketene diethylacetal under the present condition, the initial 

step for the formation of II and III may possibly be the formation 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 S-elimination of lithium fluoride from 

IV. 

C6H6CHzS02F 
C6HsLi 

> CtjI~5%02F 

+Li IV 

CeH6EHS02F 
-LiF 

) C6H6CH=SO2 
CHz=C(OC2H6)2 

) II (1) 
+Li 

An alternative path involves nucleophilic attack of IV on ketene 

diethylacetal. 

CsHsEHSO2F 
CH2=C(OC2H5)? 

+Li 
, &H+OC2H6)2 _LIF II (2) 

FS02CFICliH6 

The siz?ultaneous formation of the thiete sulfone derivative (III) is 

accounted fcr as resulting from the action of nhenyllithiua on II in 

the light of the result rer?orr,ed by Truce et al? th?t II is converted to 

III on treatment with sodium ethoxide in ethenol. 

,"a rreviously renortsd the reection between benzylsulfonyl fluoride 

and phenyllittium and observed the formetion of trans-stilbene, the 
I 

disl:i.fone :I) and other Trodnctsf The fornation of trans-stilbene and the 

Jlresent findin:; that four me.rbered cyclic sulfones were formed instead of 

trens- r;Lll.bene 6re sugqeotive of the existence of phenylsulfene intermediate 
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in the interaction of benzylsulfonyl fluoride with phenyllithium. In 

addition, the present result presents a further information than described 

in the previous paper 4 on the mechanism for the formation of I, which 

will be reported in a later paper. 
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