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Summary Reaction of dimethyloxosulphonio- (3-oxocyclo- 
hex-l-eny1)methanide with aromatic aldehydes gave a 
mixture of trans-olefin and trans-oxiran. 

~~ ~ 

STUDIES on the reactions of carbonyl compounds with 
ylides have shown that phosphonium ylides give the olefin' 
but sulphonium and oxosulphonium ylides give the oxiran.2 
We now report that the reaction of an oxosulphonium ylide 
stabilised by a 3-oxocyclohex- l-enyl group, with aromatic 
aldehydes, gives 

.~ ~ 

a mixture of olefin and oxiran. 

0 

Dimethyloxosulphonio-( 3-oxocyclohex- l-eny1)methanide 
(I)3 was treated with p-nitrobenzaldehyde (IIa) in dry THF 
under reflux for 28h. Concentration of the mixture in 

Aldehydes (11) Products 
R' % yield of (111) % yield of (IV) 

a ;  p-NO, 20 16 
b; p-OMe 11 9 
c; H 19 trace 
d ;  p-Cl 19 77 

e;  o-OMe 20 79 

f; o-c1 39 97 

vacuo followed by preparative t.1.c. (alumina-benzene) gave 
a 20% yield of trans-l-(p-nitrophenyl)-2-( 3-oxocyclohex- 
l-eny1)ethylene (IIIa) (m.p. 122-122-5") and a 16% y.ield 
of trans-2-(p-nitrophenyl)-3-( 3-oxocyclohex-l-enyl)ox1ran 
(IVa) (m.p. 131-5-132.5O). The structure of (IIIa) was 
confirmed by direct comparison with an authentic sample.* 
The structure of (IVa) was assigned from analytical and 

t As proposed in phosphonium ylides,' we also assume the initial 

spectral data [vmax (CHCI,) 1670 cm-1; Amax (EtOH) 
220 nm (log E 4-09); m/e 259 (M+); T (CDCI,) 1.72 (2H, d, 
J 8*5),  2.49 (2H, d, J 8.5), 3-78 (lH, bs), 5.98 (lH, d, J 2-07. 
6.51 (lH, d, J 2-05), and 7.4-8-1 (6H, m) and a small 
vicinal coupling constant (J  2.0 Hz5) of oxiran ring protons 
show the trans-configuration]. The reaction of other aro- 
matic aldehydes (IIb-f) with (I) gave the trans-olefins 
(IIIb-f) and trans-oxirans (1-f). The reaction of (I) and 
(11) could be explained by a pathway in which decomposition 

0 

three - beTaine 

Iiii) 

of the initially formed erythro-betaine (i) t gives trans-(IV) . 
However, when this decomposition is retarded,6 (i) is in 
rapid equilibrium with threo-betaine, which undergoes a 
Wittig-type reaction through (ii) to give trans-(111). In  
fact, equimolecular amounts of dimethylsulphone and 
trans-(IIId) were isolated in the reaction of (I) and (IId). 
The conversion of (ii) into trans-(111) is accelerated by 
stabilisation of the conjugated olefin product, and cis- 
olefin formation from (i) is restricted by steric interference 
between cyclohexenone and benzene rings in (iii) . 
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formation of erythro-betaine in oxosulphonium ylides. 
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