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y-SULPHENYLATION OF a&UNSATURATED ALDEHYDES, KETONES, AND ESTERS: 

THE USE OF O-SILYLATED DIENOLATESl 

Ian Fleming, Jon Goldhill, and Ian Paterson 

(University Chemical Laboratory, Lensfield Road, Cambridge CB2 lEW, England) 

summary: Phenyl sulphenyl chloride is a y-selective electrophile in its 
reactions with o-silylated dienolates. 

The lithium dienolates (1, M = Li) of @-unsaturated carbonyl compounds react with 

most electrophiles selectively at the a-position. 
2 
Various attempts to encourage attack at the y- 

position have been reported,3 but a general method is still lacking. We reasoned that y-attack 

would be encouraged if the substituent (-OM in 1) were made effectively less electron-donating: 

thus, in the extreme, with no substituent on C-l, the diene would undoubtedly react with electro- 

philes at C-4, not at C-2. Obvious candidates are the O-silylated dienolates or the O-acetylated 

dienolates. In this and the following paper, we report on the a- versus y-selectivity of a range 
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of O-silylated dienolates (1, M = SiMe3) with various electrophiles, extending the work of Mukai- 

yama and Ishida,4 who found high Y-selectivity in the Lewis acid-catalysed reactions of l-tri- 

methylsilyloxybutadiene (2) with acetals. 

The effect of changing the metal from lithium to silicon is quite striking: sulphenyl- 

ation, which is usually' but not always6 a-selective with lithium dienolates, is highly y-selec- 

tive with the O-silylated dienolates of the aB-unsaturated esters, ketones, and aldehyde shown in 

the diagrams below. 
I 

In only one case (4) was the product 

case (5) was the yield of Y-product so low that we cannot 

oured reaction. 
8 
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of a-attack detected, and in only one 

say that y-attack is clearly the fav- 
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The products of these 

be converted into 1,4-dicarbonyl 

reactions, y-sulphenylated enones, are useful, because they can 
14 

compounds and furans, 
15 and their derived sulphones can be used 

to encourage y-alkylation of a&unsaturated ketones 
16 

and esters.17 Our method provides an alt- 

ernative synthesis of y-sulphenylenones to the method using allylic bromination followed by dis- 

placement of bromide by a sulphur nucleophile. 
14,16,17 

We find that the y-sulphides provide a mild 

method for the extension of unsaturation: oxidation of the sulphide (6) to the sulphoxide (7) 

followed by gentle heating gave the dienone (8). 

In a typical procedure, phenyl sulphenyl chloride l8 (145 mg, 1 mmol) in dry dichloro- 

methane (1 ml) was added to a stirred solution of the o-silylated dienolate (1 mmol) in dichloro- 

methane (1 ml) at -78' under nitrogen. The colour was rapidly discharged. After 5 min, the sol- 

vent was evaporated and the products purified by preparative thin layer chromatography on silica 

gel eluting with dichloromethane. 
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