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The conversion of a ketone to an alkyl-substituted olefin is an important 

process in synthesis (Scheme I). The classical method for effecting this overall 

Scheme I 

transformation, i.e. nucleophilic addition of an alkyllithium or Grignard reagent 

followed by dehydration of the resultant alcohol, generally affords olefin mix- 

tures and/or skeletal rearrangement products. 
1 

Corey and Posner' have shown that 

vinyl halides and lithium dialkylcuprate reagents react to form alkyl-substituted 

olefins. 
3 

However, the formation of vinyl halides from ketones requires harsh 

conditions and gives mixtures of all possible isomeric products. 4 Considering the 

accessibility of a wide variety of ketone enolate ions, particularly the regio- 

specifically generated enolates of unsymmetrical ketones, 5-7 we felt that a method 

for the replacement of an enolate oxygen by an alkyl substituent would constitute 

a powerful new approach to the synthesis of isomerically pure olefinic compounds. 

We now wish to record a preliminary communication of our work in this area, 

Ireland8" and others" have reduced enol tetramethylphosphoroamidate and 

en01 diethylphosphate esters of ketones to olefins with lithium in ammonia/t-bu- 

tanol, replacing enol oxygen by hydrogen. This result suggested to us that an 

enol phosphate might also undergo reduction by a cuprate reagent affording an alkyl- 

substituted olefin. Indeed, when the enol diphenylphosphate ester of 4-&-butyl- 

cyclohexanone was treated with lithium di(E-butyl)cuprate (3 equiv) in THF at -3OOC 
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b) Identified by spectral (ir, nmr) and chromatoqraphic comparison with material 

prepared via an aLternate route 

c) Spectral fir, nmr, ms) data consistent with proposed structure 

d) Isolated yield from starting ketone unl.ess otherwise indicated 

e) Isolated yield from enol diphenylphosphate ester 
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for 12 hr, reaction occurred smoothly to furnish 

in 59% yield overall from 4-&-butylcyclohexanone 
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Scheme 
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