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Abstract. Diethylketene and organometallic reagents form enolates capturable by methyl 

iodide or trimethylsilyl chloride with greater than 95% positional selectivity. 

Despite their multiple functionality and high reactivity ketenes have found only 

limited utility as laboratory scale synthetic reagents.' Instead the use of "ketene 

equivalents"2a and "masked ketenes" 2b has been emphasized. A recent review on preparative 

applications of ketenes emphasizes cycloadditions and states "ketene acylation reactions are 

generally not useful synthetically. ,,ld Only occasional examples are reported of advantageous 

use of ketenes in synthesis, 
3 although there has been intense recent interest in the 

reaction mechanisms of ketenes and related species4 and in their role as reaction inter- 

mediates. 5 

There have been scattered reports 195 of nucleophilic additions to ketenes to generate 

enolates which were captured by protonation or acylation. The present communication reports 

the first examples of one flask nucleophilic addition-alkylation and nucleophilic addition- 

silylation sequences of a ketene. The procedures include the directed generation of an 

enolate which is formed to only a minor extent by conventional procedures. 

Specifically reaction of n-butyllithium with diethylketene followed by methyl iodide 

led to the formation of 3-ethyl-3-methyl-4-octanone (1, eq. 1) in yields of up to 55%. The 
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i someric 3-ethyl-5-methyl-4-octanone was not detected and constituted no more than 3% of 

the product. A study of the effect of some reaction variables on this process reported in 

the Table revealed THF solvent at -7O'C to be the optimum conditions for this procedure.7 

Table Reaction of Diethylketene with c-htyllithium and Methyl Iodide 

Solvent 

THF 

THF 

Et20 

DME 

pentane 

Reaction of diethylketene 

but in only 5% yield. 

T(OC) % Yield 2 

-70 55 

0 47 

-70 8 

-70 2 

-70 2 

with PhMgBr and methyl iodide correspondingly led to MeEt2CCDPh, 

Addition of trimethylsilyl chloride to the enolate prepared from diethylketene and 

L-butyllithium produced a 65% yield of vinyl silyl ether 2 and less than 5% of the EJZ_ 

isomers 3 (eq. 2)." This directed synthesis of 2 contrasts with the results of two 

conventional synthetic procedures, 11 which gave 2 as only a minor constituent of the 

mixture of isomeric products (eq. 3). The reaction of diethylketene with PhMgBr followed 

OSiMe, 
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or Et3N, DMF, Me3SiC111b - - - - 
(3) 

by Me3SiCl gave 20% of Et2C=C(OSiMe3)Ph (4)." _ 

This work has thus established the utility of consecutive nucleophilic and 

electrophilic additions to diethylketene resulting in directed formation of products 
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which are at best only minor constituents of the isomeric products available from 

conventional procedures. The study of the full scope of this reaction is being 

actively pursued. 
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