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SUMMARY 

Two general methods of.synthesis of ketene alkyltrialkylsilyl acetaIs (I) have 
been developed. The lirst was by reaction of disubstituted malonates and sodium/ 
xylene, and the other method was by reaction of the a-anion of substituted acetates 
with trimethylchiorosilane. Carbomethoxy ketene methyltrimethylsilyl acetals (III) 
were also prepared Pyrolysis of diary1 ketene methyltrimethylsilyl acetals gave diary1 
ketenes in good yield. The mechanism of this reaction has been established as intra- 
molecular employing _ IsO Alkyl, aryi and dialkyl ketene methyltrimethylsilyl acetals 
on pyrolysis gave ketene-ketene acetal addition compounds (II). Spectral studies of 
arylketeneacetals(I)areconsistentwithadipolarstructureAr,C--C+(OMe)OSiMe,. 
The general conclusion is made that freedom of rotation about a carbon-carbon 
double bond is determined by the attached substituents. Spectral studies are in 
agreement with fluxional behavior of compounds (III) in which the carbomethoxy 
and trimethyIsiIyloxy groups are cis. The results of mass fragmentation of ketene 

titals (I) are similar to their thermolytic cleavage. Interestingly, however, ketene- 
ketene acetals (II) in the mass spectrometer are fragmented into the ketene and ke- 
tene acetai fragments from which molecules they are thermally formed. 

INTRODUCTION 

Ketene acetals have been known since 1907 and the literature on them is quite 
extensive’*2 due largely to the work of McElvain. The first ketene trialkylsilyl acetal 
recognized as such was prepared by Petrov3 in 1959 by the reaction of triethylsilane 
and methylacrylate. 

EtsSiH + CH2=CHC02Me -+ CH3CH=C(OMe)OSiEt3 

Hauser was the first to treat a-anions of acetates with trimethylchlorosilane (TMCS) 
and he formulated the product as a C-silated one. Later, Rochow’ using TMCS and 
the anion of ethyl acetate found both C- and 0-silated products. 

C~,CO,Et +TMCS -+ Me,SiCH,CO,Et + CH,=C(OEt)OSiMe, 

* Present address: Department of Chemistry. California State University at San Francisco, 1600 
Holloway Avenue. San Francisco, California 94132 (USA.) 
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Pyrolysis ofcompounds (ill)_ Preliminary pyrolysis studies of compounds (III) 
indicated the reaction was compIex. As an example, III-1 on heating in a sealed tube 
at 95” for 24 h gave a 35% yield of trimethylsilyl ether and a 30% yield of dimethyl- 
ma1onate.A fraction boiling at 120-l 5cP 0.05 mm and scme residue were also obtained. 
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