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SUMMARY 

Two high yield synthetic methods are described for the preparation of alkyl, 
dialkyl, aryl and diary1 ketene bis(trialkylsilyl)acetais. One is by reaction of a- 
metalated trimethylsilyl carboxylates with trimethylchlorosilane (TMCS) and the 
other is by interaction of dianions of carboxylic acids and TMCS. The dianion of 
cyclopropane carboxylic acid and TMCS gave C-silated ester in 90% yield. Pyrolysis 
of diphenyl ketene bis(trialkylsily1) acetals to diphenyl ketene and bis(trialkylsilylj 
ethers has been shown by crossover experiments to proceed intermolecularly. Py- 
rolysis of monosubstituted and dialkyl ketene bis(trimethyIsily1) acetals gave ketene- 
ketene acetal addition products (III) which on solvolysis afforded B-keto acids in high 
yield. NMR and mass spectral data are given for many of the compounds. 

INTRODUCTION 

Ketene acetals were extensively studied by McElvain’ and in an accompanying 
paper we have recorded’ a study of ketene alkyltrialkylsilyl acetals (I). This paper 
reports our findings in the area of ketene bis(trialkylsily1) acetals (II). This type of 
compound has only recently been reported3s4 and very little is known concerning its 
chemical reactivity. 

R2C=C(OR’)OSiR’, RR’c=c(osW,)~ 

(I) (II) 

RESULTS AND DISCUSSION 

Synthesis ofketene bis(triaZkyZsiZyZ) acetals (II) 
Two ways were developed for the synthesis of compounds (II). One procedure 

was analogous to the preparation of (I)‘. Namely, the a-anion of trimethylsilyl car- 

boxylates, prepared from the ester and the strong base lithium diisopropylamide 
&DA) was treated in tetrahydrofuran (THF) with trimethylchlorosilane (TMCS). 
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h, 6), and 0.842 ppm (m, 9) ; mass spectrum m/e (rel. intensity) 204(l) M, 175(8g), 
147(100), 119(39). 

The crude ether fraction, analyzed by GLC, was shown by comparison with 
authentic samples to contain bis(trimethylsily1) ether, trimethylsilyl triethylsilyl ether 
and bis(triethylsily1) ether. Equimolar quantities of II-1 1 and II-12 were injected into a 
GLC Carbowax column at an injection temperature of 300” and the ether fraction 
contained the above three ethers. 

Solvolysis of siiyf compounds 
1. Solvolysis of (II), RR’C=C(OSiR”,)2. As an example, a solution of 0.01 mole 

of II-11 and 0.01 mole of methanol in 20 ml of carbon tetrachloride was allowed to 
stand at room temperature for 30 min. The solvent was evaporated and trimethylsilyl 
diphenylacetate was obtained in near quantitative conversion. When excess methanol 
was used, diphenylacetic acid was obtained in quantitative yield. 

2. SoIuoZysis of trimethylsilyl a-trimethylsilylcyclopropane carboxylate. Tri- 
methylsilyl cc-irimethylsilylcyclopropane carboxylate (b-p. 45”/0.2 mm) was stood in 
methanol for 10 min. The solvent was evaporated and the residue was pure a-trimethyl- 
silylcyclopropane carboxylic acid : m.p. lo@ ; NMR (Ccl,) 6 0.06 (s, 9), 0.72 (t, 2), 1.15 
(& 2), and 12.1 ppm (s, 1); IR (Nujol) 3100-2500, 1738,1300, 1250,950 and 848 cm-‘. 

Anal. Found: C, 53.14; H, 8.91. C7Hr402Si calcd.: C, 53.12; I-I, 8.92%. 
3. SoZuoZysis of (III), RR’C=C(OSiMe,)CRR’CO+L4e3. (a) Equimolar quan- 

tities of compound (III) and methanol in carbon tetrachloride were allowed to stand 
at room temperature for 30 min. The solvent was removed using a rotary evaporator 
and the resulting solid was recrystallized from petroleum ether by cooling to - 78”. 
The silyl ethers (IV) that formed are given in Table 5. 

(b) About 1 g of compound (III) and 2 ml of methanol containing 1% concen- 
trated hydrochloric acid was allowed to stand at U’ for 30 min. The excess methanol 
was removed using a vacuum pump and the resulting solid was recrystallized from 
petroleum ether (bp. 500). The /3-keto acids (V) that formed are described in Table 6. 
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