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Summary : Acylsilanes are prepared in good yields by the reaction of acid chlorides (or anhy- 
drides) with LiAl(SiMe3)4 or LiMeAl(SiMe3)3 in the presence of a catalytic amount of CuCN. 

Acylsilanes are interesting class of compounds which undergo a variety of reactions. 
l-3 

For some applications of this functionality, a facile method for acylsilanes directly from 

carboxylic acids was needed in our laboratories even though there are available in literature 

a number of preparatively useful methods, most of which utilize acyl anion equivalents 
4 , due 

to the difficulty associated with generation of silyl anions under mild conditions. 596 

7. 
Since trimethylsilyl anion is usually generated under strongly basic conditions , It was 

thought to be inappropriate especially for carboxylic acid derivatives. In this regard, the 

readily available Al-Si reagents, Al(SiMe ) 3 3 and LiAl(SiMe3)47, seemed to be attractive be- 

cause of the low ionic character of the Al-Si bond. Consequently, acid chlorides were treated 

independently with the above reagents under various conditions: Generally, the tricoordinated 

A1(SiMe3)3 gave incomplete reactions with formation of only a minute quantity of the corres- 

ponding acylsilane, whereas the ate complex, LiAl(SiMe3)4 proved to be more satisfactory, 

especially in the presence of CuCN (10 mole W). The optimal mole ratio of acid chloride to 

LiAl(SiMe3)4 was close to 2.5, implying that only part of the four available trimethylsilyl 

groups in LiAl(SiMe3)4 was transferred to acid chloride at a synthetically useful rate (Table 

1). Anhydrides could also be silylated; benzoic and phthalic anhydrides were individually con- 

verted to the corresponding acylsilanes in satisfactory yields (Entries 4 and 10). That the 

present system was inert to ketones, acylsilane itself, carbamoyl chlorides, esters, nitriles 

etc. suggests that even functionalized acid chlorides can be utilized (Entry 12). 

Furthermore, addition of an equivalent amount of methyllithium to the hitherto useless 

Al(SiMe3)3 presumably provided the corresponding ate complex, which was also effective for the 

silylation reactions conducted in a similar fashion except that, due to the smaller number of 

the available trimethylsilyl groups, more LiMeAl(SiMe 3 3 reagent (RCOC1/Al(SiMe3)3*LiMe = 2) ) 

was needed. Notably, methyl transfer to methyl ketones was not observed in any significant 

amounts. The following procedure for hexanoyltrimethylsilane is representative. To CuCN 

(0.036 g, 0.40 mmol) in 33 mL THF at -78'C was added dropwise 27.6 mL of 0.145 M solution of 

LiA1(SiMe3)4 in ether (4.0 mmol). The mixture was warmed up to O°C, where it was stirred for 

0.5 h. Hexanoyl chloride (1.35 g, 10.0 mmol) was added dropwise with stirring to the black 

solution at -78'C. After 2 h, the mixture was warmed to O'C, and quenched by dropwise addi- 

tion of aqueous sulfuric acid. The usual work-up followed by Si02 chromatography gave 1.63 g 

(95 %) of hexanoyltrimethylsilane.8 For those reactions with Al(SiMe3)3, an equimolar ether 

solution of methyllithium was added at O'C to a stirred solution of Al(SiMe3)3 in pentane-THF 

3261 
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(The pentane was a solvent for the aluminum reagent.). After stirring at O°C for 0.5 h, solid 

CuCN (0.1 molar equiv. to the acid chloride to be added) was added under nitrogen blanket. 

Stirring at O°C for 0.5 h furnished the active silylating agent. 
9 

Table 1. Preparation of hcyltrimethylsilanesa 

Entry 

1 

2 

3 

4 

5 

6 

10 

11 

12 

Starting 
Material Reagentb 

Mole Reaction 
Ratio' Timed Yielde Product 

n-C5HllCOC1 

PhCOCl 

1, 

(PhC0)20 

PhCH2COC1 

CH2COC1 

t-BuCOCl 

2.5 2h 95 % 

2.5 1.5 93 

2.0 2 73 

2.5 1.5 88 

2.5 1.5 89 

n-C5HllCOSiMe3 

PhCOSiMe3 

II 

PhCH2COSiMe3 

CH2COSiMe3 
2.5 1.5 90 

2.5 1.75 89 

2.5 1.75 89 

2.5 2.5 86 

t-BuCOSiMe 
3 

A 

D- COSiMe3 A 

A AcOCH2COSiMe3 

A 2.5 1.5 81 

B 2.0 2 90 
COCl 

0 5 CN / J 
B 2.0 2 52 

a See text for reaction condition. b A, LiAl(SiMe ) 
e Bazei 

; B, LiMeAl(SiMe ) 
2 zcid 

' Mole ratio of 

acid derivative to the reagent. d At -78OC. on the amount o derivative used . 
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