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Summary: a-Chloroacyltrimethylsilanes have been employed as a-trimethylsilyl- 

acyl equivalents in the reaction with enolate anions and have yielded the 

corresponding C-acylated products selectively. 

In a past decade, a remarkable progress has been achieved on the 

chemistry of enolate anions. 
1 

Based on new concepts, various methods have been 

developed for alkylationl and aldol reactions 
3 
with high regioselectivity. 

However, problems have still remained undissolved on the acylation reactions; 
4 

especially synthetic procedures for specific C-acylation usually involves a lot 

of difficulties. 
5 

6 
We have recently reported that a-chloroacyltrimethylsilanes 1 are 

employable as c-trimethylsilylacyl equivalents in the reactions with various 

nucleophiles such as Grignard reagents 
6b 

or alkoxides' as shown in the 

following equation. 

R 
RySiMe3 + Nu - 

B 
RF Nu 

SiMe3 

In the present paper, we wish to describe reactions of 1 with enolates, 

which should afford a highly efficient method for specific C-acylation to give 

unsymmetrically substituted 1,3-dicarbonyl compounds. Our hypothesis for 

examining the reactions was that, depending on the effect of trimethylsilyl 

group, carbonyl of the acyltrimethylsilane might be a quite soft electrophile 

enough to react on the carbon sites of enolates preferentially. 
8 Removal of 

chloride ion from the resulting adduct 2 followed by rearrangement of silyl 

group would afford the corresponding C-acylated products. 
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As expected, it has been established that ketone enolates usually react 

with a-chloroacyltrimethylsilane 1 under mild reaction conditions to give the 

corresponding 1,3-dicarbonyl compounds 2 9 without any formation of 0-acylated 

products. For effecting such kind of transformation, the following two 

procedures have been examined. For quenching the generated active methylene or 

2 
methyne group of the product, two equivalents of an enolate generated by LDA 

were used in the reaction with L(l eq) in method (A), and two equivalents of 

lithium l,l-bis(trimethylsilyl)-3-methylbutoxide (LiBTSMB)l' were employed in 

an equimolar reaction of a ketone with 1 for generation of the enolate 
11 

and - 
for avoiding a waste of the enolate in method (B). 

As shown in the Table, the corresponding 1,3-dicarbonyl compounds 2 

could be isolated in good to excellent yield. Method (A) 

better results as compared with method (B). However, with 

the products 2 could be obtained in satisfactory yield by 

any expense of the starting ketones. 

LDA (2 eq) 1 
Ketone (2 eq) ---=+ 

II;, 
r 2 - 

LiBTSMB (2 eq) 1 
Ketone (1 es) 

H:, 
‘- - - 2 

usually affords 

methyl ketones, lla 

method (B) without 

Method (A) 

Method (B) 

The following examples are representative. 

(Method A). 3-Pentanone (86 mg, 1.0 mmol) was treated with LDA (1 eq) in THF 

(4 ml) at -78V for 30 min. To the resulting solution was added THF (4 ml) 

solution of 2-chloro-3-phenylpropionyltrimethylsilane (121 mg, 0.50 mmol) at 

O°C and it was stirred for 30 min at that temperature. Acidic work up12 of the 
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reaction mixture followed by separation with tic afforded l-phenyl-4-methyl-3,5- 

heptanedione (101 mg, 93%). 

(Method B) . 4-Phenyl-2-butanone (148 mg, 1.0 nunol) was treated with 

LiBTSMB (2.05 nunol) in THF (4 ml) for 2 hr at -4O'C. Then, THF (2 ml) solution 

of 2-chloro-3-phenylpropionyltrimethylsilane (241 mg, 1.0 nunol) was added and 

it was stirred for 3 hr at -4OOC. Acidic work up of the reaction mixture and 

purification by tic gave 1,7-diphenyl-3,5-heptanedione (238 mg, 82%) - 

Cl 

Table. Reactions of Enolates with e-Chloroacyltrimethylsilane 1, RdHCOSiMe3 . 

Ketone R of 1 Product Yield,% (Method) 

C2H5COC2H5 'gHgCH2 

C4HgCOC4Hg C2H5 

'gHgCH2 

C6H5COCH3 'gHgCH2 

(CH3)2CHCOCH3 'gHgCH2 

C6H5CH2CH2COCH3 C2H5 

, 

9 
'gHgCH2 

b 
C2H5 

'gHgCH2 

C2H5 

'sHgCH2 

C6H5CH2CH2COCH(CH3)COC2H5 93(A) 

C3H7COCH(C3H7)COC4Hg 78(A) 

C6H5CH2CH2COCH(C3H7)COC4Hg 94(A) 

C6H5CH2CH2COCH2COC6H5 98(A), 87(B) 

C6H5CH2CH2COCH2COCH(CH3)2 88(B) 

C3H7COCH2COCH2CH2C6H5 74(B) 

C6H5CH2CH2COCH2COCH2CH2C6H5 82(B) 

0 

b 
COC3H7 75(A) 

0 

b 
COCii2 Cti&+j 79(A)* 

COC3H7 75a) 

COCH2CH&iH5 
87 (A) 

a) The reaction was carried out in the presence of LDA (1 eq) and 

LiBTSMB (1 eq) at -2OOC for 5 hr. 
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