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LITHIATION OF TRIMETBYLSILYL SUBSTITUTED ACETAMXDE DERIVATIVES. 

ADDITION TO CARBONXL COMPOUNDS. 

Tina Prarwick 
Lilly Research Laboratories 
Indianapolis, Indiana 46285 

Summaryr The lithio anions of N,O-bis(trimethylsilyl)acetamide and N-(tri- 
methylsilyl)-N-methylacetamide were prepared and reacted with several carbonyl 
compounds to form 8 hydroxy acetamide and N-methylacetamide derivatives. 

The formation of lithium anions from a variety of methyl carbonyl 

c~pound3 has been well documented in the literature, and in the past few 

years this type of lithium chemistry has produced many valuable innovations in 

the area of carbon-carbon bond formation. 

acetate, 
1 
&-butyl acetate, 

2 
Lithium enolates of ethyl 

as well as several other esters 
3 
have been 

described. The preparation of the lithio dianion of acetic acid' and 

several other straight chain carboxylic acids has been reported by Pfeffer, 

Silbert and Chirinko. The utility of similar comp~ds, for example, the a 

lithio anions of "masked" acetaldehyde derivatives * and a lithio 

acetanitrile' have also been demonstrated. 

We have recently been involved in the addition of several of these lithio 

anions to some benzoyl heterocycles for the preparation of a series of r3 

hydroxy esters, nitriles, aldehydes, etc. 

0 

:: 
H2C OH 

I 
x= COOEt, EN, CH, etc, X 

Our attempts to prepare a primary amide in this series from the corresponding 

nitrile, acid or ester were unsuccessful due to the presence of other reactive 

functionalities on the heterocyclic moiety. We therefore sought a reagent to 

add to the ketone which would function as a protected a litbio acetamide 

whereby the protecting groups could be readily removed (preferably during 

aqueous work-up). The use of N,O-bis(trimethylsilyl)acetamide (BSA) for this 

purpose produced excellent results. The lithium enolate of BSA is readily 

generated in tetrahydrofuran at -78O using E-butyllithium. The addition of 

our substrate to this reagent at -?B" in TWF gave the substituted 8 bydroxy 

acetamide in excellent yield. We describe here the general utility of this 

reagent and a similar reagent, lithio-N-(trimethylsilyl)-N-methylacetamide for 

the preparation of several B hydroxy substituted carbonyl derivatives. 
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Subsequent to ~1: work with these reagents , we found that lithio BSA had 

been used by Evans, et. al..8 for addition to a "masked" quinone derivative 

for the preparation' of some p quinol intermediates. In this work the reagent 

had been generated from lithium diisopropylanide (LDA) in THF at -78O. we 

found that both reagents could be successfully generated directly from 

n-butyllithium and #added to a variety of carbonyl derivatives with moderate to 

excellent yields. 

A typical proceldure is as follows. A solution of BSA (4.95 ml, 20 mm) in 

50 ml of tettahydrofuran was cooled to -78O. A solution of n-butyllithium 

(1.6N in hexane) (12.5 ml, 20 mm) was added dropwise maintaining the 

temperature at less1 than -7OO. The mixture was stirred at -78O for 15 

minutes. A solution of benzophenone (3.64 g, 20 mm) in 50 ml of 

tetrahydrofuran wasi added dropwise again maintaining temperature at less 

-7oO. The mixture #was stirred at -78O for ninety minutes. The mixture 

was then allowed to warm to room temperature while water (100 ml) and 1N 

than 

HCl 

(25 ml) were added. Tetrahydrofuran was evaporated with vacuunt. The product 

was isolated by filtration as a white, fluffy solid (4.65 g, 96.5% yield; m.p. 

214-216O).' 

The following tables summarize our use of these reagents with a variety of 

substrates. 
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Table I: Reaction with Lithio-N,O-bis(trimethylsilyl)acetamide 

Substrate 

b 
-NH* 

Yield 

96.5% 

88.0% 

88_9% 

73.9% 

58.0% 

42.4% 

57.0% 

M.P_'C 

214-16 

72-3 

150-2 

189-90 

164-5 

116-17 

132-3 

EIMS, M+ 

241 

179 

239 

284 

275 

165 

171 

Anal.a 

C.H,N 

C,H,N 

C,H,N 

C,H,N 

C,H,N 

C,H,N 

C,H,N 

NMR (~~90-6) 

3.18 (s, 2H, CR2) 

7.2-7.7 (m, lOH, ArH) 

I,53 (s, 3H, CH3) 

2.65 (d, 2H, CH2) 

7.20-7.73 (m, 5H, ArHl 

2.70 Is, 2H. CH2) 

7.1-8.0 [m, 8~, ArH) 

3.15 (s, 2H, CH2) 

7.1-8.0 (m, 9, ArH) 

3.10 Is, 2H, CH2) 

3.1-7.6 (m, 9H, ArH) 

2.45 Id, 2H, CH2) 

5.00 It, LB, CH) 

7.2-7.6 (m, 5H, ArH) 

0.7-1.8 (m, l2H, CH, 
4CH2, CEl3) 

2.15, 2.25 (s,s,2H,CH2 

Table II: Reaction with Lithio-N-(trimethylsily1)-N-methylacetamide 

88-b% l36-8 255 C,H,N 2.70 (d, 3H, CH,) 

3.20 Is, 2H, CH2) 

0 7.2-8.0 (m, lOH, ArH) 

88.9% 54-7 - C,H,N L.5 (s, 3H, CM ) 
2.50 Is, 2H, cd ) 
2.63 Id, 3H. CH2) 
7.1-7.7 (m, 5H,3ArH) 

38.0% 105-6 179 C,H,N 2.48 {d, ZH, 
2.63 (d, 3H, 

CH2) 

5.1 (t lH, 
CH3) 

7.2-7.& (m, 
CH) 
5, ArH) 

a Analytical results obtained for these elements were within *0.4% of the 
theoretical. 

b 2 equivalents of BSA and n BuLi were used. - 



Attempted preparation of the lithium derivatives of the corresponding 

unprotected acetamide and N-methylacetamide with one, two or three equivalents 

of ;-butyllithium and reaction with typical substrates under similar 

conditions was unsuc:cessful, and none of the desired addition products were 

detected. 
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IR (KB~ disc) 1650 (vc=O), 3360-3190 PNHI, 1405 (X-O), and 3480 cm 

;oR); NRR (d -9MSO) 
-$ 

83.18 (2H, CH2), 7.2-7.65 (10H ArH), 6.65-6.85 

{broad NH); M , m/e 241; Anal. Calcd. for CHN: C, 74.67; H, 6.27~ N, 

5.81. Found: C, 75.00; 8, 6.50; N, 6.08. 
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