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Table I. TMSCl promoted conjugate addition to a-(nitroalkyl)enones (eq 1). 

run nitroenone copper reagent TMSCl temp time yield(%) 

(equiv) (equiv) ("C) 4a 2b 

1 2 (n=2,R'=H) 

2 2 

3 2 

4 2 

5 2 

6 2 

7 2 

8 

9 

10 

11 

12 

13 

2 

2 

14 2 

15 2 

16 

17 

18 

19 

1 (n=l ,R'=H) 

1 

1 

3 

(n=2,R1=CH2CH2COMe) 

Bu2CuLi (1.1) 2.0 -78 

Bu2CuLi (0.6)c 2.0 -78 

Bu2CuMgC1 (2.0) 2.0 -78 

BuCu(CN)Li (1.1) 2.0 -78 

BuC!u(CN)Li (2.0) 2.0 -78 

BuCu (1.1)' 2.0 -78 

BuMgCl (2.0)' 2.0 -78 

(10% CuBr,Me2S) 

Me2CuLi (1.1) 2.0 -78 

Ph2CuLi (1.1) 2.0 -78 

PhCu(CN)Li (2.0) 2.0 -78 

(m2CuMgBr (2.0)c 2.0 -78 

then -50 

(&2CuMgBr (2.0) 20.0 -78 

(e2CuMgBr*BF3 2.0 -78 

(2.0) then -50 

eCu(CN)MgBr 2.0 -78 

(2.0) then -50 

eCu(CN)MgBr*BF3 2.0 -78 

(2.0) then -50 

Bu2CuLi (1.1) 4.0 -78 

Me2CuLi (1 .l) 4.0 -78 

Ph2CuLi (1.1) 4.0 -78 

Bu2CuLi (1.1) 2.0 -78 

10 min 

3h 

2h 

10 min 

10 min 

3h 

3h 

10 min 

10 min 

10 min 

10 min 

10 min 

30 min 

10 min 

10 min 

10 min 

10 min 

IO min 

10 min 

10 min 

10 min 

10 min 

10 min 

98 0 

45 45 

95 0 

12 48 

85 0 

42 53 

0 91 

90 0 

80d 0 

0 84 

0 65 

oe 15 

of 0 

Og 62 

51h 30 

74 

78 

51d 

96 

a) yields refer to isolated yields of the silyl enol ethers. b) Recovery. c) 

HMPA (2 equiv) was added. d) Isolated as a ketone upon treatment with CF3COOH 

in aqueous THF. e)f)g) p,8'-Divinylated product was obtained in 83%(e), 

67%(f) and 35%(g) yield. h) Isolated as a ketone. 

Accordingly, the use of (vinyl)Cu(CN)MgBr*BF3, a combination of Lewis acid and 

less nucleophilic heterovinylcuprate, could prevent the double conjugate addi- 

tion to a great extent and afford B-monovinylated product as a desilylated form 

(run 15) '0. 

To probe the synthetic utility of silyl enol ethers 4 obtained, trans- 

formation of 4 into an important class of compounds was performed. Typical 

examples are illustrated in Scheme 1. Hydrolysis with CF3COOH in aqueous THF 

produced 2-(nitromethyl)cycloalkanones quantitatively, a class of compounds not 
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generally available by standard synthetic methods. Treatment of 4 with Bu4NF 

led to a-exo-methylene ketones in excellent yield, which in turn gave 2,3- 

disubstituted cycloalkanones upon 1,4-conjugate addition of a second nucleo- 

phile. n 

Scheme 1 

( &- 
1 equiv 
CF3COOH, 

I;iO* _as. 
n "'J,, rt, 1 Smin 

' Bu 
n=l, quant. (95/5)a 

2, quant. (95/51a 

a 
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