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Abstract: Dialkyl(dimethylphenylsilyl)zinclithium adds effectively to 
internal acetylenes as well as terminal acetylenes in the presence of CUCN 
catalyst. 

Extensive studies have been explored with the reactions of cuprate 
complexes such as conjugated addition or substitution. 1 In contrast, few 
examples are known for the synthetic utility of organozincate reagents. 2 

Here we wish to report that silylzinc compounds, PhMe2SiZnR2Li derived from 
PhMe2SiLi and dialkylzinc, add to triple bonds effectively to give vinyl- 
silanes under good control of the regio- and stereoselectivity. 3 

A THF solution of PhMe2SiLi' (0.59 M, 1.7 ml, 1.0 mmol) was added to an 
ethereal solution of tBu2Zn ' (1.0 M, 1.0 ml, 1.0 mmol) at 0 "C under an 
argon atmosphere. After stirring for 20 min, the reaction mixture was 
diluted with THF (2.0 ml). Then a catalytic amount of CuCN (2.0 mg, 0.02 
mmol) and a THF solution of 1-dodecyne (85 mg, 0.5 mmol) were added at 0 "C, 
and the whole was stirred at 0 "C for 30 min and at 25 "C for an additional 
50 min. The resulting mixture was poured into sat. NH4Cl and extracted with 
ethyl acetate. The combined organic layers were dried, and concentrated in 
vacua. Purification of the residual oil by preparative thin layer 
chromatography on silica-gel gave 2-dimethylphenylsilyl-1-dodecene (0.14 g) 
in 92% yield. 

The experimental results are summarized in Tables 1 and 2, and they 
indicate the following: (1) The uncatalyzed reaction of silylzinc compounds 
with acetylenes proceeded very slowly to provide silylated olefins in low 
yield after prolonged reaction times. For instance, the reaction of 
PhMe2SiZnEt2Li with 1-dodecyne gave a mixture of l-dimethylphenylsilyl-l- 
dodecene and the 2-silyl isomer (5:3) in 13% combined yield after stirring 
at 25 "C for 20 h. CUT, CuCN, Pd(PPh3)4, and CoC12(PPh3)2 were effective 

catalysts for this silylzincation reaction, while RhCl(PPh3)5 and 
RuC12(PPh3)3 were not efficient. (2) The regioselectivity of the reaction 
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Table 1. Silylzincation of Terminal Acetylenesa 

RCz-CH 
1) PhMe2SiZnR2Li R 

?, ;c=c 
/H R /H 

2) Ii30+ 
+ 

H I 'SiMe2Ph 
.;c=c 

PhMe2Si II 'H 

Entry Substrate Reagentb Catalyst Yield Ratio of I/II 
R (%) I : II 

9 

10 

11 

12 

13 

14 

nCloH21 

THPOCH2CH2 

PhMe2SiZntBu2Li 

(PhMe2Si)3ZnMgMea 

PhMe2SiZnEt2Li 

PhMe2SiZntBu2Li 

CuCN 

CuCN 

CuCN 

PhCH20CH2CH2 Ph3SiZnEt2Li GUI 

PhMe2SiZnEt2Li CuCN 

PhMe2SiZniPr2Li CuCN 

PhMe2SiZntBu2Li CuCN 

HOCH2 PhMe2SiZnEt2Lie CuCN 

HOCH2CH2 PhMe2SiZnEt2Lie CuCN 

Ph3SiZnEt2Li GUI 

PhMe2SiZnEt2Li Pa(PPh3)4 

PhMe2SiZnEt2Li CuCN 

PhMe2SiZnEt2Li CoC12(PPh3)2 

CuCN 

9oc 100 : 0 

80 75 : 25 

81 58 : 42 

60 30 : 70 

92 1 : 99 

97 100 : 0 

80 67 : 33 

87 1 : 99 

87' 100 : 0 

78 67 : 33 

91 33 : 67 

98 5 : 95 

82 100 : 0 

84 67 : 33 

a) The reactions were performed at 25'C in THF. 
(1.0 mmol), and catalyst (2 mol%) were employed. 

Reagent (2 .O rmnol), acetylene 

and the corresponding dialkylzinc (1:l). 
b) Prepared from PhMe2SiLi 

vinylsilane was obtained. 
c) The corresponding triphenyl- 

(1.0 rmnol). 
a) Prepared from PhMe2SiMgMe (3 .O rmnol) and ZnBr2 

e) Reagent (3.0 mmol) and acetylene (1.0 mmol) were employed. 

heavily depends on the nature of the dialkylzinc employed. The use of bulky 
alkyl group favours the formation of 2-silyl-1-alkenes (II). In the case of 
PhMe2SiZntBu2Li, high regioselectivity (>95%) was achieved for all examined 
substrates. (3) The opposite regio-isomers, 1-silyl-1-alkenes (I) were 
obtained selectively with Ph3SiZnEt2Li or (PhMe2Si)3ZnMgMe.6 (4) ln 
contrast to the previously reported silylmetal reagents such as PhMe2SiMgMe, 
PhMe2SiAlEt2, and (PhMe2Si)2Zn, silylzinc compounds, PhMe2SiZnR2l.i are much 
more reactive and add easily to internal acetylenes as well as terminal 
acetylenes (Table 2). Regioselective silylmetalation was performed for 
propargylic or homopropargylic alcohols. Thus, 2-butyn-l-01 or 3-pentyn-l- 
01 gave (E)-3-dimethylphenylsilyl-2-buten-l-01 or (E)-4-dimethylphenylsilyl- 
3-penten-l-01 exclusively. 
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Table 2. Silylzincation of Internal Acetylenes in the Presence of CuCN 
catalysta 

1) PhMe2SiZnEt2Li R, ,R' R, ,R' 
RCECR' / ,c=c + 

2) H30+ H 'SiMe2Ph . NC=% PhMe2S1 H 
Ia IV 

Entry Substrate Reagent Yield Ratio of III/IV 
R R' (%) III : IV 

1 nC5H11 "C5Hll PhMe2SiZnEt2Li 90 - 

2 CH3 CH20H PhMe2SiZnEt2Lr .b 85c 0: 100 

3 CH3 CH2CH20H (PhMe2Si)3ZnLib'd 89 0 : 100 

4 nC6H13 SiMe3 (PhMe2Si)3ZnLi 42 0 : 100 

5 nC3H7 CH2CH20THP (PhMe2Si)3ZnLi 96e 50 : 50 

6 CH3 CH2CH20CH2Ph PhMe2SiZnEt2Li 78 20 : 80 

7 CH3 CH2CH20SiMe2 tB~ PhMe2SiZnEt2Li 62 17: 83 

a) Reagent (2.0 nunol), acetylene (I.0 mmol), and CuCN (2 mol%) were employed. 
b) Three mm01 of reagent was used per 1.0 ram01 of substrate. c) See ref. 8. 
d) See ref. 9. e) See ref. 10. 

The cis mode of addition was confirmed by the comparison of the tetra- 
hydropyranyl ether of (Z)-3-penten-l-01 derived from the silylzincation 
product of 3-pentyn-l-01 (entry 3 in Table 2) with an authentic sample.ll 

CH~xC=CJH2C+OH a, b 

PhR2Si' 'H 
CH3\C=C/CH2CH20THP c 
H' 'ti 

- CH3CXCH2CR20THP 

a: dihydropyran, TsOH/CH2Cl 
c: H2/Pd-C, 5% BaSOh, !. 

b: "Bu4NF/HMPA12 
quino ine 

The intermediary vinylzinc compound could be easily trapped by some 
electrophiles. For instance, treatment of the intermediate derived from 
CuCN catalyzed silylzincation (PhMe2SiZntBu2Li) of l-dodecyne with methyl 
iodide or benzaldehyde gave the corresponding silylalkene in 92% or 70% 
yield, respectively. The application of this new method is exemplified by 
the synthesis of the trisubstituted olefin13 depicted below.14 

C10H21~C=C~H 
PhMe2Si' .Z$Bu2 

El> C10H21~C=C'H 
PhMe2Si' .E 

CH3C-CCH20H _aJb >cH~;c=cNcH20Ac 
‘CH2CH=CH2 

E1=MeI or PhCHO E=tYe or PhCH(OH) 
a: 1) (PhYe2Si13ZnLi 

2) CH2=CHCH2fir/Pd(0) 
b: 1) Ac20, PY 2) "Bu/+NF/DMSO 
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