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Summary 

Several organosilylcuprates have been prepared and their reactions with acetylenes 
examined. It has been shown that LiCu[Si(SiMe,),], adds to acetylenes in only one 
manner, i.e., with cis addition and the Si(SiMe,), group in the least hindered cite as 
shown in the equation below. Similarly the sterically hindered LiCu(SiMePh,), 

LiCu[ Si(SiMe,),] z. LiI + RCkCH -+ H+,H20 + rruns-RHC=CHSi(SiMe,), 

adds only in this fashion. If the less sterically hindered lithium compound, 
LiSiMe,Ph, is used to prepare the copper reagent, then, when the Li/Cu ratio is 
reduced to l/l a mixture of products, A and B (SIR, = SiMe,Ph; R’ = II-Bu) is 
obtained in a ratio of 2/l, but only one product, A (SIR, = SiMe,Ph; R’ = n-Bu, 
t-Bu, Ph), is obtained when the ratio of Li/Cu is 2/l. Only A is obtained when 
either diphenylmethylsilyllithium or tris(trimethylsilyl)silyllithium (SIR, = SiMePh,, 
Si(SiMe, ),; R’ = n-Bu, t-Bu, Ph) is used regardless of the Li to Cu ratio. 
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Introduction 

Organocopper reagents have been extensively used in organic syntheses because 
of their usefulness in formation of specific products [l]. Silylcopper reagents on the 
other hand have been little used with only a few reports principally by Fleming [2,3], 
who initially reported this reagent and its usefulness in the preparation of 2,2-disub- 
stituted vinylsilanes. They found that lithium bis(dimethylphenylsilyl)cuprate 
{(Me,PhSi),CuLi . LiCN} can react with various substituted acetylenes to give 
products of syn addition of the dimethylphenylsilyl group and the copper. The 
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Results and discussion 
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1 -hexyne. However for the more crowded compounds. diphen~lmeth~lsil~llithtun~ 

and tris(tritneth~lsil~l)sil~llithium. only a single two, tsomcr A. (SiK - SiMel’h ,. 
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Si(SiMe,),; R’ = n-Bu, t-Bu, Ph) was observed even upon changing the molar ratio 

in preparing the silylcopper reagent. 

Steric hindrance around the silicon atom for the latter two compounds which 
prevents the silylcuprate reagents from adding to the more crowded carbon is likely 
to explain why only one tram isomer was isolated even when the reactions were 
performed under different conditions. 

Experimental 

The preparations of all of the silyllithium and copper reagents were carried out 
using standard Schlenk techniques under an argon atmosphere. All reagents and 
solvents were purified and dried by appropriate means just prior to use. The ‘H and 
13C NMR spectra were obtained on a G.E. QE-300 NMR spectrometer operating at 

300.15 and 75.48 MHz, respectively. The 29Si spectra were obtained on a GN-300 
with a center band frequency of 59.62 MHz. All chemical shifts are referenced to 
TMS. The infrared spectra were obtained on a Nicolet 20-DXFTIR. Mass spectra 
were obtained either on a Krados MS X0 or on an AEI 902. 

Preparation of silyllithium reagents 

(a) Diphenylmethylsilyllithium. Finely cut lithium (5.0 g, 0.72 mol) was placed in 
a 1 1 three-necked flask containing 300 ml of dry THF which was equipped with 
mechanical stirrer, reflux condenser, and dropping funnel (the latter two fitted with 
gas inlets for argon). Diphenylmethylsilyl chloride (4X g, 0.21 mol) dissolved in 250 
ml of THF was added dropwise to the stirred suspension of lithium. The reaction 
mixture was stirred overnight and filtered through a glass wool plug under argon 
into another flask. This solution was used directly for the subsequent silylcupration 
reaction without isolation of the product. 

(b) Dirnethylphenylsilyllithium. Dimethylphenylsilyl chloride (3.4 g, 20 mmol) 
was stirred with lithium (42 mg, 60 mmol) in THF under argon for 24 h. After the 
reaction was complete, the red solution was decanted via a U-tube to another flask. 
The red solution is stable for several weeks when kept under argon in a freezer at 
-25°C. This solution was used directly for the subsequent silylcupration reaction 
without isolation of the product. 

(c) Tris(trimethyMyl)silyllithium. (Me,Si),SiLi . 3THF was prepared as described 
by Gutekunst and Brook [5] from (Me,Si),Si prepared by the procedure of Gilman 
and Smith [6]. A solution of MeLi. LiBr complex in ether (102 ml of 1.8 111 soln.) 
was added dropwise over a period of 3 h to a stirred solution of 59.1 g (0.18 mol) of 
(Me,Si),Si in 800 ml of THF at room temperature. The solvent was removed 
immediately and the crude product purified by extraction with 1.5 1 of pentane and 
recrystallization in a refrigerator. Yield 80 g (92%). NMR (C,D,): ‘H, 0.7; 13C{ ‘H}, 
7.0; 29Si{ ‘H}, - 4.86 (Si-/3), - 187.72(Si-a). 

Preparation of the silylcuprate reagents 

In general, silylcuprate reagents were obtained by direct reaction of 2 equiv. of 
silyllithium derivative in THF with a suspension of 1 equiv. of cuprous iodide in 
THF at - 25 to 0” C under a dry argon flow and the reaction mixtures were stirred 
for 30 min. They were used immediately. 

Cuprous iodide was purified by dissolving 13.15 g (0.069 mol) of cuprous iodide 
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