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AN EFFICIENT SYNTHESIS OF ALKENYL AND ALKYNYL SILYL ETHERS 

Gilbert Stork’ and Paul F. Keitz 

Department of Chemistry, Columbia University, New York, New York 10027 

Summary: A general synthesis of nlkynyl and alkenyl silylethers is described. This 

involves reaction of alkynyl or alkenyl organometallic reagents, usually the lithio derivatives, 

with chlorodimethylaminodimethylsilane, followed by reaction of the producr with an alcohol. 

Our interest in the chemistry of alkynyl and alkenyl silyl ethers made us realize the 

inadequacy of the available routes to alkenyl and alkynyl chlorosilanesl the obvious 

intermediates (cf 1 + 2) to the desired ethers. The problem arises from the lack of specificity in 

RC 4 BC iCI 
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the reaction of dimethyl dichlorosilane with alkenyl or alkynyl organometallic reagents:2 we 

+ HOR’ y RC 4 SC iOR’ 
2 1 

found, for example, that slow addition of a THF solution of octynyl lithium to 1 equiv of 

didhlorodimethylsilane (THF, -78 “C, 30 min; room temperature, 1 h), followed by ether 

formation with menthol produced a mixture of 3, 4 and 5 (capillary GC analysis and comparison 

with authentic samples) which corresponded to an initial mixture of 6,7 and 8 in the ratio of 1 .O: 

2.1: 2.5. A more selective method was clearly required. 
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We now report a generally useful solution to this problem. This starts with the reaction of 

an alkynyl lithium with dimethylaminodimethylchlorosilane (9),3 as shown in the Scheme: 

RC =CLi + 

RC-- -CSiCl e RC= -CSiOR’ 

1 I 3 I 

Scheme 

The same procedure can be used starting with a lithium alkenyl.415 The silylamines 10 

thus obtained can themselves normally be used to make the required silyl ethers:8 reaction of 1 
equiv of 10, R=CgHt3, with 1 equiv of menthol gave the alkynyl silyl ether 3 in 97% yield. 

Alkenyl and ally1 silyl ethers were easily made in the same manner. The table next page shows 

the overall yields of silyl ethers obtained from the relatively base-sensitive 2-bromocyclohexanol 

by this method. 

In certain cases, the dimethylamine liberated in the ether formation step 10-3 may result 

in an unwanted reaction, such as conjugate addition. The use of a chlorosilane would 

be more satisfactory in such a situation, and it is, therefore, very useful that elusive 

chlorosilanes such as 1 can be made easily from the aminosilanes 10 by treatment 

with anhydrous hydrogen chloride.4b 

General Procedure for Preparing Silylacetylenic Ethers: A solution of the 

terminal acetylene in dry THF (-1.8M) is cooled to -78 “C. One equiv of n BuLi in 

hexane is then added, followed, after ten minutes, by one equiv of freshly distilled 

N,N-dimethylaminodimethylchlorosilane. After ten minutes, the reaction is warmed to 

room temperature, 1.05 equiv of the desired alcohol is added and the reaction mixture 

is stirred overnight (3-4 h is often sufficient). The solvent is removed under reduced 

pressure and the crude mixture is filtered through a short pad of Florisil, usually in an 

ether/hexane mixture. Removal of the solvent under reduced pressure gives the 

silylacetylenic ether which is normally pure enough for further reactions. 
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a. Except for the acetylenes, the yields have not been maximized. 
b. Metallated with n-BuLi in THF at - 78°C. 
c. 4:i mixture of 2 and E isomers. 
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