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The coupling and conjugate addition reactions of organocopper and lithium diorgano- 

cuprates have become increasingly important developments in modem synthetic tech- 

nology. In many cases the nature of the copper -carbon bond exerts a profound influence 

on the reactivity of these organometallic substances. This point has been well docu- 

mented in the chemistry of alkyl, alkenyl, alkynyl and allylic copper and cuprate species. 
1 

Notably absent from these investigations, however, has been the preparation and charac- 

terization of propargylic copper compounds such as 1 or 2. 
2 

R - CIC - CH2Cu (R - CEC - CH2) 2CuLi 

1 z 

We envisioned that any propensity on the part of 1 for 1 ,baddition to A 2,4 dienoic 

esters in the manner described by Corey and Chen 
3 

might furnish a new stereoselec- 

tive route to 1,s acetylenic or allenic olefins. The successful lithiation of l-trimethyl- 

silylpropyne 3 
4 

prompted us to investigate copper derivatives of this reagent and 

herein are disclosed those results. 

Addition of lithio - 1 - trimethylsilylpropyne Q, prepared in ether using n-butyllithium 

and tetramethylethylenediamine, to an ether slurry of purified cuprous iodide (1.1 equiv) 

at -78’ under nitrogen followed by gradual warming produces a dark brown heterogeneous 

solution of 5 formed between -20’ and -10’. 

Me3Si - Cs-CH3 -0 Me3Si-C%-CH2Li __o Me3Si-CzC-CH2Cu 
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Addition of aqueous ammonium chloride at this point enables an excellent recovery of 3 

contaminated with less than 5% of trimethylsilylallene, providing some support for the 

assignment of structure 2 to this intermediate. ’ When 3 is retooled to -78’, treated with 

.85 equivalents of ethyl trans-2,4-pentadienoate 1 
6 

and held at -20’ for 12 hours, a 4:l 

ratio of allenic and acetylenic products is formed in 42% yield. ’ That these products& 

and lla are derived from 1,6 addition of 2 to the dienoate is fully supported by nmr, ir, and 

massspectral data.3’8’s The assignment of trans geometry about the disubstituted olefin 

in these adducts is indicated both by the characteristic strong infrared absorption at 976 

-1 cm and by an H-H coupling constant of 16 Hz, as revealed in contact shift nmr studies 

using Eu (fod)3 . Table I summarizes the results obtained with 1 as well as with two other 

dienoates. 

Yields may be substantially increased when 3.5 equivalents of organocopper reagent 

are employed. Most importantly, the allene:acetylene ratio is strikingly sensitive towards 

the s&c environment around the 6-carbon of the dienoate, but rather independent of alkyl 

substitution within the conjugated system, To test this hypothesis, l-x-butyldimethyl- 

silylpropyne has been synthesized by the reaction of s-butyldimethylchlotosilane with 

propynylmagnesiumbromide in dimethoxyethane ( 59% yield) .l” Preparation of the comes- 

ponding copper derivative 5 proceeds as with 2. The 1,G’addition reactions of S with 1, g, 

and 2 are also shown in Table I and although analogous to those of 5, exhibit more regio- 

specificity in the position of attack within the nucleophile. 

Since the trimethylsilyl moiety may be removed from allenic and acetylenic silanes 

using base ” or by exposure to AgN03 then NaCN 12, the 1, C-addition reactions described 

here constitute a simple route to 1,5 enynes and 1,4,5 trienes. 13,14 
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