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Direct Displacement and Coupling of Prop -2 -ynylic Acetates with Organocuprates 
By RAYMOND S. BRINKMEYER*~ and TIMOTHY L. MACDONALD*$ 
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$ Department of Chemistry, Vanderbilt University, Nashville, Tennessee 37209) 

Summury The direct displacement of the acetate in 1-tri- methylcuprate-mediated coupling of 3-acetoxy- l-tri- 
methylsilyl-3-acetoxyoct- 1-yne (6) by the alkyl sub- methylsilylpent-4-en-1-yne (8b) are reported. 
stituent of dialkylorganocuprates, and the lithium di- 
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THERE has been considerable interest in the reactions of 
organo-copper species (R2CuLi, RCu) with prop-2-ynylic 
acetates, halides, tosylates, and ethers,l the major products 
of which are substituted allenes resulting from leaving 
group displacement via 1,3-substitution [Scheme 1, (1)+(2)]. 

R Y 

R 
( 3 )  (1  1 ( 2 )  

SCHEME 1 

We were interested in investigating the possible direct 
(&%type) displacement of prop-2-ynylic leaving groups 
with an alkyl or aryl unit [Scheme 1, (1)+(3)]. This 
extension of our previous work2 with prop-2-ynylic alcohols 
would thus enhance the synthetic utility of such systems by 
providing an easy entry into substituted a-branched 
acetylenic systems.3 

The position of nucleophilic attack in prop-2-ynylic 
substrates depends on a variety of fact0rs.l" However, the 
regioselectivity in the reactions of ally1 systems with 
lithium dialkylcuprates has been shown to be influenced 
strongly by steric  factor^.^ Consequently, our approach to 
direct prop-2-ynylic displacement employed blocking the 
terminal position of the acetylene (4) (Scheme 2) with a 

OH 
2BuLi. I 

HCSC-CH-CSH11 h3sicI Me+C=C-CH-C&1 

(4) (5) 

J.. 
OAC 

I RZCuLi I 
Me3SiC=C-CH-C5H11- Me S i rC-CH -qH,, 

(7) (6) 
SCHEME 2 

bulky group which was both compatible with organo- 
cuprates and labile to subsequent deblocking; we used the 
Me,Si group. Thus oct-l-yn-3-01 was treated with 2.0 
equiv. of n-butyl-lithium (Et20; 0 "C) followed by 2.0 equiv. 
of trimethylsilyl chloride. Acidic workup (10% aq. HCl) 
gave the trimethylsilyl alcohol (5)s in 92% yield after 
Kugelrohr distillation. Subsequent acetylation (Ac20, 

TABLE. Displacement of acetate by an alkyl group, (6) +- (7) 
(Scheme 2). 

Isolated 
R Cu source, "C yield, % 
Me CUI 0 79 
Bun CuBr.Me,S - 30 86 

Ph CuBr.Me,S - 30 65 
CH=CH, CuBr-Me,S - 30 78 

pyridine) provided the acetate (6)s in 91% yield after 
chromatography (basic alumina, activity grade 111). The 
acetate (6) was then treated with organocuprates (Table) to 
provide the desired acetylenes (7) (R=Me, Bun, CH=CH2, or 
Ph)$ in good yields. The principal side product was the 
starting alcohol (4), 5-10% yield, resulting from acetate 
removal by cuprate. No allene products were detected by 
g.1.c. or n.m.r. spectroscopy. 

The trimethylsilyl unit has a profound influence upon the 
course of reaction between these prop-2-ynylic substrates 
and lithium dialkylcuprates. The extent of perturbation 
caused by the trimethylsilyl group is illustrated by the 
striking difference in reactivity patterns for the analogous 
enyne acetates (8a) and (8b) (Scheme 3). Thus, Siddall 

'Me Me3Si - A 

(11) 

b; R = Me3Si 

SCHEME 3 

et al.5 have shown that the reaction of lithium dimethyl- 
cuprate and the enyne acetate (8a) produced the allene (9) 
(39%) and the enyne (10) (3%). However the trimethyl- 
silyl enyne acetate (8b) generated principally d imeric enyne 
materials (>go% by g.1.c.) with the major product being 
(1l)Y (62% of starting material) under the reported con- 
ditions.5 This coupling reaction implies the existence of a 
highly reactive allylic copper(r1r) intermediate4 analogous to 
the previously known prop-2-ynylic organometallic copper- 
(111) species,6 and we are currently examining this coupling 
process. 
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