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Regioselective coupling between lithium acetylides and allylic halides is

realized by using 1ithium iodide as an additive.

The stereoselective synthesis of 1,4-diene units of natural products, such as insect sex
pheromones1 and arachidonic acid derivatives,2 is a problem of pressing concern in organic
synthesis.  Among the many procedures, one of the most popular and easily accessible methods is
to use the stereoselective reduction of 1,4-enynes which are produced from the coupling reaction

betreen metal acetylides and allylic halides (eq ]).3

R~ oCH,CH=CHR'
Lindler Caf, H-CCsy2
RCZCM  +  R'CH=CHCH,X ——3 RCZCCH,CH=CHR' 1)
Rer o H
. L5 -
M= Li, Na, MgX... Na/NH, HeC C‘CHZCH=CHR'

In connection with a synthetic project, we required an efficient methodology for regioselective
coupling between lithium acetylides and crotyl chloride under mild conditions. Unfortunately,
despite the availability of this array of approaches, the known procedures are frequently

unsatisfactory either as a result of low yield or the lack of regio- and stereose]ectivity.4

We now wish to report that the coupling in the presence of LiI provides a solution to this

problem (eq 2). The results are summarized in the Table I.
VWi« Ala B \NAs A+ ANl
Lil
a-product y-product
The representative procedure is as follows. In a 100 ml flask, equipped with a magnetic

stirrer and maintained under NZ’ were placed dry THF (10 ml1) and 1-heptyne (10 mmol, 1.30 ml).
BuLi in hexane (10 mmol) was added at 0°C and the resulting mixture was stirred for 30 min. In

another flask, equipped with a magnetic stirrer and maintained under Ny, BuLi in hexane (20 mmol)
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Table 1. Regioselective Coupling between Lithium Heptylide and Crotyl Chloride?

LiI (equiv) Crotyl Chloride (equiv) Reaction Conditions Yield, i a-Product/y-Product®

0 2 THF, room temperature 0 -

0.5 2 THF, room temperature 21 95/5
1 2 THF, room temperature 40 95/5
2 2 THF, reflux 84 (75) 95/5
3 2 THF, reflux 60 95/5

& A11 reactions were performed on a 10 mmol scale. Lil was in situ prepared, since a commercially
available material inherently contained water of crystallization. b By Glpc (isolated yield). The

crotyl unit in 2-undecen-5-yne retained the trans geometry. ¢ By Glpc.

was placed. To this solution, Mel (20 mmol, 1.25 ml) was slowly added at 0°C and Lil soon precipi-
tated. Hexane was removed under vacuum and then dry THF (20 m1) was added. The THF solution of
Lil was added to the solution of Tithjum heptylide at 0°C and then crotyl chloride (20 mmol, 1.97ml)
was added. The resulting mixture was refluxed for 1 hr. The usual work-up gave (E)-2-undecen-5-
yne in 75 % yield.

This procedure was also applicable to other allylic halides, such as crotyl bromide, prenyl
chloride, and prenyl bromide, and to other 1lithium acetylides, such as octylide and hexylide. We
are now extending this method to the synthesis of some insect sex pheromones.
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