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STEREOSELECTIVE PREPARATION OF l-CHLORO-(E,E)-1,3-DIENES. 

APPLICATION TO THE SYNTHESIS OF METHYL ELEOSTEARATE. 

Victorin RATOVELOMANANA and Gerard LINSTRUMELLE 

E.R. 12 du CNRS, Laboratoire de Chimie, 

Ecole Normale Superieure, 24, rue Lhomond, 75231 PARIS Cedex 05 

SUMMARY : The nickel (or paZladiwni catalyzed reaction of alkenylalanes with (Ei-di- 

chloroethylene affords I-chloro-iE,El-1,3-dienes under mild conditions. The syntheses 

of methyl a-eleostearate which is reported to be a feeding deterrent for the boll 

weevil on cotton, and one of its isomers,methyZ punicate, are described. 

Alkenyl halides are valuable precursors for the stereoselective synthesis 

of olefins and various methods for their preparation have been described 1) . 

We would like to report a simple synthesis of (E,E)-chlorodienes by reaction 

of (E)-alkenylalanes with (E)-dichloroethylene. Thus, when treated with the alkenyl- 

alane 2a (readily obtainable via hydroalumination of l-octyne 2,3 ) and 0.01 equivalent 

of nickel tetrakis (triphenylphosphine) 4) - or 0.05 equiv. of palladium tetrakis 

5,6 
(triphenylphosphine) - in hexane-benzene at 20° for 6 h, (E)-1,2-dichloroethylene 

2 (5 equiv.) gave 1-chloro-(E,E)-deca-1,3-diene 4a 7,S) 0,99 % isomeric purity) in 

9) 80 % yield . 

The chlorodienes 2 are efficient precursors of various unsaturated units 10) . 

Thus, when treated with terminal acetylenes (1 equiv.) in the presence of palladium 

(tetrakis triphenylphosphine)(O.O5 equiv.) and copper iodide (0.15 equiv.) in benzene 

containing n-butylamine (10 equiv.) at 20' for 10 h 11) , they lead to dienynes 5 

in 80-90 % yield. 
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R’-5 - RI-c, 
1 

a) R’ = n-C6H,3 

b) = n-C4Hg 

cl = n-C2H5 

6 
- R’ = n-C4Hg 

R~ = (cH,),cooCH~ 

These methods offer a convenient access to natural products of the triene 

type of predictable stereochemistry. 

Methyl a-eleostearate 5 which is a feeding deterrent for the boll weevil 

on cotton 
12) 

was thus prepared by a three-step synthesis in a 48 % overall yield : 

Treatment of the chlorodiene +b with methyl 9-decynoate under palladium-copper cata- 

lysis 
11) at room temperature for 10 h gave the ester _5 (R1=nC4Hg,R2=(CH2)7C02CH3) 

in 79 % yield 
13,14) . Reduction of the triple bond with diisoamylborane afforded 

(75 9) methyl (Z,E,E) octadeca-9,11,13 trienoate 5 (RI= nC4H9, R2= (CH2)7C02CH3). 

Saponification gave e-eleostearic acid mp 47' 
15,16) . The stereochemistry of 

the double bonds has been ascertained by 400 MHz 
1 
H NMR analysis 

13,17) 
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+ 
Cl 

-Cl 

e 
-cl + * -,/_,/_COOCH3 

9 

The (Z,E,Z) isomer, methyl punicate 9 15) - 9 was prepared in a similar way : reaction 

of 1-hexyne with (E)-1,2-dichloroethylene gave the chloroenyne 1 in 98 % yield lc) . 

Coupling with methyl 9-decynoate (1 equiv.) under palladium-copper catalysis 11) gave 

the ester 8 13'18) in 80 % yield. Reduction of the two triple bonds with diisoamyl- 

borane led to (Z,E,Z) octadeca-9,11,13 trienoate 9 19) . The overall yield of the three- 

step synthesis was 60 %. 
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6.50 ppm. 
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