Tetrahedron Letters Vol. 21, pp 67 - 70 0040-4039/80/0101-0067802.00/0
©Pergamon Press Ltd. 1980. Printed in Great Britain

PYRIDINES AS PRECURSORS OF CONJUGATED DIENE PHEROMONES (II) 1

STEREOSELECTIVE SYNTHESIS OF (7E,9Z)-DODECADIEN-1-YL. ACETATE,
SEX PHEROMONE OF LOBESIA BOTRANA 2

Gilles Dressaire and Yves Langlois

Institut de Chimie des Substances Naturelles,CNRS,91190 Gif/Yvette, France

Abstract: 2-Alkyl pyridines are convenient precursors of (E,Z) diene
ammonium salts which can be substituted by activated Grignard
reagents or a lithium diorgamo cuprate reagent. The synthesis of
(7E,97Z) dodecadien-1-yl acetate, sex pheromone of Lobesia botrana,
is an illustration of this methedology.  ~~~= 77777°7

Our approach to the synthesis of conjugated dienes allowed us to
prepare Z,E diene pheromones using pyridines as starting materials .
However, nucleophilic substitution of a (Z,E) diene ammonium salt by an
activated Grignard reagent resulted in a partial isomerization of the diemic

system (Scheme I).
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In order to extend this method by testing the stereoselectivity of
the same reaction on an (E,Z) diene ammonium salt and to compare the reacti-
vity of an activated Grignard reagent versus a lithium diorgano cuprate, we
decided to undertake a synthesis of (7E,9Z) dodecadien-1-yl acetate 1 3

which is the sex pheromone of Lobesia botrana, a major pest of vineyards.

Thus, 2-picoline 2 transformed into the corresponding lithio
salt 4 was alkylated by 2-(5'-~chloropentyloxy) tetrahydropyran 3 5. The
resulting derivative é was transformed into the corresponding N-methyl
pyridinium salt and was reduced by godium borohydride. Quatermnization of
the 1,2,3,6-tetrahydropyridine 5 7 followed by an Hofmann elimination
reaction afforded the 11-dimethyl-amino (7E,9Z)-undecadien-1-ol é 8 as the

sole isomer (overall yield from 4 : 57%).

After protection of the alcoholic group, the corresponding

ammonium salt 7 was treated either with methyl magnesium chloride in the
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presence of lithium tetrachloro cuprate9 or with lithium dimethyl cuprate

to give, after hydrolysis, acetylation and purification by HPLC 10, pure

1 11 (Scheme II).
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SCHEME I

In a typical experiment, a solution of MeZCuLi in THF (0.2 M ;
10 ml) is added slowly under Argon to a stirred suspension of ammonium
salt 7 (2..10_3 mole) in THF (15 ml) at - 30°C. Stirring is continued for
4 h at - 15°C. The mixture is then hydrolysed with satured aqueous ammonium
chloride and extracted with ether, the organic phases are then washed with

satured aqueous sodium chloride dried with sodium sulfate, fitered off and
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The use of lithium diorgano cuprate in this type of nucleophilic
substitution improved both the yield and the stereoselectivity of the re-
action. This synthesis constitues a practically stereoselective route which
can be used to prepare 1 and other dienic E,Z compounds related to

bombykol 2b on a large scale.
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