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Summary :

The reaction of a hydroxylated base with 3-chloro-2-methyl-6-methylene
1,7-octadiene in the presence of a palladium complex and a quaternary ammonium salt
gives a novel tetraene : 2-methyl-6-methylene-1,3E,7-octatriene, which is a new C 10
terpene synthon. A novel access to pseudo-ionone is also described.

Polyisoprene chains are found in many natural products, such as Vitamins E,
A and carotenoids [1]. Acyclic C,. components have proved to be very valuable building
blocks for the construction of p81y1soprene chains. For example 3,7-dimethyl-1,3E,5E,7-
octatetraene [2] and 3,7-dimethyl-2,6 octadienyl-1-phenyl sulfone [3] in the sulfone
series, or (3,7—dimethyl-2,6—octadienyl) triphenyl phosphonium bromide [4] and methyl-
4,8-dimethyl-3,7-nonadieneocate [5].

In this paper we describe the synthesis and the use of a novel C,. terpene
synthon : 2-methyl-6-methylene-1,3E,7-octatriene 1 [6]. The tetraene 1 is prepared
by dehydrochlorination of 3-chloro-2-methyl-6-methylene-1,7-octadiene 2 [7].

The use of classical elimination reagents was unsuccessful. However,
the use of complexes of palladium {8] or molybdenum [9] in the presence of a base
resulted in the required reaction. This dehydrochorination was readily accomplished
by the action of a hydroxylated baseon 2 in the presence of a palladium complex

([ uC3 5PdCl]2, Pd(TPP)4 or Pd(dba)z) and a quaternary ammonium salt ( EtBNHCl,n—BquCI)

in a solvent such as THF at 20°C. Isomerisation to cosmene 3 was not observed under
these operating conditions.[13]

The interesting compound 1 can be selectively condensed with methyl
acetylacetate, catalyzed by the water-soluble rhodium/ tris-(sodium-3-sulfophenyl)
phosphine (TPPTS) [10]. A mixture of compounds 4 and 5 (ratio 45/55) was isolated in
90 % yield. Since the catalyst is water-soluble, it is easily separated from the
organic layer and can be recycled without any loss of activity. Saponification of
4 and 5 gives compounds 6 and 7 in quantitative yield [11] [12].

The action of methylacetylacetate on 1 is highly regioselective : exclusive
attack at position 8 is observed. This regioselectivity was confirmed by 13C N.M.R.
analysis of the products of hydrogenation of 6 and 7 (H -Pd/ C -MeOH). Ketone 8

was the sole product [12].

Isomerisation of the mixture of 6 and 7 with catalytic quantities of
rhodium complexes [ RhC1 (TPP)3 RhH (CO) (TPP)3 ] gives a mixture of 6, 9 and 10 in
wich the major product is pseado ionone 10[1217].
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11 CHBCOCHZCOZMe-[RhCl(COD)]Z—TPPTS-HZO-MeOH-1OO°C- RT=90 % - 4/5 = 45/55

III  NaOH - HZO - 50°C - 2h -RT~NE8 %
Iv. H, - Pd/C - MeOH

2
\Y RhH(CO)(TPF’)3 4% W/W- 1DCH3 - 24 h - 110°C [6-9-10: 11,6 % - 20,5 % - 57,3 %]

SCHEME 1
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Preparation of tetraene 1 :

In a 250 ml round-bottomed flask was placed 11.98 g (200.5 mmol) of finely
ground sodium hydroxide, 3.95 g (15.1 mmol) of triphenylphosphine, 2.76 g (9.9 mmol)
of tetrabutylammonium chloride and 1.09 g (3 mmol) of [3uC3HsPdCl], . Air was replaced
by argon, 100ml THF and 53.26 g (312 mmol) of 3-chloro-2-methyl-6-methylene-1,7-octadiene
were added and the reaction mixture stirred at 20°C for 20 h. 100 ml of water was
added and the mixture was extracted three times with pentane. The organic layers
were dried over magnesium sulphate. After filtration and evaporation of the solvent,
51.94 g of a yellow oil was obtained.

A g.c. analysis with internal standard showed :

- conversion of 2 : 94.6 %
- yieldof 1/2 : 81.4%
Distillation of the latter under reduced pressure gave 27.2 g of a clear

oil containing 93.3 % of 2-methyl-é-methylene-1,3,7-octatriene. b.p. = 54°C/ 9 mmHg
(60 % yield).
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