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SYNTHESIS OF NEW γ- AND δ-LACTONES
BY ACID CYCLIZATION OF
2,4-DIETHYLENIC-DIACIDS

Alain Valla,1,∗ Zo Andriamialisoa,2 Frédéric Zentz,
Virginie Prat, Alain Laurent, and Michel Giraud

1UMR 175, 6, rue de l’Université 29000 Quimper France.
Fax: 02 98 90 80 48.

2IUT, 2, rue de l’Université 29334 Quimper Cedex France.
Fax: 02 98 90 85 44.

ABSTRACT

We have developed an easy synthesis for new γ - and δ-
lactones. Acid-catalyzed cyclization of 2,4-diethylenic-diacids
yields new γ or δ-lactones, depending on the substitution pattern
of the unsaturated side chain.

We recently reported the synthesis of a novel class of synthons, β-methylene-
aldehydes, and their use in the synthesis of 13 Z retinoic acids (1).

Because of the interplay between the stereochemistry of retinoids and their
biological activity, any method of synthesizing these compounds requires a stereo-
chemical control of the configurations of double bonds. We have studied the re-
activity of the E, E-ethylenic linkage by reinvestigating the behavior of a dienic
model in strong acid in order to extend the results previously reported (2,3).

∗To whom correspondence should be addressed.
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Scheme 1. a: X = H; b: X = CH3O; c: X = Cl.

Scheme 2.
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Scheme 3.

The acid-catalyzed cyclization of 2-carboxy-5-aryl-2,4-pentadienoic acids
1 leads to the formation of γ -lactones 2 or δ-lactones 3 (4) (Scheme 1), depending
on the substitution pattern of the diethylenic side chain.

These reactions involve the initial formation of a pentadienyl cation. The
most stable form of this cation is probably the ‘W’ or ‘all-trans’ form, leading to
the δ-lactones 3 (R1 = CH3, R2 = H). There is a conformational change to a ‘U’
form when R1 = H and R2 = CH3. Cyclization of the latter to a cyclopentenyl
cation by electrocyclic reaction followed by internal lactonization gave the bicyclic
γ -lactones 2 (5–7) (Scheme 2).

The derivative 3 was shown unambiguously to have a δ-lactone structure
rather than a γ -lactone by base catalyzed decarboxylation to give the 2Z4E
monoacids 4 according to the following mechanism (8) (Scheme 3).
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