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@8- KETOLACTONE SYNTHONS. SHORT EFFICIENT SYNTHESES OF JASMONOIDS.
David J. Goldsmith*and John K. Thottathil
Department of Chemistry, Emory University
Atlanta, Georgia 30322 USA
Summary: The cyclopentanoid g-ketolactone 2, serving as the equivalent of a specific enolate
of a 3-alkyl cyclopentanone, has been converted to several jasmonoid substances.
A key process in synthesis is the alkylation of unsymmetrically substituted cycloalkanones.
For 2-substituted cyclic ketones the enolization and substitution steps necessary for this pro-
cess are often easily achieved in a regiospecific fashion]. In the case of B-alkyl substi-
tuted cycloalkanones 1ittle evidence seems to exist regarding the regiochemical course of
either kinetic or thermodynamic enolate formationz. This uncertainty has stimulated the devel-
opment of a variety of indirect methods employing cyclic enones for the preparation of specific
eno]ates3.
In a previous paper4 we reported the preparation of ketolactone 1, and showed how this
compound through the use of its mono and dianions could be used as the synthetic equivalent
of either enolate of a 3-substituted cyclohexanone. In this report we describe an extension

of this methodology to the alkylation of a cyclopentanoid system5, and illustrate its utility

for the short, highly efficient synthesis of several jasmonoid substances6.
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Ketolactone 2 was prepared by cyclization of methyl carbonate ester 3 (t-BuOK, t—BuOH-EtZO,

25°C, 20 min), and the latter was obtained in straightforward fashion from cyclopentanone 3-car-
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boxylic acid7. Depending on the manner of the work-up of the condensation reaction the yield
of 2 varies from zero to nearly quantitative. For example, quenching of the reaction with con-
centrated HC1 gave 2 in 93% yield after purification on silica gel. In contrast, when the
mixture is first diluted with water only the cleavage product ﬂ? can be obtained.

Alkylation of ketolactone 2 occurs exclusively at carbon, and as expected for the mono-
anion, exclusively at the a-position flanked by the two carbonyl groups. Thus, as shown in
Scheme 1, treatment of 2 with K2CO3 and either n-amyl iodide or 1-bromo-3-pentyne in DMF (25°C,
30 min, N2 atm.) gave alkylation products 5 and 6 in yields of 87% and 90%, respectively.

For the conversion of 5 and 6 to the jasmonoid substances 7, dihydrojasmone, 8, dehydro-
jasmone, and 9, cis-jasmone the lactone ring was cleaved using. sodium pheny]se]enideg. We have
found this process to be applicable to a variety of functionalized polycyclic lactone systems
including those containing several carbonyl groups]O. In the present case, treatment of 5 and
6 with NaSePh (PhSeH, NaH, THF-HMPA, 25°C(2h), reflux(16h)) resulted in both the cleavage of
the lactone at the alkyl oxygen position, and subsequent decarboxylation. Phenylselenenyl
ketones 10 and 11 were thus obtained in yields of 99% and 97%, respectively, after purification
on silica gel. These substances, in turn, were oxidized (JE[_*iEé: 03, CH,C1 -78°C)Qll—4:l§:

272
m-C1PBA, CH2C12, -78°C(1h), -20°C(15 min)) to the corresponding selenoxides, and the latter sub-
stances were subjected to thermal decomposition in refluxing chloroform containing diethylamine.
These conditions suffice not only to cause the usual elimination reaction to occur but to also
effect migration of the initially formed exocyclic double bond to the tetrasubstituted conjugated
endocyclic position]1. Thus 12 and 13 respectively were converted to dihydrojasmone, 7, in 839%
yield (62% conversion) and dehydrojasmone, 8, in 85% yield (62% conversion). Partial hydro-
genation of 8 to cis-jasmone has been reported previous]ylz.

In an alternative and complete synthesis of the fragrant substance itself we have also
carried lactone 6 through to cis-jasmone, 9, by (a) controlled reduction (Pd-BaSO4, quinoline,
EtOAc, Hy (atmospheric press.)) to the cis-olefin 14, and (b) subsequent application of the sele-
nide cleavage, oxidation-elimination-isomerization sequence.

Further applications of these 8-ketolactones to the synthesis of natural products will

be reported in forthcoming publications.
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