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A New Isoxazole Annelation; Application to the Synthesis of Dehydrofukinone

By MaMmoru OHASHI

(Department of Hydrocarbon Chemistry, Kyoto University, Kyoto, Japan)

Swummary The eremophilonoid sesquiterpene dehydro-
fukincne has been synthesised via isoxazole annelation.

IN connaction with the synthesis of sesquiterpenes related
to eremophilone, the preparation of the cis-1,8a-dimethyl-
decalin system via Robinson annelation has been studied

extensively.? Continuing our isoxazole annelation studies??
we have devised a new annelation for the synthesis of this
system. In general, isoxazole annelation consists of two
steps, alkylation and ring formation. Since the alkylation
step is affected by steric factors,® the formation of a
cis-dimethyl system could be achieved more easily than
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Michael addition. Thus we attempted to devise a new
general synthetic method for eremophilonoids via isoxazole
annelation.

The starting isoxazole (I) was easily prepared by the
alkylation of Hagemann’s ester with 4-chloromethyl-3,5-
dimethylisoxazole’ followed by the removal of the ethoxy-
carbonyl group with potassium hydroxide. Hydrogena-
tion of (I) on Pd-C gave (II) in 669, yield® After the
protection of the methylene group (at C-6) by the isoprop-
oxymethylene method,® methylation of (II) with sodium
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hydride and methyl iodide in benzene-dimethylformamide
followed by the removal of the protecting group gave (III),
Vmax 1705 and 1603 cm.~%, m/e 235(M*) 110, 68, 43,7
(CDClg) 0-98(3H, s) 0-96(3H, d, J 55 Hz.) 2-18(3H, s)
2-31(3H, s) p.p.m.; semicarbazone, m.p. 208—210° in
about 409, yield after chromatography on silica gel. The
solvent shift A; +0-32 p.p.m. [§(CHCl,) — §(benzene)] of
the secondary methyl signals in its n.m.r. spectra suggested
that the methyl group is in the equatorial orientation,® i.e.,
the two methyl groups must be present in a cis-relationship.

Treatment of (III) with triethyloxonium fluoborate
followed by heating under reflux with 1x-sodium hydroxide
in 209, ethanol for 1hr. furnished (IV), m.p. 50—53°,
Vmax 1630 and 1570 cm™?, Apax 252(8900) 337(6830) nm.
(in EtOH), m/e 220(M+), § (CDCl,) 0-97(6H, s) 2-09(3H, s)
5-72(1H, t. J 1 Hz.) 15-80 (1H, s) p.p.m., FeCl, test, positive;
in 389%, yield, whose spectral properties were all in accord
with an unsaturated diketone chromophore.® The annel-
ated product (IV) was converted into its enol ether (V) by
heating under reflux with isopropyl iodide and potassium
carbonate in ethyl methyl ketone for 48hr. and then
successive treatment of (V) with methyl-lithium, dilute
hydrochloric acid, and phosphorous oxychloride in pyridine
gave (+)-dehydrofukinone (VI) whose structure was
confirmed by direct comparison of its spectral properties
with those of the specimen derived from natural fukinone.l
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