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Fraxinellone(l) is a B-substituted furanoid lactonel, isolated from several trees belonging

2'3. Its biogenetic relationship with limonoid has been assumed

3,4

to the Rutaceae and the Meliaceae
on the basis of the camon absolute configuration and has received further support fram the
recent isolation of a closely related degraded limonoid, calodendrolide (_2_)5. We report here a

total synthesis of fraxinellone.

1 2

Our tactics of the synthesis was the preparation of the aldehyde ester 3 which would afford
fraxinellone(l) with its diastereamer upon the reaction with 3-furyllithium. Methyl vinyl ketone
was condensed with ethoxyethynyl magnesium braride to give ethyl 3-methylpenta-2,4-diencate(4)
as a mixture of trans(4a) and cis(4b) forms (5:4) in 65% yield. The Diels-Alder reaction between
the diene 4 and acrelein produced cis-6-carbethoxy-5-formyl-l-methylcyclohexene-1(5a) with
sall amount of trans adduct 5b and an unidentified product which is probably the 6-carbethoxy-
4-formyl isomer. In addition cis—diene 4b was recovered unchanged and could be used for the
reaction after irradiation at the presence of iodine which gave rise to the equilibrium mixture
of a trans/cis ratio = 4:1. The treatment of the reaction mixture above with basic alumina
afforded a product in which the trans aldehyde ester 5b predaminated. The methylation of
5 using methyl iodide and conventional basic catalysts led to unsatisfactory results partly
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because of ready lactol formation. To overcome this difficulty the application of Wenkert
procedtxzve6 was examined using 3-carbetka:y—4—-fomylcycld1exene—l (_{:_)7 as a model compound. 6§ was
firstly converted to the enol ether 7, v 1730, 1685, 1650 anl, via the diethylacetal by the
treatment with triethylorthoformate and anhydrous p-toluenesulfonic acid, and following pyrolysis.
Selective carbene addition to 7 by means of Simmons-Smith reagent led to the formation of the
cyclopropane derivative 8 in 88% yield as a mixture of stereociscmers, which were cleaved by
refluxing with conc. HCl-EtCH(4:5). The product consisting of the normal ester 9 and the pseudo
ester 10 were refluxed with 10% ag. KCH and then methylated with diazomethane to yield the

1, 5 1.24(3, s), 3.64

conjugated ester 11, Afgfzﬁ rm(e, 7100) ; vmax2660, 1730, 1705, 1640 aw
(3, s), 7.08(1H, t, J=4 Hz), 9.28(1H, s) by concamitant migration of trisubstituted double bond.
The aldehyde ester 1l was tested for the second phase of fraxinellone synthesis -- namely the
condensation reaction with 3-furyllithium. We have found this compound can be conveniently
prepared fram the reaction of more readily available 3~bramofurane with n-butyl lithium at -70°

instead of using 3-iodofurane®’®

. The reaction of 11 with 3-furyllithium proceeded smoothly to
yield demethylfraxinellone(l2) and its diastereamer 13 in a ratio of 3:4. The assignment of the
configuration in both products was made on the basis of their n.m.r. spectra in which the signals
of the angular methyl groups were observed at § 0.84 and 1.32 respectively. The indirect methyl-
ation method thus proved to be effective in the model campound was applied to the aldehyde ester
5. However the acid cleavage of the cyclopropane derivative 15 cbtained via the enol ether _1_4_
were fourd to proceed in quite unanticipated manner. The main product of the reaction was the
bicyclo(2-2-1)heptene derivative 16, M' = 238; Afgf 232 rm(e, 7200); v, 1715, 1620 ant; 5 1.12
(3H, t, J=7 Hz), 1;22(3H, s), 1.23(3H, t, J =7 Hz), 1.98(3H, s), 2.48(1H, 4d, J=2,4 Hz), 2.76
(1, br. s), 3.36(2H, m1%, 4.16(2, M0, presumably formed through intramolecular aldol-like
corrlensationnof ;-11e intermediate carbonium ion 17. Unusual shielding($ 2.76) of the proton
attached to the bridging carbon(C-7) in the n.m.r. spectrum of 16 is partly explainable by the
anisotropic effect of the double bond, since this signal was shifted to § 3.12 in the dihydro

Gerivative (16, 42’3

is saturated), cbtained by catalytic hydrogenation. The desired products 3,
18 and 19 were detected only in minor quantities by preparative gas chromatograrhy and the
measurement of i.r. spectra. Eventually this discouraging situation was surmounted by the finding
of a more direct method for the preparation of the methylated aldehyde ester 18. The reaction of
ethyl 3-methylpenta-2,4-diencate (4) with methacrolein at 110-120° for 20 hr did afford 18, Vmax

2700, 1740, 1730 cm-l; 6§ 0.96(3H, s), 1.28(3H, t, J=7 Hz), 1.72(3H, br.s), 2.80(1H, s), 4.04
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(2, q, J=7 Hz), 5.48(1H,m), 9.48(1H, s) in 77.8% yield based on the trans compound 4a in the
diene mixture. When 18 was condesed with 3-furyllithium, a mixture of the diastereamers 20 and
21 was obtained in a ratio of 7:5. The both compounds were separated by the chromatography on
neutral alumina and characterized by the measurement of i.r. and n.m.r. spectra. The treatment of
above mixture with 5% MeOH-KOH under refluxing temperature afforded, after chromatography on
neutral alumina, dl-fraxinellone as prisms, m.p.84-86° (l-fonnl, m.p.116°), which was indistin-
guishable with natural specinen3 in i.r., n.m,r. and mass spectra. Mixed m.p. determination of
both samples did not show depression.
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