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The intermediacy of a ten-membered carbocycle in the biogenesis of biecyclic

(@)

sesquiterpenes originally suggested by Barton and de Mayo has been brilliantly extended

(2)_

by Hendrickson Acid catalyzed cyclization of the naturally occurring monocyclic sesqui-

(3)

terpenoid lactone costunolide (I) of germacrane type should yield cyclocostunolides
(II and III), and consequently one anticipates their occurrence in the plants. However, so
far there has been no such report on the isclation of these lactones (II and III) with a
conjugated a-methylene~y-lactone moiety. Because of the ease with which costunolide (I)
polymerizes, biogenetically patterned cyclization studies of (I) with acid catalysts in our
laboratories have met with a limited success. We wish to describe now a simple and efficient
method of cyclization of costunolide (1) which proceeds smoothly in a stereospecific manner
without any significant polymerization.

Treatment of costunclide (I) with Amberlite IR-120 cation exchange resin (20-50

mesh) in dioxane at 50° for 140 hours in an atmosphere of dry nitrogen afforded cyclocos-

S
tunolides (II and III) in 67% yield . B-Cyclocostunolide (II) [m.p. 66.5-67.0°,

27 o T, . . _KBr, -1
[a]D + 179 (¢,0.94) ; U.V. end absorption: €505 151805 v o 1765 em ~ (y-lactone),
1674, 1650 and 894 cm_l(>C=CH2)] analyzed for ClSH2002’ further confirmed by high resolution

mass measurements (Found: 232.1466. Calcd.: 232.1463). The n.m.r. spectrun of (II) was

very instructive and permitted the identification of nearly every proton in the molecule.

EX

This yield is based on the total weight of TLC pure crystalline lactones (II and III).
Besides these, we have not been able to detect any other cyclization product.

Unless otherwise stated, specific rotations were determined in CHCl, solution on a Perkin-

Elmer model 141 polarimeter. N.M.R. spectra were obtained with a Varian Associates HA-60
spectrometer using MeuSi as internal standard.
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The key features of the n.m.r. spectrum were two sets of sharp doublets at 3.95t(1H,
J = 3.0 Hz), 4.6171(1H, J = 3.0 Hz) and two broadened singlets (1H each) at 5.07 and 5.20t

assignable to >C = CH, units at C-11 and C-4 respectively. The former signal disappeared

in the -n.m.r. spectrum of dihydro B-cyclocostunolide (IV) [m.p. 137-138°, [a]§7 + 166.7°

2

(c, 0.88] prepared by catalytic hydrogenation (PtO2 - absolute ethanol) of (II). Further-
more, the spectrum displayed a doublet at 8.79t(3H, J = 6.5 Hz) ascribed to the newly
created secondary methyl group at C-11. Catalytic hydrogenation of (IV) in glacial
acetic acid over PtO2 led to a fully saturated lactone, m.p. 154-155°, proven to be

4:5 gH, 6, 11 RH-eudesman-6, 13-olide (V) (3).

v v VI

Reduction of (II) with sodium borchydride in absolute ethanol yielded a crystalline

. o L300 o KE - ! i -
diol (VI) [m.p. 109-111°, LuJP + 57.0° (c, 0.78); vwziz 3280 cm L (hydroxyl), 878, 1647 cm .
(>C = CH,); N.M.R. spectrum (CDCLy)T: 5.03, 5.33 (s, 28, »C = CH,), 6.14-6.53 (m, 3H, -CH_OH
and >CHOH), 7.25 (s, 2H, -OH, disappeared on exchange with DQO), 9.10 (d, J = 7.0 Hz,

secondary methyl at C-11) and 9.27 (s, 3H, angular methyl); mass spectrum ™/e (%IJEM

238 (0.14, M+), 220 (1.18, M - HQO), 109 (11.66, base peak)].
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Finally, a direct comparison of (IV-VI) with the corresponding authentic

specimens" (mixed m.p., I.R., N.M.R. and mass spectra) unequivocally established the

stereo-structure of B-cyclocostunolide implicit in (II). The same sequence of reactions

was

(W)

essentially employed for the structure elucidation of a-cyclocostunolide (III)

[m.p. 83-84°, [a]§7 + 119.70° (c, 1.04)].
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”Preparative details pertaining to these compounds will be reported in a full paper.



