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STRUCTURES OF XANTHOLIDES A AND B,
TWO NEW GUAIANOLIDES FROM XANTHIUM CANADENSE MILL.
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Abstract The structures of xantholides A and B were deduced on the basis of IR and NMR spectra,

and confirmed by X-ray analysis. Xantholide A inhibited the larval growth of Drosophila melanogaster.

In the course of our search of biologically active substances, we have found remarkable larval growth

) 2)

inhibition (Drosophila tesr] } in Xoanthium canadense Mill. The subsequent investigation resulted in the

isolation of its active principle, xantholide A and its dihydro derivative, xantholide B.

These compounds were isolated from the air-dried root by steam distillation, SiO2 column chromato-
graphy (hexane-EtOAc (9:1)) and further preparative GLC (5% OV 17, 2200).

Xantholide A 1, Cj5H;805, m.p. 71-72°, [a]D+]70.5°, m/e 230 (M+), 202 (base peak), exhibits
the following absorptions: AMSOH 2045 nm (¢ 9900), vKBr 1749, 1653, 924 cm™!. The detailed NMR
analysis (CDC|3) applying double resonance technique and LIS reagents revealed the arrangement of protons
shown in Fig. 1. The chemical shifts of H], H5, H9a and H‘?b suggested these hydrogens to be allylic in
nature. Therefore, C] and CIO' C4 and C5, and C9 and C10 were reasonably connected each other,

respectively, to culminate in the planer structure ],
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Small coupling constants between H7 and both H]3 indicated cis-Fusion3) of the lactone ring which
Q/ZGSOH—3740)4). Cis-relationship of

H5 and H7 was derived from the large coupling constants {axial-axial) between these two protons and H

must have B-configuration because 1 showed negative CD spectrum ([6}
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H. and H_ on the 5-membered ring are in cis-orientation because they have relatively small mutual cou-

! 5
pling constantS).

NMR spectrum (CDCI,) of xantholide B 2, CygHpgOp m.p. 76-77°, m/e 232, V¥B 1761, 886 cm,

3) 1520
is very similar fo that of 1 except the presence of a methyl doublet at 1.31 ppm (J=7 Hz) in place of the

two signals due to H]3 of 1. 2 was thus suggested to be a dihydro derivative of 1. The small coupling
constant (J=3.5 Hz) between H7 and H” in 2 indicated trans-disposition of these hydrogens and therefore

a-configuration of the methyl group. For the chemical correlation, 1 was reduced with NGBH4 to give d
dihydro derivative 3, m.p. 7].50, which was not identical with 2. However, treatment of 2 with NaOMe
(600, 13 hrs) afforded a 5:2 mixture of 2 and 3.

For the final proof of the structure, X-ray crystallographic analysis of 2 was carried out. Single
crystal, a colorless prism, belongs to orthorhombic system, space group P2]2]2], with four molecules in a

unit cell (E=]3'4”28" E=15.0583X, £=6.543SR). Three-dimensional intensity data were collected using
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Fig. 2 Perspective view of 2

MoKa radiation. A total of 1216 independent non-zero structure factors was evaluated for analysis. The
structure was solved by direct method (MULTAN) and refined by block-diagonal least squares calculation.
Although the R value remained at 16.3%, it was sufficient to deduce the shrucfureé). The perspective
molecular view along the c-axis of the crystal is shown in Fig. 2.

Compound 1 inhibits the larval growth of Drosophila melanogaster completely at 5mg/2g concentration

and is active with 1.3mg/2g ) However, 2 is essentially inactive for the test.
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