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The search for a supply of helenalin (I) for investigations on the relationship between
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sesquiterpene lactone structure and antitumor or cytotoxic activity has led to the

isolation, from Florida Helenium autumnale L.3, of a new sesquiterpene lactone, florilenalin

(II), which has significant cytotoxic activitys.

Florilenalin was isolated as an oil from the mother liquor after the removal of helenalin
by fractionation involving successive solvent partitions and silica gel chromatography.
Florilenalin [(II), C15H20047 ™t 264,1360); v max (CHCl3) 3420 (OH), 1765 (Y-lactone), 1660,
1645, and 1610 cm L (C=C); &% 4.76 (1H, m, 8-H), 4.37 (1H, m, 2-H)] gave, upon treatment with
acetic anhydride in pyridine, a monoacetate [(III), C17H205;5 01l; vy o 3500 (OH), § 2.08
(3H, s, OCOCH4), 5.34 (1H, m, 2-H)]. Further acetylation of (III) with isopropenyl acetate
and p-toluenesulfonic acid afforded a diacetate [(IV), CygHp40¢; m.p. 128-129°, m/e 348 CR
288 [M-60{CH3COO0H)], 228 [M-60 (CH3CO0H)-60(CH4COOH)]. Extensive nmr decoupling experiments
(100 MHz) led to the following assignment of protons which fitted into a florilenalin
diacetate structure as depicted in (IV); 6 6.33 (1H, d, J = 3,0 Hz, 13-H), 5.74 (1H, d, J =
3.0 Hz, 13-H), 5.12 (1H, br. s, 1l4~H), 4.94 (1H, br. s, 14-H), 5.32 (1H, m, 2-H), 4.61 (1H,

m, 8-H), 3.28 (1H, m, 7-H), 2.02 (3H, s, OCOCH,), 2.05 (3H, s, OCOCH) and 1.43 (3H, s, 15-H).
Treatment of (II) with chromium trioxide-pyridine complex resulted in the formation of dehydro-
florilenalin (V). Dehydration of (V) with p~toluenesulfonic acid gave rise to a conjugated
ketone (VI). The circular dichroism curve of (IV) showed a strong negative Cotton effect at

256 nm; this defined the configuration of the C-7/C-8 lactone grouping as cis—fusedg. The
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configuration of the hydroxyl group at C-2 was established by application of Horeau's

,11

method10 and found to be a-oriented, Considerations from the biogenetic implications
observed in the co-occurrence of florilenalin (II), a guaianolide, and helenalin (I), a
pseudo-guaianolide, ledlto the conclusion that the stereochemistry of the A/B ring junc-—
tion and of the C-4 position were as shown, for transformation from the guaianolide (II)

to the pseudo-~guaianolide was reasonablelz' ? and would be expected to proceed in a stereo-
specific manner (VII) to lead to these configurations.

Single-crystal X-ray analysis of 4~acetyl-2-p-iodobenzoylflorilenalin (VIII), provided
unequivocal proof of the structure, stereochemistry, and absolute configuration of florilenalin.
The crystals belong to the orthorhombic system, space group P212121, a =14.40, b = 22.62,

c = 7,37 1, Z = 4., The structure was solved by the heavy-atom method from visually estimated
photographic data and refined by full-matrix least-squares calculations to R = 0.13 over 1109
independent reflexions. The absolute configuration was assigned by incorporating the
anomalous scattering effects of iodinel4 into the structure-factor calculations for which

R was significantly smaller15 for the molecule as represented by VIIIL than for the mirror

image.
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