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STRUCTURE OF YOMOGIARTEMIN, A NOVEL SESQUITERPENE o-METHYLENE-
Y-LACTONE FROM Artemisia feddei
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A novel diepoxy-guaianolide sesquiterpene a-methylene-y-lactone, yomogi-
artemin 1, has been isolated from Artemisia feddei of the Compositae family.

The structure was determined by both spectroscopic mehtods and x-ray analysis.

Our efforts to search natural sources for highly oxygenated o-methylene lactones as possible

2,3
anti-tumor and/or cytotoxic compounds”’

have resulted in the isolation of a new guaianolide sesqui-
terpene lactone, yomogiartemin 1, from Artemisia feddei of the Compositae family.2 We now wish to

report its molecular structure.

4
Chloroform extracts of 17.7 Kg of pulverized A. feddei Lev et Van ("hime-yomogi'" in Japanese)
were purified by silica gel chromatography and recrystallized from ethyl acetate providing 20 mg
+
of pure yomogiartemin 1; mp. 240 - 242°C, Cy7Hy407, ms (chemical ionization, NHj gas): [M + 18]

at m/e 354, ir (KBr): 3450, 1760, and 1735 cm"l, uv (MeOH) : Am x 214 nm (¢ 11,000). The presence

a
of an a-methylene-y-lactone in yomogiartemin 1 was readily assigned from its ir and uv spectro-
scopic properties. Extensive proton nmr analysis of 1 led to the proposal of the two partial
structures A and C and one tert-methyl group B for 1, accounting for all seventeen carbon atoms
present in 1 (Figure 1). This was further corroborated by its C-13 nmr spectrum in CDCl3;5 § (ppm)
20.31 (q), 21.31 (q), 26.71 (q), 29.72 (d), 44.06 (t), 44.77 (d), 49.00 (d), 56.94 (d), 58.59 (d),
70.06 (s), 71.35 (s), 71.59 (d), 76.47 (s), 121.45 (t), 137.50 (s), 169.21 (s), and 169.90 (s).

It was not, however, possible to unequivocally distinguish between a perhydroazulene and an
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Figure 1. Partial Structures of Yomogiartemin 1 and its Hl—nmr Data.?’

A B
Coupling constants: 3J2,3 = 1.2 Hz 4J7’13§ = 4J7,13E = 3.0 Hz
3J5’6 = 10.0 Hz 3J8,9a - 7.0Hz
3J6’7 = 10.0 Hz 3J8,96 = 2.5 Hz
%5, ¢ = 10.0 B2 239,08 = 16:0 Hz

a. Nmr spectrum was measured on a Jeol MH-100 and a Varian HA-100 in CDClj and
chemical shifts given in the Figure are in parts per million down-field from the
internal reference, tetramethylsilane.

b. B denotes a fully substituted quaternary carbon.

c. Small long-range coupling (lJl < 0.75 Hz) was detected between protons in the
following pairs as ascertained by decoupling experiment:

3-H/15-H and 5 - H/15 - H.

Figure 2. A Computer-generated Perspective Drawing of Yomogiartemin 1.
Hydrogens are omitted for clarity.
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eudesmane skeleton of yomogiartemin 1 based solely on nmr. Thus, a single crystal x-ray anal-
ysis was carried out to elucidate its molecular structure. Yomogiartemin crystallized in the
orthorhombic crystal class with a = 8.980 (4), b = 10.371 (4), and ¢ = 17.492 (9) X. System-—
atic extinctions and an observed density of ~ 1.37 g/cc indicated one molecule of composition
Cl7H2007 in the common chiral space group P212121. All unique diffraction maxima with 26 < 114°
were collected on a computer controlled four-circle diffractometer with graphite monochromated
CuKa radiation (1.54178 X) and a variable speed w-scan technique. 0f the 1293 reflections
surveyed in this manner, 1272 (98%) were judged observed after correction for Lorentz, polariza-
tion, and background effects. A phasing model was reduced using a multisolution weighted tan-
gent formula approach.6 Full-matrix least-squares refinements with anisotropic temperature for
the non-hydrogen atoms and isotropic hydrogens have converged to a conventional crystallographic
residual of 0.053 for the observed reflections.6

Figure 2 is a computer-generated perspective drawing of the final x-ray model without hydro-
gen atoms. The x~ray experiment defined only the relative configuration and the enantiomer dis-
played represents an arbitrary choice. The cyclopentane ring [C(1), C(2), C(3), C(4), and C(5)]
is planar within 0.02 X and the y-lactone ring is intermediate between an envelope and a half-
chair form. The cycloheptane ring is approximately in a chair form [C(7)-C(8)-C(9)-C(10)-
dihedral angle f-7°]. In general, bond distances and angles agree well with generally accepted
values.7 There are no intermolecular contacts less than van der Waals distances with the ex-
ception of the 0(20)H---:0(18) distance of 2.88 X.

Interestingly, the structure of a closely related sesquiterpene, chrysantemin B,8 isolated
from a Chrysanthemum species, has recently been revised and shown to possess the same diepoxy-
guaianolide skeleton as yomogiartemin.l.9 The pharmacological properties of this highly oxyg-

enated a-methylene-y-lactone, yomogiartemin 1, are currently under investigation.
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