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(3R*,65*,6aR*,95*,9a5*)-6,6a,9-Trihydroxy-3,6,9a-
trimethylperhydroazuleno[1,2-b]furan-2-one

The title compound, C;5sH,,05, was isolated from the flowers
of Parthenium hysterophorus. The crystal structure determi-
nation confirms the relative stereochemistry unambiguously.
The packing is stabilized by O—H- - -O hydrogen bonding.

Comment

Parthenium hysterophrous Linn, an obnoxious weed, is known
for its allelopathic effects (Kanchan, 1975; Patel & Hedge,
1988). Furthermore, parthenin is known to possess significant
cytotoxic properties (Kupchan ef al., 1971). In a continuation
of our work (Ramesh et al., 2003) on the constituents of the
herb, we report here the crystal structure of a new pseudo-
guanolide, histerone (I).

Compound (I) has a cyclopentane ring trans-fused and a y-
lactone ring cis-fused to a cycloheptane ring (Fig. 1). The
relative configurations at the asymmetric centres are C1(R),
C4(R), C5(S), C8(R), CI(R), C11(R) and C15(R). The cyclo-
pentane ring, atoms C1 through C4 and C15, is envelope-

Figure 1
A view of (I), with the atomic numbering scheme. Displacement ellipsoids
are drawn at the 30% probability level.
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Figure 2
A partial packing diagram of (I), showing the O—H---O hydrogen-
bonded (dashed lines) molecules forming helical chains.

shaped, with C15 at the flap. The average torsion angle
magnitude is 0.41° and the ring asymmetry parameter (Duax
& Norton, 1975) AC,(C15) is 7.44°. The y-lactone ring is also
in an envelope conformation, with C8 at the flap. The ring
asymmetry parameter AC,(C8) is 5.5°. The average torsion
angle magnitude in the lactone ring is 0.4°. The torsion angles
of the cycloheptane ring have C, symmetrical values and the
ring is therefore in a twist-chair conformation. The pseudo-
diad axis bisects the C4—C5 bond and passes through C8. The
asymmetry parameter AC, has a value of 12.3° and the
average torsion angle magnitude is 5.1°.

Screw-related histerone molecules are joined by O—H- - -O
intermolecular hydrogen bonds (Fig. 2) into helical chains.
Hydroxy atom O1 participates in intra- (as a donor to atom
0O5) and intermolecular (as an acceptor from the O3 hydroxy
group) interactions (Table 2). The structure is further stabi-
lized by intra- and weak intermolecular C—H- - -O hydrogen
bonding.

Experimental

The air-dried powdered plant material (2 kg) was extracted with
CH,CL,-MeOH (1:1) at room temperature for 120 h. The extract was
concentrated under reduced pressure to afford a residue (30 g). This
was subjected to column chromatography over silica gel (1.5 kg),
using solvents of increasing polarity from n-hexane through EtOAc
to obtain the title compound, (I). Colourless crystals were obtained
from methanol by slow evaporation.

Crystal data

Ci5H2405
M, =284.34
Monoclinic, P2,

D, =1295 Mg m™
Mo Ko radiation
Cell parameters from 3140

a =7.0046 (8) A reflections
b =13.1146 (14) A 6 = 6.0-56.0°
c=84316 (9) A =010 mm™
B = 109.753 (2)° T=273(2)K

V =72897 (14) A3
Z=2

Block, colourless
0.24 x 0.20 x 0.14 mm

Data collection

Bruker Smart APEX CCD area- R, = 0.020
detector diffractometer Omax = 27.6°

w scans h=-8—>9

4433 measured reflections k=-16 - 17

1649 independent reflections [=—-11—-10

1615 reflections with I > 20(I)

Refinement

w = 1/[0*(F,%) + (0.072P)*
+ 0.603P]
where P = (F,” + 2F2)/3
(A/6) max < 0.001
APmax =020 e A3
APmin = —0.19 ¢ A7

Refinement on F?

R[F? > 20(F?)] = 0.037

wR(F?) = 0.087

S=1.16

1649 reflections

187 parameters

H-atom parameters constrained

Table 1 .

Selected geometric parameters (A, °).

03—-C5 1.448 (2) 02—-C4 1.439 (2)
05—C10 1357 (3) 01—Cl1 1.427 (3)
05—C9 1.468 (2)

C6—C5—C4—C15 54.7 (2) C3—C4—C15-Cl1 45.09 (19)
C10—05—C9—C8 121 (2) C8—C7—C6—C5 872 (2)
Cl11—C8—C9—05 —229 (2) C4—C5—C6—C7 —68.5 (2)
C7—C8—C9—C15 —27.8 (3) 05—C10—C11-C8 —19.2 (3)
C9—-C8—C7—Co —45.8 (3) C9—-C8—C11—-C10 252 (2)
C9—-05—-C10—-C11 4.4 (3) C15—-C4—-C3—-C2 —32.7 (2)
C8—C9—-C15—-C4 76.1 (2) C15—C1—-C2-C3 22.7 (3)
C2—C1-C15—C4 —41.8 (2) C4—-C3—-C2—-C1 6.3 (3)
C5—C4—-C15—C9 —70.8 (2)

Table 2 .

Hydrogen-bond geometry (A, °).

D—H.--A D—H H---A D---A D—H.--A
03—H3- -0l 0.82 2.01 2.818 (2) 167
0O2—H2---03 0.82 2.12 2.605 (2) 118
O1—H1---05 0.82 2.19 2.815 (2) 133
C6—HO6A- --02 0.97 2.56 2.940 (3) 104
C9—H9---02 0.98 2.30 2.762 (2) 108
Cl1—H11---02% 0.98 2.51 3.265 (3) 134

Symmetry codes: (i) —x+ 1,y + 1, —z + 1; (ii)) x + 1, y, z.

All H atoms were placed in geometrically idealized positions and
allowed to ride on their parent atoms, with C—H distances in the
range 0.96-0.98 A, and with Usso(H) = 1.5U.4(C) for methyl H atoms
and 1.2U.q(C) for other H atoms. The methyl and hydroxy groups
were allowed to rotate but not to tip. The absolute configuration
could not be determined because of the absence of a significant
anomalous scattering effect; Friedel pairs were merged before the
final cycles of the refinement.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
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structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2003); software
used to prepare material for publication: SHELXL97 and PARST
(Nardelli, 1995).

The authors thank Dr J.-S. Yadav, Director, IICT, Hyder-
abad, for his kind encouragement.
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