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The title compound, (3aR,4aS,7aR,8S,9aR)-decahydro-7a-

hydroxy-4a,8-dimethyl-3-methyleneazuleno[6,5-b]furan-2,5-

dione, C15H20O4, from Ambrosia artemisiifolia, has its seven-

membered ring in a twist conformation. Molecules form

intermolecular O� � �O hydrogen bonds of length 2.920 (2) AÊ .

Comment

The title ambrosanolide-class sesquiterpene lactone, (I), has

been isolated from several species of Ambrosia (Compositae),

including A. peruviana (Joseph-Nathan & Romo, 1966), A.

conferti¯ora (Yoshioka et al., 1970), A. tenuifolia (Oberti et al.,

1986; Schmeda Hirshmann et al., 1986), A. cumanensis (Del

Amo & Anaya, 1978), and A. artemisiifolia (hog-weed; Porter

& Mabry, 1969; Rybalko et al., 1979; Watanabe et al., 1981). It

has been shown to have allelopathic activity, stimulating the

germination of witchweed (Fischer et al., 1990), and inhibiting

germination of lettuce and growth of rice seedlings (Watanabe

et al., 1981). It has also been shown to have insect antifeedant

activity (Bloszyk, 1988).

The cyclopentanone ring is trans-fused to the seven-

membered ring, and the lactone ring is cis-fused at C7ÐC8

(Fig. 1). The conformation of the seven-membered ring is

nearest the twist chair, with C10 on the local C2 axis. Parthenin

(Fronczek et al., 1989), which differs from peruvin only by

having a C2 C3 double bond and having the lactone cis-

fused at C6ÐC7 rather than C7ÐC8, has the seven-membered

ring in the chair conformation, also with C10 on the local

symmetry axis (Table1). The cyclopentanone ring of peruvin is

near the envelope conformation, with C1 at the ¯ap position,

and the lactone ring is in a ¯attened envelope, with C7 at the

¯ap. Molecules are linked by intermolecular hydrogen bonds

into chains in the [001] direction (Table2).

The cell dimensions of peruvin at 298 K are a = 7.1425 (8),

b = 12.0672 (8) and c = 8.2319 (6) AÊ , and � = 103.802 (7)�.

Experimental

Crystals of (I) were kindly provided by Amber Hale, Marwa Donia

and Flor Mora, who isolated the compound from Ambrosia artemi-

siifolia.
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Crystal data

C15H20O4

Mr = 264.31
Monoclinic, P21

a = 7.0647 (8) AÊ

b = 12.0073 (13) AÊ

c = 8.1788 (11) AÊ

� = 103.247 (8)�

V = 675.33 (14) AÊ 3

Z = 2

Dx = 1.300 Mg mÿ3

Cu K� radiation
Cell parameters from 25

re¯ections
� = 21.1±43.5�

� = 0.76 mmÿ1

T = 120 K
Prism, colorless
0.47 � 0.35 � 0.32 mm

Data collection

Enraf±Nonius CAD-4
diffractometer

!/2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.757, Tmax = 0.791

2686 measured re¯ections
2400 independent re¯ections
2395 re¯ections with I > 2�(I)

Rint = 0.037
�max = 74.9�

h = ÿ8! 8
k = ÿ13! 15
l = ÿ10! 0
3 standard re¯ections

frequency: 120 min
intensity decay: 2.0%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.037
wR(F 2) = 0.109
S = 1.10
2400 re¯ections
176 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0696P)2

+ 0.3022P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.29 e AÊ ÿ3

��min = ÿ0.21 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.033 (3)
Absolute structure: Flack (1983);

944 Friedel pairs
Flack parameter = 0.1 (2)

Table 1
Selected geometric parameters (AÊ , �).

O1ÐC4 1.211 (3)
O3ÐC12 1.210 (3)

O4ÐC1 1.450 (2)
C11ÐC13 1.328 (3)

C5ÐC1ÐC2ÐC3 ÿ41.16 (18)
C1ÐC2ÐC3ÐC4 21.2 (2)
C2ÐC3ÐC4ÐC5 6.5 (2)
C3ÐC4ÐC5ÐC1 ÿ30.98 (19)
C2ÐC1ÐC5ÐC4 43.62 (17)
C10ÐC1ÐC5ÐC6 ÿ63.3 (2)
C1ÐC5ÐC6ÐC7 ÿ12.6 (3)
C5ÐC6ÐC7ÐC8 61.2 (2)
C12ÐO2ÐC8ÐC7 7.79 (19)

C11ÐC7ÐC8ÐO2 ÿ10.39 (18)
C6ÐC7ÐC8ÐC9 ÿ8.2 (2)
C7ÐC8ÐC9ÐC10 ÿ72.4 (2)
C5ÐC1ÐC10ÐC9 38.0 (2)
C8ÐC9ÐC10ÐC1 50.5 (2)
C8ÐC7ÐC11ÐC12 9.80 (19)
C8ÐO2ÐC12ÐC11 ÿ1.5 (2)
C7ÐC11ÐC12ÐO2 ÿ5.6 (2)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O4ÐH4� � �O3i 0.84 2.09 2.920 (2) 169

Symmetry code: (i) x; y; zÿ 1.

H atoms were placed in calculated positions, with CÐH bond

distances of 0.95±1.00 AÊ , OÐH distances of 0.84 AÊ and Uiso = 1.2Ueq

of the attached atom (1.5Ueq for OH and methyl groups), and

thereafter treated as riding. A torsional parameter was re®ned for

each methyl and OH group. The absolute con®guration was deter-

mined by re®nement of the Flack (1983) parameter. The reported

enantiomer, which agrees with the accepted con®guration of sesqui-

terpene lactones from higher plants (Fischer et al., 1979), yielded x =

0.1 (2), while the inverse con®guration yielded x = 1.1 (2).

Data collection: CAD-4 EXPRESS (Enraf±Nonius, 1994); cell

re®nement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms &

Wocadlo, 1995); program(s) used to solve structure: SIR97 (Altomare

et al., 1999); program(s) used to re®ne structure: SHELXL97 (Shel-

drick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia,

1997); software used to prepare material for publication:

SHELXL97.
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The atom-numbering scheme and ellipsoids at the 50% probability level
for (I).
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