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16f,17-Dihydroxy-ent-kauran-19-oic acid

The title compound, C,yH3,0,, was isolated from Pulicaria
unduleta. It has an ent-kaurane diterpeniod ring system. In the
crystal structure, the molecules are linked via O—H---O
hydrogen bonds into a ribbon structure.

Comment

Pulicaria unduleta is a herbaceous plant belonging to the
family Asteracea (Compsitae), the largest family of the flow-
ering plants. It comprises about 10,100 genera and 20,000
species, commonly found in frigid, temperate, subtropical and
tropical regions of Asia and Africa (Nasir & Ali, 1972). The
genus Pulicaria has 11 species distributed in tropical and
temperate regions in Pakistan (Ayoub & Elassam, 1981).
Plants of this genus are known to contain flavones, alkaloids,
monoterpenes, sesquiterpenes, sesquiterpene lactones (Bohl-
mann et al, 1979), diterpenoids, polyacetylene and thymol
derivatives (Metwally et al., 1986). ent-Kauranoic acid is found
to exhibit significant activity against HIV replication in H9
lymphocyte cells, with an ECs, value of 0.8 pg ml™" with
therapeutic index >5 (Wu et al., 1996). The title compound, (I),
has been isolated from Helianthus petioaries (Herz & Kulan-
thaivel, 1984) and Annona squamasa (Wu et al., 1996). We
have undertaken the X-ray crystal-structure determination of
(I) isolated from Pulicaria unduleta in order to establish its
molecular conformation and relative stereochemistry.

The bond lengths in (I) show normal values (Allen et al.,
1987). The C—C bond lengths lie in the range 1.514 (3)-
1.574 (2) A. All the ring junctions in the ent-kaurane diter-
penoid ring system are trans-fused. Rings A and B adopt chair
conformations and ring C is in a distorted chair conformation,
with puckering amplitude Q = 0.625 (2)°,6=27.3 (2)° and ¢ =
294.6 (4)° (Cremer & Pople, 1975). The distortion may be
attributed to the narrowing of the C13—C14—C8 bond angle
to 101.95 (14)°. The five-membered ring D adopts an envelope
conformation with atom C14 displaced from the C8/C15/C16/
C13 plane by 0.707 (3) A. The C2—C3—C4—C20 torsion
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Figure 1

The molecular structure of (I), showing 50% probability displacement
ellipsoids and the atom-numbering scheme. Dashed lines indicate the
intramolecular hydrogen bonds.

angle of —71.0 (2)° describes the p-orientation of the
carboxylic acid group with respect to the ent-kaurane nucleus,
whereas the hydroxymethylene group at atom Cl16 is o-
oriented, the C15—C16—C17—02 torsion angle being
175.67 (17)°. Intramolecular O2—H102---O3 and C2—
H2C. - -O4 hydrogen bonds generate rings of graph-set motif
RI(5) and R!(6), respectively (Bernstein et al., 1995).

The crystal structure is stabilized by O—H- - -O hydrogen
bonds (Table 1). These hydrogen bonds link the molecules
into a ribbon-like structure (Fig. 2).

Experimental

The dry plant material was chopped and soaked in methanol for a
period of 30 d. The combined methanolic extract was evaporated
under vacuum to yield a crude methanolic extract. The methanol
extract (253 g) was then fractionated with petroleum ether (161.5 g),
chloroform (32.5 g), ethyl acetate (10.0 g) and butanol (50.5 g). The
chloroform-soluble fraction was subjected to column chromato-
graphy using silica-gel absorbent, eluted with petroleum ether, and
the polarity was gradually increased with chloroform and methanol.
Various subfractions with the same constituents were combined and
further purified using flash column chromatography (Si gel) and
eluted with increasing polarities of petroleum ether and ethyl acetate
to afford the title compound, (I). An Rg value of 0.67 was noted on
thin-layer chromatography (0.5% methanol-95.5% chloroform) and
the compound was recrystallized from chloroform (m.p. 571-573 K).
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Figure 2

The crystal packing of (I), viewed down the a axis. Dashed lines indicate
hydrogen bonds.

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.033
wR(F?) = 0.087

S =1.05

1849 reflections

w = 1/[0*(Fy?) + (0.0557P)*
+0.309P]
where P = (F,” + 2F.)/3
(A/0)max = 0.001
Apimax =019 ¢ A7

240 parameters
H-atoms treated by a mixture of
independent and constrained

Apmin = —020 ¢ A7
Extinction correction: SHELXTL
Extinction coefficient: 0.021 (3)

CyoH3,04

M, = 336.46
Orthorhombic, P2,2,2,
a=78190 (7) A

b =10.5726 (9) A

¢ =21.8360 (19) A

V =1805.1 (3) A®
Z=4

D, =1238Mgm™>

Data collection

Siemens SMART CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tinin = 0.964, T, = 0.983

9150 measured reflections

Mo Ko radiation

Cell parameters from 9632
reflections

6 =1.9-25.0°

wn = 0.08 mm™

T=293(2)K

Block, colourless

0.44 x 0.32 x 0.21 mm

1

1849 independent reflections
1801 reflections with I > 20([)

R, = 0.016
Omax = 25.0°
h=-9—>7
k=-12—-> 11
[=-25—125

refinement

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A DA D—H---A
02—H102.--03 0.88 (3) 236 (4) 2773 (2) 109 (3)
02—H102---01% 0.88 (3) 225 (3) 3.038 (2) 149 (3)
03—H103---02 0.94 (3) 1.80 (3) 2734 (2) 173 (2)
04—H104---03" 0.87 (3) 178 (3) 2635 (2) 168 (3)
C2—H2C.--04' 0.97 2.58 3.094 (3) 113

Symmetry codes: (i) x,y,z; (i) —x+5 —y+2,z—% (i) x—3 —y+3 -z (v)
x4+ -y+2,241%

H atoms attached to O atoms, and atoms H11A4 and H11B were
located in a difference map and were refined isotropically; the range
of O—H bond lengths is 0.87 (3)-0.94 (3) A. All other H atoms were
placed in calculated positions and allowed to ride on their parent
atoms, with C—H = 0.96-0.98 A and Uiso(H) = 1.2 or 1.5(methyl)
times U,q(carrier atom). Friedel pairs were merged as no significant
anomalous scattering effects were observed

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 1997); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL, PARST (Nardelli,
1995) and PLATON (Spek, 2003).
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