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1,6-Dihydroxy-3,7-dimethoxy-2,8-bis(3-methyl-

2-butenyl)-9H-xanthen-9-one

The title compound, C,5H,304, B-mangostin, is a xanthone
which was isolated from Cratoxylum formosum ssp. pruni-
forum. O—H---O and C—H---O intramolecular hydrogen
bonds are observed in the molecular structure. In the crystal
packing, inversion-related molecules are stacked along the a
axis with C—H.: - -7 and n—7 interactions.

Comment

In our search for bioactive compounds from medicinal plants,
we have investigated Cratoxylum formosum ssp. pruniflorum,
which has been used for traditional medicine in Southeast
Asia (Usher et al., 1984). The main components of this plant
are xanthones and anthraquinones. We have previously
reported the crystal structures of an anthraquinone and
xanthones which were isolated from this plant, viz 3-O-
(geranyl)anthraquinone (Boonnak, Chantrapromma, Fun,
Anjum et al, 2005), xanthone V,; (Chantrapromma et al.,
2005), prunifloxanthone A (Boonnak, Chantrapromma, Fun
& Karalai, 2005) and macluraxanthone (Fun et al., 2006). The
title compound, (I), f-mangostin, is another xanthone which is
a secondary metabolite occurring in this plant. It has
previously been isolated from Garcinia mangostana (Asai et
al., 1995) and Cratoxylum cochinchinense (Nguyen &
Harrison, 1999). Compound (I) has exhibited cytotoxicity
against human leukemia HL 60 cells (Matsumoto et al., 2003)
and has antiproliferative effects against human colon cancer
DLD-1 cells (Matsumoto et al., 2005).
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The present single-crystal structure determination of (I) is
part of our ongoing search for bioactive compounds from Thai
medicinal plants (Chantrapromma et al, 2003, 2004, 2005;
Boonnak, Chantrapromma, Fun, Anjum et al., 2005; Boonnak,
Chantrapromma, Fun & Karalai, 2005; Fun et al., 2005, 2006).
The structure-activity relationship (SAR) of xanthone deri-
vatives will be investigated further.

The molecular structure of (I) is shown in Fig. 1, and
selected bond distances and angles are given in Table 1. The
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Figure 1
The structure of (I), showing 50% probability displacement ellipsoids and
the atomic numbering. Dashed lines indicate hydrogen bonds.
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Figure 2
The crystal packing of (I), viewed down the a axis. Hydrogen bonds are
shown as dashed lines.

bond distances and angles show normal values (Allen et al.,
1987) and are comparable with those in closely related
structures (Chantrapromma et al., 2005; Fun et al., 2006).

The xanthene ring system of (I) (C1-C13/0O3) is almost
planar, with all atoms lying within 0.088 (1) A of the mean
plane. The dihedral angle between the two benzene rings of
xanthene is 3.97 (5)°. The two hydroxyl groups are each
coplanar with the attached rings. The methoxy group attached
at atom C3 is coplanar with the xanthene ring system, with a
C20—06—C3—C2 torsion angle of 179.94 (11)°, while the
other methoxy group attached at atom C12 is twisted away,
with a C19-0O5-C12-Cl11 torsion angle of —94.83 (13)°, indi-
cating a (—)-anticlinal conformation (Fig. 1).

The two 3-methylbut-2-enyl substituents are attached to the
xanthene ring system at C2 and C13; the torsion angles C1—
C2—C21—C22 and C12—C13—C14—C15 are 100.42 (13)
and 98.57 (12)°, respectively, both indicating a (+)-anticlinal
conformation (Fig. 1). The attachment of the two 3-methylbut-
2-enyl substituents is different from that observed in pruni-
floxanthone A (Boonnak, Chantrapromma, Fun & Karalai,
2005), in which one of them is in a (+)-anticlinal conformation
and the other in a (—)-anticlinal conformation. This is due to

the attachment of a methoxy group at atom C12 in (I)
compared with a hydroxyl group attached at the same position
in prunifloxanthone A. We expect that these differences would
affect the bioactivities of these compounds.

O1—H101---02 and 0O4—H104---O5 intramolecular
hydrogen bonds generate S(6) and S(5) ring motifs, respec-
tively (Bernstein et al., 1995). There are also intramolecular
C—H- - -O interactions present: C14—H14A---O2 generates
an S(6) ring motif, C14—H14B- - -O5 generates an S(5) ring
motif and C21—H21B---0O1 generates an S(5) ring motif
(Table 2). The crystal structure is stabilized by C—H- .-«
interactions involving the C8-C13 benzene ring (centroid
Cgl). The xanthene ring systems of inversion-related mol-
ecules are stacked in such a way that the centroids of the O3/
C5-C9 ring at (x, y, z) and the C1-C6 benzene ring at (1 — x,
—y, 1 — z) are 3.5697 (6) A apart, indicating significant -
interaction (Fig. 2).

Experimental

Air-dried roots of C. formosum ssp. pruniflorum (4 kg) were ground
and extracted with hexane and CH,Cl, (2 x 20 1 for each solvent) for
5 d at room temperature. The residue obtained after evaporation of
the solvent was subjected to quick column chromatography over
silica gel and eluted with a gradient of EtOAc-hexane to afford ten
fractions (F1-F10). Fraction F2 was separated by column chroma-
tography (CC) and eluted with 100% CH,ClI, to afford four fractions
(2A-2D). Fraction 2A was further purified by CC with 30% EtOAc-
hexane to give compound (I). Compound (I) was recrystallized from
CHCI;-CH;0H (4:1 v/v) to yield, after several days, yellow needle-
shaped single crystals (m.p. 445-447 K).

Crystal data

CaosHasO6 Z=2
M, = 42427 D, =1309 Mgm™
Triclinic, P1 Mo Ka radiation

a=78938 (1) A

b =10.1976 (1) A
c=13.7937 (2) A
a=79311 (1)°

B = 80.926 (1)°

y = 87.850 (1)°

V =1077.40 (2) A’

Data collection

Bruker SMART APEX2 CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tnin = 0.969, Tpax = 0.979

16706 measured reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.044

wR(F?) = 0.140

§ =1.06

5720 reflections

291 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Cell parameters from 5720
reflections

6 =1.5-29.0°

©n=0.09 mm~

T=100.0 (1) K

Block, yellow

0.50 x 0.28 x 0.23 mm

1

5720 independent reflections
4623 reflections with I > 20(I)
Rin = 0.018

Omax = 29.0°

h=-10— 10
k=-13 - 13
I=—-18 - 18

w = 1/[0*(F,%) + (0.0749P)?
+0.1769P]
where P = (F,” + 2F2)/3
(Alo)max = 0.001
ApPiax =030 e A7°
APmin = —021 e A7
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Table 1

Selected geometric parameters (A, °).

Oo1-C1 1.3489 (13) 05—C19 1.4348 (18)
02-C7 1.2488 (13) 06—C3 1.3602 (13)
03-C5 1.3663 (13) 06—C20 1.4217 (16)
03—-C9 1.3670 (12) C15—C16 1.3274 (18)
04—-C11 1.3566 (14) C22—C23 1.3316 (18)
05—C12 1.3881 (13)

C12—-05-C19 112.64 (10) C3—-06—C20 118.14 (10)
0O1—-C1—-C2—-C3 —178.93 (10) C19—-05—-C12—C13 87.73 (14)
C20—06—C3—C4 —0.80 (18) 04—Cl11-C12—C13 177.68 (11)
C21-C2—-C3—-C4 179.16 (10) C11—-Cl12—C13—C14 —168.74 (10)
Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O1—H101---02 0.82 1.82 2.5558 (13) 148
04—H104---05 0.85 (2) 221 (2) 2.6994 (14) 117 (2)
Cl4—HI14A.-.02 0.97 2217 2.8283 (15) 116
Cl4—H14B---05 0.97 243 2.8573 (15) 106
C18—HI18A---05 0.96 2.59 3.413 (2) 144
C21-H21B---01 0.97 2.40 2.8103 (15) 105
C20—H20C- - -Cgl' 0.96 2.84 3.6661 (16) 144
C21—H21A---Cgl" 0.97 2.84 3.5627 (13) 132

Symmetry codes: (i) —x +2, —y, —z +1; (ii)) —x+ 1, —y, —z + 1.

Atom H104 was located in a difference map and refined iso-
tropically. The remaining H atoms were positioned geometrically and
allowed to ride on their parent atoms, with O—H = 0.82 Aand C—H
=0.93-0.97 A. The Uiso(H) values were constrained to be 1.5U.q of
the carrier atom for hydroxyl and methyl H atoms, and 1.2U. for the
remaining H atoms.

Data collection: APEX2 (Bruker, 2005); cell refinement: APEX2;
data reduction: SAINT (Bruker, 2005); program(s) used to solve
structure: SHELXTL (Sheldrick, 1998); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2003).
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