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Abstract

Two xanthones, bangangxanthone A (1) [1,5,8-trihydroxy-6’-methyl-6'-(4-methylpent-3-enyl)- pyrano[2’,3":3,4]xanthone] and B
(2) [1,4,8-trihydroxy-2-prenylxanthone], along with two known xanthones, 1,5-dihydroxyxanthone, 2-hydroxy-1,7-dimethoxyxanth-
one and the pentacyclic triterpenoids, friedelin, oleanolic acid and lupeol were isolated from the chloroform extract of the stem bark
of Garcinia polyantha. The structures of these compounds were assigned by spectroscopic analysis. Compounds 1-4 showed antiox-

idant DPPH radical scavenging activities.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Garcinia is the most important genus of Guttiferae
family, widely distributed in tropical Africa, Asia, New
Caledonia and Polynesia (Ampofo and Waterman,
1986). The genus Garcinia is well known to be rich in
a variety of oxygenated and prenylated phenol deriva-
tives (Peres et al., 2000; Bennett and Lee, 1989). Some
of them exhibited a wide range of biological activities
such as cytotoxic, anti-fungal, anti-microbial, anti-oxi-
dant, anti-inflammatory, anti HIV activities (Hiroyuki
et al., 1996; Nkengfack et al., 2002; Hay et al., 2004;
Merza et al., 2004). In our search for biologically active
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substances, we focused our study on Garcinia polyantha
Oliv.; a “false chew stick™ tree generally distributed in
the lowland tropical rainforest of West, East and Cen-
tral Africa (Ampofo and Waterman, 1986; Berhaut,
1975). In West and Central Africa, the yellow resinous
sap (latex) of the plant is used for making a dressing
for wounds (Bouquet, 1969). Previous studies of G. poly-
antha showed the presence of isorheediaxanthone-B
(Ampofo and Waterman, 1986). From Garcinia species,
we now report the phytochemical analysis of the stem
bark of G. polyantha along with the antioxidant activity
of some of the isolated compounds.

2. Results and discussion

Extensive column chromatography of the chloroform
extract of the stem bark of G. polyantha led to the
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isolation of two new xanthones, bangangxanthone A (1)
and bangangxanthone B (2), as well as two known xant-
hones; 2-hydroxy-1,7-dimethoxyxanthone (3) (Galeffi
et al., 1990) and 1,5-dihydroxyxanthone (4) (Nkengfack
et al., 2002), three pentacyclic triterpenoids, lupeol (5)
(Wenkert et al., 1978), oleanolic acid (6) (Ampofo and
Waterman, 1986) and friedelin (7) (LeFevre et al., 2001).

Bangangxanthone A (1) was isolated as yellow needle
crystals, m.p.: 157-158 °C having the M" at m/z
394.1420 in HREIMS indicated the formula C,3H>,O¢
(caled. 394.1416). The UV spectrum showed absorption
band at J,.x 360, 336, 268, 222, 210 and 201 nm indi-
cated to be a xanthone derivative (Nkengfack et al.,
2002). The IR spectrum showed absorption at 3468,
3369, 1659 and 1627 cm ™' suggested the xanthone skel-
eton with a chelated carbonyl group (Federicio et al.,
2001). Both the 'H and '*C NMR spectra (Table 1) re-
vealed the presence of a prenyl moiety characterized by
the signals at 6y 5.07 (1H, ¢, 6.8 Hz, H-17), 1.55 (3H, s,
H-19), 1.64 (3H, s, H-20), and Jc 132.1 (C-18), 126.8
(C-17), 17.6 (C-19), 25.6 (C-20) and 22.6 (C-16), respec-
tively. The presence of a chromene ring system was
indicated by an AX proton system at oy 5.58 (1H, d,

Table 1
'H and '3C NMR data of bangangxanthone A (1) (500, 125 MHz) and
bangangxanthone B (2) (600, 150 MHz) in CDCl;

Position 1 2
'H [m, J (Hz)] e "Hm,J(Hz)] 1BC

1 1621 - 151.3
2 6.25 (s) 998 - 1233
3 - 1629  7.21(s) 124.4
4 - 101.0 - 135.1
4a - 1510 - 141.0
10a - 1427 - 155.7
5 - 1355 691 (d, 8.4) 106.8
6 7.24 (d, 8.8) 1235 7.59 (1, 8.4) 137.4
7 6.66 (d, 8.8) 1103 6.79 (d, 8.4) 111.1
8 - 1542 - 161.7
8a - 1073 - 110.6
9a - 1023 - 107.8
9 - 1843 - 186.2
iy - - 3.35 (d, 7.3) 26.8
2 - - 5.30 (¢, 7.0) 121.2
3/ - - - 1339
4 - - 1.71 (s) 17.8
5/ - - 1.75 (s) 25.8
11 6.76 (d, 10.1) 1148 - -

12 5.58 (d, 10.1) 1235 - -

13 - 81.1 - -

14 1.44 (s) 271 - -

15 1.80 and 1.68 (m) 416 - -

16 2.09 (m) 26 - -

17 5.07 (£, 6.8) 1268 - -

18 - 1321 - -

19 1.55 (s) 176 - -

20 1.64 (s) 256 - -
1-OH 12.09 - 11.35 (s) -
4-OH - - 5.11 () -
8-OH 11.22 - 11.94 (s) -

10.1 Hz, H-12) and 6.76 (1H, d, 10.1 Hz, H-11), further
supported by signals at ¢ 123.5 (C-12), 114.8 (C-11),
81.1 (C-13) and 27.1 (C-14). The lack of one methyl sig-
nal, in 6’,6’-dimethylchromene system (Azebaze et al.,
2004) and the appearance of additional one methylene
signal at dc 41.6 (C-15), suggested that one methyl
was substituted by a 4-methylpent-3-enyl group. This
fact was further supported by the appearance of an
abundant fragment ion at m/z 311 ((M]" — 83) resulting
from the loss of the 4-methylpent-3-enyl moiety. The
analysis of an aromatic AB type proton at § 7.24 (1H,
d, 8.8 Hz, H-6) and 6.66 (1H, d, 8.8 Hz, H-7), suggested
the presence of ortho protons. A shielded isolated
proton at ¢ 6.25 (1H, s, H-2) was in agreement with a
pentasubstituted aromatic ring A. The signals at Jc
184.3 (C-9), oy 12.09 (1H, s, 1-OH) and 11.22 (1H, s,
8-OH), indicated the presence of a conjugated carbonyl
and a chelated hydroxyl. The long range correlation
(Fig. 1) between dy 12.09 (1-OH) with the signal at d¢
162.1 (C-1), 99.8 (C-2) and 102.3 (C-9a), and correla-
tions between at ¢ 6.25 (H-2) with oc 162.9 (C-3),
162.1 (C-1), 101.0 (C-4) and 102.3 (C-9a), and that of
0 5.58 (H-12) with ¢ 101.0 (C-4) allowed an unequivo-
cal assignment of A ring in the xanthone moiety. In the
B ring, the correlation between dy 11.22 (8-OH) with d¢
154.2 (C-8), 110.3 (C-7) and 107.3 (C-8a), and the sig-
nals at oy 7.24 (H-6) with oc 142.7 (C-10a), 135.5 (C-
5) and 154.2 (C-8) established the free hydroxyl position
at C-5. All those spectral data, associate with COSY 45°
allowed an unequivocal assignment of the ring B and
confirmed the structure proposed as 1,5,8-trihydroxy-
6’-methyl-6’-(4-methylpent-3-enyl)-pyrano[2’,3’:3,4 xan-
thone (1). No nOe between H-2/H-11 or H-12, no long
range correlation between H-2 and C-11 confirmed the
pyrano[2’,3":3,4]-xanthone squeleton (see Fig. 2).
Bangangxanthone B (2), was obtained as yellow nee-
dle crystals, m.p.: 199-201 °C. Its formula C;gH;cOs5
was determined by HREIMS (M+ at m/z 312.0991,
caled. 312.0998). The compound showed a dark green
color with methanolic ferric chloride. The UV spectrum
of compound 2 revealed 1., at 389, 342, 296, 269 and
237 nm. The IR spectrum exhibited absorption bands

\\»H

Fig. 1. NOESY correlations of 1.
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Fig. 2. Key HMBC correlations of 1.

at 3400 and 1627 cm ™! due to a phenolic hydroxyl and a
chelated carbonyl. The UV and IR spectral features
were similar to those of compound 1, suggesting a xan-
thone derivative. The "H NMR spectrum of compound
2 showed the signals at ¢ 5.30 (1H, ¢, J = 7.0 Hz, H-2'),
3.35 (2H, d, J=1.3Hz, H,-1'), 1.71 (3H, s, H3-4') and
1.75 (3H, s, H3-5') suggested the presence of a prenyl
moiety, which was connected to C-2 (dc 123.3) on the
basis of the HMBC correlation of H,-1' with C-1 (dc
151.3), C-2 (¢ 123.3) and C-3 (o¢c 124.4) (Fig. 3). A sin-
glet aromatic proton at é 7.21 (1H, s, H-3) was attached
to the C-3 position, on the basis of HMBC correlation
between H-3 with C-2, C-1, C-4a (dc 141.0) and C-1’
(0c 26.8). The signal resonating at oc 186.3 (C-9), oy
11.35 (1H, s, 1-OH) and 11.94 (1H, s, 8-OH) indicated
the presence of a chelated carbonyl group and a chelated
hydroxyl in the compound 2. In the HMBC spectrum of
compound 2 dy 11.35 (1-OH) correlated with the signal
at oc 107.8 (C-8b), C-1 and C-2, further supported the
substitution pattern of the A ring. The signal at dy
11.94 (8-OH) showed a cross peak with a signal at ¢
161.7 (C-8), 111.1 (C-7) and 110.6 (C-8a). The aromatic
ABC type proton system at oy 6.91 (1H, br d, J=8.4
Hz, H-5), 6.79 (1H, br d, J=28.4 Hz, H-7) and 7.59
(1H, ¢, J = 8.4 Hz, H-6), suggested the presence of three
adjacent protons in the same ring. H-5 showed long
range correlation with C-8a, C-7, and, this of H-6 corre-
lated with oc 155.7 (C-10a) and C-8. In the interpreta-
tion of spectral data, compound 2 was confirmed as a

OH o

Fig. 3. Key HMBC correlations of 2.

trioxygenated xanthone named bangangxanthone B
(1,4,8-trihydroxy-2-prenylxanthone).

2.1. Antioxidant activity

Compounds 1-4 were screened for DPPH Radical
scavenging activity. Compound 1 showed significant
activity (ICso=87.0 uM) compared to the standard,
3-t-butyl-4-hydroxyanisole (ICsq = 42.0 uM). Similarly,
compound 2 showed weak activity with ICsy 482.0
puM, while 3 and 4 showed 47.8% and 39.5% of inhibi-
tion, respectively at the concentration of 1 mM.

3. Experimental
3.1. General procedure

The melting points were recorded on a micro melting
point apparatus and are uncorrected. Optical rotations
were measured on a digital polarimeter in acetone and
chloroform. Ultraviolet spectra were determined in
methanol. Infrared spectra were measured on a spec-
trometer with KBr pellets. The mass spectra were re-
corded on a double focusing mass spectrometer.
Accurate mass measurements were carried out with
FAB source using glycerol as matrix, and HR-EIMS
were carried out. The "H NMR spectra were registered
on 600 and 500 MHz, while '*C NMR spectra were re-
corded on 150 and 125 MHz, respectively. Methyl,
methylene and methine carbons were distinguished by
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DEPT experiments. Homonuclear 'H connectivities
were determined by using the COSY experiment. One-
bond 'H-'3C connectivities were determined with
HMQC gradient pulse factor selection. Two- and
three-bond "H-'C connectivities were determined by
HMBC experiment. Chemical shifts were reported in §
(ppm) and coupling constants (J) were measured in
Hz. Precoated TLC plates (silica gel) were used to check
the purity of compounds, and ceric sulphate spraying
reagent was used for the staining of compounds on
TLC. All reagents used were of analytical grades.

3.2. Plant material

The stem bark of G. polyantha was collected from Mt
Kala, central-province Cameroon in August 2003, and
identified by Dr. Tchiengue Bathelemy of the Cameroon
Nation Herbarium (Yaoundé), where a voucher speci-
men (21337/SRF/Cam/Mt Kala) was deposited.

3.3. Extraction and isolation

Air dried stem bark of G. polyantha (4 kg) was
ground and extracted at room temperature successively
with hexane, chloroform and ethyl acetate and respec-
tive fractions concentrated under reduce pressure to
yield 18, 25 and 60 g, respectively. Chloroform extract
(15 g) was chromatographed over silica gel (5 X 80 cm)
eluted with a mixture of pet. ether/EtOAc to have four
fractions (10:1 fraction 1, 10:2 fraction 2, 10:4 fraction
3 and 10:5 fraction 4). After evaporation, fraction 1
was subjected to silica gel column chromatography
and eluted with gradient of 11:1 and 10:1 pet. ether/
EtOAc to obtain pure compounds 1 (11 mg), 2 (9 mg),
5 (55 mg) and 7 (25 mg). Similarly, compounds 3 (15
mg), 4 (17 mg) and 6 (8 mg) were obtained from fraction
3 on elution of a column with 10:1 and 10:2 pet. ether/
EtOAc.

3.3.1. 1,5,8-Trihydroxy-6'-methyl-6'-(4-methylpent-3-
enyl)-pyrano[2',3':3,4 [xanthone (1)

Yellow needle crystals: m.p.: 157-158 °C,
MzDg = +25° (¢ 0.032, C3HgO). UV (MeOH) 4.« (loge):
360 (3.92), 336 (4.08), 268 (4.40), 222 (4.12), 210 (4.03)
and 201 (4.22) nm. IR (CHCIl3) vyax: 3468, 3369, 2920,
2854, 1659, 1627, 1574, 1489 cm™~'. EIMS: m/z 394
[MT" (14.7), 311 (100), 83 (26), 78 (23), 69 (6), 63 (23).
HR-EIMS: m/z 394.1420 (caled. 394.1416 for
C»;H»,06). 'H (500 MHz) and '*C (125 MHz) NMR,
see Table 1.

3.3.2. 1,4,8-Trihydroxy-2-prenylxanthone (2)

Yellow needle crystals, m.p.: 199-201 °C. UV
(MeOH)ax (loge): 389 (3.21), 379 (3.14), 342 (3.67),
296 (3.33), 269 (4.17), 237 (4.02) nm. IR (CHCl3) vpax:
3468, 3369, 3080, 2920, 2854, 1659, 1627, 1574, 1489,

1164 cm™'. EIMS: m/z 312 [M]" (95), 297 (64), 295
(22), 294 (5), 279 (11), 269 (31), 258 (18), 244 (6), 241
(7), 149 (16), 85 (29), 83 (42), 69 (5), 63 (76), 55 (6).
HR-EIMS: m/z 312.0991 (caled. 312.0998 for
C»;H»,05). 'H (600 MHz) and '*C (150 MHz) NMR,
see Table 1.

3.4. Determination of the radical scavenging activity

The reaction mixture containing 5 pL of test sample
(1 mM in DMSO) and 95 pL of DPPH (Sigma, 300
uM) in ethanol the reaction mixture was taken in a 96-
well micro liter plate (Molecular Devices, USA) and
incubated at 37 °C for 30 min. The absorbance was mea-
sured at 515 nm. Percent radical scavenging activity
determined by comparison with a DMSO containing
control. ICsy values represent concentration of com-
pounds to scavenge 50% of DPPH radicals. 3-z-Butyl-
4-Hydroxyanisole (BHA) was used as a positive control.
All the chemicals used were of analytical grade (Sigma,
USA).
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