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Two new xanthones, 6-hydroxy-3,7-dimethoxy-8-(3-methylbut-2-enyl)-6',6'-dimethyl-5'-
hydroxy-4',5'-dihydropyrano(2’,3":1,2)xanthone (1) and 6-hydroxy-3,7-dimethoxy-8-(2-oxo-
3-methylbut-3-enyl)-6',6'-dimethyl-5'-hydroxy-4',5'-dihydropyrano(2’,3':1,2)xanthone (2),
have been isolated from the stems of Cratoxylum cochinchinense (Lour.) Blume. Their
structures were established on the basis of spectroscopic analysis.
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1. Introduction

Cratoxylum cochinchinense (Lour.) Blume,
called ‘Huangniumu’ in the producing area of
China, is a shrub belonging to the family
Guttiferae [1]. It was used as a traditional
medicine for fevers, coughs, diarrhea, itches,
ulcers, and abdominal complaints therapy [2].
A series of chemical components including
triterpenoids, tocotrienols, flavonoids, and
xanthones have been previously reported
from this plant [1-6]. This paper demon-
strated the isolation and structure elucidation
of two new xanthones from the 60% ethanol
extract of the stems of this plant (Figure 1).

2. Results and discussion

Compound 1 was obtained as brown gum,
[a]® +252 (c=0.4, acetone). The HR-
TOF-MS showed a quasi-molecular ion at m/z
463.1705 [M+Na]™, and suggested that its
molecular formula was C,sH,gO;. The 'H
and 'C NMR spectra of 1 showed the

presence of two methoxyl groups at &y 3.87
(3H, s), 3.68 (3H, s) and ¢ 55.9, 59.9, two
aromatic methines at &y 6.72 (1H, s), 6.53
(1H, s) and 6¢ 101.1, 90.2, one conjugated
carbonyl at 6c 174.9, and one prenyl group at
oy 3.95 (2H, brs), 5.18 (1H, t, J = 6.5 Hz),
1.77 (3H, s), 1.62 (3H, s) and 6¢c 25.4, 124 .4,
129.6, 25.5, 17.9 along with 10 aromatic
quaternary carbons (six oxygenated). These
data indicated that compound 1 was a
xanthone derivative linking two methoxyl
groups and a prenyl group. Two methyls at 6y
1.32 (3H, s), 1.20 (3H, s) and 6¢ 25.4, 20.5
connected with an oxygenated quaternary
carbon at é¢c 77.6, one oxygenated methine at
6y 3.65 (IH, m) and 6. 66.8, and one
methylene at 6y 2.76 (1H, dd, J=17.0,
5.5Hz), 2.40 (1H, dd, J = 17.0, 7.3 Hz) and
8¢ 25.9 in the 'H and '*C NMR spectra, as
well as one residual unsaturation, were
deduced as 6,6'-dimethyl-5'-hydroxy-4',5'-
dihydropyran system in 1. Both protons of
the methylene at & 2.40 (H-4'a) and & 2.76
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(H-4'b) were correlated with C-1, C-2, and C-
3 in the HMBC spectrum of 1. The HMBC
correlation between 3-OCH5/C-3 indicated
that the methoxyl group was located at C-3,
thus the dihydropyran ring should be posi-
tioned at C-1 and C-2 of the xanthone
skeleton. The HMBC correlations between H-
1" at §3.95 and C-7, C-8, C-8a suggested that
the prenyl group was located at C-8. The
chemical shift of H-17 at &y 3.95, which
appeared more downfield than the usual
values for this functional group due to the
deshielded effect of the carbonyl group,
further confirmed the linkage of the prenyl
group at C-8 [4,7,8]. The HMBC correlations
of 7-OCHj; and C-7, H-4 and C-2, C-3, C-4a,
C-9a, as well as H-5 and C-6, C-7, C-10a,
C-8a, indicated that the other methoxyl group
was located to C-7 and the two aromatic
protons were positioned at C-4 and C-5,
respectively. According to the molecular
formula and chemical shift, the unassigned
hydroxyl group should be located at C-6.
Compound 1 was therefore established as
6-hydroxy-3,7-dimethoxy-8-(3-methylbut-2-
enyl)-6,6'-dimethyl-5'-hydroxy-4',5'-dihy-
dropyrano(2/,3':1,2)xanthone (Figure 2).
Compound 2 was obtained as yellow
powder, [a]zD6 +20.5 (¢ = 0.3, acetone). The
molecular formula of C,sH,¢Og was estab-
lished by HR-TOF-MS (m/z 477.1560,
[M+Na]™). The 'H and '>C NMR spectra of
compound 2 were similar to those of 1, except
for the absence of a prenyl group. In addition, it
appeared one conjugated ketonic carbonyl at ¢
198.8, one sp” quaternary carbon at 8 144.5,

1

Figure 1. Chemical structures of 1 and 2.

one sp2 methylene at 8y 6.16 (1H, brs), 5.85
(1H, brs), 6c 123.2, one sp3 methylene at 8y
4.65 (2H, brs), &c 36.7, and one methyl at oy
1.89 (3H, s), 8¢ 17.6. The HMBC correlations
of H-5" and C-2", C-3", C-4" and H-1" and
C-2",C-7,C-8, C-8arevealed the presence of a
2-oxo0-3-methylbut-3-enyl group at C-8 [9]
(Figure 2). Thus, compound 2 was deduced as
6-hydroxy-3,7-dimethoxy-8-(2-oxo-3-methyl-
but-3-enyl)-6',6/-dimethyl-5'-hydroxy-4',5'-
dihydropyrano(2/,3:1,2)xanthone.

3. Experimental
3.1 General experimental procedures

Optical rotations were measured using a
JASCO P-1020 polarimeter. The UV spectra
were recorded on a JASCO V-550 UV/Vis
spectrometer. The IR spectra were obtained
using a JASCO FT/IR-480 plus spectrometer.
The NMR spectra were run on a Bruker
AVANCE 400 NMR spectrometer (400 MHz
for 'H and 100 MHz for '*C). ESI-MS spectra
were performed on a Bruker Esquire 2000 mass
spectrometer. HR-TOF-MS spectra were
measured on a Micromass mass spectrometer.
The analytical and preparative HPLC were
performed on a Shimadzu Pak with UV-VIS
detector using a Shim-pack VP-ODS column
(4.6 X 250 mm) and a Shim-pack PREP-ODS
column (20 X 250 mm), respectively. Column
chromatography was carried out over silica gel
H60 (Qingdao Haiyang Chemical Group Corp.,
Qingdao, China) and ODS (60—-80 wm, YMC)
as packing materials. Silica gel G was used for
analytical TLC.
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Figure 2. The important HMBC correlations of 1 and 2.

3.2 Plant material China School of Pharmacy, Sichuan Univer-
The stems of C. cochinchinense were collected ~ Sity- A voucher specimen (YJSLCC-2004-8) is
from Yunnan Province of China in August deposited at the Key Laboratory for Research &
2004, and identified by Prof. Hao Zhang, West Development of New Drugs from Traditional

Table 1. 'H and '>*C NMR spectral data of compounds 1 and 2 (400 MHz for 'H, in DMSO-dy).

1 2

No. BH BC SH 6C

1 153.7 153.8
2 104.3 104.3
3 161.0 161.1
4 6.53 (s) 90.2 6.57 (s) 90.4
4a 156.3 156.5
5 6.72 (s) 101.1 6.79 (s) 101.7
6 153.2% 153.0%
7 143.2 143.9
8 136.0 130.2
8a 113.2 112.8
9 174.9 174.6
9a 106.7 106.2
10a 155.1%* 155.7*
4 2.76 (dd, 17.0, 5.5) 259 2.74 (dd, 17.0, 5.5) 259

2.40 (dd, 17.0, 7.3) 2.38 (dd, 17.0, 7.3)
5 3.65 (m) 66.8 3.61 (m) 66.7
6 77.6 77.6
7 1.32 (s) 254 1.28 (s) 254
g 1.20 (s) 20.5 1.16 (s) 20.5
17 3.95 (brs) 25.4 4.65 (s) 36.7
2! 5.18 (t, 6.5) 124.4 198.8
3" 129.6 144.5
4 1.62 (s) 25.5 6.16 (s) 1232
5.85(s)

5 1.77 (s) 17.9 1.89 (s) 17.6
3-OMe 3.87 (s) 559 3.88 (s) 56.0
7-OMe 3.68 () 59.9 3.63 (s) 60.1

* Signals may be interchanged within a column.
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Chinese Medicine and Natural Products in
Shenzhen, China.

3.3 Extraction and isolation

The air-dried stems of C. cochinchinense
(6.0kg) were minced finely and then refluxed
with 60% EtOH thrice. After evaporation of
solvent in vacuo, the residue (480.0g) was
suspended in H,O and partitioned with EtOAc
and n-BuOH successively. The EtOAc extract
(142.5 g) was subjected to column chromatog-
raphy over silica gel, eluting with cyclohex-
ane/acetone (100:0 — 0:100), to afford 10
fractions. Fraction 3 (14.7 g) was chromato-
graphed on silica gel MPLC by gradient elution
with cyclohexane/acetone (15:1 — 0:1) to give
14 subfractions. Subfraction 10 (442 mg) was
applied to an ODS column and eluted with
MeOH/H,O (7:3 — 9:1). The fraction eluted
with 70% MeOH was further purified by
preparative HPLC (70% MeOH) to yield
compounds 1 (32.0mg) and 2 (5.2 mg).

3.3.1 6-Hydroxy-3,7-dimethoxy-8-(3-
methylbut-2-enyl)-6',6'-dimethyl-5'-hydroxy-
4’ 5'-dihydropyrano(2',3':1,2)xanthone (1)
Brown gum; [ae]zD6 +25.2 (¢ = 0.38, acetone);
UV (CH30H) Ay« (log €): 350 (3.76), 313
(4.05), 246 (4.46), 206 (4.20); IR (KBr) vy«
(ecm™"): 3380, 1612, 1456; 'H and '*C NMR
spectral data: see Table 1; ESI-MS (m/z): 463
[M+Na]™, 439 [M—H] ; HR-TOF-MS
(mlz): 463.1705 [M+Na]t (caled for
C25H2807Na, 4631733)

3.3.2  6-Hydroxy-3,7-dimethoxy-8-(2-0x0-3-
methylbut-3-enyl)-6',6'-dimethyl-5'-hydroxy-
4',5"-dihydropyrano(2',3':1,2) xanthone (2)
Yellow powder; [01]12)6 4+ 20.5 (¢ =0.26,
acetone); UV (CH3;0H) A (log e): 337

(3.68), 306 (4.01), 251 (4.20), 243 (4.25), 212
(4.29); IR (KBr) vpma (cm™1): 2984, 1600,
1463; 'H and '*C NMR spectral data: see
Table 1; ESI-MS (m/z): 477 [M+Na]*, 453
[M — H]; HR-TOE-MS (m/7): 477.1560
[M+ Na]™ (caled for CosHo6OgNa, 477.1525).

Acknowledgements

The authors thank Prof. Hao Zhang, West China
School of Pharmacy, Sichuan University for
identification of the plant materials. We are
grateful to Prof. Yang Ye, the Shanghai Institute
of Materia Medica of Chinese Academy of Science
for measuring the HR-TOF-MS. The authors thank
Ying-Hui Duan also for IR and UV data
measurements. This work was supported by grants
from the National Natural Science of Foundation
of China (No. 30600777), China Postdoctoral
Science Foudation (No. 20070410245), and
Counterpart Funds of Science and Technology
Program of Shenzhen in 2007.

References

[1] S. Laphookhieo, J.K. Syers, R. Kiattansakul,
and K. Chantrapromma, Chem. Pharm. Bull.
54, 745 (2006).

[2] W. Mahabusarakam, W. Nuangnaowarat, and
W.C. Taylor, Phytochemistry 67, 470 (2006).

[3] G.J. Bennett, L.J. Harrison, G. Sia, and K. Sim,
Phytochemistry 32, 1245 (1993).

[4] G. Sia, G.J. Bennett, L.J. Harrison, and K. Sim,
Phytochemistry 38, 1521 (1995).

[5] L.H.D. Nguyen and L.J. Harrison, Phytochem-
istry 50, 471 (1999).

[6] P. Phuwapraisirisan, S. Udomchotphruet,
S. Surapinit, and S. Tip-Pyang, Nat. Prod.
Res. 20, 1332 (2006).

[71 R. Somanathan and M.U.S. Sultanbawa,
J. Chem. Soc. Perkin Trans I 1935 (1972).

[8] E.K. Seo, N.C. Kim, M.C. Wani, M.E. Wall,
H.A. Navarro, J.P. Burgess, K. Kawanishi,
L.B.S. Kardono, S. Riswan, W.C. Rose,
C.R. Fairchild, N.R. Farnsworth, and A.D.
Kinghorn, J. Nat. Prod. 65, 299 (2002).

[9] Nilar and L.J. Harrison, Phytochemistry 60,
541 (2002).



