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ORIGINAL ARTICLE

Two new xanthones from Artocarpus obtusus

Najihah Hashima, Mawardi Rahmania*, Mohd A. Sukaria, Abdul M. Alib,

Noorjahan B. Alitheenb, Rosea Goc and Hazar B.M. Ismaild

aDepartment of Chemistry, Universiti Putra Malaysia 43400 UPM, Serdang, Selangor, Malaysia;
bDepartment of Cell and Molecular Biology, Universiti Putra Malaysia 43400 UPM, Serdang,
Selangor, Malaysia; cDepartment of Biology, Universiti Putra Malaysia 43400 UPM, Serdang,

Selangor, Malaysia; dCentre for Foundation Studies in Science, Universiti Malaya, 50603
Kuala Lumpur, Malaysia

(Received 18 September 2009; final version received 26 October 2009)

Two new xanthones, pyranocycloartobiloxanthone A (1) and dihydroartoindonesianin
C (2), were isolated from the stem bark of Artocarpus obtusus Jarrett by
chromatographic separation. Their structures were determined by using spectroscopic
methods and comparison with known related compounds. Pyranocycloartobilo-
xanthone A (1) showed strong free radical scavenging activity by using DPPH assay as
well as cytotoxicity towards K562, HL-60, and MCF7 cell lines.

Keywords: Artocarpus obtusus; Moraceae; pyranocycloartobiloxanthone A;
dihydroartoindonesianin C; cytotoxicity

1. Introduction

The genus Artocarpus J.R. Forster and J.G.

Forster (Moraceae), comprising about 55

species, is native to South and Southeast

Asia, New Guinea, and the South Pacific [1].

Many of the species are cultivated for their

edible fruit and some are used as material for

light construction and furniture [1,2]. The

bark, leaves, seeds, fruits, and roots of some

species have medicinal properties and have

been traditionally used in Southeast Asia for

diarrhea [3,4]. Previous work on the genus

revealed the occurrence of various phenolic

compounds such as flavonoids containing

isoprenyl substituents and certain oxygen-

ation patterns [2,5]. Many of these com-

pounds have been reported to show

cytotoxic, antioxidant, and anti-inflamma-

tory activity [6,7]. In this study, two new

compounds, pyranocycloartobiloxanthone

A (1) and dihydroartoindonesianin C (2),

were isolated from the stem bark of the

endemic and rare Artocarpus obtusus

known locally as ‘pala tupai’. In continu-

ation of our study of bioactive compounds

from tropical forest of Malaysia [8,9], we

report the isolation of these new xanthone

derivatives and their structural elucidation

based on spectroscopic evidence and

comparison with literature reports.

2. Results and discussion

A. obtusus was selected for further investi-

gation on the basis of bioassay results.

Extensive fractionation and purification

of the crude CHCl3 extract with a series of
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silica gel column chromatography and

chromatotron yielded two new xanthone

derivatives, pyranocycloartobiloxanthone

A (1) and dihydroartoindonesianin C (2).

Pyranocycloartobiloxanthone A (1) was

obtained as yellow needle-shaped crystals,

with mp 288–2908C. The HR-EI-MS of the

compound displayed a molecular ion peak at

m/z 450.1319, which supported the molecu-

lar formula C25H22O8. With strong evidence

from 1H and 13C NMR spectral data

(Table 1), the molecular formula of the

compound was further supported. The IR

spectrum showed hydroxyl and conjugated

carbonyl absorption bands at 3386 and

1650 cm21, respectively. The gross spectral

features of the compound indicated a

combination of structural relationship with

artoindonesianin Z-2 (3) [2] and cycloarto-

biloxanthone (4) [10] with some differences.

The NMR spectra were recorded in DMSO

since the compound was relatively insoluble

in other solvents. The 1H NMR spectrum in

the downfield region at d 13.36 clearly

indicated the typical characteristic signal of

a chelated hydroxyl group (Table 1). Other

signals in the 1H NMR spectrum showed two

singlets of the two chromene methyl groups

at d 1.40 and 1.42, together with the two

doublets due to the olefinic protons at d 6.86

andd5.74 (J ¼ 10.1 Hz). This confirmed the

presence of 2,2-dimethyl chromene [11].

The two aromatic singlets at d 6.43 and d

6.17 appeared similar to cycloartobilox-

anthone (4) [10] and were assigned to

protons H-30 and H-6, respectively.

The methylene protons at C-11 occurred

at two different chemical shifts d 1.88 and

3.32 as triplet and doublet of doublet,

respectively. These assignments are sup-

ported by the HMBC correlations of the

protons to the neighboring carbon atoms

(Table 1), and the DEPT spectrum clearly

confirmed the existence of only one

methylene group. The multiplet at d 2.55

assigned to methine proton H-12 showed

HMBC correlations with carbon signals at

C-10, C-60, and C-3. The 1H NMR spectrum

also revealed the occurrence of an oxy-

methine proton at d 5.32 as a multiplet and

assigned to H-14, consistent with the

presence of hemiacetal linkage [2]. Obser-

vation of the signal at d 93.1 for the tertiary

C-14 in the 13C NMR spectrum supported

the occurrence of this hemiacetal function-

ality. The tertiary methyl group at CH3-15

occurred as a doublet at d 1.08. The location

of this group was determined by HMBC

correlations with C-12, C-13, and C-14.

Hence, based on these data and related

literature values, the structure of pyranocy-

cloartobiloxanthone A was established as

that given in Figure 1, a hemiacetal flavone.

Dihydroartoindonesianin C (2) was

obtained as yellowish needles, with mp

210–2128C. The HR-EI-MS spectrum gave

a molecular ion peak at m/z 420.1560 for

the molecular formula C25H24O6 and

further supported by the NMR spectral

data (Table 2). The UV absorption bands at

288 (1.18), 345 (0.40), and 394 (0.16) nm

are consistent with the existence of a

xanthone skeleton and the IR spectrum

supports the occurrence of hydroxyl,

chelated hydroxyl, two carbonyl (1728

and 1654 cm21), and aromatic ring func-

tionalities. The spectral data of the com-

pound were compared with those of

artoindonesianin C (5) [12], previously

isolated from Artocarpus tysmanii Mig.

which showed some similarities and

differences (Table 2). The 1H NMR spectral

data showed the occurrence of a sharp

methyl singlet at d 1.76 (six protons) and

two olefinic doublets at d 5.65 and 6.61,

each with a coupling constant of 10.3 Hz,

typical characteristic of a 2,2-dimethyl-

chromene ring [11]. Only two aromatic

protons were observed in the spectrum, and

they occurred as singlets at d 8.32 and 6.32

and are attributed to H-11 and H-6,

respectively. Other characteristics of the

spectrum included signals for a chelated

hydroxyl (d 12.50), a tertiary hydroxyl

(d 4.22), and four oxyaril (d 151.1, 151.2,

163.2, and 166.7) groups, suggesting that

compound 2 contains oxygen functionali-

ties at C-2, C-9, C-7, and C-5. The DEPT
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spectrum clearly indicated the presence of

25 carbon atoms including five methyls,

one methylene, five methines, and two

carbonyls (d 179.1 and 198.4). Hence, the

basic skeleton of the molecule contains a

chromene ring, a fused xanthone ring, and a

five-membered ketone ring. The isopropre-

nyl side chain in 5 was replaced by an

isopropyl substituent as collaborated by the

appearance of a six proton doublet for the

two methyl groups at d 1.50. The methine

proton H-13 and the methylene protons

H-30 overlapped each other at d 2.81.

All of the above supportive evidence are

Figure 1. The structures of compounds 1–5.
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in agreement with the structure of com-

pound (2), with the trivial name dihydroar-

toindonesianin C.

The DPPH assay described by Lee

et al. [13] was used to show that compound

1 is a strong free radical scavenger with an

IC50 value of 2.0mg/ml. This compound

also exhibited strong cytotoxic activity

against K562, HL-60, and MCF7 cell lines

with IC50 values of 0.5, 2.0, and 5.0mg/ml,

respectively.

3. Experimental

3.1 General experimental procedures

All melting points (mp) were determined

using a hot-stage melting-point apparatus

model Leica Galen III equipped with

microscope and are uncorrected. UV and

IR spectra were measured with Shimadzu

UV 2100 and Perkin Elmer FT-IR (model

1725X) spectrophotometers, respectively.

The 1H and 13C NMR spectra were obtained

with JEOL ECA-400 spectrometer operat-

ing at 400 and 100 MHz with tetramethylsi-

lane (TMS) as the internal standard,

respectively. The MS were obtained with a

Shimadzu GCMS-QP5050 spectrometer

with a direct induction probe (DIP) using

ionization induced by electron impact at

70 eV. Column chromatography was packed

with Merck silica gel 60 (0.063–0.200 mm

mesh size; Darmstadt, Germany). Analyti-

cal thin layer chromatography (TLC) was

performed on commercially available

Merck TLC plastic sheets precoated with

Keisegel 60 F254, 0.2 mm thickness, and the

Table 2. 1H and 13C NMR spectral data and selected HMBC correlations for dihydroartoindo-
nesianin C (2) and artoindonesianin C (5).

2 in CDCl3 5 in DMSO-d6 [12]

H/C dH dC HMBC dH dC

2 – 151.1 – – 150.1
3 – 119.2 – – 120.7
4 – 179.1 – – 178.9
5 166.7 – – 162.1
6 6.32 (1H, s) 100.1 C-10, 7 6.30 99.1
7 – 163.2 – – 160.6
8 – 101.4 – – 101.1
9 – 151.2 – – 150.9
10 – 103.5 – – 103.5
11 8.32 (1H, s) 128.2 C-2, 4 8.15 131.3
12 – 148.6 – – 141.0
13 2.81 (1H, m) 130.2 – – 137.6
14 1.50 (3H, d, J ¼ 7.6 Hz) 28.0 C-12, 13 5.02/5.25 131.3
15 1.50 (3H, d, J ¼ 7.6 Hz) 28.0 C-12, 13 2.10 24.5
16 6.61 (1H, d, J ¼ 10.3 Hz) 114.2 C-8 6.89 113.8
17 5.65 (1H, d, J ¼ 10.3 Hz) 126.5 C-8 5.90 128.4
18 – 86.6 – – 78.9
19 1.76 (3H, s) 29.7 C-18 1.46 28.0
20 1.76 (3H, s) 29.7 1.46 28.0
10 – 125.1 – – 124.3
20 – 198.4 – – 198.0
30 2.81 (2H, s, ZCH2) 32.3 – 2.92/3.28 52.6
40 79.1 – – 76.3
50 – 162.3 – – 158.6
60 1.25 (3H, s, ZCH3) 27.6 – – 172.6
OH-5 12.50 (1H, br, ZOH) – 12.58
OH-40 4.22 (1H, br, ZOH) – 6.78
OMe – 3.60
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chromatotron plates were coated with

Keisegel 60 PF254 and scrapped to

0.75 mm thickness.

3.2 Plant material

Samples of the air-dried stem bark

were collected from Sarawak in 2004.

A voucher specimen (S94402) has been

deposited at the Herbarium, Department of

Biology, Faculty of Science, Universiti

Putra Malaysia and identified by Dr Rosea

Go of the department.

3.3 Extraction and isolation

The dried and ground stem bark (640 g)

was sequentially extracted with n-hexane,

CHCl3, and MeOH at room temperature.

The extracts were concentrated in vacuo.

The crude CHCl3 extract (9 g) was coated

on silica gel and fractionated by gravity

column chromatography. Solvents of

increasing polarity consisting of petroleum

ether (PE), PE–CHCl3, CHCl3, CHCl3–

EtOAc, EtOAc–MeOH, and MeOH were

used to elute 36 fractions of 200 ml each.

The combined fractions 21–23 were

further purified by column chromatog-

raphy, and the yellow solid obtained was

washed with MeOH and recrystallized

from DMSO to give pyranocycloartobilo-

xanthone A (1) as yellow needle-shaped

crystals (67.8 mg). The mother liquor was

further chromatographed twice using silica

gel and eluted with n-hexane with

gradually increasing proportions of

CHCl3 and MeOH. The combined frac-

tions 9 – 14 were then separated by

chromatotron and eluted with n-hexane–

EtOAc (88:12) to afford a yellow solid of

dihydroartoindonesianin C (2), which was

recrystallized with DMSO to give needle-

shaped crystals (8 mg).

3.3.1 Pyranocycloartobiloxanthone A

(1)

Yellow needles (67.8 mg), mp 288 –

2908C; IR (KBr) nmax: 3386 (OH), 2928

(saturated CZH), 1650 (CvO), 1606,

1552, 1480, 1362, 1276, 1154, 994 cm21;

UV (DMSO) lmax (log 1): 228 (1.25), 275

(1.35), 309.5 (0.47), 394.5 (0.99) nm;
1H NMR (DMSO-d6, 400 MHz) spectral

data, see Table 1; 13C NMR (DMSO-d6,

100 MHz) spectral data, see Table 1; EI-

MS m/z 450 [M]þ(35.66), 435 (100), 377

(55.74), 347 (13.86), 321 (5.82), 279

(4.25), 203 (10.07), 189 (44.81), 166

(24.85); HR-EI-MS m/z: 450.1319 [M]þ

(calcd for C25H22O8, 450.1315).

3.3.2 Dihydroartoindonesianin C (2)

Yellow needles (8 mg), mp 210–2128C;

IR (CHCl3) nmax: 3384 (OH), 2920

(saturated CZH), 1728, 1654, 1595,

1460, 1018 cm21; UV (CHCl3) lmax

(log 1): 288 (1.18), 345 (0.40), 394 (0.16)

nm; 1H NMR (CDCl3, 400 MHz) spectral

data, see Table 2; 13C NMR (CDCl3,

100 MHz) spectral data, see Table 2; EI-

MS m/z 420 (10.47) [M]þ, 406 (26.55),

405 (100), 334 (4.55), 195 (10.06), 174

(8.29); HR-EI-MS m/z: 420.1560 [M]þ

(calcd for C25H24O6, 420.1566).
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