
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 22 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

A NEW ALKALOID FROM DYSOXYLUM BINECTARIFERUM
Dong-Hui Yanga; Shao-Qing Caia; Yu-Ying Zhaoa; Hong Lianga

a Department of Natural Medicines, School of Pharmaceutical Sciences, Peking University Health
Science Center, Beijing, China

To cite this Article Yang, Dong-Hui , Cai, Shao-Qing , Zhao, Yu-Ying and Liang, Hong(2004) 'A NEW ALKALOID FROM
DYSOXYLUM BINECTARIFERUM', Journal of Asian Natural Products Research, 6: 3, 233 — 236
To link to this Article: DOI: 10.1080/10286020310001608930
URL: http://dx.doi.org/10.1080/10286020310001608930

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020310001608930
http://www.informaworld.com/terms-and-conditions-of-access.pdf


A NEW ALKALOID FROM DYSOXYLUM
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Two compounds (1 and 2) have been isolated from the stem bark of Dysoxylum binectariferum (Roxb.) Hook. f. ex
Bedd. Compound 1 is rohitukine {5,7-dihydroxy-2-methyl-8-[4-(3-hydroxy-1-methyl)-piperidinyl]-4H-1-benzo-
pyran-4-one}, a known compound that has anti-inflammatory and immunomodulatory activities. Compound 2 is a
new alkaloid, named rohitukine N-oxide, the structure of which was elucidated on the basis of spectral evidences and
comparison with the 1H NMR data of rohitukine.
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INTRODUCTION

The plant Dysoxylum binectariferum (Roxb.) Hook. f. ex Bedd. (Meliaceae) is distributed in

Southern China. Phytochemical studies of this plant have been reported [1,2]. A continuation

of our research on the bioactive compounds of D. binectariferum has led to the isolation of

two alkaloids (1 and 2, Fig. 1). 1 is rohitukine, a known compound: 5,7-dihydroxy-2-methyl-

8-[4-(3-hydroxy-1-methyl)piperidinyl]-4H-1-benzopyran-4-one, which has anti-inflamma-

tory and immunomodulatory activities. The absolute configuration of 1 has been determined

as 5,7-dihydroxy-2-methyl-8-[4-(3S,4R-3-hydroxy-1-methyl)piperidinyl]-4H-1-benzo-

pyran-4-one by X-ray crystallographic analysis of the 4-bromobenzoyl derivative [3].

Compound 2 is rohitukine N-oxide, as a new compound, the structure of which was

determined on the basis of spectral evidence and comparison with the 1H NMR data of

rohitukine.

RESULTS AND DISCUSSION

Compound 2 is positive to Dragendorff reagent. HRMS (2 ) showed a molecular ion peak at

m/z 320.1124, which is consistent with the formula C16H19O6N. The UV spectrum exhibited

absorptions at lmax (nm): 227, 252, 257, 297 and 320 (sh), similar to those of rohitukine.
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Sixteen carbon and sixteen proton signals were observed in the 13C and 1H NMR spectra,

respectively, of 2. The 13C NMR spectrum showed nine signals of unsaturated carbon at

d 182.0 (C-4), 166.2 (C-2), 165.8 (C-7), 160.0 (C-5), 154.8 (C-9), 107.8 (C-3), 106.5 (C-8),

102.4 (C-10), and 100.4 (C-6), which indicated that 2 is an aromatic compound, and based on

the lowfield signals, five carbons (C-4, 2, 7, 5 and 9) were deduced to be connected with

oxygen or nitrogen atoms. The 1H NMR spectrum showed two methyl signals at d 3.18

(3H, s) and 2.38 (3H, s), and two unsaturated proton signals at d 6.13 (1H, s) and 6.03 (1H, s).

Comparison of the 1H NMR spectrum of 2 with that of rohitukine (1) revealed similar

chemical shifts (Table I). The signals of the piperidinyl proton for C-60, C-20 and N-Me shift

to lower field, suggesting that 2 is rohitukine N-oxide. The poor solubility of 2 in all organic

solvents also suggested that this compound is an N-oxide. Combining the HMQC, HMBC,

COSY and NOESY correlations (Fig. 2), the structure of 2 was elucidated as rohitukine

N-oxide, which is a new alkaloid. The configuration of the chiral carbons (C-30, 40) can be

deduced from the coupling constants of 30-H and 40-H and NOE experiments. H-30 (br, s) has

an NOE with H-40 and H-20, implying that H-30 is equatorial. H-40 (dd, J ¼ 13:3; 2.4) has an

NOE with H-30 and H-50, which implies that H-40 is axial. Therefore, the configuration of

C-30 and C-40 were determined as C-30S, C-40R, identical to that of rohitukine [3].

EXPERIMENTAL

General Experimental Procedures

HPLC/UV spectra were obtained on a MX-8070 pump and MCPD-3600 spectro

multichannel photodetector. A J0sphere ODS-M 80 column was used (250 £ 20 mm;
4mm). 1H and 13C NMR spectra were measured on an AL500 FT NMR (JEOL) using TMS

as internal standard. MS spectra were recorded on JMS-SX102AQQ and MDS SCIEX

QSTAR spectrometers. For column chromatography and TLC, silica gel was used. The

samples were visualized by spraying with Dragendorff reagent to produce an orange spot.

Plant Material

Dysoxylum binectariferum was collected from Ledong County, Hainan Province, China and

identified by Professor Hu-biao Chen (School of Pharmaceutical Sciences, Peking University

Health Science Center, China). A voucher specimen has been deposited at the Herbarium of

Pharmacognosy, School of Pharmaceutical Sciences, Peking University Health Science

Center, China.

FIGURE 1 Structure of compounds 1 and 2.
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Extraction and Isolation

The dried and powdered stem barks of Dysoxylum binectariferum (2 kg) were extracted with

MeOH. After the solvent was removed, the extract was suspended in water and extracted

with EtOAc and n-BuOH successively. The n-BuOH extract (12 g) was chromatographed

on silica gel column using the solvent system EtOAc–MeOH–NH3·H2O (5:5:0.1).

The fractions were monitored by TLC, and those containing 1 and 2 were purified by

FIGURE 2 HMBC, 1H–1H COSY and NOESY correlations of 2.

TABLE I 1H NMR data of 1 and 2 (d ppm and J in Hz)

No. d (1) d (2) D (2 2 1)

3 5.99 (1H, s) 6.13 (1H, s) 0.14
6 6.14 (1H, s) 6.03 (1H, s) 2 0.11
20a 3.44 (1H, d, J ¼ 12:2) 3.78 (1H, d, J ¼ 11:2; H-20a) 0.34
20b 3.32 (1H, d, J ¼ 11:2) 3.51 (1H, dt, J ¼ 12:2; 2.4, H-20b) 0.19
30 4.21 (1H, br) 4.31 (1H, br) 0.10
40 3.63 (1H, d, J ¼ 9:5) 3.60 (1H, dd, J ¼ 13:3; 2.4) 2 0.27
50a 3.16 (1H, m) 2.83 (1H, dq, J ¼ 13:2; 4.4, H-50a) 2 0.33
50b 1.71 (1H, d, J ¼ 10:3) 1.60 (1H, d, J ¼ 14:2; H-50b) 2 0.11
60a 3.52 (1H, d, J ¼ 8:3) 3.71 (1H, dt, J ¼ 12:2; 3.4, H-60a) 0.19
60b 3.14 (1H, m) 3.41 (1H, d, J ¼ 12:2; H-60b) 0.27
N-Me 2.86 (3H, s) 3.18 (3H, s) 0.32
2-Me 2.37 (3H, s) 2.38 (3H, s) 0.01
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preparative HPLC [HPLC column: J0sphere ODS-M 80 (250 £ 20 mm; 4mm); solvent:

CH3CN–0.15%KH2PO4 buffer solution (20% : 80%! 80% : 20%; 50 min); flow rate:

10 ml min21] to obtain the two alkaloid compounds 1 (rohitukine) and 2 (rohitukine N-

oxide).

Rohitukine N-oxide (2) was obtained as an amorphous powder from MeOH; HRMS: m/z

320.1124 [M 2 H]2, calcd. for C16H18O6N, 320.1134; UV lmax (nm): 227, 252, 257, 297 and

320 (sh); 1H NMR data (DMSO, see Table I); 13C NMR (DMSO) d 166.2 (C-2), 107.8 (C-3),

182.0 (C-4), 160.0 (C-5), 100.4 (C-6), 165.8 (C-7), 106.5 (C-8), 154.8 (C-9), 102.4 (C-10),

65.0 (C-20), 69.0 (C-30), 36.0 (C-40), 21.0 (C-50), 66.0 (C-60), 58.0 (N-Me), 20.0 (2-Me).

Acknowledgements

Thanks are due to the discovery technology research laboratories of Eisai Corporation

in Japan for providing the opportunity to carry out this study. Especially, Yang Dong-Hui

thanks Mr Takashi Sakai for guiding the experiments, and thanks are due to Mr N.K. Asai and

Mrs Kumiko Kishi for measuring NMR and MS spectra. The authors are also grateful to

Mr Makoto Ikeda and Mr Komeda for their help.

References

[1] Harmon, A.D., Weiss, U. and Silverton, J.V. (1979), Tetrahedron Lett. 8, 721–724.
[2] Naik, R.G., Kattige, S.L., Bhat, S.V., Alreja, B., Souza, N.J. and Rupp, R.H. (1988), Tetrahedron 44,

2081–2086.
[3] Yang, D.H., Cai, S.Q., Zhao, Y.Y. and Liang, H. (2003), Chin. Chem. Lett. 14, 720–723.

D.-H. YANG et al.236

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
3
3
 
2
2
 
J
a
n
u
a
r
y
 
2
0
1
1


