
 

 

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

Coumarins from the leaves of Bambusa pervariabilis McClure
Jia Suna; Yong-De Yuea; Feng Tanga; Xue-Feng Guoa

a State Forestry Administration Key Open Laboratory, International Centre for Bamboo and Rattan,
Beijing, China

Online publication date: 26 March 2010

To cite this Article Sun, Jia , Yue, Yong-De , Tang, Feng and Guo, Xue-Feng(2010) 'Coumarins from the leaves of Bambusa
pervariabilis McClure', Journal of Asian Natural Products Research, 12: 3, 248 — 251
To link to this Article: DOI: 10.1080/10286020903578658
URL: http://dx.doi.org/10.1080/10286020903578658

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/10.1080/10286020903578658
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NOTE

Coumarins from the leaves of Bambusa pervariabilis McClure

Jia Sun, Yong-De Yue*, Feng Tang and Xue-Feng Guo

State Forestry Administration Key Open Laboratory, International Centre for Bamboo and Rattan,
Beijing 100102, China

(Received 19 November 2009; final version received 21 December 2009)

A new pyrone-coumarin, 7,8-dihydroxy-3-(3-hydroxy-4-oxo-4H-pyran-2-yl)-2H-chro-
men-2-one (1), along with two known coumarins, scopoletin (2) and scopolin (3), was
isolated from the 95% EtOH extract of the leaves of Bambusa pervariabilis McClure.
Their structures were determined on the basis of spectroscopic techniques and chemical
methods.

Keywords: Bambusa pervariabilis McClure; coumarin; 7,8-dihydroxy-3-(3-hydroxy-
4-oxo-4H-pyran-2-yl)-2H-chromen-2-one

1. Introduction

Bamboo comprises over 1300 species, and

more than 500 species have been found in

China. Chinese people realized the medi-

cal and health-care effects of bamboo leaf

long ago, and used it or its extract as a

traditional Chinese medicine and food

additive. Bambusa pervariabilis McClure

is one of the bamboo species found in

China. Chinese people used it as a

traditional medicine for the treatment of

febrile disorder, exogenous diseases, cool-

ing blood, and hemostasis [1]. Previous

phytochemical research on bamboo leaves

showed the presence of flavonoid, cou-

marin, and phenolic acids [2–4]. Cou-

marin, an important active component in

plants, has various medical activities [5]

such as anti-AIDS [6–9], anti-oxidant

activities [10,11], and different types of

cancer-preventive activity [12]. Extensive

chromatography of the EtOH extract of the

leaves of B. pervariabilis McClure had led

to the isolation of a new pyrone-coumarin,

and two known coumarins were reported

from this species for the first time. This

paper deals with the isolation and struc-

tural elucidation of the new pyrone-

coumarin 1 (Figure 1).

2. Results and discussion

Compound 1 was obtained as a yellow

amorphous powder, mp 278.6–279.88C.

The molecular formula, C14H8O7, was

deduced from the positive HR-ESI-MS at

m/z 311.0158 [MþNa]þ. The ESI-MS

(positive) showed ion peaks at m/z 289.3

[MþH]þ and 311.3 [MþNa]þ. The IR

spectrum displayed characteristic absorp-

tion bands for hydroxyl (3456 cm21),

carbonyl (1744 and 1650 cm21) groups,

and aromatic rings (1575 and 1541 cm21).

The UV spectrum showed absorption

maxima at 230, 277, and 311 nm, charac-

teristic of the coumarin.

The 1H NMR spectrum (Table 1)

indicated the presence of five proton

signals at dH 7.23 (s, 1H), 8.27 (d,
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J ¼ 5.4 Hz, 1H), 7.02 (d, J ¼ 8.4 Hz, 1H),

6.62 (d, J ¼ 5.4 Hz, 1H), 6.70 (d,

J ¼ 8.4 Hz, 1H), and three hydroxyl

groups at d 10.30 (br s, 1H), 9.68 (br s,

1H), and 12.80 (br s, 1H). The 13C NMR

spectrum (Table 1) showed 14 carbon

signals, including two carbonyl signals at

dC 173.3 and 162.3, and six aromatic

carbons at dC 122.7, 117.7, 147.4, 144.8,

146.4, and 116.3. In the 1H NMR spectrum,

two proton signals at d 6.62 (d, J ¼ 5.4 Hz,

1H) and 8.27 (d, J ¼ 5.4 Hz, 1H) indicated

the existence of a cis-configured double

bond, and the 13C NMR spectrum showed

one carbonyl signal at d 173.3 and four

carbon signals at d 156.8, 155.8 144.5, and

116.3. All these data were similar to the

corresponding data of maltol [13,14]. In

the HMBC spectrum, the correlations of

H-60 at d 8.27 (d, J ¼ 5.4 Hz, 1H) with C-40

at d 173.3 and H-50 at d 6.62 (d, J ¼ 5.4 Hz,

1H) with C-30 at d 144.5 suggested that a

hydroxypyrone moiety existed in 1.

Additionally, a proton signal at d 7.23 (s,

1H) and two anomeric proton signals at

d 7.02 (d, J ¼ 8.4 Hz, 1H) and 6.70 (d,

J ¼ 8.4 Hz, 1H) in the 1H NMR spectrum

and nine carbon signals at d 162.3, 123.9,

124.7, 122.7, 117.7, 147.4, 144.8, 146.4,

and 116.3 in the 13C NMR spectrum

probably suggested the presence of a

coumarin skeleton. The 1H and 13C NMR

spectroscopic data of 1 were similar to the

corresponding data of scopoletin [15,16],

except for additional hydroxypyrone and

hydroxyl groups. This was confirmed by

further analysis of its HMBC and 1H–1H

COSY spectra. The correlation of H-5 at d

7.02 (d, J ¼ 8.4 Hz, 1H) with H-6 at d 6.70

(d, J ¼ 8.4 Hz, 1H) was shown in the
1H–1H COSY spectrum (Table 1), while

the HMBC spectrum showed the corre-

lations between H-4 at d 7.23 (s, 1H) and

C-5 at d 122.7, C-9 at d 146.4, C-2 at d

Table 1. 1H and 13C NMR spectral data for compound 1 in DMSO-d6
a.

No. dH dOH dC DEPT 1H–1H COSY

2 162.3 C
3 123.9 C
4 7.23 (s) 124.7 CH
5 6.70 (d, J ¼ 8.4, 1H) 122.7 CH H-6
6 7.02 (d, J ¼ 8.4, 1H) 117.7 CH H-5
7 147.4 C
7-OH 10.30 (br s, 1H)
8 144.8 C
8-OH 9.68 (br s, 1H) C
9 146.4 C
10 116.3 C
20 155.8 C
30 144.5 C
30-OH 12.80 (br s, 1H)
40 173.3 C
50 6.62 (d, J ¼ 5.4, 1H) 116.3 CH H-60

60 8.27 (d, J ¼ 5.4, 1H) 156.8 CH H-50

Note: a The 1H and 13C NMR spectral data were measured at 600 MHz, and the J values are given in Hz.
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Figure 1. Structure of compound 1.
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162.3, C-20 at d 155.8, H-6 at d 7.02 (d,

J ¼ 8.4 Hz, 1H) and C-8 at d 144.8, C-10 at

d 116.3, and H-5 at d 6.70 (d, J ¼ 8.4 Hz,

1H) and C-7 at d 147.4, C-9 at d 146.4.

In addition, the key correlations between

hydroxyl 8-OH at d 9.68 (br s, 1H) and C-8

at d 144.8, 7-OH at d 10.30 (br s, 1H)

and C-7 at d 147.4 were observed in the

HMBC spectrum (Figure 2). Furthermore,

the correlation of H-4 at d 7.23 (s) with

C-20 at d 155.8 in the HMBC spectrum

identified that C-3 of the coumarin section

was connected with C-20 of the hydroxy-

pyrone moiety by the CZC bond. Finally,

the structure of 1 was elucidated as 7,8-

dihydroxy-3-(3-hydroxy-4-oxo-4H-pyran-

2-yl)-2H-chromen-2-one.

Additionally, the two known com-

pounds were identified by spectroscopic

methods as scopoletin (2) [15,16] and

scopolin (3) [17].

3. Experimental

3.1 General experimental procedures

Melting point was determined with Shen-

guang WRX-1S thermal values analyzer

with microscope and is uncorrected. UV

spectra were obtained on Waters 2695

HPLC with a photodiode array detector. IR

spectra were taken on a Thermo Nicolet

FT-IR NEXUS 670 spectrophotometer

with KBr pellets. NMR spectra were

recorded on Varian System-600 and

Bruker System-300. HR-ESI-MS were

performed on an AutoSpec Ultima-TOF

mass spectrometer and ESI-MS data were

obtained with an Agilent 1100 Series mass

spectrometer.

3.2 Plant material

The leaves of B. pervariabilis McClure

were collected from Nanning City, Guangxi

Province, China in September 2008, and

identified by Prof. Dayong Huang, Bamboo

Research Institute, Nanning Academy of

Forestry, Nanning, China. A voucher

specimen (No. 200810-01) is deposited at

the International Centre for Bamboo and

Rattan (ICBR), Beijing, China.

3.3 Extraction and isolation

The shade-dried leaves of B. pervariabilis

McClure (8.24 kg) were extracted with

95% EtOH by cold percolation for three

times. A residue of 765.3 g was obtained

after the removal of the solvent by

evaporation. The residue was suspended

in H2O and extracted with petroleum ether.

The fraction after being extracted with

petroleum ether was subjected to macro-

porous absorption resin (AB-8) and eluted

with H2O, 20% EtOH, 40% EtOH, 60%

EtOH, 80% EtOH, and acetone. The 60%

EtOH fraction (42.9 g) was then chromato-

graphed over Sephadex LH-20 and eluted

with MeOH repeatedly, to yield com-

pounds 1 (11.3 mg), 2 (18.4 mg), and 3

(13.2 mg).

3.3.1 7,8-Dihydroxy-3-(3-hydroxy-4-oxo-

4H-pyran-2-yl)-2H-chromen-2-one (1)

Yellow amorphous powder (MeOH), mp

278.6–279.88C; UV lmax (nm): 230, 277,

311; FT-IR (KBr) gmax (cm21): 3456,

1744, 1650, 1575, 1541, 1319, 1281, 843,

825; 1H and 13C NMR spectral data (see

Table 1); HR-ESI-MS: m/z 311.0158

[MþNa]þ (calcd for C14H8NaOþ
7

O O

OH

HO

O

HO
O

HMBC

1H–1H COSY

Figure 2. Significant HMBC and 1H–1H
COSY correlations of compound 1.

J. Sun et al.250

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
2
9
 
2
2
 
J
a
n
u
a
r
y
 
2
0
1
1



311.0168); positive ESI-MS: m/z 289.3

[MþH]þ, 311.3 [MþNa]þ.
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