
 

 

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 tannin-related compound from the rhizome of Polygonum bistorta
L.
X. -Q. Liua; H. -M. Huaa; J. Liua; F. -K. Chena; L. -J. Wua

a chool of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang, China

To cite this Article Liu, X. -Q. , Hua, H. -M. , Liu, J. , Chen, F. -K. and Wu, L. -J.(2006) 'A new tannin-related compound
from the rhizome of Polygonum bistorta L.', Journal of Asian Natural Products Research, 8: 4, 299 — 302
To link to this Article: DOI: 10.1080/10286020500034956
URL: http://dx.doi.org/10.1080/10286020500034956

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/10.1080/10286020500034956
http://www.informaworld.com/terms-and-conditions-of-access.pdf


A new tannin-related compound from the rhizome
of Polygonum bistorta L.

X.-Q. LIU, H.-M. HUA, J. LIU, F.-K. CHEN* and L.-J. WU

School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang
110016, China

(Received 16 August 2004; revised 4 November 2004; in final form 10 November 2004)

A new tannin-related compound named bistortaside A (1) and a known compound have been isolated
from the rhizome of Polygonum bistorta L. A new compound was elucidated as 3-methyl-gallic acid 4-O-
b-D-(60-O-300-methyl-galloyl)-glucopyranoside and a known compound was quercetin-30-O-b-D-

glucopyranoside (2) on the basis of spectroscopic analysis.
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1. Introduction

Polygonum bistorta L. (Polygonaceae) is widely distributed in Hebei, Liaoning and Inner

Mongolia in China [1]. Its rhizomes have been used in Chinese folk medicine to treat

dysentery with bloody stools, diarrhoea in acute gastroenteritis, acute respiratory infection

with cough; carbuncles, scrofula, aphthous ulcer, haematemesis, epistaxis, haemorrhoidal

bleeding and venomous snake bite [2]. It has been reported that this crude drug exhibited

several potent pharmacological activities, including antibacterial, anti-inflammatory and

anti-mutation activity [3–5]. Previous investigations resulted in the isolation of

triterpenoids, flavones and phenolic acids from the rhizome of P. bistorta L. [4,6,7]. In

present study we found that the BuOH extract from the rhizome of this plant showed an anti-

inflammatory effect and a new compound, bistortaside A (1) was obtained. Quercetin-30-O-

b-D-glucopyranoside (2) was gained for the first time from this genus. The structural

elucidation of compound 1 is reported in this paper.

2. Results and discussion

Bistortaside A (1) was obtained as a pale white, amorphous powder frommethanol. It showed

positive FeCl3 and Molish reaction. The molecular formula, C22H24O14, was determined on
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the basis of the quasi-molecular ion peak [M þ Na]þ at m/z 535.1079 in HRFAB-MS

spectrum and by its 1H NMR and 13C NMR spectral data (see figure 1).

The IR spectrum of 1 indicated the presence of hydroxy (nmax 3433 cm
21), carboxyl (nmax

1693 cm21) and benzene ring (nmax 1601, 1513 cm21). Its UV spectrum showed the

maximum absorption at 214 (4.6), 253 (4.0) and 279 (4.1) nm assignable to galloyl group.

The 1H NMR spectrum in DMSO-d6 gave two methoxyl signals at d 3.68 (3H, s) and 3.75

(3H, s), two groups of meta-related aromatic proton signals at d 7.01, 7.07 and 7.00, 7.11 as

well as glycosyl proton signals at d 4.84 (1H, d, J ¼ 7.0Hz), 3.51 (1H, m), 4.24 (1H, d d,

J ¼ 11.4, 5.8 Hz), 4.45 (1H, d, J ¼ 11.4Hz). The 13C NMR spectra showed 22 carbon

signals of the two methoxyl carbons (d 55.9 and 56.2), six carbons of a glycosyl unit (d 104.4,

74.0, 76.0, 69.9, 74.4, 63.8) and two galloyl carbons (d 104.9, 105.1, 126.8, 110.8 ( £ 2),

119.4, 137.6, 139.6, 145.4, 147.9, 150.2, 152.8, 165.7 and 167.0). Acid hydrolysis of

compound 1 indicated the presence of glucose. The 1H NMR and 13C NMR signals of 1 were

assigned on the basis of the HMQC and HMBC spectra (table 1). In the HMBC spectrum

(figure 2), the signals at d 4.84 (glu-H-10) and 9.40 (5-OH) showed long-range correlations

with the signal at d 137.6 (C-4), respectively. Long-range correlations of signals at d 7.01

(H-2) and 7.07 (H-6) with d 137.6 (C-4) and 167.0 (C-7) were also observed. So the glycosyl

moiety was attached to the C-4 of a gallic acid. In addition, the signals at d 4.24 (Glu-H-60),

7.00 (H-200) and 7.11 (H-600) showed long-range correlations with the signal at d 165.7 (C-700).

Thus, another galloyl group was attached to the C-60 of the glycosyl unit. The two methoxyl

signals at d 3.68, 3.75 showed correlations with C-3 (d152.8) and C-300 (d 147.9),

respectively. Thus, the locations of two methoxyl groups were determined. Since the

glycosyl was determined as b-type by the coupling constant of anomeric proton at d 4.84

(1H, d, J ¼ 7.0Hz), the structure of compound 1 was designated as 3-methyl-gallic acid

4-O-b-D-(60-O-300-methyl-galloyl)-glucopyranoside.

3. Experimental

3.1 General experimental procedures

Melting points were measured on a Yanaco MP-S3 micro-melting pointmeter and are

uncorrected. UV spectra were recorded on a Shimadzu UV-260 UV–Vis spectrophotometer

and IR spectra were taken on a Bruker IR S-55 infrared spectrophotometer. All NMR spectra

were recorded on a Bruker ARX-300 instrument with TMS as internal reference. HRFAB-

MS was measured on an Autospec Ultima-ETOF mass spectrometer (Micromass, UK).

Figure 1. Structure of 1.
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The optical rotation was measured on a Perkin-Elmer 241 polarimeter at 208C. Column

chromatographic separations were carried out using Polyamide (Taizhou Luqiao

Biochemical Corporation, Zhejiang, China) and Sephedex LH-20 (Pharmacia).

3.2 Plant material

The plant material was purchased from Liaoning Province Materia Medica Corporation,

China, and identified as Polygonum bistorta L. by Professor Yun-zhen Guo of Shenyang

Table 1. 1H NMR and 13C NMR data of 1.

Position dC (DMSO-d6) dH (DMSO-d6) dH (C5D5N-d5)

1 126.8
2 105.1 7.01 (1H, br.s)
3 152.8
4 137.6
5 150.2
6 110.8 7.07 (1H, br.s)
7 167.0
3-OCH3 56.2 3.68 (3H, s)
5-OH 9.40
10 104.2 4.84 (1H, d, J ¼ 7.0Hz) 5.45 (1H, d, J ¼ 6.7Hz, H-10)
20 74.0 4.27 (1H, m, H-20)
30 76.0 4.29 (1H, m, H- 30)
40 69.9 4.19 (1H, m, H-40)
50 74.4 3.51 (1H, m) 4.19 (1H, m, H-50)
60 63.8 4.24 (1H, dd, J ¼ 11.4, 5.8Hz), 4.97 (1H, dd, J ¼ 5.1, 11.6Hz, H-60),

4.45 (1H, d, J ¼ 11.4Hz) 5.21 (1H, d, J ¼ 11.6Hz, H-60)
100 119.4
200 104.9 7.00 (1H, br.s)
300 147.9
400 139.6
500 145.4
600 110.8 7.11 (1H, br.s)
700 165.7
300-OCH3 55.9 3.75 (3H, s)
400-OH 9.18 (1H, br.s)
500-OH 9.40 (1H, br.s)

Figure 2. Key HMBC correlations of 1.
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Pharmaceutical University, China. A voucher specimen is deposited at the Herbarium of the

Shenyang Pharmaceutical University, China.

3.3 Extraction and isolation

The dried rhizome powder (10 kg) of Polygonum bistorta L. was refluxed three times with

95% EtOH and concentrated in vacuo to give a crude extract (1580 g). The whole extract was

suspended in water and partitioned with CHCl3, EtOAc and n-BuOH, successively. Part of

the BuOH extract (227 g) was subjected to polyamide chromatography and eluted with

CHCl3/MeOH (from 100:1 to 1:1) and six fractions were obtained. Fraction 3 (CHCl3/MeOH

100:20) was further purified by Sephadex LH-20 chromatography with CHCl3/MeOH (3:7)

to yield bistortaside A (1) (35mg) and quercetin-30-O-b-D-glucopyranoside (2) (12mg).

3.3.1 Bistortaside A (1). C22H24O14, an amorphous pale white powder, mp: 154–1558C.

[a ]D 253 (c 0.9, MeOH); UV (MeOH) lmax (nm) (log e): 214 (4.6), 253 (4.0), 279 (4.1); IR

nmax (KBr) (cm21): 3433, 1693, 1600, 1513; 1H NMR (DMSO-d6 300MHz), 13C NMR

(DMSO-d6 75MHz) and 1H NMR (C5D5N-d5 300MHz) of glycosyl data: see table 1.

HRFAB-MS m/z 535.1079 (calcd For C22H24O14Na 535.1064) [M þ Na]þ.

Hydrolysis of 1: A solution of compound 1 (6mg) in 2ml of 2N HCl was stirred for 24 h at

608C. The reaction mixture was cooled to room temperature, and extracted with EtOAc three

times. The water solution was adjusted to pH 9.0 with 0.05N NaOH, reacted at room

temperature for 12 h, and was neutralized with 2N HCl.

3.3.2 Quercetin-30-O-b-D-glucopyranoside (2). 1H NMR (DMSO-d6, 300MHz) and 13C

NMR (DMSO d6, 75MHz) data are consistent with literature values [8].
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