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Chemical Constituents from Tubers of Polygonum multiflorum Thunb.
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Abstract: The chemical constituents extracted from tubers of Polygonum multiflorum Thunb. originated from

Deqing of Guangdong Province were isolated by using chromatographic techniques. On the basis of spectral data,

eight phenolic components were identified, such as physcion-8-B-D-(6'-0O-acetyl)glucoside (1), physcionin (2),
emodin (3), epicatechin (4), torachrysone 8-O-B-D-glucopyranoside (5), 2,3,5,4'-tetrahydroxystilbene 2-0O-B-D-
glicopyranoside (6), 4-hydroxybenzaldehyde (7), 5-carboxymethyl-7-hydroxy-2-methylchromone (8). Compounds

1,7 and 8 were isolated from this plant for the first time.
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Radix Polygoni Multiflori was firstly recorded in
Kaiyuan Materia Medica of Song Dynasty. It comes
from the dry tubers of Polgonum multiflorum
Thunb., which is neutral in nature, sweet and bitter in
taste, and attributive to the meridians of the heart, liver
and large intestine, and it has the actions of checking
malaria and removing toxins, moistening the bowls
and promoting defection. While Radix Polygoni
Mutltiflori is slightly warm in nature, sweet and
astringent in taste, and attributive to the meridians of
the liver and kidney, which has the actions of
tonifying meridians and blood, strengthening kidney
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and blacking hair. Recent pharmacological research
indicated that Radix Polygoni Multiflori has
antibacterial and hematopoietic effects, and also can
counteract aging, enhance immunity and promote
cardiovascular function. The main chemical
constituents of Radix Polygoni Multiflori are
anthraquinones, diphenyl ethylene glycosides, and
polyproanthocyanidins. In addition, it also includes
large amount of lecithin and various kinds of trace
elements. Till now, it was reported that different kinds
of compounds had been isolated from the tubers of P.

]

multiflorum™-. In this study, in order to supply
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evidence for the advanced development of medicinal
material from the south of five ridges in China, a
further analysis of chemical constituents of tubers of
P. multiflorum from Deqing of Guangdong Province
was carried out. Eight phenolic components have
been isolated and identified, and compounds 1, 7 and
8 were isolated from this plant for the first time.

1 Experiment

1.1 Equipment and regents

The 'H (400 MHz) and "C (100 MHz) NMR
spectra were obtaned on a Bruker DRX-400
mstrument with TMS as internal standard. ESIMS
was performed on a MDS SCIEX API 2000 LC/MS/
MS instrument. For column chromatography, silica
gel 60 (100 ~ 200 mesh, Qingdao Marine Chemical
Ltd., Qingdao, China), polyamide (100 ~200 mesh, Si-
jia Biochemical Plstic Company, Taizhou, Zhejiang),
Develosil ODS (10 pm, Nomura Chemical Co. Ltd.,
Japan), and Sephadex LH-20 were used.

1.2 Plant materials

The tubers of P. multiflorum were collected
from Deqing, Guangdong in July 2005, and
authenticated by Prof. LI Ying-li College of
Pharmaceutical Sciences, Xi’ an Jiaotong University.

1.3 Extraction and isolation

The air-dried and powdered tubers of P.
multiflorum (1.5 kg) were extracted with 95% EtOH
three times at room temperature. The EtOH solutions
were combined and concentrated in vacuo. The
residue was sequentially extracted with petroleum
ether, CHCl; and EtOAc. The combined EtOAc
solution, upon evaporation, yielded the dark-brown
syrup (52.5 g). This syrup was subjected to SiO,
column chromatography (CC) eluited with CHCL-
MeOH mixtures of increasing polarities (95: 5 to 80:
20), and then five fractions (I ~ V) were obtained.
Further separation by SiO, CC eluted with petroleum
ether-acetone (75: 25) followed by recrystallization to
afford 3 (187 mg) and 1 (10 mg) from fraction II.
Fraction III was further chromatographed on a SiO,
CC eluted with CHCL,-MeOH (95: 5 to 75: 25) followed

by purification with polyamide CC eluted with MeOH-
H,0 (1: 2) to afford 8 (8 mg), 2 (12 mg) and 5
(60 mg). Fraction IV, which was further separated by
Si0, CC eluted with petroleum ether-acetone mixtures
of increasing polarities (95: 5 to 50: 50) followed by
purification with Sephadex LH-20 CC ehited with
MeOH, afforded 4 (180 mg), 6 (113 mg), and afford
7 (12 mg) by purification with HPLC eluted with
MeOH-H, O (3:2).

1. 4 Structure identification

Physcion-8-B-D-( 6’-0-acetyl ) glucoside (1)
Yellow needles, ESIMS m/z 489 [M +H]". 'H NMR
(400 MHz, pyridine-d;), & 7.69 (1H, br s, H-5), 7.67
(1H, d, J = 2.2 Hz, H4), 7.50 (1H, br s, H-7), 7.12
(1H,d,J = 2.2 Hz, H2),573 (1H, d, J = 7.7 Hz,
H-1"), 430 ~5.05 (6H, m, H2' ~6"), 3.84 (3H, s, 3-
OCH,), 2.20 (3H, s, 6-CH;), 2.01 (3H, s, 6 -
OCOCH,); "C NMR (100 MHz, pyridine-d,): 8 187.4
(C9), 182.3 (C-10), 170.8 (6'-OCOCH,), 165.3 (C-
3), 163.0 (C-8), 161.5 (C-1), 147.3 (C-6), 132.8 (C-
4a), 124 .8 (C-10a), 123.0 (C-7), 120.1 (C-5), 116.2
(C9a), 115.4 (C-8a), 109.0 (C-2), 106.5 (C-4), 102.9
(C-1"), 782 (C-2"), 75.8 (C-5"), 74.8 (C-3"), 71.2 (C-
4", 64,7 (C-6"), 56.0 (3-OCH,), 21.4 (6-CH,), 20.7
(6'-OCOCH,). All these data are consistent with those
reported in literature [2].

Physcionin (2) Yellow needles, ESIMS m/z
445 [M-H] . "HNMR (400 MHz, pyridine-d;), 8 7.68
(1H, br s, H-5), 7.64 (1H, d, J = 2.2 Hz, H4), 7.60
(1H, br s, H7), 7.14 (1H, d, J = 2.2 Hz, H-2), 5.78
(IH, d, J = 6.1 Hz, H-1"), 422~4.65 (6H, m, H2~
6", 3.81 (3H, s, 3-OCH,); "C NMR (100 MHz,
pyridine-d;): 8 187.4 (C9), 182.3 (C-10), 165.3 (C-
3), 162.8 (C-8), 161.7 (C-1), 147.1 (C-6), 132.8 (C-
4a), 124.5 (C-10a), 122.9 (C-7), 119.8 (C-5), 115.6
(C92a), 115.2 (C-8a), 108.1 (C-2), 107.3 (C-4), 103.0
(C-1",79.3 (C-2"), 78.1 (C-5"), 74.7 (C-3"),71.2 (C-
4", 62.4 (C-6"), 55.8 (3-OCH,), 21.4 (6-CH;). Al
these data are consistent with those reported in
literature [3].

Emodin (3) Yellow needles, ESIMS m/z
269 [M-H] . '"H NMR (400 MHz, DMSO-d,), 3 7.40
(1H, br s, H-5), 7.14 (1H, d, J = 2.0 Hz, H4), 7.09
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(1H, br s, H-7), 6.66 (1H, d, J = 2.0 Hz, H-2), 246
(H, s, 6-CH,); “C NMR (100 MHz, DMSO-d,): &
191.6 (C9), 182.1 (C-10), 166.4 (C-3), 166.2(C-1),
163.2 (C-8), 149.5 (C-6), 136.5 (C-10a), 134.1 (C-
4a), 124.5 (C-7), 121.4 (C-5), 114.4 (C9a), 1104
(C-8a), 109.6 (C4), 108.8 (C-2), 22.0 (6-CH;). All
these data are consistent with those reported in
literature [4].

Epicatechin (4) Brown solid, ESIMS m/z
291.3 [M+H]". '"H NMR (400 MHz, acetone-d;), &
688 (1H,d,J = 2.0 Hz, H-2"), 6.78 (1H, dd, J = 7.6,
1.8 Hz, H5"), 6.75 (1H, d, J = 8.0 Hz, H-6"), 6.01
(1H,d,J = 1.8 Hz, H-8),5.86 (1H, d, J = 1.8 Hg,
H-6),4.54 (1H, d, J = 7.6 Hz, H-2),3.99 (1H, m, H-
3),2.90 (1H, dd, J = 164, 5.6 Hz, H4a), 2.51 (1H,
m, H4b); *C NMR (100 MHz, acetone-d;): 8 157.6
(C-5), 157.1 (C-7), 156.7 (C-9), 145.6(C-3"), 145.6
(C4", 1319 (C-1", 1199 (C-6", 115.6(C-2", 115.1
(C-5"), 100.5 (C-10), 96.1 (C-6), 95.3 (C-8), 82.5 (C-
2), 68.2 (C3), 28.7 (C4). Al these data are
consistent with those reported in literature [5].

Torachrysone 8-0-g8-D-glucopyranoside (5)
Yellow needles, ESIMS m/z 409.3 [M + H]". 'H
NMR (400 MHz, acetone-d,): 8 7.02 (1H, s, H4),
700 (1H, d,J = 23 Hz, H-7), 685 (1H, d, J = 23 Hg,
H5),5.18 (1H, d, J = 72 Hz, H-1"), 3.52~3.98 (6H,
m, H2'~6"), 3.86 (3H, s, 6-OCH,), 2.51(3H, s, 2-
COCH,), 2.26 (3H, s, 3-CH,); “C NMR (100 MHz,
acetone-d,): 3 204.9 (2-COCH;), 159.6 (C-6), 156.7
(C-8), 153.0 (C-1), 138.3 (C4a), 135.1 (C-3), 124.0
(C-2), 119.8 (C4), 109.9 (C-8a), 103.9 (C-7), 103.8
(C-5), 102.0 (C-1Y, 78.3 (C-5",77.7 (C-3"),74.5 (C-
29, 71.1 (C4Y, 62.3 (C-6"), 55.7 (6-OCH;), 32.4 (2-
COCH,), 20.1 (3-CH,). All these data are consistent
with those reported in literature [6].

2,35 ,4'-Tetrahydroxystilbene 2-0-p-D-glucopyr-
anoside (6) Yellow needles, ESIMS m/z 407 [M +
H]*. '"H NMR (400 MHz, acetone-d,): 8 7. 67 (1H,
d,J =165 He, H1B), 741 2H, d, J = 8.6 Hz, H2',
6", 696 (1H, d,J = 165 Hz, 1), 6.82 (1H,d,J =
6.8 Hz, H-3', 5", 6.66 (1H, d, J = 2.8 Hz, H-6), 6.28
(1H,d,J = 2.8 Hz, H4),4.61 (1H,d, J = 74 Hg,
H-1"), 3.89 (1H, t, J = 10.4 Hz, H-6"a), 3.79 (1H,

dd, J = 10.5,5.3 Hz, H6"b), 3.45~3.72 (3H, m, H-
2", H-3", H4'), 3.35 (1H, m, H-5''a); “C NMR
(100 MHz, acetone-d,): 8 158.1 (C4"), 155.9 (C-5),
151.9 (C-3), 137.6 (C-2), 133.2 (C-1), 1294 (C-1B,
11, 128.8 (C-3', 5", 121.8 (C-1a), 116.3 (C-2', 6"),
108.0 (C-6), 1034 (C4), 102.1 (C-1"), 77.8 (C-5"),
76.3(C-3"), 74.7(C-2"), 68.5(C4"), 62.5 (C-6"). Al
these data are consistent with those reported in
literature [7].

4-Hydroxybenzaldehyde ( 7 ) Colorless
needles, ESIMS m/z 123 [M+H] *."H NMR (400 MHz,
acetone-d,): 8 9.84 (1H, s, 1-CHO),7.79 2H, d, J =
8.6 Hz, H-2, 6), 6.96 (1H, d, J = 8.6 Hz, H-3, 5);
“C NMR (100 MHz, acetone-d;) :3 190.9 (1-CHO),
163.9 (C4), 132.8 (C-2, 6), 1304 (C-1), 116.6 (C-3,
5). All these data are consistent with those reported in
literature [8].

5-Carboxymethyl-7-hydroxy-2-methylchromone
(8) Yellow needles, ESIMS m/z 235 [M +H]".
"HNMR (400 MHz, acetone-d,): & 7.20 (1H, s, H-6),
7.00 (1H, s, H-8), 6.08 (1H, s, H-3), 472 2H, s, 5-
CH,COOH), 1.9 (3H, s, 2-CH,); “C NMR (100 MHz,
acetone-d,) 8 179.1 (CH4), 173.8 (5- CH,COOH), 163.9
(C-2), 162.7 (C-7), 160.7(C-8a), 139.5 (C-5), 118.9
(C-6), 115.7 (C4a), 111.5 (C-3), 102.5 (C-8), 41.7
(5-CH,COOH), 19.4 (2-CH,). All these data are
consistent with those reported in literature [9].

2 Discussion

In this study, compounds 1, 7 and 8 were first
isolated from the of P.  multiflorum.
Compounds 3 and 5 had ever been isolated from
Radix Polygoni Multiflori originated from Deqing of
Guangdong. Compound 6 has preventive and

tubers

therapeutic effects on hepatic injury, counteracts lipid
peroxidation and monoamine oxidase, and inhibits the
increase of vascular endothelial growth factor (VEGF)
and VEGF165 mRNA expression induced by
lysophosphatidylcholine ( LPC)™.
compound 6 arrived 113 mg (1.5 kg)”, which is
highest in the eight compounds obtained in the
research, indicating that P. multiflorum originated

The amount of

from Deqing of Guangdong has a bright future for the
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prevetion and treatmetnent of atherosclerosis.
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