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Chemical constituents from the n-butanol fraction of Polygonum amplexicaule
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ABSTRACT: AIM To study the chemical constituents from n-butanol fraction of Polygonum amplexicaule D.
Don var. sinense Forbes et Hemsl. METHODS The n-butanol fraction of 70% ethanol extract extract from P.
amplexicaule was isolated and purified by TLC, normal-phase silica, reverse silica, macroporous resin, Sephadex

LH-20, preparative TLC and semi-preparative HPLC, then the structures of obtained compounds were identified by

KB 2019-09-28
E£TH. WmEAREIHRIBE (20151C3074) 5 #1MA D 2R A AR LI RE TR AT huOTH  (BG201803) 5 1M 24 K24 iF
FEMEE S BRI RIS (201824) 5 WIRG PR 25 K% — R ERH I 2298 B (2018-3)

EERI: B L (1993—), F, Wit 5 hheias, Tel: 18773158135, E-mail: 939423556@ qq.com

PR —EE . W ¥ (1996—), %, WFFRIrimhaiss, Tel: 13548941347, E-mail: 937756198@ qq.com

*BEEE. VDY (1969—), B, WL, 8lEd, WFP2i2i mialiiisy, Tel: 13768138416, E-mail: 1052262329@ qq.com
JA/NE (1968—), W, M4, HEAESIN, WFEPERURSIIR SHZF L, Tel: 13975881166, E-mail: gale9888@
163.com

2346



2020 4F 9 A
¥t £l

R %

Chinese Traditional Patent Medicine

September 2020
Vol. 42 No. 9

physicochemical properties and spectral data. RESULTS Eleven compounds were isolated and identified as emo-

din (1), quercetin (2), ferulic acid (3), p-hydroxyphenyl ethanol (4) , daucosterol (5), resveratrol (6) , ben-

zyl alcohol-O-beta-D-glucopyranoside (7), p-methoxytoluene (8), (1R, 2R, 4S) -p-menthane-1, 2, 8-triol 1-

0-B-D-glucopyranoside (9), bergenin-11-0-p-hydroxybenzoate (10), 11-O- ( 4’-O-methylgalloyl ) -bergenin
(11). CONCLUTION Compounds 6—11 are isolated from this plant for the first time.
KEY WORDS: Polygonum amplexicaule D. Don var. Sinense Forbes et Hemsl; n-butanol fraction; chemical

constituents ; isolation and identification

Mm=-+t, MuHa=+t, HERZEMHY P
Z£ 3 Polygonum amplexicaule D. Don var. Sinense
Forbes et Hemsl (1 TR 25, 43 A T 5t M 45 Hb 1
2, WL, Wiwg, V. mE . PSR, 2T
DX B F R R RO ZG = B iR
B OIGIMARBE LR A S, T B . BT
HYT . SO . KRR AR, H AR
11077301501 (RN E L T N o S A N g S
BT IARROCR RAF R = A4, FSE
F M K AU RE B ¥ ke, A T 3 BK s K i
2 bl BrR | BE WS B
SEBAE . O T RGP, AR SRR I =
LR E I WE S, IR T B AL 43 85 44 3
1 AMEEY), H e 6~11 B8 E IR IZAEY)
Hr AR
1 ##

WFH-203B B = JHEAMDEIEAL (L MpRE RS
e SR/ ;  BrukerAM-600 W wg L PR AL (il
Bruker A ] ) ; Agilent S AN Agilent 1200 series
R A (AL (€[ Agilent A7) ; KQ-500B %
PR VEAL (ST TS IR STAE A D) 5
RE-52AA BURERE 28 K A (iR AR AR T ) 5
BSZ-100 24 A s or W de & (L1 7 3 7 P4 A AR
J7) s HEEMTEERE (100 ~200 H ., 200 ~300 H) .
FERE GF,o MEERE H (75 BIEVEALTT ) o Ak
LIRCTR, WEE, ke (srhral, mEsm e
TG s =W ke, N (rbral, 254
AR R AT .

M =L R HZRBEEMN, KR ES R
2y e SR INL B S 2 W R 2 A ) AR 252
Polygonum amplexicaule D. Don var. sinense Forbes et
Hemsl T HRHRZE
2 REESHE

50 kg i =L TR YRR, 70% LI
WARI 2 (55 1 AR 2 h, 8 FEEEif A, 4 2
WHH 1.5 h, 6 R, FeE, AR

W, ZWedn BT, SERFINE 9 kg, FHRH
KA, FHATHEBEAEE 10 K, LR L ERAEI 12
W, IE TR 12 Wa, WERSOE R, S84
THEEFRAL (200 g) . LR O TERERAL (2.4 kg) . IE
TEEERAL (4 kg) o

BOE T RO 4 kg, IR FLB AR, 5351
FHK, 30% . 50% . 70% . 100% Z, BEVEE, &9
70% . 100% ZEEMEFRA A 43 BE 1 (760 g), 50%
Ve RO K23 B 2 (1400 g), 30% B s oz
o3B3 (1500 g) .

O3B 1 GIEAHRERE, A iliE- 2R £ 20 ¢ 1~
1:20 Ve, MHHFE-CBROMR 1 :50~1 : 1 3%
W, fJE R EE VR, A5 E) 10 NS, ok
o A~

oy D LIEMEER, AIhEE-C R HE 20 2 1~
110 PRI, A2 SR 26 9F, &5
KATFER 6 ML (a~f), B b, ¢ %
WEAHRERE . Hil £ )2 . Sephadex LH-20 JZ2 T35 #E1T
srEaifk, BEAEW 1 (8 mg) . 6 (3.5 mg); Hf
oy e, £ IE AR, il 253 )2 . Sephadex
LH-20 JZHr F12f il £ HPLC ZE8b47 0 B 4k, 153
ka2 (3.6 mg) . 3 (3.9mg) . 4 (4.5mg),

4y E 7E IE AR e A 1 S - R L TR
100 : 1~1: 6 PEWE, 1527 M55, 70l hdn
1~7, HAd 5 5 205 IEAHAER . Sephadex LH-
20, HPLC #4lifb)5, LG 8 (3.9 mg),

oy G LIEMEER, AMEE-CROHE 12 2 1~
1 120 )E, MamOBRpEm, 5] 7 4157,
ORIy 1~7, 45 6 L0 RIEARERS, £ imk
SOMREE-WEE7 ©3:0.3 ~7:3: 1.1 ¥,
32 8 Ay, Al 1 ~VIL, 185 VIS A
RERE, FHEE 15% ~55% PEML, 45 2] 11 S KIE o,
SR a~k; HARIE S a 4 Sephadex LH-20,
HPLC 4ifk, 54b&59 7 (3.1 mg); Wb &
Sephadex LH-20, HPLC 4 fk, 8 1tk & % 9
(21 mg) . 10 (65 mg) . 11 (70 mg); W/ k &
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JZ & Sephadex LH-20, fHLA45 (198 mg) .,
3 #HEE

e 1. BEamkK, 4+ CsH,O0s,
ESI-MS m/z: 269.048 3 [ M-H ] .'H-NMR ( 600
MHz, DMSO-d,) &: 7.40 (1H, s, H-5), 7.08
(1H, s, H-4), 7.05 (1H, s, H-7), 6.54 (1H, s,
H-2), 2.36 (3H, s, H-5), 12.01 (1H, m, 1-
OH), 11.93 (1H, m, 8-OH), 11.36 (1H, s, 3-
OH) ;" C-NMR (150 MHz, DMSO-d,) &: 190.1
(C-9), 181.7 (C-10), 166.0 (C-3), 165.0 (C-
1), 162.0 (C-8), 148.7 (C-6), 135.5 (C-14),
133.2 (C-12), 124.5 (C-7), 120.9 (C-5),
113.7 (C-11), 109.4 (C-13), 109.2 (C-4),
108.3 (C-2), 22.0 (C-15), Db %4 5 Scmk
[7] HA—F, WS HRKEER,

a2, EEmK, 51X CsH,,0,, ESI-
MS m/z: 301.044 4 [M-H] ,'"H-NMR (600 MHz,
Methanol-d,) 6; 7.73 (1H, d, J=8.5 Hz, H-2'),
7.63 (1H, d, J=8.5, 2.2 Hz, H-6'), 6.88 (1H,
d, J=8.5Hz, H-5"), 6.39 (1H, d, J=2.1 Hz, H-
8), 6.18 (1H, d, J=2.1 Hz, H-6);" C-NMR
(150 MHz, Methanol-d,) &: 175.9 (C-4), 164.2
(C-7), 161.1 (C-9), 156.8 (C-5), 147.4 (C-
4'),146.6 (C-2), 144.8 (C-3"), 135.8 (C-3),
122.7 (C-1"), 120.3 (C-6'), 114.8 ( C-5'),
114.6 (C-2'), 103.1 (C-10), 93.8 (C-8), 93.0
(C-6), VI ¥ S Scmk [8] HA—%, ke
R

a3, AEmEk, 57X CH,,0,, ESI-
MS m/z; 193.057 3 [ M-H] ,'"H-NMR (600 MHz,
Methanol-d,) 6: 7.60 (1H, d, J=15.9 Hz, H-7),
7.18 (1H, d, J=1.9 Hz, H-2), 7.07 (1H, d, J=
8.2, 1.9 Hz, H-6), 6.81 (1H, d, J=8.2 Hz, H-
5), 6.31 (1H, d, J=15.9 Hz, H-8), 3.90 (3H,
s, H-10); “C-NMR (150 MHz, Methanol-d,) &:
169.6 (C-9), 149.1 (C-3), 148.0 (C-4), 145.5
(C-7), 126.4 (C-1), 122.6 (C-2), 115.1 (C-
6), 114.5 (C-8), 110.3 (C-5), 55.0 (C-10),
DB 5 ScHk (9] AR —F, M e b
IR .

E&Ew 4. kAR, 4+ CH,0,,'H-
NMR (600 MHz, Methanol-d,) &6: 7.03 (2H, d,
J=8.5Hz, H-2, 6), 6.70 (2H, d, J=8.5 Hz, H-
3,5),3.69 (2H, t, J=7.2 Hz, H-8), 2.72 (2H,
2348

t, J = 7.2 Hz, H-7); “C-NMR (150 MHz,
Methanol-d, ) &: 155.4 (C-4), 129.6 (C-1),
129.5 (C-2, 6), 114.7 (C-3, 5), 63.2 (C-8),
38.01 (C-7), LA L&dE 53k [10] HA—3K,
DS E PO E S I

G S HEBAKR, 513 C3H, 04, ESI-
MS m/z; 575.433 3 [M-H] ,'"H-NMR (600 MHz,
DMSO-d,) 6: 5.32 (1H, d, J=5.0 Hz, H-6),
4.89 (1H, d, J=4.7 Hz, OH-3"), 4.86 (1H, t,
J=4.2 Hz, OH-2', OH-4'), 4.42 (1H, t, J=5.8
Hz, OH-6'), 4.21 (1H, d, J=7.8 Hz, H-1"),
3.64 (1H, m, H-6'), 3.46 (1H, m, H-3), 3.39
(1H, dd, J=11.7, 5.9 Hz, H-6"), 3. 11 (1H, dd,
J=8.8, 4.6 Hz, H-3'), 3.06 (1H, dd, J=7.9,
5.9 Hz, H-5"), 3.01 (1H, td, J=9.1, 5.1 Hz, H-
4'),2.89 (1H, td, J=8.5, 4.8 Hz, H-2'), 2.36
(1H, m, H-4), 2.12 (1H, m, H4), 1.96 (1H,
m, H-7), 1.36 (1H, m, H-7), 1.93 (1H, m, H-
12), 1.15 (1H, m, H-12), 1.91 (1H, m, H-2),
1.48 (1H, m, H-2), 1.81 (2H, m, H-16), 1.77
(1H, m, H-1), 1.01 (1H, m, H-1), 1.62 (1H,
m, H-25), 1.54 (1H, m, H-15), 1.02 (1H, m,
H-15), 1.48 (1H, m, H-11), 1.41 (1H, m, H-
11), 1.37 (1H, d, J=4.6 Hz, H-8), 1.33 (1IH,
m, H-20), 1.28 (1H, m, H-28), 1.22 (1H, m,
H-28), 1.25 (1H, m, H-22), 1.15 (2H, m, H-
23), 1.02 (1H, m, H-22), 1.07 (1H, dd, J=
17.7, 7.9 Hz, H-17), 0.98 (1H, m, H-14),
0.95 (3H, s, H-19), 0.92 (1H, m, H-24), 0.90
(3H, d, J=6.5 Hz, H-21), 0.86 (1H, m, H-9),
0.82 (3H, t, J=7.1Hz, H-29), 0.82 (3H, t, J=
7.1 Hz, H-27), 0.79 (3H, d, J=6.8 Hz, H-26),
0.65 (3H, s, H-18); "C-NMR (150 MHz, DMSO-
d,) 6: 141.7 (C-5), 122.5 (C-6), 102.0 (C-
1), 78.2 (C-3), 78.0 (C-3"), 74.7 (C-5"),
73.5 (C-2'), 71.4 (C-4"), 62.4 (C-6"), 57.6
(C-14), 55.8 (C-17), 51.2 (C-9), 46.4 (C-
24), 43.1 (C-13), 40.5 (C-12), 39.6 (C-4),
38.1 (C-1), 37.5 (C-10), 36.8 (C-20), 34.6
(C-22), 32.7 (C-8), 32.6 (C-7), 30.5 (C-2),
30.0 (C-25), 29.1 (C-16), 26.7 (C-23), 25.1
(C-15), 23.9 (C-28), 21.9 (C-11), 21.0 (C-
27),20.4 (C-19), 20.2 (C-26), 19.9 (C-21),
13.1 (C-29), 13.0 (C-18), VA I % ¥ 5 ¢k



2020 4£ 9 H
¥t £l

R %

Chinese Traditional Patent Medicine

September 2020
Vol. 42 No. 9

[11] AR, BEE NS MY,

k&6, AEkmA, 571 C,H,0,, ESI-
MS m/z: 229.079 4 [M+H]*.'"H-NMR (600 MHz,
Methanol-d,) &: 7.35 (2H, d, J=8.6 Hz, H-2',
6'),6.96 (1H, d, J=16.2 Hz, H-a), 6.80 (1H,
d, J=16.2 Hz, H-b), 6.77 (2H, d, J=8.6 Hz,
H-3',5'), 6.45 (2H, d, J=2.2 Hz, H-2, 6),
6.16 (1H, t, J=2.2 Hz, H-4); "C-NMR (150
MHz, Methanol-d,) 8: 158.3 (C-3, C-5), 157 (C-
4'),139.9 (C-1), 129.0 (C-1'), 128.0 (C-a),
127.4 (C-2', 6'), 125.6 (C-b), 115.1 (C-3',
5), 104.4 (C-2, C-6), 101.2 (C-4), Lh %
5ICER [12] HEAR 3, B AR,

a7, TEEEE, 551X CiH 04,
ESI-MS m/z: 269.102 1 [ M-H] ,'"H-NMR ( 600
MHz, Methanol-d,) , /R4 FHAEAE 1 DR
4Efy 6. 7.43 (3H, d, J=8.8 Hz, H-3, H-5, H-
7),7.34 (1H, t, J=7.4 Hz, H-6), 7.28 (1H, t,
J=7.3 Hz, H-4), 4.94 (1H, d, J=11.8 Hz, H-
la), 4.68 (1H, d, J=11.8 Hz, H-1b), 4.36
(IH, d, J=7.8 Hz, H-1"), 3.91 (IH, dd, J=
11.9, 2.2 Hz, H-6'a), 3.70 (1H, dd, J=11.9,
5.7 Hz, H-6'b), 3.35 (1H, m, H-3"), 3.32
(1H, d, J=1.7 Hz, H-5"), 3.31 (1H, d, J=1.7
Hz, H-4'), 3.27 (1H, m, H-2"); “C-NMR (150
MHz, Methanol-d,) 6. 137.7 (C-2), 127.9 (C-3,
C-7), 127.8 (C-4, C-6), 127.3 (C-5), 101.9
(C-1"), 76.7 (C-5"), 76.6 (C-3"), 73.7 (C-
2'),70.3 (C-4"),70.3 (C-1), 61.4 (C-6"), Lk
S SCER [13] AR —E, B E R -
O-B-D-NL M A BT

G 8. IRE A K, 7+ CH,0, H-
NMR (600 MHz, Methanol-d,), B/R7rTH1EAE 1
X BACIE IR [ 458 8. 7.12 (2H, d, J=8.8
Hz, H-3, 5), 6.86 (2H, d, /J=8.8, H-2, 6),
3.38 (3H, s, -OCH,), 1.61 (3H, s, H-7); “C-
NMR (150 MHz, Methanol-d,) 6. 156.8 (C-1),
143.3 (C-4), 127.4 (C-3, C-5), 113.6 (C-2, C-
6), 58.0 (-OCH,), 30.1 (C-7), P E#¥E5 X
BRO[14] HEA—FL, B X AR TR

wEW9. HEkAK, 513 CyHy 04, ESI-
MS m/z: 367.152 3 [ M + OH ] ,'"H-NMR ( 600
MHz, Methanol-d,) 6: 5.09 (2H, d, J=9.9 Hz,
H-1'),4.42 (1H, m, H-2), 4.35 (2H, d, J=7.8

Hz, H-6"), 4.31 (1H, dd, J=7.8, 3.8 Hz, H-
3'),4.24 (1H, t, J=8.1 Hz, H4"), 3.89 (1H,
m, H-2"), 3.81 (1H, m, H-5"), 2.55 (1H, m,
H-3), 2.34 (1H, m, H-3), 2.44 (1H, dd, J=
13.1, H-4),2.09 (2H, m, H-6), 1.97 (2H, m,
H-5), 1.29 (3H, s, H-7), 1.19 (3H, s, H-9),
1.11 (3H, s, H-10); "C-NMR (150 MHz, Metha-
nol-d,) 6. 101.5 (C-1"), 78.2 (C-3"), 77.9 (C-
1), 76.2 (C-5"), 75.2 (C-2"), 75.0 (C-2),
73.5 (C-4"), 71.8 (C-8), 62.9 (C-6"), 35.2
(C-4), 32.3 (C-6), 29.1 (C-3), 28.9 (C-9),
26.8 (C-10), 24.8 (C-7), 22.8 (C-5), LI %K
5 ScHk [15] A5, W%EwE N (1R, 2R,
4S) -p-menthane-1, 2, 8-triol 1-0-B-D-glucopyrano-
side .

&M 10 A EBAR, 77 CyHyO0,,
ESI-MS m/z: 449.109 1 [M+H]*,'"H-NMR (600
MHz, Methanol-d,) , ‘B/R4>rFHAFE7E 2 DRI
gy, Ho 1 PRI R 8. 7.93 (2H, d,
J=7.9 Hz, H-2", 6'), 7.08 (1H, d, J=2 Hz, H-
7), 6.83 (2H, d, J=7.9 Hz, H-3", 5'), 5.03
(1H, d, J=10.4 Hz, H-10b), 4.90 (1H, d, J=
12.5 Hz, H-118), 4.37 (1H, dd, J=12.5, 7.2
Hz, H-1la), 4.10 (1H, t, J=9.9 Hz, H-4a),
3.97 (1H, m, H-2), 3.88 (3H, s, 9-OCH,),
3.85 (1H, t, J=9.1 Hz, H4), 3.54 (1H, t, J=
9.2 Hz, H-3); “C-NMR (150 MHz, Methanol-d,)
6: 166.5 (C-7"), 164.3 (C-6), 162.7 (C-8),
151.1 (C-10), 147.9 (C-9), 140.9 (C4"),
131.6 (C-2', C-6"), 120.2 (C-1"), 118.0 (C-
6a), 115.5 (C-10a), 114.9 (C-3', C-5'), 109.8
(C-7),79.9 (C-4a), 79.3 (C-2), 74.1 (C4),
73.0 (C-10b), 70.6 (C-3), 63.4 (C-11), 59.5
(9-OCH;) . Vi F¥d 53CHk [16] FEA—2, i)
Y5 %€ A bergenin 11-0-p-hydroxybenzoate .

& 11 AR, 77 C,H, 0,5,
ESI-MS m/z: 495.113 4 [M+H]",'"H-NMR (600
MHz, Methanol-d,), /R4FHAELE 2 MRS
Z5fy 6. 7.05 (2H, s, H-2', 6'), 7.04 (1H, m,
H-7), 4.96 (1H, d, J=10.5 Hz, H-10b), 4.82
(1H, dd, J=12.2, 2.2 Hz, H-11B), 4.36 (1H,
dd, J=12.2, 6.8 Hz, H-1la), 3.92 (1H, ddd, J
=9.9, 6.8 Hz, H-2), 3.85 (3H, s, 4'-OCH,),
3.82 (3H, s, 9-OCH,), 3.52 (1H, dd, J=10.0,
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8.6 Hz, H-4), 3.27 (1H, p, J=1.7 Hz, H-3); "
C-NMR (150 MHz, Methanol-d,) 6: 166.3 ( C-
7', 164.3 (C-6), 150.9 (C-8), 150.4 (C-3',
C-5"), 147.8 (C-10), 140.9 (C-9), 140.0 (C-
4"y, 124.7 (C-1"), 118.0 (C-6a), 115.5 (C-
10a), 109.9 (C-7), 109.0 (C-2", C-6"), 79.8
(C-4a), 79.2 (C-2), 74.0 (C-4), 73.0 (C-
10b), 70.4 (C-3), 63.6 (C-11), 59.6 (4'-
OCH,), 59.4 (9-OCH;). A &l 530k [17]
AR —F, BUEE N 11-0- (4'-0-methylgalloyl ) -

bergenin
4 g

ABFFEML = £ TE T BERR AL P e A2 11 A
WaEYr, Way 6~11 ¥y N ziay) o &
k, TEM=LIETEMASENLEY T, ey
9~ 11 et K, e b —@EMERE, N7
B iR, O Tl sl IE AR RE A
Z R NBERAE K SO 5

ARG SCHR B AL & W 11 HA P/ A i T
PEVS S B, Ak A T UGl A BUR AL BUR Y
LR, X 28 RO ST R AT B I IR 7 AR T
X PSRRI 46 24 5 I B8 1 i EAT S0 R 0 05 Sk
Y 10 BA Byt e, JFES5R
REHEE A R HRAEY 9 T EY
PR RS, AT RR,

SE .

[ 1] IR m=trE2iEse D], i, Bk, 2016
(2] @ 8 i =-EKETRAM G B2 ks A i Ak K AL BF
FKI]. AR HIGKR, 2014, 29(9) . 980-983.

[3] Wam, 2294, 227 S i =LK B i AR 1 &
HALHIAFFRLI]. hE S 5 7% ik, 2013, 19(14) .
256-259.
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