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Isolation and identification of chemical constituents from Acanthopanax senticosus
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Abstract: Objective To study the chemical constituents from Ciwujia (Acanthopanax senticosus). Methods The chemical
constituents were separated and purified by Sephadex LH-20, silica gel, semi-prepared HPLC, and other chromatography techniques.
Their structures were elucidated by their physicochemical properties and NMR data. Results Twenty-one compounds were isolated
from the 60% ethanol extract and identified as (+)-isolariciresinol (1), dihydrodehydrodiconiferyl alcohol (2), melianoninol (3),
vanillil (4), 2,3-dichlorogquinoxaline (5), 1,5-di-O-caffeoylquinic acid (6), protocatechuylaldehyde (7), 3-carboxy-6,7-dihydroxy-1-
(3',4'-dihydroxyphenyl)-naphthalene (8), ethylcaffeate (9), 5,6,7-trimethoxycoumarin (10), emodin-1-O-B-D-glucopyranoside (11),
p-coumaric acid (12), aesculetin (13), methyl 3,5-dihydroxy-4-methoxybenzoate (14), isofraxidin (15), (—)-syringaresinol (16),
(+)-syringaresinol (17), trans-caffeicacid (18), emodin (19), vanillic acid (20) and methyl caffeate (21). Conclusion Compounds 1,
3—5, 7—11, 13, 14 are isolated from the genus of Acanthopanax for the first time.
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FHETE DL iy OB i H R AT 70 B8, SR
FONES TS & %02 T 20 MEEY, 7390
N SFEVEHFA R EE [(+)-isolariciresinol, 1]. dihydro-
dehydrodiconiferyl alcohol ( 2 ) . ¥ Bf #7 B
(melianoninol, 3). vanillil (4). 2,3- &M Iz ik
( 2,3-dichloroquinoxaline , 5 ) . 1,5-di-O-caffeoyl-
quinicacid, (6). Jii JL#%E (protocatechuylaldehyde,
7). 3-carboxy-6,7-dihydroxy-1-(3',4"-dihydroxyphenyl)-
naphthalene (8). WMMEEZ ZB5 (ethylcaffeate, 9).
5,6,7-—HHEIEFE XK (5,6,7-trimethoxycoumarin,
10>, K#&-1-0-p-D-# & #iH (emodin-1-O-B-D-
glucopyranoside, 11). XJ#& & (p-coumaric acid,
12). Z % . % (aesculetin, 13). methyl 3,5-dihydroxy-
4-methoxybenzoate, (14). SHERZmE Cisofraxidin,
15). (-)- T &MAR®Y [(—)-syringaresinol, 16]. (+)-
TEHMRZE [(+)-syringaresinol, 17]. J 20 oin e iR
(trans-caffeic acid, 18). K## (emodin, 19).
FHE® (vanillic acid, 20). MIHEEZ FHEE (methyl
caffeate, 21). A% 1. 3~5. 7~11, 13, 14 K
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DHG-9036A 1Y ri {55 X\ 1A (RS 2 506
WEABRAF); EL204 B RF [HRRFeH 2
128 (R HIRAH]; LC-XR20UPLC/HPLC (H
A BEA T Agilent 1100Series il & UFH (it (3£
Agilent A% ); Waters 2487 |45 7iAH (i (35 [H
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2, b4 (WSZ201916) {RAFEVLFE R 25 K.
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10 kg B TLinZitt, 10 f55 70% Lok ZEE[RR
PEEL3 K, BFIES3 908 3.00 150 1.5 h, JRIEHKYE
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Fr.B1~B5. Fr. B2 FF& il %A (HEE-7K 40 :
60) 4 B 4lith, 321k &4 2(tr=22.5 min, 3.4 mg)-
4 (tr=26.5min, 8.1 mg). Fr. D FHI#BAH (FHfE-
7K 361 64) HEALARENAEY) 3 (tr=26.0 min,
7.2mg). 1 (tir=29.0 min, 21.26 mg). 5 (tr=15.5
min, 13.1 mg). Fr. F &R Ak it, FEE-
7K (10 1 90—50 : 500 BEEEWEML, 133 4 4Bt
AL Fr. FL~F4. Fr. F3 &3 il 45 AH CFRBE-7K 40 -
60) 4> B4l k15 L 54 19(tr=132.0 min, 3.2 mg).
14 (tg=15.0min, 7.3 mg). Fr. F4 £3d 24 AH
(HEE-7K 30 1 70) 7 B4tk 8 25 8 (tR=14.0
min, 4.6 mg). 30% L EESE M 2otk A (i 4
B, DA & k- EE (95 0 550 : 50) BhEEEN,
132 5 NBEMLERAL, 37N Fr. a~e. Fr. B &ER
FEEE k&, A MEE-ES R LB (90
10—20 : 80) FAEEVERETF 3] Fr. b1~b8. Fr. b2 it
eifill AR IS CFEE-/K 49 1 51) EEEILE
¥ 6 (tk=16.0 min, 19.4mg). 13 (tr=24.0 min,
45.3mg). 21 (tg=32.5min, 3.6 mg). Fr. b4 Zit
Sephadex LH-20 % kE (i (HEE 5584k &4 Fr.
b4a~bde. Fr. bdc Zid 2| & AH B CHEE-/K
42 : 58) srEdifh, [EMLEY 16 (tk=20.5 min,
3.1 mg).7(tg=28.0 min, 2.1 mg). 11 (tr=32.0 min,
3.8 mg). Fr. bde Zid il £ UAH €4 1% (HIEE-7K 50 -
50) 43 B 4L 1G EIL A4 18 (tr=12.5 min, 4.2 mg)-
20 (tg=22.0 min, 2.1 mg). Fr. ¢ FF#l4 A
i (HEE-7K 35 1 65) B4t FEIEY 9 (k=
18.0 min, 37.3mg). 12 (tr=26.0 min, 7.6 mg).
Fr.d 21 Sephadex LH-20 %A (il (HHEE) 15
Sk Fr. d1~d6. Fr. d2 FH 2 & il (F
7K 30 1 70) SIS EIEY) 17 (tR=225
min, 3.2 mg). 15 (tg=27.0 min, 8.9 mg). Fr. d4
S 3 VA Rl (FEE-/K 26 0 74) HrEaiins
FILEY 10 (1k=16.0 min, 4.1mg).
3 HMm%ExE

&Y 1. Atk AR (FHED, ESI-MS m/z: 361
[M+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 8.28
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(1H, s, 4-OH), 8.23 (1H, s, 4-OH), 6.70 (1H, d, J =
8.0 Hz, H-5"), 6.65 (1H, d, J = 1.8 Hz, H-2"), 6.61 (1H,
s, H-2), 6.50 (1H, dd, J = 7.9, 2.0 Hz, H-6"), 6.10 (1H,
s, H-5), 3.71 (3H, s, 3-0OH), 3.70 (3H, s, 3'-OH), 3.58
(1H, dd, J = 10.2, 4.4 Hz, H-9), 3.45 (1H, d, J = 10.1
Hz, H-9'), 3.18 (1H, d, J = 4.5 Hz, H-9"), 2.69 (2H, m,
H-7), 1.86 (2H, m, H-8), 1.63 (2H, m, H-8'); 3C-NMR
(150 MHz, DMSO-ds) d: 147.7 (C-3"), 145.9 (C-3),
145.0 (C-4"), 144.5 (C-4), 137.5 (C-1"), 133.1 (C-6),
127.6 (C-1), 121.9 (C-6), 116.7 (C-5), 115.7 (C-5"),
113.6 (C-2"), 112.2 (C-2), 64.0 (C-9), 60.2 (C-9"), 56.1
(9-OCHy), 55.9 (9'-OCHg), 46.3 (C-7', 8'), 38.5 (C-8),
32.7 (C-7)o LA B 5 CRRIE A — BT, Wk
EAE 1 N el A RS o

a2 R AR AR (HEE), ESI-MS m/z: 361
[M—+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 6.87
(1H, s, H-2), 6.77 (2H, m, H-5, 6), 6.70 (1H, m, H-2',
6'), 5.41 (1H, d, J = 6.6 Hz, H-7), 3.77 (3H, s,
3-OCHa), 3.75 (3H, s, 3-OCHj3), 3.70~3.80 (2H, m,
H-9), 3.60 (1H, m, H-9), 3.42 (1H, m, H-8), 2.53 (2H,
m, H-7"), 1.69 (2H, m, H-8"); 3C-NMR (150 MHz,
DMSO-ds) 0: 147.9 (C-3), 146.7 (C-4), 145.9 (C-4"),
143.7 (C-3"), 135.4 (C-5"), 132.9 (C-1), 129.4 (C-1"),
118.9 (C-6), 116.8 (C-6), 115.7 (C-5), 112.8 (C-2"),
110.7 (C-2), 87.2 (C-7), 63.4 (C-9), 60.6 (C-9"), 56.0
(2X-OCH3), 53.7 (C-8), 35.6 (C-7'), 31.9 (C-8). LA
RS SCERIRGE B A, S E A 2 N
dihydrodehydro-diconiferyl alcohol.

a3 Rk R (HEE), ESI-MS m/z: 357
[M—+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 9.62
(1H, d, J = 7.8 Hz, H-12"), 7.32 (1H, s, H-6'), 6.93
(1H, s, H-3"), 6.80 (1H, dd, J = 7.8, 2.4 Hz, H-6), 5.57
(1H, d, J = 7.8 Hz, H-5), 3.85 (1H, s, H-7), 3.75 (3H,
s, H-13'), 3.68 (2H, m, H-9"); 3C-NMR(150 MHz,
DMSO-ds) d: 194.5 (C-12'), 154.5 (C-10"), 151.1
(C-5"), 148.0 (C-4), 147.1 (C-1), 144.5 (C-2"), 132.1
(C-17), 130.6 (C-4"), 128.1 (C-3), 1265 (C-11"), 119.4
(C-3", 119.1 (C-6'), 115.8 (C-2), 113.0 (C-6), 110.9
(C-5), 88.6 (C-7"), 63.1 (C-9"), 56.3 (C-7), 56.1 (C-13"),
52.9 (C-8"). LA FE# 5 ChfhaE A —F0, e
WA 3 v T .

WEY 4: FHIRGE (HEE, ESI-MS m/z: 303
[M+H]*. H-NMR (600 MHz, DMSO-ds) 6: 9.60

(1H, s, 4-OH) 7.34 (1H, d, J = 2.9 Hz, H-2), 7.18 (1H,
dd, J = 3.0, 9.0 Hz, H-6), 6.86 (1H, d, J = 8.9 Hz,
H-5), 3.76 (3H, s, 3-OCHg3); ¥C-NMR (150 MHz,
DMSO-ds) J: 194.4 (C-7), 154.5 (C-4), 148.5 (C-3),
126.0 (C-1), 124.5 (C-6), 116.1 (C-5), 111.9 (C-2),
56.1 (-OCHs). LA 35 SOk iE B A — 20l
W LAY 4 5 vanillil.

&P 5: Atk AR (HEE. ESI-MS m/z: 200
[M+H]*. H-NMR (600 MHz, DMSO-ds) o: 8.55
(2H, m, H-5, 8), 8.03 (2H, m, H-6, 7); 13C-NMR (150
MHz, DMSO-ds) J: 146.1 (C-2), 146.1 (C-3), 142.4
(C-4a), 142.4 (C-8a), 130.0 (C-5), 130.0 (C-6), 127.6
(C-7),127.6 (C-8). LA ¥ 5 ki FaA —3t,
s B 5 8 2,3- & ENR I .

&P 6: AR (HEE, ESI-MS m/z: 517
[M+H]*. H-NMR (600 MHz, DMSO-ds) o: 7.49
(1H, d, J = 16.0 Hz, H-7"), 7.43 (1H, d, J = 15.6 Hz,
H-7"), 7.00 (1H, dd, J = 8.3, 1.9 Hz, H-6'), 6.78 (1H,
d, J = 8.1 Hz, H-5"), 6.24 (1H, d, J = 16.0 Hz, H-8),
6.19 (1H, d, J = 15.5 Hz, H-8"), 5.25 (1H, m, H-5),
2.23~2.36 (2H, m, H-2a, 6a), 1.88 (1H, dd, J = 13.4,
9.8 Hz, H-6b); *C-NMR (150 MHz, DMSO-ds) o:
173.6 (C-7), 166.5 (C-9'), 165.6 (C-9”), 149.0 (C-4"),
148.8 (C-4), 146.1 (C-3'), 146.1 (C-3"), 145.5 (C-7'),
145.2 (C-7"), 126.0 (C-1'), 125.9 (C-1"), 121.7 (C-6),
121.5 (C-6"), 116.3 (C-5'), 116.3 (C-5"), 115.3 (C-2"),
115.2 (C-2), 114.7 (C-8") , 114.7 ( C-8'), 80.6 ( C-1),
71.8 (C-4), 70.5 (C-5), 68.3 (C-3), 36.8 (C-6), 34.8
(C-2). LA FHE 5 SOk B A — 202, #esEfl
AW 6 4 1,5- MIHEmREZE TR .

WA 7: BRI ELF (FED, ESI-MS m/z: 139
[M+H]*. H-NMR (600 MHz, DMSO-ds) 6: 9.70
(1H, s, -CHO), 7.27 (1H, dd, J = 1.8, 8.2 Hz, H-6),
6.93 (1H, d, J = 7.6 Hz, H-5); 3C-NMR (150 MHz,
DMSO-ds) d: 191.5 (C-7), 152.6 (C-4), 146.3 (C-3),
130.1 (C-6), 124.8 (C-1), 116.0 (C-5), 114.8 (C-2). LA
L EE S SRR AR, Mt AT N
JE LA

e 8: AEMAR (HEE, ESI-MS m/z: 313
[M+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 8.19
(1H, d, J = 1.5 Hz, H-4), 7.53 (1H, d, J = 1.5 Hz, H-2),
7.29 (1H, s, H-8), 7.24 (1H, s, H-5), 6.88 (2H, m,
H-2', 5", 6.70 (1H, dd, J = 1.9, 8.0 Hz, H-6);
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13C-NMR (150 MHz, DMSO-ds) J: 169.3 (C-9), 149.3
(C-7), 147.6 (C-6), 145.5 (C-4'), 145.2 (C-3"), 138.1
(C-1), 132.1 (C-1), 130.1 (C-8a), 129.4 (C-4a), 128.9
(C-4), 127.5 (C-3), 123.7 (C-2), 120.8 (C-6"), 117.4
(C-2"), 116.2 (C-5"), 111.8 (C-5), 108.4 (C-8). Ll ¥
P 5 O AOE A — M, WS ENEY 8 N
3-carboxy-6,7-dihydroxy-1-(3',4'-dihydroxyphenyl)-
naphthalene.

&P 9: Atk AR (HED, ESI-MS m/z: 209
[M—+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 7.48
(1H, d, J = 15.9 Hz, H-3), 7.05 (1H, brs, H-2'), 6.97
(1H, brd, J = 8.2 Hz, H-6"), 6.24 (1H, d, J = 15.8 Hz,
H-2), 4.17 (2H, q, J = 7.2 Hz, H-4), 1.25 (3H, t, J =
7.1 Hz, H-5); BC-NMR (150 MHz, DMSO-ds) o:
167.1 (C-1), 150.1 (C-3), 146.5 (C-3"), 145.7 (C-4"),
125.2 (C-1), 121.9 (C-6"), 116.2 (C-5"), 114.8 (C-2"),
113.8 (C-2), 60.0 (-OCH3-), 14.7 (-CH3). LA %4
5O FE A — 0O, WU E A 9
R 2.

&M 10: A (FREE, ESI-MS m/z: 237
[M+H]*. *H-NMR (600 MHz, DMSO-ds) 6: 7.99
(1H, d, J = 8.8 Hz, H-4), 7.14 (1H, s, H-8), 6.42 (1H,
d, J = 8.9 Hz, H-3), 3.91 (3H, s, -OCHjs), 3.87 (3H, s,
-OCHjs), 3.84 (3H, s, -OCH3); C-NMR (150 MHz,
DMSO-ds) d: 160.2 (C-2), 150.1 (C-7), 145.6 (C-5),
144.8 (C-4), 142.5 (C-9), 140.7 (C-6), 115.1 (C-3),
114.8 (C-10), 105.4 (C-8), 61.9 (-OCH3), 61.5
(-OCHs), 56.6 (-OCHs). LA 3l 5 SCikR G A —
e, W EAY) 10 N 5,6, 7-—HEARFT TR,

&) 11: AERR (HEE, ESI-MS m/z: 433
[M—+H]*. H-NMR (600 MHz, DMSO-ds) ¢: 7.69
(1H, s, H-4), 7.53 (1H, s, H-2), 6.97 (1 H, s, H-5), 6.41
(1H, s, H-7), 5.05 (1H, d, J = 7.6 Hz, H-1"), 2.45 (3H,
s, CHz); 8C-NMR (150 MHz, DMSO-ds) J: 185.3
(C-9), 183.1 (C-10), 174.7 (C-6), 165.5 (C-8), 158.6
(C-1), 146.4 (C-3), 134.8 (C-10a), 134.3 (C-4a), 124.2
(C-4), 122.1 (C-2), 119.4 (C-9a), 109.9 (C-8a), 109.0
(C-5), 108.7 (C-7), 101.8 (Glu-C-1'), 77.8 (Glu-C-5"),
76.8 (Glu-C-3"), 73.8 (Glu-C-2'), 70.1 (Glu-C-4"), 61.1
(Glu-C-6"), 22.0 (C-11). LA b4 5 STk B A —
O, RS 11 K R -1-O-H B -

&) 12: Ak AR (REE, ESI-MS m/z: 165
[M+H]*. *H-NMR (600 MHz, DMSO-ds) &: 7.48

(1H, d, J = 15.8 Hz, H-B), 6.78 (2H, d, J = 8.4 Hz,
H-3), 6.27 (1H, d, J = 15.8 Hz, H-0)); 3C-NMR (150
MHz, DMSO-ds) J: 166.4 (-COOH), 159.7 (C-4),
140.1 (C-P), 130.2 (C-3, 5), 124.8 (C-1), 116.1 (C-2,
6), 115.1 (C-a). LA -l 5 ikl A — 250,
M A 12 WA EF R .

&) 13: AR AR (FREE), ESI-MS m/z: 179
[M+H]*. H-NMR (600 MHz, DMSO-ds) o: 7.83
(1H, d, J = 9.6 Hz, H-4), 6.93 (1H, s, H-5), 6.66 (1H,
s, H-8), 6.10 (1H, d, J = 9.1 Hz, H-3); 13C-NMR (150
MHz, DMSO-ds) J: 161.4 (C-2), 152.6 (C-7), 149.4
(C-9), 144.9 (C-4), 143.8 (C-6), 111.8 (C-5), 110.7
(C-3), 110.3 (C-10), 102.7 (C-8). LA ¥k 5 iRk
TEHEA ), MW EY 13 AR L.

tEY) 14: okt i (HEE, ESI-MS m/z: 199
[M+H]*. H-NMR (600 MHz, DMSO-ds) o: 6.96
(2H, s, H-2, 6), 3.77 (3H, s, 4-OCHs), 3.74 (3H, s,
8-OCH3); 3C-NMR (150 MHz, DMSO-ds) J: 166.4
(C-7), 151.1 (C-3), 140.1 (C-4), 151.1 (C-5), 108.9
(C-6), 126.0 (C-1), 108.9 (C-2), 60.1 (4-OCHs), 52.3
(8-OCHa). LA FX# 5 SR i T AR — 520, i %
EALEWY) 14 N methyl 3,5-dihydroxy-4-methoxy-
benzoate.

&Y 15: WMk (HEE, ESI-MS m/z:
223 [M~+H]*. 'H-NMR (600 MHz, DMSO-ds) 5: 7.86
(1H, d, J = 9.3 Hz, H-4), 6.95 (1H, s, H-5), 6.12 (1H,
d, J=9.4 Hz, H-3), 3.79 (3H, s, 6-OCHz), 3.78 (3H, s,
8-OCH3). BC-NMR (150 MHz, DMSO-ds) J: 160.8
(C-2), 146.6 (C-6), 145.3 (C-4), 145.3 (C-9), 143.8
(C-7), 135.1 (C-8), 111.0 (C-3), 109.4 (C-10), 104.6
(C-5), 60.8 (8-OCHys), 56.4 (6-OCH3). DL _E#E 53¢
BRI E B A — B, WO BT 15 Ty g B IE

&Y 16: dtaghd (FEE. H-NMR (600
MHz, DMSO-ds) 6: 6.60 (4H, s, H-2', 6, 2", 6"), 4.62
(H, d, J = 4.1 Hz, H-2, 6), 4.18 (2H, dd, J = 6.6, 9.0
Hz, H-4a, 8a), 3.77 (2H, dd, J = 3.0, 9.0 Hz, H-4b,
8b), 3.76 (12H, s, 4 X -OCHa), 3.06 (2H, m, H-1, 5);
13C-NMR (150 MHz, DMSO-ds) 6: 148.3 (C-3', 5/, 3",
5"), 135.2 (C-4', 4"), 131.8 (C-1, 1"), 104.0 (C-2', 6/,
2", 6"), 85.7 (C-2, 6), 71.5 (C-4, 8), 56.4 (4 X -OCH3),
54.1 (C-1,5). LA -%#s 5 30kkiE B A —3522, i
BENEY 16 8 ()-T EFWIEM

thEY) 17: AR (HED, ESI-MS m/z: 419
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[M+H]*. H-NMR (600 MHz, DMSO-ds) : 6.55
(1H, s, H-6), 6.29 (2H, s, H-2', 6'), 4.24 (1H, d, J =5.5
Hz, H-7", 3.79 (3H, s, 5-OCHs), 3.77 (6H, s, 3/,
5'-OCHj3), 3.49 (1H, dd, J = 10.8, 5.2 Hz, H-9a), 3.31
(3H, s, 3-OCHg), 2.61 (1H, dd, J = 14.9, 4.8 Hz,
H-7a), 2.51 (1H, dd, J = 14.9, 11.4 Hz, H-7b), 1.85
(1H, m, H-8"), 1.45 (1H, m, H-8); *C-NMR (150
MHz, DMSO-ds) o: 147.9 (C-3', 5'), 147.3 (C-5),
146.8 (C-3), 138.2 (C-1'), 137.6 (C-4), 133.8 (C-4"),
129.0 (C-1), 125.4 (C-2), 107.1 (C-6), 106.3 (C-2’, 6"),
65.0 (C-9), 62.7 (C-9"), 59.3 (3-OCHa3), 56.5 (3,
5'-OCHj3), 56.1 (5-OCHs), 47.1 (C-8'), 40.5 (C-7"), 40.4
(C-8),32.7 (C-7). LA FHds 5 30k aE A — 523,
MR E 1T A ()T &RE.

&Y 18: RE AR (HED, ESI-MS m/z:
181 [M+H]*. 'H-NMR (600 MHz, DMSO-ds) J: 7.38
(1H, d, J = 15.9 Hz, H-7), 6.95 (1H, d, J = 8.2 Hz,
H-5), 6.19 (1H, d, J = 15.9 Hz, H-8); ¥C-NMR (150
MHz, DMSO-ds) J: 168.6 (C-9), 148.6 (C-7), 146.0
(C-3), 144.7 (C-4), 126.2 (C-1), 121.5 (C-6), 116.2
(C-5), 116.0 (C-2), 115.0 (C-8). LA L %id 15 S k4R i
FEAR—FRA, MUE A 18 I UMHERR .

&) 19: wEEE (FFED, ESI-MS m/z: 271
[M+H]*. H-NMR (600 MHz, DMSO-ds) J: 12.24
(1H, brs, 8-OH), 7.48 (1H, s, H-5), 7.14 (1H, s, H-7),
7.02 (1H, s, H-4), 6.41 (1H, s, H-2), 2.41 (3H, s,
H-11); 8C-NMR (150 MHz, DMSO-ds) &: 188.5
(C-9), 182.4 (C-10), 165.2 (C-1), 163.9 (C-3), 161.7
(C-8), 147.9 (C-6), 135.3 (C-4a), 133.3 (C-10a), 124.4
(C-7), 120.6 (C-5), 114.1 (C-9a), 111.3 (C-8a), 108.3
(C-4), 107.8 (C-2), 21.9 (C-11). BA_b-Hidli 15 SCififtf i
BeA—32, WEENEY) 19 ARIER.

&) 20: AR AR CREE), ESI-MS m/z: 169
[M+H]*. H-NMR (600 MHz, DMSO-ds) o: 7.45
(2H, m, H-6), 6.83 (1H, m, H-5), 3.80 (3H, s, -OCH3);
BC-NMR (150 MHz, DMSO-ds) 0: 168.4 (-COOH),
150.9 (C-4), 147.4 (C-3), 123.6 (C-6), 115.2 (C-2),
113.2 (C-5), 55.9 (-OCHs). VA E%dE 5 Sk i is it
A28, WG 20 HE R

&) 21: WE Ok AR (HED, ESI-MS m/z:
195 [M+H]*. 'H-NMR (600 MHz, DMSO-ds) J: 8.44
(1H, s, 3-OH), 7.47 (1H, d, J = 15.6 Hz, H-7), 6.98
(1H, dd, J = 7.8, 1.7 Hz, H-6) 6.76 (1H, d, J = 7.8 Hz,

H-5), 6.25 (1H, d, J = 15.6 Hz, H-8), 3.69 (3H, s,
-OCH3); B8C-NMR (150 MHz, DMSO-ds) J: 167.5
(C-9), 149.3 (C-4), 146.2 (C-7), 145.7 (C-3), 125.6
(C-1), 121.8 (C-6), 116.2 (C-5), 115.2 (C-2), 113.8
(C-8), 51.6 (-OCH3). VL I %# 5 STk ik i F A —
BT, SEEEY) 21 JyumHERR FH S .

FBEFR FAHEHNHERTRAEAEF SRR

SE 3k

[1] 28w, £H7%. RIMPEEa o [0]. g,
2012, 43(12): 2337-2341.

[21 #WeFt, A, S5, 5 F0 0 A5 B B A E TR
[9]. R4 EE 25247, 2015, 33(2): 316-318.

[38] "EZjst [S]. —i&B. 2020: 215.

[4] "ET, FOCE, &M, 5 0TS R A2 A
AR [J]. HEZ{EE, 2019, 36(2): 113-116.

[6] B, 08, 2EZWW, 5. 8 FN 3 BEEYRH
AEERMT AR [J]. & TR, 2016, 37(6):
396-399.

[6] WASCR, PhFmE, K3k, FITNHEE p38MAPK 55
XA BT ECN RE S ER (3] R
24, 2019, 14(11): 2902-2905.

[71 AR, 432, BhR-F, & BUEMANRREI K
SPWETE [9]. REEZ42E, 2017, 15(2): 146-149.

[8] ZEuE, £r, HEMN, & FHERNLZROIT [J]
HhEE2Y, 2012, 43(7): 1273-1275.

[9] Fh/Bk, BHEMS, FRESL, & EHF I EE RSB
() [3]. *FH24, 2011, 42(2): 244-246.

[10] ¥F3Ck, a2y, MR ams [J]. 451G
PRWF 7T, 2011, 19(3): 235-237.

[11] Romer D R. Synthesis of 2,3-dichloroquinoxalines via
Vilsmeier reagent chlorination [J]. J Heterocycl Chem,
2009, 46(2): 317-319.

[12] #F, 5k30id, Il RBEBRAERS TR [J]. F5F
MERRZ 4 BRRHAIR, 2012, 28(2): 12-14.

[13] ZEPH, B, FJih, % FRIErA 2 o it ot
[3]. *h#5#1, 2015, 38(3): 510-513.

[14] W&, 21, i, & BERNZ RS H
R WS [ b 2 % g &, 2007, 42(22):
1706-1708.

[15] BRAE:, SRIRZR, MgoC, 25 W E A" 1 M8
ke e R A 2 mE (] P E T 22 &, 2019, 44(1):
95-99.

[16] #A%E, K TBAR, MIEME, S5, P90 E B4 LA i AT
[9]. T E G254 &, 2006, 31(20): 1689-1691.

[17] Ko S K. A new stilbene diglycoside from Rheum
undulatum [J]. Arch Pharm Res, 2000, 23(2): 159-162.

[18] medte, HLEHE, BRED, & B RRK=LMibZmsy



- 4788 -

¢EH 2021487 #$52% H 168 Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 16

[19]

[20]

[21]

[22]

[23]

K AGFREVERT ST [J]. FREEZY, 2019, 50(22): 5404-5410.
TKRARTE, FAE, RHGE, & HFABIE LS 1 AENE
TRFWEY [J]. HE 24, 2019, 50(12): 2798-2801.
20, BRAE S, TR, =FHKMBAL S R AT |
[J]. *EHZ5%%E, 2007, 32(5): 403-406.

FmesE, FBE, AL, & RHEEZ M BRI
RO [ thEZY, 2017, 48(1): 42-46.

Ito A, Kasai R, Yamasaki K, et al. Lignan glycosides from
bark of Albizzia myriophylla [J]. Phytochemistry, 1994,
37(5): 1455-1458.

BN, 1RE, #7516, & iR 57 KRR

[24]

[25]

[26]

[27]

REVEMEFAL AL 22 A B [J]. 22, 2018, 49(1):
80-89.
FE, BE, W, % PN ERS A D] P
2}j, 2018, 49(1): 95-99.
e, NI, TR, % REERT EE R AR
PR E 5% [0 aEREER ARRIER,
2017, 39(6): 1065-1072.
W, BN, FRE, % LB SRS TR
[9]. WEEEEZ, 2011, 22(1): 119-120.
EXY, £, T, SR ).
FR#Z4, 2019, 50(22): 5411-5418.

[TEma £ AF]



