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Chemical constituents from 7etracera asiatica

ZHOU Xing-dong, CHENG Miao, YU Shao-fu, ZOU Hui-liang, LIU Bai-lian, ZHANG Ying, ZHOU Guang-xiong
Institute of Traditional Chinese Medicine and Natural Products, College of Pharmacy, Jinan University, Guangzhou 510632, China

Abstract: Objective To study the chemical constituents in the aerial parts of Tetracera asiatica. Methods Silica gel, ODS,
Sephadex LH-20 gel column chromatographies, and HPLC were used to isolate and purify the compounds. And the structures of the
obtained compounds were identified by their physical properties and spectroscopic data. Results Twelve compounds were separated
and purified from the alcoholic extract of T. asiatica. They were identified to be rhamnocitrin (1), isorhamnetin (2), naringenin (3),
rhamnetin (4), kaempferol (5), taxifolin (6), quercetin (7), tiliroside (8), quercetin-3-O-a-L-rhamnopyranoside (9), (—)-epicatechin
3-(3-O-methyl) gallate (10), epicatechin-3-O-gallate (11), and (—)-epicatechin (12). Conclusion Compounds 1—12 are obtained from
this plant for the first time.

Key words: Tetracera asiatica (Lour.) Hoogland; rhamnocitrin; isorhamnetin; naringenin; taxifolin; epicatechin-3-O-gallate
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6). Hitf 3 (quercetin, 7). HHX1Y (tiliroside, 8)-
i f¢ & -3-0-0-L- & 25§ 1 ( quercetin-3-O-0-L-
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1 NESHR

EYELA (N-1000) Jig#% 75 & {X; Bruker Avance
11 300 MHz #4347 4% ; Finnigan LCQ Advantage
MAX JFiiE{; Agilent 1200 FIAH 2 HT t3E 1L s
Agilent 1200 BUBAH -l 45 (4351 ; Welch Material
XB-Cig 2 Wi it (250 mmX4.6 mm, 5 pm);
Welch Material XB-Cig - il 2 L34 (250 mm X 10
mm, 5 um); #&Ei% Sephadex LH-20 (Pharmacia /&
A R AR TR (HSAF 254, 200 mm X
200 mm, MG HH2E TAVBFSTHT 7 5hD: ODS (50
um, YMC, HAZR G Merck 22D ; AR (G
By L) 40D BRI o Al s gl

B EE (b BRSO T 2013 2 6 HRA) AE
AR X I, 28 W p K27 2 2 e A 2 2 T =5
J ' e B0 % 5 O A SRR B R R B B
Tetracera asiatica (Lour.) Hoogland , #x A
(2013XYTO004) FRA7T B mE K 2F 224 B th 2 4 3t
EG R i N
2 ERESE

YT IR B 5.5 kg ¥, H 95% S BE A
[T I 3 ko SEICBIRUR AR 5 43 B 12 8 Ik
A, nl A e TR QR BT BEAREL, 19
FIATMEEAETY) 110 g, SR SERAI) 460 g, 1E
TEEARGR AR RIE T, N 95% CEERAT -

ISR 162 430 g BHTRERAE (L, 2% 1-
HEE (100 : 0—0 : 100) BAEEVEE, 152 20 410
(A5 A~T)e 45 E (3 g) TR, 1
TEE-BE R 28 (40 0 1—1: 1) BREMER, Hg%
IXBEE Sephadex LH-20 #1003, A2M4LA 1 (15
mg). 2 (8mg). 44 G (9g) S5 E 43 &5k
M, B3E3 (36mg) 14 (11 mg). 4o
K (10 @) #ATRE AT l, S5-I (40 1 1—1 -
1) BV, T4 2 KR Sephadex LH-20 (7
i, HRAkAEY 6 (13 mg). A M (29 g) HHT
kAt i, S07-FEE (80 @ 1—1: 1) BRI,
T4 2 IREER Sephadex LH-20 AL 83, 752116 54
7 (108 mg)- 10 (1 g) BALKMf M7-3-1 Fl M8-1-1,
M7-3-1 & HPLC (60% HEE-/K) Hil#% 152145 8
(52 mg), M8-1-1 4 HPLC (48%FEE-/K) Hl#15
FMLAY 9 (227 mg). 4153 N (7 @) BHATRERA:
i, A-FEE (40 1 1—1 1) BREMEN, HE%
RIS Sephadex LH-20 AEfail, 34L& 5 (5
mg). 11 (220 mg) A1 12 (23 mg).

3 GikxE

A1 AL . ESI-MS m/z: 301 [M+H]
'H-NMR (300 MHz, DMSO-dg) &: 12.48 (1H, s,
5-OH), 10.17 (1H, s, 4-OH), 9.56 (1H, s, 3-OH), 8.08
(2H, d, J = 8.7 Hz, H-2', 6), 6.93 (2H, d, J = 8.7 Hz,
H-3', 5), 6.72 (1H, s, H-8), 6.33 (1H, d, J=1.3 Hz,
H-6), 3.85 (3H, s, 7-OCHs3); "“C-NMR (75 MHz,
DMSO-ds) d: 176.1 (C-4), 164.9 (C-7), 160.4 (C-9),
159.4 (C-5), 156.1 (C-4"), 147.2 (C-2), 136.1 (C-3),
129.7 (C-2', 6'), 121.6 (C-1"), 115.5 (C-3", 5'), 104.1
(C-10), 97.5 (C-6), 92.0 (C-8), 56.1 (7-OCH;). Ll E
$ode 5 ScukaioE 80, s A 1
B

& 2: AR K CESI-MS m/z: 317 [M+H]'.
'H-NMR (300 MHz, DMSO-dg) &: 12.47 (1H, s,
5-OH), 7.75 (1H, d, J = 1.9 Hz, H-2'), 7.67 (1H, dd,
J =185, 1.9 Hz, H-6"), 6.94 (1H, d, J = 8.5 Hz, H-5'),
6.48 (1H, d, J= 1.6 Hz, H-8), 6.19 (1H, d, J= 1.4 Hz,
H-6), 3.84 (3H, s, 3-OCH;); “C-NMR (75 MHz,
DMSO-dg) d: 175.9 (C-4), 164.0 (C-7), 160.7 (C-5),
156.2 (C-9), 148.8 (C-3"), 147.4 (C-4"), 146.7 (C-2),
135.9 (C-3), 122.0 (C-1"), 121.8 (C-6"), 115.6 (C-5),
111.6 (C-2"), 103.1 (C-10), 98.3 (C-6), 93.7 (C-8),
55.8 (3'-OCH3). LA E¥d 5 scmkipis— 5, %
EWEY) 2 R RAFE.

A 3: AR K ESI-MS m/z: 271 [M—H] &
'H-NMR (300 MHz, DMSO-ds) &: 12.16 (1H, s,
5-OH), 10.79 (1H, s, 7-OH), 9.60 (1H, s, 4'-OH), 7.31
(2H, d, J= 8.6 Hz, H-2', 6'), 6.79 (2H, dd, J = 6.5, 4.7
Hz, H-3', 5"), 5.89 (2H, s, H-6, 8), 5.42 (1H, dd, J =
12.8, 2.8 Hz, H-2), 3.25 (1H, dd, J = 17.1, 12.8 Hz,
H-3a), 2.67 (1H, dd, J = 17.1, 3.0 Hz, H-3b);
BC-NMR (75 MHz, DMSO-dg) 8: 196.4 (C-4), 166.7
(C-7), 163.6 (C-5), 163.0 (C-9), 157.8 (C-4"), 128.9
(C-1'), 128.4 (C-2', 6"), 115.2 (C-3', 5'), 101.8 (C-10),
95.9 (C-6), 95.0 (C-8), 78.5 (C-2), 42.0 (C-3). A%k
P 5 SCHRARIE 5, ORI 3 okl

& 4. B4 ESI-MS m/z: 317 [M+H] .
'H-NMR (300 MHz, DMSO-dg) &: 12.49 (1H, s,
5-OH), 7.73 (1H, d, J = 2.2 Hz, H-2'), 7.57 (1H, dd,
J=18.5,22 Hz, H-6"), 6.89 (1H, d, J = 8.5 Hz, H-5'),
6.70 (1H, d, J = 2.2 Hz, H-8), 6.35 (1H, d, J =22
Hz, H-6), 3.86 (3H, s, 7-OCH;); "“C-NMR (75 MHz,
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DMSO-dg) d: 176.0 (C-4), 164.9 (C-7), 160.4 (C-5),
156.1 (C-9), 147.9 (C-4"), 147.3 (C-2), 145.1 (C-3"),
136.0 (C-3), 121.9 (C-1), 120.0 (C-6"), 115.6 (C-2'),
115.3 (C-5"), 104.0 (C-10), 97.5 (C-6), 91.9 (C-8),
56.0 (7-OCHs)o LA b-%dfs 5 40 ¢ ik —21,
M a4 HRAF.

AW 5: B R R . ESI-MS m/z: 287 [M~+H] .
'H-NMR (300 MHz, DMSO-ds) d: 12.49 (1H, s,
5-OH), 10.85 (1H, s, 3-OH), 10.15 (1H, s, 7-OH), 9.43
(1H, s, 4-OH), 8.04 (2H, d, J = 8.8 Hz, H-2', 6'), 6.92
(2H, d, J = 8.8 Hz, H-3', 5'), 6.44 (1H, s, H-6), 6.19
(1H, s, H-8); ">C-NMR (75 MHz, DMSO-d;) J: 176.0
(C-4), 164.0 (C-7), 160.7 (C-5), 159.2 (C-9), 156.2
(C-4"), 146.8 (C-2), 135.7 (C-3), 129.6 (C-2', 6),
121.7 (C-1"), 115.5 (C-3', 5'), 103.1 (C-10), 98.3
(C-6), 93.5 (C-8). LA I-Hdhs 5 3cimkhi— 5™, ¥
YE B 5 L2

&M 6: 0K K o ESI-MS m/z: 303 [M—H] .
'H-NMR (300 MHz, CD;0D) 8: 6.96 (1H, d, J = 1.6
Hz, H-2"), 6.87~6.77 (2H, m, H-6', 5"), 5.92 (1H, d,
J = 1.9 Hz, H-6), 5.88 (1H, d, J =1.7 Hz, H-8), 4.91
(1H, d, J =11.5 Hz, H-2), 451 (1H, dd, J = 11.4, 2.9
Hz, H-3); “C-NMR (75 MHz, CD;OD) J: 198.6
(C-4), 168.9 (C-7), 165.5 (C-5), 164.7 (C-9), 147.3
(C-4"), 146.5 (C-3"), 130.0 (C-1"), 121.0 (C-6"), 116.2
(C-2"), 116.0 (C-5'), 102.0 (C-10), 97.4 (C-6), 96.4
(C-8), 85.3 (C-2), 73.8 (C-3)o LA L4l 5 A1 Sk IR
80, MEERE e N (H)-EEHE,

&M 7: K A CESI-MS m/z: 301 [M—H] .
'H-NMR (300 MHz, DMSO-dg) &: 12.50 (1H, s,
5-OH), 7.68 (1H, d, J = 1.9 Hz, H-2'), 7.54 (1H, dd,
J=8.5,2.0 Hz, H-6'), 6.88 (1H, d, J = 8.5 Hz, H-5),
6.41 (1H, d, J = 1.7 Hz, H-8), 6.19 (1H,d, J=1.7
Hz, H-6); ""C-NMR (75 MHz, DMSO-d;) &: 175.9
(C-4), 163.9 (C-7), 160.8 (C-9), 156.2 (C-5), 147.7
(C-4"), 146.8 (C-2), 145.1 (C-3"), 135.8 (C-3), 122.0
(C-1"), 120.0 (C-6"), 115.7 (C-5"), 115.1 (C-2'), 103.1
(C-10), 98.2 (C-6), 93.4 (C-8). LAl Hidh 5 AH 5 3Tk
s 83, M A T i %

& 8: kK. ESI-MS m/z: 617 [M+
Na]". "H-NMR (300 MHz, DMSO-d) 6: 12.58 (1H, s,
5-OH), 7.99 (2H, d, J = 8.8 Hz, H-2', 6'), 7.38 (2H, d,
J = 8.5 Hz, H-2", 6"), 7.35 (1H, d, J = 15.9 Hz,

H-7""), 6.86 (2H, d, J = 8.8 Hz, H-3', 5), 6.79 (2H, d,
J=18.5Hz, H-3",5"), 638 (1H, d, J = 1.7 Hz, H-8),
6.15 (1H, s, H-6), 6.12 (1H, d, J = 15.9 Hz, H-8"),
5.48 (1H, s, H-1"), 5.46 (1H, d, J = 8.0 Hz, 2"-OH),
525 (2H, s, 3", 4"-OH), 4.28 (1H, d, J = 10.4 Hz,
H-6"a), 4.03 (1H, dd, J = 11.9, 6.3 Hz, H-6"b), 3.29~
3.13 (4H, m, H-2"~5"); “C-NMR (75 MHz,
DMSO-dg) d: 177.4 (C-4), 166.2 (C-9"), 164.5 (C-7),
161.2 (C-9), 160.1 (C-4"), 159.9 (C-4""), 156.4 (C-2,
5), 144.7 (C-7"), 133.1 (C-3), 130.9 (C-3’, 5'), 130.2
(C-3",5"), 124.9 (C-1""), 120.8 (C-1"), 115.8 (C-2"",
6", 115.1 (C-2', 6), 113.7 (C-8"), 103.8 (C-10),
101.0 (C-1"), 98.9 (C-8), 93.8 (C-6), 76.2 (C-3"), 74.3
(C-2"), 74.2 (C-5"), 70.0 (C-4"), 63.0 (C-6"). DA%
5 scmkpE — 8, MRS 8 VB

& 9: AR AK ESI-MS m/z: 447 [M—H] .
'H-NMR (300 MHz, CD;0D) &: 7.33 (1H, d, J = 2.0
Hz, H-2'), 7.30 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 6.91
(1H, d, J = 8.3 Hz, H-5"), 6.35 (1H, d, J = 1.9 Hz,
H-8), 6.18 (1H, d, J = 1.9 Hz, H-6), 5.35 (1H, d, J =
1.5 Hz, H-1"), 0.95 3H, d, J = 5.9 Hz, H-6");
BC-NMR (75 MHz, CD;0D) ¢: 179.7 (C-4), 165.9
(C-7), 163.3 (C-9), 159.4 (C-5), 158.6 (C-2), 149.9
(C-4"), 146.5 (C-3), 136.3 (C-3), 123.1 (C-1"), 123.0
(C-6'), 117.1 (C-5"), 116.5 (C-2"), 106. 0 (C-10), 103.6
(C-1"), 99.9 (C-6), 94.8 (C-8), 73.4 (C-4"), 722
(C-3"), 72.1 (C-2"), 72.0 (C-5"), 17.8 (C-6"). LAl %k
5 R SCHRAR I — 5, MRS 9 itk
#-3-0-a-L-f 2B

WAEYI0: R K. ESI-MS m/z: 479 [M+
Na]*. 'H-NMR (300 MHz, CD;0D) 6: 7.09 (1H, d, J =
1.7 Hz, H-6"), 7.02 (1H, d, J = 1.7 Hz, H-2"), 6.98
(1H, d, J = 1.6 Hz, H-2'), 6.81 (1H, dd, J = 8.2, 1.6
Hz, H-6'), 6.72 (1H, d, J = 8.2 Hz, H-5), 5.98 (2H, d,
J = 8.6 Hz, H-6, 8), 5.51 (1H, s, H-3), 5.05 (1H, s,
H-2), 3.02 (1H, dd, J = 17.3, 4.3 Hz, H-4a), 2.89 (1H,
dd, J = 17.5, 1.8 Hz, H-4b); “C-NMR (75 MHz,
CD;0D) 6: 167.7 (C-7"), 157.9 (C-5, 7), 157.3 (C-9),
149.1 (C-3"), 146.0 (C-3', 4', 5"), 140.6 (C-4"), 131.6
(C-1"), 121.5 (C-1"), 119.3 (C-6"), 116.1 (C-5"), 115.1
(C-2), 111.9 (C-6"), 106.2 (C-2"), 99.4 (C-10), 96.6
(C-6), 959 (C-8), 78.5 (C-2), 70.5 (C-3), 56.6
(3"-OCHs), 26.7 (C-4). LA ¥t b5 sk —3d"Y,
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M EY) 10 ) (5)-RILAEE-3-(3-0-H13%)-%
RN,

EP 11 AR K. ESI-MS m/z: 907
[2M+Na]". 'H-NMR (300 MHz, CD;OD) ¢: 7.02
(2H, s, H-2", 7"), 6.99 (1H, d, J = 1.8 Hz, H-2'), 6.83
(1H, dd, J = 8.2, 1.8 Hz, H-6'), 6.76 (1H, d, J = 8.2
Hz, H-5), 6.07 (2H, s, H-6, 8), 5.54 (1H, s, H-3), 4.99
(1H, s, H-2), 3.04 (1H, dd, J = 17.6, 4.0 Hz, H-4a),
2.91 (1H, d, J = 16.7 Hz, H-4b); *C-NMR (75 MHz,
CD;0D) §: 167.6 (C-7"), 157.5 (C-7), 157.4 (C-5),
157.1 (C-9), 146.1 (C-3", 5"), 145.6 (C-3', 4"), 139.7
(C-4"), 131.3 (C-1"), 121.3 (C-17), 119.5 (C-6"), 116.1
(C-5"), 115.0 (C-2), 1102 (C-2", 6"), 99.5 (C-10),
96.6 (C-8), 96.0 (C-6), 78.4 (C-2), 70.0 (C-3), 26.7
(C-4). DA E%ed 5 3ok — 8, e s
11 4R ILIRHE-3-0-% & TR

AP 12: EERER K. ESI-MS m/z: 289 [M—
H] . 'H-NMR (300 MHz, CD;0D) d: 6.98 (1H, d, J =
1.3 Hz, H-2'), 6.80 (1H, dd, J = 8.3, 1.5 Hz, H-6'),
6.76 (1H, d, J = 8.1 Hz, H-5'), 5.95 (1H, d, J=2.2 Hz,
H-8), 5.92 (1H, d, J = 2.2 Hz, H-6), 4.81 (1H, s, H-2),
4.17 (1H, m, H-3), 2.87 (1H, dd, J = 16.8, 4.5 Hz,
H-4), 2.73 (1H, dd, J = 16.8, 2.7 Hz, H-4); “C-NMR
(75 MHz, CD;0OD) ¢: 158.1 (C-5), 157.8 (C-7), 157.5
(C-9), 146.0 (C-3"), 145.9 (C-4'), 132.4 (C-1'), 119.5
(C-6"), 116.0 (C-2'), 115.4 (C-5"), 100.2 (C-10), 96.5
(C-6), 96.0 (C-8), 80.0 (C-2), 67.6 (C-3), 29.4 (C-4).
DL_E$eds b scmkaon 80, M et s 12 o
()-RILFEE,
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