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Abstract: Objective To study the chemical constituents from Ampelopsis cantoniensis and their anti-angiogenic activities. Methods
The compounds were isolated and purified by various chromatographic techniques and their structures were elucidated by spectral
analysis. The anti-angiogenic activities of the compounds isolated were evaluated using a zebrafish model. Results Fifteen compounds
were obtained from the ethyl acetate fraction in the 90% ethanol extract of A. cantoniensis and their structures were identified as
cantonienol (1), nootkatone (2), aromadendrane-4f, 10B3-diol (3), abscisic acid (4), 12-oxo-hardwickiic acid (5), betulinic acid (6), platanic
acid (7), vanillic acid (8), resveratrol (9), nectandrin B (10), nectandrin A (11), 3, 5, 7-trihydroxychromone (12), 5, 7, 3', 4/,
5'-pentahydroxyflavanone (13), taxifolin (14), and myricitrin (15). Conclusion Compound 1 is a new sesquiterpene named cantonienol.
Compounds 2—7 and 10—12 are isolated from the plants of Ampelopsis Michaux for the first time, and the other compounds are firstly
reported in this plant. Compounds 9, 11, and 12 exhibit the weak anti-angiogenic activity when evaluated using a zebrafish model.
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Fig. 2 Key ROESY correlation of compound 1

'H-NMR (500 MHz, CD3COCD3) ¢: 5.12 (1H, d,
J = 1.4 Hz, H-12a), 5.07 (1H, dd, J = 3.2, 1.6 Hz,
H-12b), 4.23 (2H, s, H-13), 3.50 (1H, s, 7-OH), 1.92
(1H, dt, J = 13.4, 2.8 Hz, H-6a), 1.82 (1H, dd, J =
12.9, 2.8 Hz, H-5), 1.77 (1H, td, J = 13.7, 3.7 Hz,
H-8a), 1.71 (1H, dtd, J = 12.4, 3.3, 1.7 Hz, H-3a),
1.64 (1H, td, J =13.3, 3.7 Hz, H-9pB), 1.55 (1H, dt, J =
13.5, 3.3 Hz, H-2a), 1.52 (1H, m, H-2p3), 1.49 (1H, m,
H-8p), 1.47 (1H, m, H-6p), 1.40 (1H, td, J = 12.4, 4.9
Hz, H-3p), 1.34 (1H, ddd, J = 13.1, 4.4, 3.3 Hz, H-1a),
1.13 (1H, ddd, J = 13.3, 3.7, 2.9 Hz, H-9a), 1.10 (1H,
m, H-1p), 1.03 (3H, s, H-15), 0.90 (3H, s, H-14);
B3C-NMR (100 MHz, CD;COCD;) : 41.8 (C-1), 20.9
(C-2), 44.4 (C-3), 71.2 (C-4), 48.8 (C-5), 32.8 (C-6),

74.3 (C-T), 33.3 (t, C-8), 40.8 (C-9), 35.0 (C-10),
158.0 (C-11), 107.8 (C-12), 63.3 (C-13), 18.3 (C-14),
22.9 (C-15).

&y 2: WEEH K. 'TH-NMR (500 MHz,
CDCls) §: 5.76 (1H, s, H-1), 4.73 (2H, d, J = 11.3 Hz,
H-12), 1.73 (3H, s, H-13), 1.11 (3H, s, H-15), 0.96
(3H, d, J = 6.8 Hz, H-14); *C-NMR (125 MHz,
CDCly) &: 124.7 (C-1), 199.7 (C-2), 42.0 (C-3), 40.3
(C-4), 39.3 (C-5), 33.0 (C-6), 40.4 (C-7), 31.6 (C-8),
43.9 (C-9), 170.6 (C-10), 149.1 (C-11), 109.2 (C-12),
20.8 (C-13), 14.9 (C-14), 16.8 (C-15). LA F¥# 53
RIS A B, W e A 2 N R -

&Y 3: AMKA. 'H-NMR (400 MHz,
CDCls) &: 1.23 (3H, s, H-14), 1.18 (1H, dd, J = 6.1,
4.4 Hz, H-5), 1.15 (3H, s, H-15), 1.01 (6H, s, H-12,
13), 0.87 (1H, m, H-8), 0.62 (1H, ddd, J = 11.1, 9.5,
6.1 Hz, H-7), 0.40 (1H, dd, J = 10.8, 9.5 Hz, H-6);
BC-NMR (100 MHz, CDCl) 6: 56.3 (C-1), 23.7
(C-2), 41.1 (C-3), 80.4 (C-4), 48.4 (C-5), 28.2 (C-6),
26.5 (C-7), 20.1 (C-8), 44.4 (C-9), 75.1 (C-10), 19.5
(C-11), 28.6 (C-12), 16.4 (C-13), 24.4 (C-14), 20.3
(C-15). LA b¥ode b5 scmkdss e A5, wk e
1A% 3 24 aromadendrane-4p, 10p-diol.

&M 4: AMKA. 'H-NMR (600 MHz,
CD5COCD3) 6: 7.93 (1H, d, J = 16.2 Hz, H-4), 6.39
(1H, d, J = 16.2 Hz, H-5), 5.82 (1H, s, H-8), 5.76 (1H,
s, H-2), 2.56 (1H, d, J = 16.8 Hz, H-10a), 2.15 (1H, d,
J = 16.8 Hz, H-10b), 2.05 (3H, s, H-15), 1.90 (3H, s,
H-14), 1.07 (3H, s, H-12), 1.03 (3H, s, H-13);
BC-NMR (150 MHz, CD,COCDs) &: 167.3 (C-1),
118.7 (C-2), 163.3 (C-3), 128.6 (C-4), 138.4 (C-5),
80.1 (C-6), 151.1 (C-7), 127.3 (C-8), 197.5 (C-9), 50.4
(C-10), 42.3 (C-11), 19.2 (C-12), 23.6 (C-13), 247
(C-14), 21.3 (C-15). Lh_F-¥efii 5 3cikaps s A5,
M A 4 T AR .

A 5: JotameiRigifk. "H-NMR (400 MHz,
CD4COCD3) 6: 8.45 (1H, s, H-16), 7.63 (1H, s, H-15),
6.75 (1H, s, H-3), 6.64 (1H, m, H-14), 2.92 (1H, d, J =
15.4 Hz, H-11a), 2.79 (1H, d, J = 15.4 Hz, H-11b),
2.40 (1H, dt, J = 12.8, 3.1 Hz, H-60), 2.17 (1H, dt, J =
19.3, 5.1 Hz, H-2a), 2.08 (1H, m, H-2p), 1.87 (1H, m,
H-8), 1.78 (1H, m, H-1p), 1.75 (1H, m, H-10), 1.53
(1H, td, J = 12.0, 5.1 Hz, H-1a), 1.38 (2H, m, H-7),
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1.25 (3H, s, H-18), 1.07 (1H, td, J = 12.8, 3.9 Hz,
H-6B), 0.90 3H, d, J = 6.7 Hz, H-19), 0.85 3H, s,
H-20); “C-NMR (100 MHz, CD;COCDs) d: 19.4
(C-1), 27.6 (C-2), 138.1 (C-3), 142.6 (C-4), 38.5
(C-5), 36.2 (C-6), 28.0 (C-7), 37.9 (C-8), 42.8 (C-9),
47.9 (C-10), 47.5 (C-11), 195.3 (C-12), 130.7 (C-13),
109.3 (C-14), 1454 (C-15), 148.8 (C-16), 168.2
(C-17), 20.8 (C-18), 16.8 (C-19), 17.8 (C-20). LA L%
W5 Sk A Y, M A 5 N
12-oxo0-hardwickiic acid.

&Y 6: Ak A. 'HINMR (500 MHz,
CDCl;) d: 4.70 (1H, s, H-29a), 4.56 (1H, s, H-29b),
3.15 (1H, dd, J = 11.1, 4.9 Hz, H-3), 1.65 (3H, s,
H-30), 0.93 (3H, s, H-27), 0.92 (3H, s, H-26), 0.90
(3H, s, H-23), 0.78 (3H, s, H-25), 0.72 (3H, s, H-24);
BC-NMR (125 MHz, CDCL,) 8: 38.7 (C-1), 27.2 (C-2),
78.9 (C-3), 38.8 (C-4), 55.4 (C-5), 18.3 (C-6), 34.3
(C-7), 40.7 (C-8), 50.6 (C-9), 37.2 (C-10), 20.9 (C-11),
25.5 (C-12), 38.3 (C-13), 42.6 (C-14), 29.7 (C-15), 32.2
(C-16), 56.2 (C-17), 49.3 (C-18), 46.9 (C-19), 150.6
(C-20), 30.7 (C-21), 37.1 (C-22), 27.9 (C-23), 15.3
(C-24), 16.0 (C-25), 16.0 (C-26), 14.6 (C-27), 179.8
(C-28), 109.4 (C-29), 19.3 (C-30). LA %t 15 ik
ERA T, MR AY 6 h IHENRIR.

& 7. AF K. 'H.NMR (600 MHz,
CD;COCDs) &: 2.14 (3H, s, H-29), 1.28 (3H, s, H-23),
1.00 (3H, s, H-27), 0.95 (3H, s, H-26), 0.93 (3H, s,
H-25), 0.84 (3H, s, H-24); "“C-NMR (150 MHz,
CD;COCDs) 6: 39.4 (C-1), 282 (C-2), 78.4 (C-3),
39.5 (C-4), 56.2 (C-5), 19.0 (C-6), 35.0 (C-7), 41.3
(C-8), 51.2 (C-9), 37.9 (C-10), 21.6 (C-11), 27.8
(C-12), 38.0 (C-13), 42.9 (C-14), 28.7 (C-15), 32.2
(C-16), 56.5 (C-17), 49.6 (C-18), 51.9 (C-19), 211.2
(C-20), 30.4 (C-21), 37.3 (C-22), 28.5 (C-23), 16.0
(C-24), 16.6 (C-25), 16.4 (C-26), 14.9 (C-27), 177.3
(C-28), 30.3 (C-29). LA L%dlt 5 SCHRRIE T A —
U, W% E S 7 A platanic acid.

&Y 8: HfAK. 'HINMR (600 MHz,
CD;COCDs) 6: 7.59 (1H, dd, J = 8.4, 1.8 Hz, H-6),
7.55 (1H, d, J= 1.8 Hz, H-2), 6.91 (1H, d, J = 8.4 Hz,
H-5), 3.90 (3H, s, -OCH3); “C-NMR (150 MHz,
CD;COCDs) 6: 122.9 (C-1), 113.4 (C-2), 152.1 (C-3),
148.1 (C-4), 115.6 (C-5), 124.9 (C-6), 167.5 (C-7),

56.3 (-OCHj). L b3 5 Scikah i A —s7,
W e E ) 8 IR

WwEw 9: A A. '"HNMR (400 MHz,
CD;COCDs) d: 8.57 (1H, s, 4-OH), 8.28 (2H, s, 3,
5-OH), 7.41 (2H, d, J = 8.5 Hz, H-2', 6'), 7.00 (1H, d,
J=16.3 Hz, H-B), 6.87 (1H, d, J = 16.3 Hz, H-a), 6.82
(2H, d, J = 8.5 Hz, H-3', 5"), 6.52 (2H, d, J = 1.9 Hz,
H-2, 6), 6.25 (1H, s, H-4); “C-NMR (100 MHz,
CD;COCDs) 6: 140.8 (C-1), 105.5 (C-2, 6), 159.5
(C-3, 5), 102.6 (C-4), 126.7 (C-a), 129.0 (C-B), 129.8
(C-1"), 128.7 (C-2', 6'), 116.3 (C-3, 5'), 158.1 (C-4").
DL $ode 5 Scpk s A 80, M et 9
VIISE ol -

&Y 10: TEEHARBAA . ESI-MS m/z: 367
[M+Na]". 'H-NMR (500 MHz, CDsCOCD;) : 7.07
(2H, d, J = 1.7 Hz, H-2, 2'), 6.90 (2H, dd, J = 8.0, 1.7
Hz, H-6, 6), 6.80 (2H, d, J = 8.0 Hz, H-5, 5'), 4.40
(2H, d, J = 6.4 Hz, H-7, 7"), 3.86 (6H, s, 3, 3'-OCH3),
2.25 (2H, m, H-8, 8'), 0.99 (6H, d, J = 6.5 Hz, H-9,
9"; C-NMR (125MHz, CD;COCD3) d: 135.0 (C-1,
1), 110.7 (C-2, 2", 148.2 (C-3, 3'), 146.8 (C-4, 4"),
115.4 (C-5, 5"), 119.8 (C-6, 6'), 88.0 (C-7, 7'), 45.4
(C-8, 8", 13.0 (C-9, 9", 56.1 (3, 3'-OCH3). LA %k
5wk A S, WAy 10 4
nectandrin B,

& 11 LRk, ESI-MS m/z: 381
[M+Nal], 739 [2M+Na]". 'H-NMR (400 MHz,
CD;COCDs) 6: 4.61 (2H, d, J = 9.6 Hz, H-7/7"), 3.84
(3H, s, 3-OCH3), 3.81 (3H, s, 3-OCH3), 3.79 (3H, s,
4-OCHs), 2.25 (2H, m, H-8, 8), 0.97 (6H, d, J = 6.7
Hz, H-9, 9'); "C-NMR (100 MHz, CD;COCD;) &:
135.0 (C-1), 111.0 (C-2), 150.3 (C-3), 148.2 (C-4),
112.4 (C-5), 119.4 (C-6), 87.8 (C-7), 45.4 (C-8), 13.0
(C-9), 134.6 (C-1"), 110.7 (C-2"), 146.8 (C-3'), 146.7
(C-4), 115.4 (C-5), 119.9 (C-6'), 88.0 (C-7), 45.5
(C-8"), 13.1 (C-9), 55.9 (3-OCH;), 56.1 (4-OCHa),
56.0 (3-OCH3). LA % 5 Scikf i A —5,
WO A E W) 11 2 nectandrin A

WEW12: Bk A. 'H.NMR (500 MHz,
CD;COCD3) 6: 8.00 (1H, s, H-2), 6.36 (1H, d, J= 2.0
Hz, H-8), 6.24 (1H, d, J = 2.0 Hz, H-6); “C-NMR
(100 MHz, CD5COCD;) 8: 140.7 (C-2), 141.2 (C-3),
177.3 (C-4), 162.8 (C-5), 99.2 (C-6), 164.9 (C-7), 94.5



- 904 -

¢ %% Chinese Traditional and Herbal Drugs 38 45% 28 7% 201454 A

(C-8), 158.8 (C-9), 105.4 (C-10). LA % 5 kiR
WHA P, WA 12 N 3, 5, 7-=
L5 .

AW 13: M A. 'TH.NMR (500 MHz,
DMSO-d) 6: 12.12 (1H, s, 5-OH), 6.37 (2H, s, H-2,
6'), 5.85 (1H, s, H-8), 5.84 (1H, s, H-6), 5.29 (1H, dd,
J=12.1, 3.0 Hz, H-2), 3.09 (1H, dd, J = 17.1, 12.1
Hz, H-3a), 2.65 (1H, dd, J = 17.1, 3.0 Hz, H-3b):
BC-NMR (125 MHz, DMSO-dy) J: 78.4 (C-2), 42.1
(C-3), 196.1 (C-4), 163.4 (C-5), 95.7 (C-6), 166.7
(C-7), 95.0 (C-8), 162.8 (C-9), 101.8 (C-10), 128.7
(C-1"), 105.7 (C-2, 6'), 145.9 (C-3', 5'), 133.3 (C-4').
DA $ds 5 Sepk s S A 80, et 13
H5,7,3, 4, 5 - HFR A A

A 14: PO A . 'TH-.NMR (400 MHz,
CD;COCD3) d: 11.72 (1H, s, OH-5), 7.05 (1H, d, J =
1.8 Hz, H-2'), 6.89 (1H, dd, J = 8.1, 1.8 Hz, H-6'),
6.84 (1H, d, J= 8.1 Hz, H-5"), 5.96 (1H, d, J= 2.1 Hz,
H-8), 5.92 (1H, d, J = 2.1 Hz, H-6), 4.99 (1H, d, J =
11.5 Hz, H-2), 459 (1H, d, J = 11.5 Hz, H-3);
BC-NMR (100 MHz, CD;COCD;) &: 84.4 (C-2), 73.0
(C-3), 198.0 (C-4), 164.1 (C-5), 97.0 (C-6), 168.2
(C-7), 96.0 (C-8), 164.1 (C-9), 101.3 (C-10), 129.7
(C-17), 115.8 (C-2), 145.7 (C-3), 146.5 (C-4"), 115.7
(C-5"), 120.7 (C-6"). LA EXls 55 SCHRIRIE S A —
HP, MRS 14 WAEHEIA %

E 15: O A. '"H-NMR (400 MHz,
DMSO-dq) 6: 6.90 (2H, s, H-2', 6'), 6.36 (1H, d, J =
1.5 Hz, H-8), 6.18 (1H, d, J = 1.5 Hz, H-6), 5.17 (1H,
brs, H-1"), 0.81 (3H, d, J = 6.1 Hz, H-6"); "C-NMR
(100 MHz, DMSO-dg) &: 156.4 (C-2), 136.5 (C-3),
177.8 (C-4), 161.3 (C-5), 98.7 (C-6), 164.4 (C-7), 93.6
(C-8), 157.5 (C-9), 104.0 (C-10), 119.6 (C-1"), 107.9
(C-2', 6'), 145.8 (C-3', 5), 134.3 (C-4"), 101.9 (C-1"),
70.6 (C-2"), 70.4 (C-3"), 71.3 (C-4"), 70.0 (C-5"),
17.5 (C-6"). LL ¥t 5 cikpE s A —5Y, i
BREWA Y 1S AT
4 MMSamMEERENE

SR FH BE I £ IR AR T Ak 50 1~15 (i
B GEEREAT T K. AEAAL S kR R E
24 h [FIRAG, A EESR] (1 mg/mL pronase) Jii4s
PEfaahE, BN 24 FLBRIGAEFL S, 70 7 M FF
AL TSSO BC L AN [RIR 2 (O RE S, B 2

AL Rl AR BEVAIR, 0] A JIR G 55 5% F K A B
S, AR5 N a5 B A, B TR SRAE (28 C)
W, bRk G . fEZ RN E S 48 h i, T
{5 5 WA FOWEE 24 FLBREFLH IR NG, 1 3% 15 [R)
M IR EL . Seiy, R B RG C v, H
R tricaine X1 FBEAT BRI, 9¢ 6 AT T X 44k
A A ATV FIHGeih A (SPSS16) AbEE
Xof R RN i 45 0 5 S 36 21 IR £ . One-way
ANOVA 73 #1453 3 % A B E JF te i = v ik, ATH
GraphPad Prism5 1 5250 0K E (ECso) 8
S AR AR . 50 pg/mL LAY 1. 2. 5. 10,
12 71100 pg/mL Ab&4 11, 13 S804 & R )IE4E
T2o 10 pg/mL 4654 10 A1 50 pg/mL A654 13 %)
B B £t 071 B) A I E A (P<<0.05), {HOG) I
E9¢t (VEGFR2 @ GFP) A5 W] S ik H .
50, 100 pg/mL L& 9, 10 pg/mL L&) 11, 12
G 1 = A R il V) W P (2 P9 Ol = 0
(VEGFR2 : GFP) %A IR IHHIfEH, BERE
WRIEHATSEE, HREY 9. 11, 12 Hrst S faii
BRI ECso H4 ) 4 138.17.56.96.31.58 pg/mL.
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