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Abstract: Objective To study the chemical constituents from the roots of Campanumoea javanica and their antiangiogenesis
activities. Methods The compounds were isolated and purified by various chromatographic techniques and their structures were
elucidated by spectral analysis, the antiangiogenic activities of the isolated compounds were evaluated using a zebrafish model. Results
Fourteen compounds were isolated and identified from 90% ethanol extract in ethyl acetate fraction in the roots of C. javanica,
including campanumoside (1), lobetyol (2), tetradeca-4E,8FE,12E-triene-10-yne-1,6,7-triol (3), 9-(tetrahydropyran-2-yl)-non-trans-
8-ene-4,6-diyn-3-ol (4), 9-(tetrahydropyran-2-yl)-nona-trans,trans-2,8-diene-4,6-diyn-1-ol (5), lobetyolinin (6), (Z)-3-hexenyl-O-
a-L-arabinopyranosyl-(1—6)-B-D-glucopyranoside (7), 3,4-dihydroxybenzoic acid (8), tangshenoside II (9), zanthocapensol (10),
ampelopsin (11), agathisflavone (12), B-ecdysterone (13), and a-tocopherolquinone (14). Conclusion Compound 1 is a new
polyacetylene glucoside named campanumoside. Compounds 2—14 are isolated from the plants of Campanumoea Bl. for the first
time. Compounds 3 and 4 exhibit the certain antiangiogenic activity in the pharmacological evaluation with a zebrafish model.
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TSNS LI TS, RS &%
L& NMAS%E, NRifER (Campanulaceae) 4%
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fi (tetradeca-4E,8E,12 E-triene-10-yne-1,6,7-triol, 3).
9-(2- VYL )-8 E-Jfi-4,6- —e-3- T [9-(tetrahydro-
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Y & Atk W )-2E.8E- - M -4,6- B -1- F B [9-
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pyranoside, 7]\ 3,4-—JHEAHR (3,4-dihydroxy-
benzoic acid, 8). &1 1 (tangshenoside I, 9).
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B0 C-3 ZIRIME AR UESE . a1 4R
KR53 B AR AT 3 (R 5 A v BB (3 X T
5E K D-1 %K  NBH i B SRS & 5 HUE R 7.8 Hz,
RN AR A R B AL, AN H-8 FT H-9 [R][1)
A HHCN 16.0 Hz, WAN 8. 9 A7 Z 18] [XUBEE A J
X ZiE LR, #ENEY 1 LA 9-
(tetrahydropyran-2-yl)-non-8 E-ene-4,6-diyn-3-O-p-D-
glucopyranosyloxy, A #TIIER LMAT, sk
B304 (campanumoside ).

El1 &418EE COSY (=) FIHMBC (/1) X
Fig. 1 Key COSY (=) and HMBC (/" X}) correlation of

compound 1

AT 1 AR B R o UV AN (nm):
210, 242, 254,268, 284; IR veo (cm™'): 3 424, 2 934,
2855,2232,1607,1457,1358, 1267, 1204, 1079,
1048, 953, 792, 626, 578, 545; ESI-MS m/z: 403 [M+
Na]®, 783 [2M+Na]"; HR-EI-MS m/z: 380.183 4
[M]" (caled for CaoHa50, 380.183 5). 'H-NMR (500
MHz, CD;0D) 6: 6.27 (1H, dd, J = 16.0, 4.8 Hz, H-9),
5.75 (1H, dd, J = 16.0, 1.0 Hz, H-8), 4.72 (1H, t, J =
7.0 Hz, H-3), 4.55 (1H, d, J= 7.8 Hz, H-1"), 3.97 (1H,
dd, J=11.4, 2.2 Hz, H-14a), 3.90 (1H, m, H-10), 3.87
(1H, dd, J = 11.9, 4.4 Hz, H-6'a), 3.64 (1H, dd, J =
11.9, 5.4 Hz, H-6'b), 3.48 (1H, td, J = 11.4, 4.4 Hz,
H-14b), 3.38 (1H, t, J = 8.8 Hz, H-3"), 3.27 (1H, m,
H-5"), 3.25 (1H, m, H-4"), 3.18 (1H, dd, J = 8.8, 7.8
Hz, H-2'), 1.84 (1H, m, H-12a), 1.77 (1H, quin, J =
7.0 Hz, H-2a), 1.68 (1H, m, H-11a), 1.57 (1H, m,
H-12b), 1.53 (2H, m, H-13), 1.32 (1H, m, H-2b), 1.26
(1H, m, H-11b), 1.02 3H, t, J = 7.0 Hz, H-1);
BC-NMR (125 MHz, CD;0D) 6: 9.8 (q, C-1), 29.8
(t, C-2), 69.8 (d, C-3), 81.7 (s, C-4), 71.6 (s, C-5),
743 (s, C-6), 77.6 (s, C-7), 108.6 (d, C-8), 149.3 (d,
C-9), 78.2 (d, C-10), 32.8 (t, C-11), 24.3 (t, C-12),
26.8 (t, C-13), 69.3 (t, C-14), 101.4 (d, C-1"), 75.0
(d, C-2"), 78.2 (d, C-3), 71.8 (d, C-4), 78.1 (d,

C-5"), 62.9 (t, C-6).

a2 AEMA. 'HNMR (400 MHz,
CD;COCDs) 8 6.33 (1H, m, H-2), 5.80 (1H, dt, J =
15.4, 6.8 Hz, H-11), 5.58 (1H, dd, J = 15.4, 6.5 Hz,
H-10), 5.54 (1H, d, J = 6.8 Hz, H-3), 4.69 (1H, d, J =
6.5 Hz, H-8), 4.23 (1H, t, J = 6.5 Hz, H-9), 3.54 (2H,
t,J=6.6 Hz, H-14), 2.13 (2H, m, H-12), 1.80 (3H, dd,
J = 6.8, 1.4 Hz, H-1), 1.58 (2H, quin, J = 6.6 Hz,
H-13); "“C-NMR (100 MHz, CD;COCDs) &: 18.8
(C-1), 145.1 (C-2), 110.1 (C-3), 82.5 (C-4), 77.6
(C-5), 70.3 (C-6), 72.6 (C-7), 67.6 (C-8), 75.9 (C-9),
129.5 (C-10), 134.1 (C-11), 30.2 (C-12), 33.1 (C—13)
61.8 (C-14). LA F¥de 5 SCiikpiE SaA —50), #%
JEAED) 2 h lobetyol.

A 3: JEEMHAREA. "H-NMR (400 MHz,
CD;COCD;) 6: 6.13 (1H, m, H-13), 6.08 (1H, m,
H-8), 5.87 (1H, m, H-4), 5.72 (1H, d, J = 8.2 Hz, H-9),
5.50 (1H, d, J = 6.7 Hz, H-12), 5.45 (1H, m, H-5),
3.89 (1H, m, H-6), 3.87 (1H, m, H-7), 3.52 2H, t, J =
5.0 Hz, H-1), 2.12 (2H, m, H-3), 1.77 (3H, d, J = 5.3
Hz, H-14), 1.56 (2H, m, H-2); “C-NMR (100 MHz,
CD;COCDs) 6: 61.9 (C-1), 332 (C-2), 29.9 (C-3),
130.6 (C-4), 133.5 (C-5), 76.2 (C-6), 75.8 (C-7), 143.4
(C-8), 111.2 (C-9), 89.3 (C-10), 87.1 (C-11), 111.8
(C-12), 139.9 (C-13), 18.5 (C-14). UL X 5 SCiikR
WHRA ), WS ENAY 3 N tetradeca-4E,8E,
12E-triene-10-yne-1,6,7-triol

WA 4: LOMARW K. "H-NMR (500 MHz,
CDCly) 6: 6.26 (1H, dd, J = 16.0, 4.8 Hz, H-9), 5.73
(1H, d, J = 16.0 Hz, H-8), 4.40 (1H, t, J = 4.0 Hz,
H-3), 4.01 (1H, dt, J = 11.3, 2.1 Hz, H-14a), 3.85 (1H,
m, H-10), 3.47 (1H, dd, J = 11.3, 2.3 Hz, H-14b), 1.96
(1H, m, H-12a), 1.84 (1H, m, H-2a), 1.75 (1H, m,
H-2b), 1.63 (1H, m, H-11a), 1.55 (2H, m, H-13), 1.50
(1H, m, H-12b), 1.28 (1H, m, H-11b), 1.01 3H, t, J =
7.5 Hz, H-1); “C-NMR (125 MHz, CDCl3) &: 9.3
(C-1), 30.6 (C-2), 64.2 (C-3), 82.7 (C-4), 69.6 (C-5),
76.7 (C-6), 73.4 (C-7), 107.7 (C-8), 147.7 (C-9), 77.3
(C-10), 31.6 (C-11), 23.2 (C-12), 25.6 (C-13), 68.3
(C-14). LL 3 5 semkipos SA —80, et
) 4 3 9-(tetrahydropyran-2-yl)-non-trans-8-ene-4,
6-diyn-3-ol.

WA S: LEMAREA. H-NMR (500 MHz,
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CDCly) 6: 6.39 (1H, dt, J = 15.6, 4.8 Hz, H-2), 6.25
(1H, dd, J = 15.9, 4.9 Hz, H-9), 5.84 (1H, d, J = 15.6
Hz, H-3), 5.77 (1H, d, J = 15.9 Hz, H-8), 4.24 (2H, d,
J = 4.8 Hz, H-1), 4.01 (1H, dt, J = 11.3, 2.1 Hz,
H-14a), 3.86 (1H, m, H-10), 3.47 (1H, dd, J = 11.3,
2.0 Hz, H-14b), 1.85 (1H, m, H-12a), 1.66 (1H, m,
H-11a), 1.55 (2H, m, H-13), 1.50 (1H, m, H-12b), 1.32
(1H, m, H-11b); "*C-NMR (125 MHz, CDCls) 8: 62.7
(C-1), 1452 (C-2), 109.0 (C-3), 80.0 (C-4), 74.5
(C-5), 74.1 (C-6), 79.3 (C-7), 108.0 (C-8), 147.4
(C-9), 77.3 (C-10), 31.6 (C-11), 23.2 (C-12), 25.6
(C-13), 68.3 (C-14). VL ¥l 15 sckian —x™,
WA e LAY 5 A 9-(tetrahydropyran-2-yl)-nona-
trans,trans-2,8-diene-4,6-diyn-1-ol.

WA 6: KR, "H-NMR (400 MHz,
CD;0D) d: 6.34 (1H, dq, J = 15.8, 6.9 Hz, H-2), 5.94
(1H, dt, J = 15.4, 6.9 Hz, H-11), 5.58 (1H, d, J = 15.8
Hz, H-3), 5.50 (1H, dd, J = 15.4, 7.5 Hz, H-10), 4.47
(1H, d, J = 5.7 Hz, H-8), 4.42 (1H, d, J = 7.8 Hz,
H-1"), 433 (1H, d, J = 7.5 Hz, H-1"), 427 (1H, m,
H-9), 3.58 (2H, t, J = 6.9 Hz, H-14), 2.17 (2H, dt, J =
13.9, 6.9 Hz, H-12), 1.81 (3H, d, J = 6.9 Hz, H-1),
1.65 (2H, quin, J = 6.9 Hz, H-13); "C-NMR (100
MHz, CD;OD) d: 18.9 (C-1), 1453 (C-2), 110.4
(C-3), 81.1 (C-4), 78.1 (C-5), 72.5 (C-6), 71.4 (C-7),
66.6 (C-8), 82.3 (C-9), 126.3 (C-10), 138.6 (C-11),
29.7 (C-12), 32.8 (C-13), 62.2 (C-14), 101.1 (C-1"),
74.6 (C-2"), 77.7 (C-3"), 71.4 (C-4"), 76.9 (C-5"), 69.6
(C-6"), 104.7 (C-1"), 75.0 (C-2"), 77.7 (C-3"), 71.1
(C-4"), 77.8 (C-5"), 62.6 (C-6"). LA %k 5 SCHRIR
EREA S, WA 6 24 lobetyolinin.

&YW 7. Ak AK. 'H-NMR (400 MHz,
CD;0D) 6: 5.43 (1H, m, H-4), 5.36 (1H, m, H-3), 4.29
(1H, d, J = 6.7 Hz, H-1"), 426 (1H, d, J = 7.9 Hz,
H-1'), 2.34 (2H, q, J = 6.9 Hz, H-2), 2.04 2H, q, J =
7.5 Hz, H-5), 0.97 3H, t, J = 7.5 Hz, H-6); "*C-NMR
(100 MHz, CD;0D) d: 70.5 (C-1), 28.7 (C-2), 125.8
(C-3), 134.4 (C-4), 21.4 (C-5), 14.6 (C-6), 104.2
(C-1"), 748 (C-2'), 77.7 (C-3"), 71.3 (C-4)), 76.6
(C-5"), 69.3 (C-6"), 105.0 (C-1"), 72.2 (C-2"), 74.0
(C-3"), 69.4 (C-4"), 66.7 (C-5"). VL %k 5 SCHikR
EHA—HD, WA T N (2)-3-hexenyl-O-
a-L-arabinopyranosyl-(1—6)-p-D-glucopyranoside.

a8 HKAK. 'HINMR (400 MHz,
CD;COCDs) 6: 7.52 (1H, d, J = 2.0 Hz, H-2), 7.46
(1H, dd, J = 8.3, 2.0 Hz, H-6), 6.89 (1H, d, J= 8.3 Hz,
H-5); “C-NMR (100 MHz, CD;COCD;) &: 123.5
(C-1), 117.4 (C-2), 145.5 (C-3), 150.7 (C-4), 115.5
(C-5), 123.0 (C-6), 167.6 (C-7). LA _EHdi 15 SCik i i
FEA 5, M e A 8 O 3,4- IR HIR.

&Y 9. Ak K. 'TH-NMR (400 MHz,
CD;0D) &: 6.82 (2H, s, H-2, 6), 6.06 (1H, ddd, J =
17.1, 10.3, 6.4 Hz, H-8), 5.38 (1H, dd, J = 17.1, 1.4
Hz, H-9a), 5.21 (1H, dd, J = 10.3, 1.4 Hz, H-9b), 5.15
(1H, d, J = 5.9 Hz, H-7), 494 (1H, d, J = 7.4 Hz,
H-1'), 3.83 (6H, s, 3, 5-OCH3), 3.84 (1H, dd, J = 12.0,
2.1 Hz, H-6'a), 3.75 (1H, dd, J = 12.0, 4.9 Hz, H-6'¢):
BC-NMR (100 MHz, CD;0D) 4: 135.3 (C-1), 105.5
(C-2, 6), 154.4 (C-3, 5), 141.6 (C-4), 76.0 (C-7), 142.0
(C-8), 115.0 (C-9), 57.1 (3, 5-OCH3), 105.7 (C-1"),
75.8 (C-2'), 78.4 (C-3"), 71.5 (C-4"), 77.9 (C-5"), 62.7
(C-6")0 Lh_EXdh 5 SepkpiE s A —5M, #e etk
HBY 9 NS 1.

WEY 10: [k K. 'H-NMR (400 MHz,
CD;COCDs) 8: 7.46 (1H, dd, J = 8.1, 1.5 Hz, H-6"),
7.38 (1H, d, J = 1.5 Hz, H-2'), 7.18 (1H, s, H-3), 7.11
(1H, s, H-4), 7.03 (1H, s, H-6), 6.96 (1H, d, J = 8.1
Hz, H-5'), 6.66 (1H, d, J = 15.8 Hz, H-1"), 6.39 (1H,
dt, J = 15.8, 5.3 Hz, H-2"), 6.07 (2H, s, -OCH,0),
423 (2H, d, J= 5.3 Hz, H-3"), 4.04 (3H, s, 7-OCH3);
BC-NMR (100 MHz, CD;COCD;) &: 156.9 (C-2),
101.6 (C-3), 132.0 (C-3a), 112.1 (C-4), 134.7 (C-5),
105.8 (C-6), 146.1 (C-7), 144.2 (C-7a), 125.3 (C-1"),
105.6 (C-2"), 149.2 (C-3"), 149.1 (C-4'), 109.5 (C-5),
119.8 (C-6"), 130.0 (C-1"), 130.5 (C-2"), 63.3 (C-3"),
102.5 (OCH,0), 56.3 (7-OCHs). LA %3k 5 SCHRkR
A, W% 2 LA 10 4 zanthocapensol .

&Y 11 A K. 'THINMR (400 MHz,
CD;COCDs) d: 11.71 (1H, s, 5-OH), 6.61 (2H, s, H-2',
6'), 5.97 (1H, d, J= 2.1 Hz, H-8), 5.93 (1H, d, J= 2.1
Hz, H-6), 4.93 (1H, d, J = 11.3 Hz, H-2), 4.57 (1H, d,
J=11.3 Hz, H-3); ""C-NMR (100 MHz, CD;COCD3)
5: 84.6 (C-2), 73.1 (C-3), 198.1 (C-4), 164.0 (C-5),
97.0 (C-6), 167.9 (C-7), 96.0 (C-8), 164.9 (C-9), 101.5
(C-10), 128.9 (C-1"), 108.0 (C-2, 6), 146.3 (C-3', 5"),
134.2 (C-4"). LL 3 b5 semkios SEA —80, i
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BEAAY) 11 R 2 .

WA 12: IREEKA, ESI-MS m/z: 537 [M—
H] . 'H-NMR (400 MHz, CD;COCD;) &: 13.14 (1H,
s, 5-OH), 12.97 (1H, s, 5"-OH), 7.69 (2H, d, J = 8.6
Hz, H-2', 6'), 7.48 (2H, d, J = 8.6 Hz, H-2"", 6""), 6.87
(2H, d, J = 8.6 Hz, H-3", 5'), 6.76 (2H, d, J = 8.6 Hz,
H-3",5"), 6.61 (1H, s, H-3), 6.56 (1H, s, H-3"), 6.31
(2H, s, H-8, 6”); "*C-NMR (100 MHz, CD;COCD3) §:
165.1 (C-2), 104.0 (C-3), 182.0 (C-4), 161.3 (C-5),
104.1 (C-6), 163.5 (C-7), 94.6 (C-8), 157.8 (C-9),
104.1 (C-10), 123.2 (C-1"), 130.9 (C-2', 6), 116.8
(C-3', 5'), 162.8 (C-4'), 165.0 (C-2"), 139.9 (C-3"),
183.3 (C-4"), 161.8 (C-5"), 99.7 (C-6"), 163.1 (C-7"),
97.8 (C-8"), 156.4 (C-97), 1042 (C-10"), 124.8
(C-1", 129.0 (C-2, 6™), 116.0 (C-3", 5", 162.7
(C-4")o DA%l 5 Sepkap i e A —sM, ke
&4 12 4y agathisflavone.

& 13: A K. 'TH-NMR (500 MHz,
CD;0D) 6: 5.70 (1H, d, J = 2.2 Hz, H-7), 3.84 (1H, m,
H-2), 3.73 (1H, dt, J = 11.7, 3.7 Hz, H-3), 3.04 (1H, t,
J = 8.4 Hz, H-22), 1.10 (6H, s, H-26, 27), 1.09 (3H, s,
H-21), 0.86 (3H, s, H-19), 0.78 (3H, s, H-18);
BC-NMR (125 MHz, CD;OD) ¢: 37.6 (C-1), 68.5
(C-2), 68.7 (C-3), 33.1 (C-4), 51.7 (C-5), 206.4 (C-6),
122.1 (C-7), 167.9 (C-8), 34.9 (C-9), 39.2 (C-10), 21.5
(C-11), 31.7 (C-12), 48.5 (C-13), 85.2 (C-14), 32.5
(C-15), 21.5 (C-16), 50.5 (C-17), 18.0 (C-18), 24.4
(C-19), 78.4 (C-20), 21.0 (C-21), 77.9 (C-22), 27.3
(C-23), 42.3 (C-24), 71.3 (C-25), 28.9 (C-26), 29.7
(C-27). PA_EKd 5 Semris 2 A — 5, W se
&4 13 2 B-ecdysterone.

&Y 14 HEMIRBEAA, ESI-MS m/z: 469
[M+Na]". 'H-NMR (400 MHz, CD;COCD;) d: 2.54
(2H, t, J = 8.5 Hz, H-1'), 2.00 (3H, s, 5-CH3), 1.97
(6H, s, 2, 3-CHs), 1.19 (3H, s, 3'-CH3), 0.89 (3H, d,
J=6.6 Hz, 11'-CH;), 0.86 (9H, d, J = 6.6 Hz, 7', 15,
16'-CH;); "C-NMR (100 MHz, CD;COCD3) d: 187.4
(C-1), 140.4 (C-2), 140.8 (C-3), 187.9 (C-4), 140.9
(C-5), 145.5 (C-6), 12.2 (2-CH3), 11.9 (3-CH), 12.3
(5-CHz), 22.1 (C-1'), 41.0 (C-2'), 72.0 (C-3'), 42.7
(C-4"), 22.0 (C-5"), 38.5 (C-6'), 33.5 (C-7), 38.1
(C-8"), 25.2 (C-9'), 38.1 (C-10), 33.5 (C-11"), 38.0
(C-12"), 25.5 (C-13"), 40.1 (C-14"), 28.4 (C-15"), 22.9

(C-16"), 27.2 (3'-CH3), 20.1 (7'-CH3), 20.2 (11'-CH3),
23.0 (15"-CHs).  Lh ¥ b5 Scpjdios S A 55,
W 254 14 4 a-tocopherolquinone .
4 MMSD&EMEEREYE

K BE 2 o R SRR T A A5 ) 1~14 B35
EABGE AT TR, BN R B
NHGERE 24 h IS, AEHIBA] (1 mg/mL 4
FRCE B BBt s, B 24 FLIRIGFEFL
W, ARSL 7 M FESLR SRS I B L AN R B
(IRE SV, B 2 AL R — IR B, 0 RO IR
N REFEFACIAR N B R 37, SR JE Inas i, BT
JEHREIFRAE (28 C) W, MRSk EER T . 552K
YUK EH 48 h i, THEIERHED TS 24 FLRFE
FUR RS, ESART A S SRR, AR IR
G O AT, FHBRIBES) Tricaine X A1 fa 1 T R
YN WA N AR IR EAT V8. FIF SPSS
16 GE VT 5RPF A B FECZL RS 45 R B SR I0 4 i
s, One-way ANOVA 73 H43 21 £ 4 B I Ll
Z5PE, i GraphPad Prism 5 B HH2EHG 3
W (ECso) fHo

G 1R T TR LR 50 pg/mL I3 S0 L
AEIGET . &Y 3 Al 4 JFiEWKE AN 50 pg/mL
I SR T B . W EA S 3 A 4
(R BERR BERE— AT S5, WAL G 3 BBt o
01135 A2 R ECso M 136.38 pg/mL, 95% Al {5 R A
119.99~155.72 pug/mL; 1b 54 4 HUBE L £ i 55 A2 Bl
[ ECs0 4 68.70 pg/mL, 95% 115 FR 4y 49.65~109.82
ug/mL.
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