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[ Abstract ] Objective: To study the chemical constituents and their anti-angiogenic activities of the

fruits of Evodia rutaecarpa. Method: Compounds were isolated and purified by column chromatography using silica
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gel, Sephadex LH-20, ODS and semi-preparative HPLC. Their structures were identified on the basis of
physicochemical properties and spectral data. The anti-angiogenic activities of compounds were evaluated using a
zebrafish model. Result; Twenty compounds were isolated and identified from the fruits of E. rutaecarpa,
including one degraded limonoids calodendrolide (1), 6 indole alkaloids, i.e. rutaecarpine (2), evodiamine
(3), goshuyuamide-I (4), N-formyldihydrorutaecarpine (5), and 78-hydroxyrutaecarpine (6), 11 quinolone
alkaloids, i.e. 2-hydroxy-4-methoxy-3- ( 3’'-methyl-2’-butenyl ) -quinoline (7), 1-methyl-2-nonyl-4 (1H) -
quinolone (8), 1-methyl-2-decyl-4 (1H) -quinolone (9), 1-methyl-2-undecyl-4 (1H) -quinolone (10),
dihydroevocarpine (11), 1-methyl-2-pentadecenyl-4 (1H) -quinolone (12), 1-methyl-2- [ (Z) -6-undecyl] -
4 (1H) -quinolone (13), evocarpine (14), I-methyl-2- [ (Z) -4-tridecyl] 4 (1H) -quinolone (15),
mixture of 1-methyl-2- [ ( Z ) -10-pentadecenyl | 4 ( 1H ) -quinolone and 1-methyl-2- [ ( Z ) -6-
pentadecenyl] 4 (1H) -quinolone (16), 1-methyl-2- [ (6Z, 9Z) -6, 9-pentadecenyl] -4 (1H) -quinolone
(17), 2 amides, 1. e. N-methylanthranylamide (18), acetamide (19), and one sterol, i. e. B-sitosterol (20).
Compounds 1 (20 mg-L™"'),2 (0.5mg-L™"'), 3 (5,10 pg-L™ "), 4 (10 mg-L™ "), 5 (50 mg-L°"), 10
(20 mg L"), 11 (50 mg-L™"), 16 (20 mg-L™'), and 18 (50 mg -L ') showed anti-angiogenic effects on

internode blood vessels of Zebrafish models. Conclusion: Compounds 1-18 were characteristic constituents of

Euodiae Fructus, and compounds 1 and 7 were isolated from this plant for the first time. Compounds 1-5, 10, 11,

16, and 18 showed anti-angiogenic effects on internode blood vessels of Zebrafish models.
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Structures of compounds 1-18
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Be-FEE 1: 1) glife, 15 2459 20 (200 mg) Fr. 5
(5T 60 ~115)25.6 g, 2 =5 H bt FH B J 52 T 45
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min) , Fr. 11B2 £k % HPLC 43 5 (75% W B )
524G 13(450 mg, ¢, =14. 71 min) f19(13 mg,
ty =21.26 min), Fr. 11B3 £ ¢4l 4% HPLC 4% &
(85% W BE) 14 31k & % 10 (370 mg, 1, = 12.47
min) ,14 (192 mg,t;, = 14.68 min) ,15(8 mg, i, =
15.73 min) 1 17(12 mg,t, =18.34 min) , Fr. 11B4
221 46 HPLC 2y 85 (85% W) 5 34k &9 11
(220 mg, ¢, =23.75 min) 1 16 (28 mg, ¢, =27.92
min) , Fr. 11B5 £ £ % HPLC 43 25 (85% W1 By )
B3 E8 12(20 mg,t, =47.35 min) , Fr. 12
43302 ~310)10.5 g, & WEE R 2 BE %G 3L &Y
19(5.0 g),
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ka1 AEBhR(CEF R, &R
fifs i f8 2k 8, ESI-MS m/z 261 [M + H] ", 259
[M-H] ,'H-NMR (CDCl,, 600 MHz) §:7.41
(2H, br s, H-13, 14), 6.38 (1H, br s, H-12),
5.99(1H, s, H6), 5.52(1H, s, H-1), 3.97(1H,
s, H-3), 2.25(1H, m, H-7a), 2.17(1H, m, H-
7b), 1.64(1H, dd, J=12.8, 5.8 Hz, H-8a) , 1. 44
(1H, dd, J=12.8, 5.8 Hz, H-8b), 1.61(3H, br
s, H-15), 0.98 (3H, s, H-10);"” C-NMR (CDCl,,
150 MHz) §:167.8(C-2), 143.0(C-13), 141.1(C-
14), 133.4(C-6), 126.7 (C-5), 120.1 (C-11),
110.0(C-12), 77.4(C-1), 65.4(C4), 55.0(C-
3),37.3(C-9), 27.7(C-8), 22.0(C-7), 16.9(C-
15), 13.3 (C-10), Db ¥ ds 55 3k [ 21 ] el
calodendrolide 1% %4E —%k .
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SRR BEAT HPLC 43 07, 0 3 O/ B8 I ) 7 2k 56 4
W IS — 3, S A G R R A B

kEw4 AR (CE L), iR i sk
B 8 A W (5, ESI-MS m/z 306 [ M + H] ", 304
[M - H] ,'H-NMR ( DMSO-d,, 600 MHz) & :
10.84(1H, brs, N-H), 7.39(1H, d, J=7.8 Hz,

. 48 -

H-19), 7.30 (1H, br d, J=7.4 Hz, H9), 7.26
(IH, td, J=7.8, 1.0 Hz, H-17), 7.08 (1H, dd,
J=7.4,1.0 Hz, H-12), 7.04(1H, t, J=7.4 Hz,
H-11), 6.97(1H, t, J=7.4 Hz, H-10), 6.65(1H,
d, J=7.8 Hz, H-16), 6.64(1H, t, J=7.8 Hz, H-
18), 5.38(1H, d, J=4.4 Hz, H-14), 4.75(2H,
m, H-3), 3.67(2H, m, H-5), 2.74(2H, m, H-
6), 2.70(3H, d, J =4.4 Hz, NHCH,) ;" C-NMR
(DMSO-d,, 150 MHz) 8:169.9(C-21), 147.2(C-
15), 136.4 (C-13), 131.4(C-=2), 131.0(C-17),
127.8(C-19), 127.0(C-8), 121.3 (C-11), 120.7
(C20), 119.0(C-10), 118.0(C-9), 115.6 ( C-
18), 111.5(C-12), 110.8(C-16), 107.2 (C-7),
39.6 ~40.4(C-3, 5), 30.3(NHCH,), 21.9(C-6) ,
VI E%ciE 5 ik [4 ] Hiti8 goshuyuamide- T fY) %8 3%
—.

KEWS HEBR(ZE TP L), iR fbsn
B f8 A% W {5, ESI-MS m/z 318[M +H] ", 316
[M-H] .'H-NMR (DMSO-d,, 600 MHz) §:11.11
(IH, s, N-H), 9.11(1H, s,-CHO), 7.88(1H, d,
J=7.8 Hz, H4), 7.62(1H, td, J=7.8, 1.2 Hz,
H-2),7.58 (1H, d, J=7.8 Hz, H9), 7.38(1H,
d, J=7.8 Hz, H-12), 7.27(1H, t, J=7.8 Hz, H-
11),7.26(1H, d, J=7.8 Hz, H-1), 7.05(1H, t,
J=7.8 Hz, H-10), 6.96(1H, t, J=7.8 Hz, H-3),
4.72(1H, dd, J=12.8, 5.0 Hz, H-7a), 3. 64(1H,
td, J =12.8, 5.0 Hz, H-7b), 3.01 (1H, m, H-
8a), 2.65(1H, dd, J =15.6, 5.0 Hz, H-8b) ;" C-
NMR (DMSO-d,, 150 MHz) §:163.7(C-5), 162.6
(N-CHO), 137.4(C-14a), 136.5(C-12a), 136.2
(C-2), 134.5(C4), 131.4 (C-13a), 128.6 (C-
4a), 127.0(C-3), 125.9(C-8b), 122.3(C-11),
119.4(C-10), 118.6 (C-9), 118.4(C-1), 112.0
(C-8a), 111.1(C-12), 62.3(C-13b), 44.1(C-7),
19.5(C-8) , LA E%ds 5 SCHk[5-6 ] iz ilE NV-FH o
TR TR AU ) B AR — B

k&6 Pk R(=E W L), iR fb sk
B 0 A% W 0, ESI-MS m/z 304[M + H] ', 302
[M - H] ,'H-NMR ( DMSO-d,, 600 MHz) & :
11.85(1H, s, N-H), 8.19(1H, dd, J=7.8, 1.0
Hz, H4), 7.84(1H, td, J=7.8, 1.0 Hz, H2),
7.70(1H, d, J=7.8 Hz, H-1), 7.66(1H, d, J =
8.0 Hz, H9), 7.51 (1H, t, J =7.8 Hz, H3),
7.50(1H, d, J=8.0 Hz, H-12), 7.27(1H, t, J =
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8.0 Hz, H-11), 7.10(1H, t, J =8.0 Hz, H-10),
6.78(1H, d, J=5.2 Hz, 7-OH), 6.76(1H, q, J =
4.2 Hz, H-7), 3.38 (1H, br d, J =16.8 Hz, H-
8e), 3.30(1H, dd, J=16.8, 4.2 Hz, H-8a);"C-
NMR (DMSO-d,, 150 MHz) & :160.3(C-5), 147.4
(C-14a), 144.1(C-13b), 138.8 (C-12a), 134.8
(C-2),126.8 (C-4), 126.5 (C-1), 126.1(C-3),
126.0 ( C-13a), 125.8 (C-8b), 124.6 ( C-11),
120.8(C-4a), 119.8(C9), 119.6(C-10), 114.8
(C-8a), 112.5(C-12), 73.3(C-7), 27.4(C-8),
DL BB 5 SR [ 7 ] i 18 78-% e 5% 2R B R LY 2
i —2

a7 HAEBER(PE), R L5
O G (8, ESI-MS m/z244[M +H] ", 242[ M -
H] .'H-NMR (CDCI,, 600 MHz) §:11.94(1H, s,
2-OH), 7.76 (1H, dd, J =8.0, 1.0 Hz, H-5),
7.47(1H, td, J=8.0, 1.0 Hz, H-7), 7.39(1H, br
d, J=8.0 Hz, H-8), 7.22(1H, td, J=8.0, 1.0
Hz, H6), 5.31 (1H, t, J =6.8 Hz, H-2"), 3.95
(3H, s, 4-OCH,), 3.45(2H, d, J =6.8 Hz, H-
1'), 1.85(3H, br s, H4"), 1.70 (3H, br s, H-
5');”C-NMR (CDCl,, 150 MHz) §:165.8(C-2),
162.1(C-4), 137.5(C-8a), 132.5(C-3"), 129.9
(C-7), 122.8(C-5), 122.5(C-3), 122.2(C-6),
121.5(C-2"), 117.2 (C-4a), 116.0(C-8), 61.8
(4-OCH, ), 25.8(C-5"), 23.5(C-1"), 18.0 ( C-
4") o LA EdE 5 SR [ 8 ] il 2-58 k4 -H 4R -3
(3'-FP -2 -7 0 ) - i ) ) 840 — 3

LG8 IRE AR (HEE) | Bl B Afk 5 21
TAh R A% W 4, ESI-MS m/z 286 [M + H] ', 571
[2M + H] ", 593 [2M + Na]*_,'H-NMR ( CDCI,,
600 MHz) & :8.44(1H, dd, J =8.0, 1.0 Hz, H-
5),7.66 (1H, td, J =8.0, 1.0 Hz, H-7), 7.50
(1H, brd, J=8.0 Hz, H-8), 7.37(1H, brt, J =
8.0 Hz, H6), 6.25(1H, s, H-3), 3.74(3H, s, N-
CH,), 2.71(2H, t, J=7.8 Hz, H-1"), 1.68(2H,
quint, J=7.8 Hz, H-2"), 1.43(2H, quint, J=7.8
Hz, H-3"), 1.33(2H, m, H4'), 1.28 ~1.31(8H,
m, H-5'~8"),0.88(3H, t, J=7.0 Hz, H9') ;" C-
NMR (CDCI,, 150 MHz) §:177.7(C-4), 154.8(C-
2), 142.0(C-8a), 132.0 (C-7), 126.7 (C-5),
126.5(C-4a), 123.4(C-6), 115.3(C-8), 111.2
(C-3),34.8(C-1"), 34.2(N-CH,), 31.8(C-7"),
29.4(C-3" ~6'), 28.6(C-2"), 22.7(C-8"), 14.1

(C9") . DL %5 R [9] #ieil 1-H1 J-2-1E T
He-4-(1H) -W v T ) B0 B AR — 30

a9 TEMARY (HEE) , o B A ik S B
B R G ., ESI-MS m/z 300[M + H]*, 599
[2M + H] ", 621 [2M + Na]*_,'H-NMR ( CDCI,,
600 MHz) 6:8.44(1H, dd, J=8.0, 1.0 Hz, H-5),
7.66(1H, td, J=8.0, 1.0 Hz, H-7), 7.51(1H, br
d, J=8.0 Hz, H-8), 7.37(1H, brt, J=8.0 Hz,
H-6), 6.25(1H, s, H-3), 3.74(3H, s, N-CH,),
2.71(2H, t, J=7.8 Hz, H-1"), 1.68(2H, quint,
J=7.8 Hz, H2'), 1.43(2H, quint, J=7.8 Hz, H-
3'), 1.34(2H, m, H4'), 1.24 ~1.31 (10H, m,
H-5"~9"), 0.88(3H, t, J=7.0 Hz, H-10") ;" C-
NMR (CDCI,, 150 MHz) §:177.7(C-4), 154.8 (C-
2), 142.0(C-8a), 132.0 (C-7), 126.7(C-5),
126.5(C-4a), 123.3(C-6), 115.3(C-8), 111.2
(C-3),34.8(C-1"), 34.1 (N-CH,), 31.9(C-8"),
29.3~29.6(C-3"~7"), 28.6(C-2"), 22.7(C-9"),
14.1(C-10") , LA %l 5 3c#k (10,22 ] #E 1-H
HE-2-TE 58 He -4 (1TH) W v T 1) B30 B A — 3

AW 10 FER R PR B8R Wik 5680 W
o 2 A% W 5, ESI-MS m/z 314 [M + H] ', 627
[2M+ H]", 649 [2M + Na]*_,'"H-NMR ( CDCI,,
600 MHz) & :8.44 (1H, dd, J =8.0, 1.0 Hz, H-
5),7.65(1H, td, J =8.0, 1.0 Hz, H-7), 7.50
(1H, brd, J=8.0 Hz, H-8), 7.36(1H, brt, J =
8.0 Hz, H-6), 6.28(1H, s, H-3), 3.75(3H, s, N-
CH,), 2.71(2H, t, J=7.8 Hz, H-1"), 1.68(2H,
qunit, J=7.8 Hz, H-2"), 1.43(2H, quint, J=7.8
Hz, H-3'), 1.33 (2H, m, H4'), 1.26 ~ 1.31
(12H, m, H-5' ~10"), 0.88(3H, t, J=7.0 Hz, H-
11') ;" C-NMR (CDCl,, 150 MHz) &6 :177.6 (C-4),
154.9(C-2), 141.9(C-8a), 132.1(C-7), 126.6
(C-5), 126.4(C-4a), 123.4(C-6), 115.3(C-8),
111.1(C-3), 34.8(C-1"), 34.2 (N-CH,), 31.9
(C9'),29.3~29.6(C-3"~8"),28.6(C-2"),22.7
(C-10"), 14.1(C-11") o DI E%uds 5 semk [23 ] il
1-HUBE2-0F + — g k-4 (TH) - 345 I 1) &K 4 B AR
—H,

AW 11 BERAR TR, SR ML a5 B
0 G ., ESI-MS m/z 342 [M + H] ", 683
[2M+H]", 705[2M + Na] " _,'"H-NMR ( CDCI,,
600 MHz) & :8.44 (1H, dd, J =8.0, 1.0 Hz, H-
5),7.70 (1H, td, J =8.0, 1.0 Hz, H-7), 7.56

.49 .
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(1H, brd, J=8.0 Hz, H-8), 7.40(1H, brt, J=
8.0 Hz, H6), 6.45(1H, s, H-3), 3.80(3H, s, N-
CH,), 2.75(2H, t, J=7.8 Hz, H-1"), 1.68(2H,
qunit, J=7.8 Hz, H-2"), 1.43(2H, qunit, J=7.8
Hz, H-3'), 1.34 (2H, m, H4'), 1.25 ~ 1.30
(16H, m, H-5" ~12"), 0.87(3H, t, J=7.0 Hz, H-
13);”C-NMR (CDCl,, 150 MHz) §:176.7 (C-4),
155.7(C-2), 141.8(C-8a), 132.4 (C-7), 126.5
(C-5), 125.7(C-4a), 123.8(C-6), 115.5(C-8),
110.7(C-3), 34.9(C-1"), 34.5(N-CH,), 31.9(C-
11'),29.3~29.6(C-3" ~10"), 28.6(C-2"), 22.7
(C-127), 14.1(C-13"), Db F%¥8 53wk [ 11,23 ]
R SR B R R R R A B

EW 12 BERARCTE) , SR B s B
o RAG A, ESI-MS m/z370 [ M+H] ", 368 M —
H] ,'H-NMR (CDCl,, 600 MHz) & :8.44(1H, dd,
J=8.0,1.0 Hz, H-5), 7.66(1H, td, J=8.0, 1.0
Hz, H-7), 7.51(1H, brd, J=8.0 Hz, H-8), 7.37
(1H, brt, J=8.0 Hz, H6), 6.27(1H, s, H-3),
3.75(3H, s, N-CH,), 2.72(2H, t, J=7.8 Hz, H-
1'), 1.68 (2H, qunit, J =7.8 Hz, H2'), 1.43
(2H, qunit, J =7.8 Hz, H-3'), 1.33(2H, m, H-
4'),1.25~1.30(20H, m, H-5' ~14"), 0.87(3H,
t, J=7.0 Hz, H-15") ;" C-NMR (CDCI,, 150 MHz)
8 :177.7(C4), 154.9(C-2), 141.9(C-8a), 132.1
(C-7),126.7 (C-5), 126.4(C-4a), 123.4(C-6),
115.3(C-8), 111.1(C-3), 34.8(C-1"), 34.2(N-
CH,), 31.9(C-13"), 29.3 ~29.7 (C-3" ~12"),
28.6(C-2"), 22.7(C-14"), 14.1(C-15"), UL %%
5 3wk [ 11, 22 ] fig i 1-H 5R-2-1F -+ 0 e k-4
(TH) - 2 ) 1 H 4 e AR — 20,

AW 13 IREEK R (HEE) , 2 R ik 46 4
Wfh R A% . ESI-MS m/z 312[M + H] ', 623
[2M + H] ", 645[2M + Na]*_,'H-NMR ( CDCI,,
600 MHz) 6:8.44(1H, dd, J=8.0, 1.5 Hz, H-5),
7.66(1H, td, J=8.0, 1.5 Hz, H-7), 7.51(1H, br
d, J=8.0 Hz, H-8), 7.37(1H, brt, J=8.0 Hz,
H6), 6.24 (1H, s, H-3), 5.36 (2H, m, H-6',
7'),3.74(3H, s, N-CH,), 2.71(2H, t, J=7.8
Hz, H-1'), 2.03(4H, m, H-5', 8'), 1.69 (2H,
qunit, J=7.8 Hz, H-2"), 1.43(4H, m, H-3',4"),
1.32(4H, m, H9',10"), 0.89(3H, t, J=7.0 Hz,
H-11") ;" C-NMR (CDCl,, 150 MHz) §:177.7 ( C-
4), 154.6 (C-2), 141.9 (C-8a), 132.0(C-7),

- 50 -

130.4(C-7"), 129.2(C-6"), 126.6 (C-5), 126.5
(C4a), 123.3(C-6), 115.3(C-8), 111.1(C-3),
34.7(C-1"), 34.1(N-CH,), 31.9(C-9"), 29.4(C-
4'),28.9(C-3"), 28.5(C-2"), 27.0(C-5"), 26.9
(C-8'),22.3(C-10"), 14.0(C-11"), DI F¥IES
SCHRL T 4R ilE 1-HE-2-[ (Z) 6-+ — 44k |4 (1H)
W s TR 1 A B A — 3

EY 14 JoEMRY (T EE) | 2 R ik 6 #
W R A% e, ESI-MS m/z 340 [ M + H] ", 338
[M-H] _'H-NMR ( CDCl,, 600 MHz) §:8.43
(1H, dd, J=8.0, 1.6 Hz, H-5), 7.65(1H, td,
J=8.0, 1.6 Hz, H-7), 7.50 (1H, br d, J =8.0
Hz, H-8), 7.36(1H, brt, J=8.0 Hz, H-6), 6.23
(1H, s, H-3),5.34(2H, m, H-8',9'), 3.73(3H,
s, N-CH,), 2.70(2H, t, J=7.8 Hz, H-1"), 2.01
(4H, m, H-7', 10"), 1.67(2H, qunit, J =7.8 Hz,
H2'), 1.43(2H, q, J=7.8 Hz, H3"), 1.30 ~
1.37(10H, m, H4' ~6';H-11" ~12'), 0.89(3H,
t, J=7.0 Hz, H-13");”C-NMR (CDCl,, 150 MHz)
8:177.7(C-4), 154.8(C-2), 141.9(C-8a), 132.0
(C-7), 130.0(C9"), 129.6(C-8"), 126.6(C-5),
126.5(C-4a), 123.3(C-6), 115.3 (C-8), 111.1
(C-3), 34.8(C-1"), 34.1(N-CH,), 31.9(C-11"),
29.6(C-6"), 29.2(C4", 5'), 29.1(C-3"), 28.5
(C2"),27.1(C-10"), 26.9(C-7"), 22.3(C-12"),
14.0(C-13") . DL &l 5 3CHR [ 11,23 ] #eal = %
B B O A —

EWI1S BERARCHE) , SR B B
o RAG (A, ESI-MS m/z 340 M +H] ", 338 M -
H] ,'H-NMR (CDCI,, 600 MHz) §:8.44(1H, dd,
J=8.0, 1.5 Hz, H-5), 7.66(1H, td, J=8.0, 1.5
Hz, H-7), 7.51(1H, brd, J=8.0 Hz, H-8), 7. 38
(1H, brt, J=8.0 Hz, H6), 6.28(1H, s, H-3),
5.47(1H, m, H-5'), 5.36 (1H, m, H4'), 3.74
(3H, s, N-CH,), 2.72(2H, t, J=7.8 Hz, H-1"),
2.20(2H, m, H3'), 2.03(2H, m, H-6"), 1.75
(2H, qunit, J=7.8 Hz, H-2"), 1.34(2H, m, H-
7'), 1.26 ~1.30(10H, m, H-8' ~12'), 0.87(3H,
t, J=7.0 Hz, H-13");”C-NMR (CDCl,, 150 MHz)
8:177.7(C-4), 154.7(C-2), 141.9(C-8a), 132.1
(C-7),131.9(C4"), 127.7(C-5"), 126.7(C-5),
126.5 (C-4a), 123.4(C-6), 115.3(C-8), 111.1
(C-3),34.2(C-1", N-CH,), 31.9(C-11"), 29.7,
29.5,29.3,29.3(C-7" ~10"), 28.6(C-2"), 27.4
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(C-6"),26.6(C-3"), 22.7(C-12"), 14.1(C-13"),
DL 5 3wk [ 2425 14l 1-P 20 (Z2) 4-+ =
I 55 | -4 (1H) -1 3 T A 508 S A — 3

EW 16 JoERY (HEE) | 2 R sk 6 4
W R G a, ESI-MS m/z 368 [ M + H] ™, 366
[M-H] ,'H-NMR (CDCl,, 600 MHz) §:8.45
(1H, dd, J=8.0, 1.5 Hz, H-5), 7.66 (1H, td,
J=8.0, 1.5 Hz, H-7), 7.51 (1H, br d, J =8.0
Hz, H-8), 7.38(1H, brt, J=8.0 Hz, H-6), 6.26
(1H, s, H-3), 5.34(2H, m, H-10", 11’5 H-6",
7'),3.74(3H, s, N-CH,), 2.71(2H, t, J=7.8
Hz, H-1'), 2.02(4H, m, H-9', 12’5 H5', 8"),
1.68(2H, m, H2'), 1.43(2H, m, H-3"), 1.26 ~
1.34(14H, m, H4' ~8', H-13" ~ 14’5 H4', H-
9’ ~14"), 0.88(3H, t, J =7.0 Hz, H-15");" C-
NMR (CDCIl,, 150 MHz) §:177.7(C-4), 154.8 #i
154.7(C-2), 141.9(C-8a), 132.1(C-7), 130.5
(C-11"), 129.9(C-10"), 129.8(C-7"), 129.1(C-
6'), 126.7 (C-5), 126.5 (C-4a), 123.4 (C-6),
115.3(C-8), 111.1(C-3), 34.8(C-1"), 34.1 (N-
CH,), 31.9(C-13"), 29.5 ~28.9(C-3" ~ 85} 3" ~
4", 9" ~12"), 28.5(C-2"), 27.2(C-12"5% C-8"),
27.0(C9'8; C-5"), 22.7 F122.3(C-14"), 14.1 F
14.0(C-15") . Dh % 5 SCmk[ 11,23 ] fiziE 1-H
He-2-[ (Z)-10-+ Todf e ] -4 (1TH ) -0 5 i 0 1-HT B -
2-[(Z)-6-+ ook ] -4 (1TH) -/ v B 1R & W) 14 %5 4
HEAR—F

&Y 17T TTEeRY (B | 2 R e s g
Wfa R A% . ESI-MS m/z 366 [M + H] ", 364
[M-H] ,'H-NMR (CDCl,, 600 MHz) &:8.44
(1H, dd, J=8.0, 1.5 Hz, H-5), 7.66 (1H, td,
J=8.0, 1.5 Hz, H-7), 7.51 (1H, br d, J =8.0
Hz, H-8), 7.37(1H, brt, J=8.0 Hz, H-6), 6.26
(1H, s, H-3), 5.35(4H, m, H6', 7', 9", 10"),
3.74(3H, s, N-CH;), 2.72(2H, t, J=7.8 Hz, H-
1'),2.77(2H, t, J=6.2 Hz, H-8") , 2.09(2H, m,
H-5'),2.04(2H, m, H-11"), 1.68(2H, quint, J =
7.8 Hz, H2"), 1.27 ~1.43(10H, m, H-3' ~4', H-
12" ~14"), 0.87(3H, t, J=7.0 Hz, H-15") ;" C-
NMR (CDCI,, 150 MHz) §:177.8(C-4), 154.7(C-
2), 141.9 (C-8a), 132.1(C-7), 129.5(C-6"),
127.7(C-7"), 128.5(C-9"), 130.3(C-10"), 126.7
(C-5), 126.5(C-4a), 123.4(C-6), 115.3(C-6),
111.1(C-3), 34.8(C-1"), 34.1 (N-CH,), 31.5

(C-13"),29.3(C-12"), 29.3(C-4"), 28.9(C-3"),
28.5(C-2"), 27.20(C-11"), 27.0(C-5"), 25.6( C-
8'),22.5(C-14"), 14.1(C-15") ., LA I %4 5 ik
(11 ]4RIE 1-H3E-2-[ (6Z, 92)-6, 9-F L Ji bk ] -4
() -0 3 T 1 5 4 e AR — 30,

EW 18 FEMAR(=EW L), ESI-MS m/z
I51[M+H]", 173[M +Na] " ,'"H-NMR ( DMSO-d, ,
600 MHz) 6:7.99 (1H, q, J =4.8 Hz, NHCH,),
7.79, 7.11(4 1H,br s, CONH,), 7.59 (1H, dd,
J=7.8 Hz, 1.0 Hz, H-3), 7.28(1H, td, J =8.0,
1.0 Hz, H-5), 6.61(1H, brd, J=8.0 Hz, H-6),
6.52(1H, dt, J =7.8 Hz, 1.0 Hz, H4), 2.77
(3H, s, N-CH,);"” C-NMR (DMSO-d,, 150 MHz)
$:172.1(C=0), 151.1(C-1), 133.1(C-5), 129.4
(C-3), 114.3(C-2), 114.1(C4), 111.0(C-6),
29.6(N-CH,) . DL ¥ 5 Sk [26-27 ] iz i N-H
R - QI8 - R T T g P 118 A R A — B

EW19 HEKAR(TE), 5B TK, L%
ARk ' H-NMR ( CDCI,, 600 MHz) §:6.00, 5.78
(% 1H, brs, NH,), 1.98(3H, s, CH,) ;" C-NMR
(CDCl,, 150 MHz) §:173.1(C=0), 22.6(-CH,),
K e H R ST o

G20 HEEREE G (= BE) IR
WEEEAE, WA GY S -4 5 BEX B TE 3 4
VR RS AT e 2 R A, 45 R s A 5 AT AR ]
() RE(E AR (A7, S8 HR B-4 1
4 MHSENEEREE

SR JH B e D9 B e R A S 1 ~ 5,10 ~
12,14,16 ,18 {47 1055 A= BTG MR 34T T 0, #24F
R AR BB T Pk i B 24 hpf (Z K S
24 h) ifiG , B A 96 fLAR BIFEFLH, BRFL 1 AL, FEAL
rP S I KT E A 0 A2 R SR, B S ALY
[F] — e JBE 35 T, RF B VS i 355 3% K B AH 1z 522 19 Bl
%A (DMSO) , 4R J5 i 35 & M, B T O I3 R A
(28 C)W,IL G4k k& . & 48 hpf, T2
TR T WLEEARIC 2 6 1 79 T I /87 2E 1 20, 1 5% AE
{3 3ok 1L 3AE B9 2y R 0L, () B O S B T M W IR
B A FHEE G811 23 B B4 (SPSS 16. 0) 4b i X B
ZH FIRE 4% Ve BE S 00 A b R B, T-test 43 BT 15 )
& H I E I A 22 ek o

A6 Py A A A S T S R A R LR 1, b
AW 1 ~5,10 ~12,14,16, 18 7F i & Wk K
100 mg- L ™"}, ¥ 5 SOBE I £ 56 T 8K i 4> B G I
SRS AW 5, 11,18 75 T & vk i
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50 mg- L7 kAW 1,10,16 78 i & i R 20
mg-L ™" LAY 4 76 R E N 10 mg- LB, XFBE
T ey A (7] L4 26 B — 5 A I 1

A M 2 A 5 Y O 8 30 B s T B
A LR RE  50 mg- LT A T
BEIL A BET s W N 1 ~20 mg- L™ S HBE D 0
Oy K B G ER T 2 A B4 s B W B 9 0.5 mg-
Lo, fE % 07 S o A A B, B R Gk
100% , {H & XF 1L 45 2% ' TG B 8 52 i, B0 X 2 Y b i
(1 1 A5 P B2 PR T 7R A7 A #0  JIC B i T) i U 2% )
FEIZ A 7K V5 | B £ — o B B 00 K e s
ARG EMLE 0.1,0.05 mg- LB, WA & 30 5
Ty 4 ) LY L3R 4 4 A 1

RA W 3 0 A T P O A R R R
100,50,10,1,0.5,0.1,0.05 mg- L~ i 44 5 5% B o)
fAET F R 5 5,10 g L7 At B 90 1 7 7 )
A A B 2R 5 0 Ry 17.65% ,37.47% ) , A i
XM A B M HI R ;1 pg- L7 %A B
iy 7 [ a5 0 B e AR . S Ak, vk
BEH 10 g L' Bl REE Dt R A Mm%, 1,5
pes L7 B BE DS fro0 Bk, 32 R %4k A Wik A
T NEDIRE R E A H A A A
FL MBI E AR

Table 1 Results of anti-angiogenisis assay

e ?ZUE_I Ty he il & HE RS
/mg-L /% /%
1 20 18.75 +3.30 22.81
2 0.5 0 100
3 0. 005 18.00 +5.55 17.65
0.01 13.67 +7.06 37.47
4 10 20.80 +3.83 12.11
5 50 21.00 =1.00 13.54
10 20 20.60 =1.82 15.19
11 50 23.33 £2.08 3.95
12 50 24.33 £0.58 -0.16
14 10 - 100
16 20 20.80 £2.39 14.37
18 50 21.33 +3.79 12.19
control 0 24.29 £1.25 -

=R IRIET .

5 itig
RSO REBR S #4558 20 MEE W, I
TR Bt A X 11 A6 A G 40 i 4 AR
G PEFEAT VA o B I AL A ) 7 SR K EE D 100
- 52 .

mg - L~ BE 3 L 3 0 A T L S LR B T £ R
A AE T Bk I 5 1k — P W ARGR) R AT L%, 7 L&
WIAE R U T L 1 ~50 mg- L™ RS T AT
e B2 % 400 <) RE 5 £2 71 [R] 0L A5 A= A 9 A 5 4 2 A4
&Y (2 1 3) M ROR) B SR, 78 e+ L' % H
R, DU 2B J8C36 7 325 A8 iR R 7 Fh Bk i sz 31 5
AL, T R 0 2 L 0 A 7R 2 2 4 BB M R 24 )
I B 16 BR A B2 — o AR SCRIFFE 45 2R 36 5% 28 B ]
T bR A5 E RS B B IR SR TR RO R M .
B, RAR By o S - 24 - R AR DGR T AR )
BERT A0 AN 1 R VR T A AR R B S PR A
HFRABF T
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