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L AR AT AL S D),
MeO O S
hee OMe O NJOS/H\H/OQ‘O' .
OMeH R O

X RAESFE BRE F T B - BIWFRESRE.

2. BURELSR 1 BTk ()25 A0 AT R4 & Wil 28 738, HRp e 24 37 - | A ik
5 N-(1- 85 -2,2,6,6, - PUFPIE - 40 - B ) -L- RS T HHRM & Fhid, 7&
AR RS A, ARG I I 3k m W R 1- BRI =, fER AR Nk
SN, N 56 R T B R 2 B DTE , 28 BRVE R G AL P e A AT Ak, AR R EG R
10 0 1~5 o 1Al . S8R OB RGeS B AR =4 .

C BUONEEK 1 PR 25 Ay T R4 S AE ) £ 1607 B s I 254 R H
- BORVESR 1 TR 25 A Ay T 2840 & 78 45 167 s I 29 h I R H
- BORIESR 1 iR 25 A fih T 2240 & A 45 167 B I 29 I R H
C BUONEEK 1 TR 2 ATy T R4 G AE ) £ 1607 5 S R 25 N H

O W



CN 102249987 B i BB 1/6 5

—MER M TR SYRES EFTENRIE

AR G
[0001] A W19 K — Ml VR4 238 A DAL &40, DL A 50 ¥ 1 4% T3 A H
i, BVIUEAS S B BT ) & 25 AT AR T R 54 B HC A 26 TR R 328

BEHEA

[0002]  ZAGfih7] (combretastatin) &M IE Combretum caffrum #7143 B8 31 A
PRI NG PR AR 28 S SRAb G4, DAL 2 i i e 2 3 B B8 A AN L /8 2%
I, S6of L MR B SR e B IR AR 1 L9 55 Ak 22 s 4 T A S A A R A8UR, Hrh g
— 8% 2R 25 1 SR AN, ELG I AR O L ) R A I IR G R B A E A . PR AT
SR 2T e TP R R 25 2 RIS S § 4 T (Alessandra Cirla, et al. Nat. Prod. Rep. »
2003, 20, 558-564) o Ik, X7 ATAYT (VBT Py A0 S LN E T B0 Uy 1, R AL A
B RS AR DU R F AR VLS DT AT TIRAWEST, Joh 2 E a3k
IR HE B e B PR v 1, BT R T PR A FH AT, A28 A fth T A-4 IR IS 8%k CA4p Al
3 fr - EEEFE AT B IEBREEZ AT 2 AC-7700, XA BT 25038 T Aty T 2R 25 1K %
P, LHUMRE MR RS &, T EE A BRI, H AT C A TR A B (D Gian Cesare
Tron, et al. J.Med. Chem. ,2006,49,3033-3044 ; (2 Nguyen—-Hai Nam. Curr.Med. Chem. ,
2003, 10, 1697-1722 ;@) H. P. Hsieh. Curr. Pharmaceutical Des,2005,11,1655-1677) . H
THATAYT R I B A PRI 1, O — 2R BT RO E R BUNE 2500 1, BRI A2
BB 25 W) A U AR ABATAL YT AL S WA 22, B — 2 i BERIME A

KRS

[0003] AR HIHRAE— G B EARA R AT RS9, RN SR BUXRAL S 1 i
Fe 7 B LA & DU 25 P (AT

[0004] AR HIMHAMTT RGP A X 1 Pisiie &9,

[0005]
MeO N
MeO ‘ O o
N O -
OMe N/“\( \ﬂ/ N-Os
H
OMe R 0]
[0006] = 1

[0007] b RZBEFEFMEFE. FHE TE RTHE, 8- WBFREERE.

[0008] AN BH (1) 25 A i VT 2RAL- & MR & 715 2% 3 - AEF AT 5 N-(1- 4
5-2,2,6,6, - PRI -4 - Bedd ) -L- AR TR0 & Faeh, EE R i
PR, ARG N 3 Ik — % (DCC) , 1- B gk 2K IF =M (HOBt) , ZEESARY B Bi
N, J N 56 B Tk R R 25 L TTE , 28RS ML e At IR A aliAk, i AR E R

3
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10 1~5 1 LA MBEE . LR OESBARGENRAS B b=, BRIt 5 ¢ 1, AR
HIAL G H % 7712 0L 2.

[0009]
R
o)
OH
MeO O S O/U\N)\( MeO S
A R
MeO O MeO O o |
OMe NH, N OMe N)KKN\”/O N—Oe

OMe Q ome? R O

[ooto] 2

[0011]  FikR Py 2 AR s B BT IR JEURE N= (1- 4800 -2, 2,6, 6- DY FIIE — 46— edik ) -L- &
IR 1) ) 2% 7 v 2 UL ek 7 v (H. 0. HANKOVSZKY et al, Synthesis. 1979,530-531 &
Ying-Qian Liu et al,SyntheticCommun, 2005, 35,2749-2758) ;A K BHATHIIEE 3" -2
LA YT I & 7S WUk 7 (Keira Gaukroger, et al. J. Org. Chem. 2001, 66,
8135-8138 % Koji Ohsumi, et al. J.Med. Chem. 1998,41,3022-3032) ,

[0012] AU B IIF5 AR AT T S84k G4 m] 75 il & Buds 25 B R N S SRl 78 W] il 25 897 1B 0
e e B, DL S 25

[0013]  {HEIHFT AL, ARNEL 3" - IEEFHAMMIT A FHEYN A L- 20 RIS 1)
AR B HFEIAT S M  SRAS AR B UM 3 1 7 1 A ST R

[0014] AR B2 & X IUA 15 ARty T R4 G K e 1 2, B — 2 00 & B /E F il i
B TR E R L- 25 AT 2 W AED SO0, R, A% B AR B 2
Wk - 2 R o T 37 — 23 Ay T T i 2 55 R I i w24, ] 52 2 Ik e 45 4
A T7 A& = 2B v T, (BN G SR A K P I R A L E It o TTAE GRS IE
BH A 2 BH IR 25 A th VT 2840 A M0k B s s B 0, DA R 00 A A 4 () A 5 % KPR
o ARSI REIE PE It B A5 45 SR AR I, AR B AL A 90X 1 095 48 JHe, K—56.2 e 4 g
HEPG-2. 5 % 41 i BGC-832 Fl & S 41 Jf He la SRIN HABCom I3 vE M, PRI A & B AL &
Y] TS BUMIE I 259« A BRI 25 A0 by T A0S0k HAT 58 s 6 i T2 1 5
7 i AR R, R R A e AR IR R R P RIVE A B R BT RS N R S

BRLHEA R

[0015] A B LA 45 & S 9] i Ut , (0 LT B AN I LA A 0T AR & B Y 2 R B o
[0016] /=4yl % S it Ao

[0017]  SEjEfH) 1

[oo18]  3-N-[(- Il -2" ,2" ,6' ,6' - VYRIZENRIE -4’ - B8 B HEBEE ) -L-H
AR - AT T (1) BIA R

[0019]  JRURIN-(1-482E -2, 2,6, 6- VU R 3L — 48 - B3 ) -L- @RI A R 45 2, 2,6,6- 1
R —4- FRFEWRIE ¥ T 20mL 7K A 20mL FEE, 2R J5 I 0. 30 s 85 B4 A1 0. 20 5o EDTA JEAE 1
FBEEESE b, FFEPE S, BRI A RN 30 % Sh AL L, QRS HERE 10 /NS , 1547 4 2 ]
42,2,6,6- VUL —4- FRELURIE U5 B 2 Bl T T8 CBE 2,2,6,6- TR A —4- 32
FEWRIE B B H R T I N (03 T 18 DY SO 1) N, N— Bk Kk, 75 2 i B 3 /)

4
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IS, TR N- (1 4805 -2, 2,6, 6— DY AL — 40 — Bk ) — RME, BT A2 ) N=- (1- 52k -2, 2,6,
6— DU AL — 480 — FicAE ) — BRI I N BV — 7K B0 AT R ) 18 B AT PR v o, T 1 0
PRI IR £h , W T R 5 7 RUM A BIBERE (A B AL /K D, 7 330 T HidE 16 43
Bl e 1- 8 -2, 2,6, 6- DY IR — 4 - BRAEE B A ¥z G T 08k, B A 2
WA LR AL B K, I HIAE 40°C, Hidk 24 /B, 2R G H O 1R SR AT
P, ZE IR A B N- (1- 483 -2, 2,6,6- DU L - 4 - I3 ) -L- IR FTHTES
LSk 77 (H. 0. HANKOVSZKY et al,Synthesis. 1979,530-531 &% Ying-Qian Liu et al,
Synthetic Commun, 2005, 35,2749-2758) , HJz W 2 L= 3,

[0020]
0 o}
)J\ )J\ /\TosO‘
OH OH o N:\\N o L)NH*
7NN 28 28 7NN
Q Q Q
R
j.l\ )ok /H(OH
N
o N o N I
7:r;li§ 7(:?
Q ¢
[o021] K 3

[0022]  Js} 3" — G AMMYT B A oK 3 A —4- FAREEZR TR 3,4, 5- =4
SR LT T SR I = LN, IFAIBEA 6 /S, DK BN £/ M i 4675 2- (3"

4' ,5" - =WREEEFIE)-3-B' - -4 - BRI NAK. £2-6' .47,
5' - ZWVREIRIL)-3-(3" —fHEE 4" - MEEAREE ) NIRRTk b, I A4k,

180°C I 2 /N, 15 37 — HFEEHBATAMYT o K 3" —ASEEF AT T LR, IANEER, Eil
PoRE 1/, o uE, 2R SR A 37 - & EH AT . T 77ES W Keira Gaukroger,
et al.J.Org. Chem. 2001,66,8135-8138 }% Koji Ohsumi, et al.J.Med. Chem. 1998, 41,
3022-3032) » NS WA 4,

[0023]
COOH COOH
+ ——
©\ MeO O MeO O
MeO OMe OMe
NO, e OMe NO, NO,
OMe OMe OMe
MeO O SN
MeO O
OMe NH,

OMe

[0024] W 3
[0025]  (Ta) &% 37 — @IEEFH AT Immol HAAAE 20mL & &, A Immol
[ N=-(1-583% -2, 2,6,6, - PUFFEE - 48 - 33E ) -L- HIEMAL &), E& SR T Immol

5
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1= 2L TFF =M (HOBt) , Ff N Immol [ 3 CLAEARk — WP fi% (DCC) , fEE/ IR H Z IR B
2 /NI, TR RR 2 I EUTE , R BR 2 AR E Ak, AL s 5 0 1A

MK — T8 CEEVEE, 15 3-N-[ (- Pl -2’ ,2' ,6' ,6’ - PYFIEIRIE -4 - &4 HHiE

MR dE ) -L- H2 MR 1- AT B .

[0026] 7= 4 () A W0 B4 R« 77 % .72 % sm.p. 77-79 °C ;IR (KBr) 3397, 3331, 2972,

2934,2853,1723,1696, 1637, 1584, 1535, 1507, 1460, 1363, 1326, 1239, 1126, 1012 ;

ESR :An = 16.02G, g, = 2.0061 sMS m/z 571[M+H]" ;HRMS :m/z calcd for CaoHu,N,Os :

593. 2708 [M+Na] ", Found :593. 2716 [M+Na] .

[0027]  SEJEfs] 2

[0028]  3-N-[(- It 2" ,2" ,6’ ,6' - VUFFZENRIE -4’ - &5 H BEEBEE ) -L- N

AR - AT IENZ (Ib) 1A K

[0020]  SEEPIRYSSEE] 1 A, AL A BRAVE H 2. NS Wiz s

7% .68 % sm.p. 7577 °C ;IR (KBr) 3400, 3327,2974, 2936, 2838, 1722, 1699, 1628, 1584,

1533,1506, 1459, 1360, 1326, 1239, 1126, 1028 ;ESR :An = 16. 16G, g, = 2. 006 ;MS m/z

585 [M+H] " ;HRMS :m/zcaled for CyHuoN,0g :607. 2864 [M+Nal®, Found :607. 2855 [M+Na] ",

[0030]  SEjEfH] 3

[0031]  3-N-[(- L 2" ,2" ,6' ,6' - PUFIIENREE 4" - B4 H HEEBZEE ) -L- 28

WA 1- HBATMIT B (o) BIE K

[0032]  SEEG D UR 5 SEUtife] 1 [, A ORI 2 B AVE T2 B, SO BT AS 7 ks £ s o

T 5% :70% sm. p. 78-80°C ;IR (KBr) 3400, 3324, 2972, 2935, 2838, 1717, 1690, 1627, 1583,

1535,1504, 1458, 1361, 1326, 1239, 1125, 1029 ;ESR :An = 15.98G, g, = 2. 006 ;MS m/z

661 [M+H]" ;HRMS :m/z calcd for Cy;HN;0q :683. 3177 [M+Na]’, Found :683. 3166 [M+Na]".

[0033]  SEZjffsl 4

[0034]  3-N-[(- FAEE -2' ,2' ,6' ,6' - PYFEIZLORIE —4' - %8 H BB ) -L- 4

FIR 1- AT IENZ (1d) 195 Rk

[0035]  SEEG D IR SLif] 1 [F], A AARZ IR AR H 28 NV T A~ ksl & s <

K :75% sm. p. 75-77°C ;IR (KBr) 3327, 2968, 2931, 2851, 1717, 1685, 1629, 1581, 1533, 1505,

1463, 1363,1325, 1238, 1127, 1025 ;ESR :An = 16. 04G, g0 = 2.0061 ;MS m/z 613[M+H]";

HRMS :m/z caled forCyHN,0g :635. 3177 [M+Na] ™, Found :635. 3188 [M+Na] .

[0036]  SJtifs] 5

[0037]  3-N-[(- F@lE-2" ,2’ ,6’ ,6' - PUFFSEORNE -4’ - &5 H REEE ) -1L- 7

SRR - HAMITEE (Te) M5 K

[0038]  SEES A UR 5 SCUtifE] 1 [, A LU R s B AVE 2B SO AR 7 ks N £ s an

T 7 %70 % smop. 62-64 C IR (KBr) 3397, 3324, 2968, 2934, 2878, 1709, 1684, 1627,

1583,1535, 1506, 1461, 1362, 1236, 1127,1026 ;ESR :An = 16. 10G, g, = 2. 006 ;MS m/z

627 [M+H] " ;HRMS :m/zcalcd for CyH,N,05 :649. 3334 [M+Na]”, Found :649. 3318 [M+Na] .

[0039]  SLifs) 6

[0040]  3-N-[(- FEL 2" ,2" ,6' ,6' - PUFIZLNRAE 4" - %% H REENZEE ) -L- /7

R 1- BAhy T ikZ (1) 1A




CN 102249987 B i BB 5/6 7

[0041]  SEEG D IR 5 SCHEH] 1 R A DL AR 2 B A Bl /R . S Y BT 45 7 s I 245 40
T 60 % m.op. 72-73 C ;IR (KBr) 3397, 3324,2971, 2934, 2840, 1718, 1688, 1583,
1534, 1507, 1459, 1363, 1326, 1238, 1126, 1030 ;ESR :An = 15.78G, g, = 2. 0061 ;MS m/z
645 [M+H] " ;HRMS :m/zcalcd for CyH,N.SOq :667. 2898 [M+Na]®, Found :667. 2880 [M+Na]".
[o042]  SEZjffs)] 7

[0043]  3-N-[(- FlE-2' ,2" ,6' ,6' —PUFAILOREE -4' — %45 H BFEEBHEIE ) -1- il
IR 1- FHATMIT IR (Tg) WA Rk

[0044]  SZEG D IR ST 1A, AL LA 2 RS H &R = M I 43 7 WA I 2
T F 64 % sm.p. 51-52 °C ;IR (KBr) 3402, 3327, 2973, 2936, 2838, 1697, 1583, 1534,
1503, 1461, 1417, 1366, 1327, 1241, 1124, 1027 ;ESR :An = 15.88G, g, = 2.006 ;MS m/z
611 [M+H]" ;HRMS :m/z caled forCy,H, N0, :633. 3021 [M+Nal®, Found :633. 3037 [M+Na]".
[0045]  Sjifs] 8

[o046]  3-N-[(- L 2" ,2" ,6' ,6' - PUFIILNRAE 4" - B4 H HEBZE ) -L- A
IR - BATMITT B (Th) A Ak

[0047]  SEEOPRE SR 1 A, AL ERARAE HEAER . KNS Wi iEds o
72 2155 % sm.p. 96-97 C ;TR (KBr) 3404, 3329, 2970, 2931, 2849, 1713, 1690, 1626, 1582,
1533, 1504, 1458, 1431, 1327, 1238, 1125, 1028 ;ESR :An = 15.78G, g, = 2. 0061 ;MS m/z
700 [M+H]" sHRMS :m/zcaled for Cu,H,.N,0, :722. 3286 [M+Nal®, Found :722. 3279 [M+Na]".
[0048]  ALEW) Ta—Th BIHUIEG s ME R SEEG vk e 45 2R

[0049] A & BH 1) 2 3 S50 SR FH DY 280 Mk R 38 TRk ITT 20 #r vk ) BAAR I & 3- (4,
5-dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide MTT) KFEht, 75240
T A0 1) SRE PR A7 E 5 NADP AH G ) 18 S0 I, RT3 €8 10 MTT 38 J50A AN 1k 1 W 28 2 1)
(Formazan) , JE.40 i LGV 2%, AL ). H DMSO ¥ Formazan Ji w] FHBEAR X AE 550nm ¢
KA 6

[0050] SRS VAN (1) BUREFR 4-5 R, b FHREUE K 40 Mo b5 729 — i, I N &=
Trypsin—EDTA ¥, {57 W5 40 o 6 7% , A 10m1 25 5 % fR2F I35 1) RPMT 1640 35575 W Al B o
(2) H 6t Ja fEMBRICER FAEN I iCE. (3) FH4N B RE F5 357708 40 Mo B0, fic il B
100m1 & 10000 BY% 20000 40, (4) HL 96 L THR, B L 4l fe gy 100ul. FF¥- AR E
37°C C0,(5% ) #3448 24 /Pt (5) IR EWE b MR FE, HKIX A 0. 023, 0. 094, 0. 375,
1.5,6.0,12 0 mol /L, (6) $ M 37°C, & 5% C0, 25 % 100 % V5 B [KIIEA8 i & 2-3 K,
(T)MTT FJCIMYE RPMI 1640 £5 72 BL i), Img/mL 98, TFFL N 50ul, 37 CIRE 4 /N, ¢ MTT
WA K F A% . (8) WaHL FIEW, M\ 150ul. DMSO {8 7 B W #E, B EARIZ RIS . (9) FHE
A BETAR 15 550nm AbJi 5 5/ DL I e Hh 3R %=1 — ———33?22’32 % .
(10) 2zl 40 fvs g 2R 1, SR H TG, . SEI S5 R E 1.

[0051]  fAAHMSEEG R, AR T IRKIL-GY T a-T h XTI 40 M K-562. [ 40
HEPG-2., 15 J 41 i BGC—-832 ' S0 41 Md He la FRIML HA 520 B iy 74 , ] F T il & o i od
50 o AT TR AT DAHERT 2L S TE MR AT R S L- 2RISR B O, it LA
BARIX 7 A — P IR R« o A AT IR S h ] D, 5 B A R A BT e 25 9 AH

7
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Lo, ZA S T VTR R, R BRI S5 15
[0052] F 14L& 1 a-1 h KNSR a5 1

o0 [Cso (umol/L)
WS K-562 HEPG-2 | BGC-832 Hela
La 1.09 0.98 0.39 0.413
I'b 1.56 0.73 0.96 0.39
053] Ie 5.80 0.28 6.33 8.37
Id 11.98 1.05 0.43 0.15
Le 18.77 2.19 3.07 2.33
If 4.15 2.05 1.68 1.16
Ig 5.53 4.48 4.71 3.39
Th 0.56 2.27 3.55 2.08

[0054] ¥ : (1) FERE i DU M bR SV 5 (2) VEFIINHIE) <48 /NI s (3) RERRE T a %
I h 435 A ATiR s ) 1 22 S 8 Frisr=4.



