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1) HAEER AR 2 19 3, 4, 5- = AL WPk

FERB P TR, 3, 4, 5- = AL ZK IS 2R E N 50 % S AL B U & 1)
FEDY T SR AL B A FE R AR AZAE R, 40 ~ 60°C IR BL | ~ 6 /N, 3, 4, 5— = ALK
1% 5 S SE AL BN BE R B 123 ~ 8, TU T JEIRAL B AH R AR AR 3, 4, 65— = F UL R g
JREN 10% ~ 20%, 74, 193] 3, 4, 5— = F AR ;

2) Hl BZ AL FEMR N4 B)-2-3' ,4' ,5/ -=HHELERXE)-3-Q" -#
B4 - REMERE) R

=TS, B 2R 5 ZBEE 0 ~ 50°C KRB 30 ~ 60 434, A il 3— Z.BEA
B -4 AR PR AR R N R W N AL S0 3 19 3, 4, 5- = FFEERZ
B, T RS Faks M 4 ~ 6 /Ni, 3,4, 5- ZHEER B ERELE. =LK LB
IEE/RLEA 11 ~ 3 :1.56 ~ 4:2 ~ 4, WK AE, 7 e 4ith, 158 B)-2-3' ,4" ,5" - =
AR RL ) -3- (3" -0k 47 - BRI R

3) il &AM 1 BIEAfh T

(B)-2-(3" ,4' ,5' -=HEFEFRE)-3-03" -FH 4" - FHEIRR) HIGER.
S FIVEFIREMR, 7 200°C S R 4 /D, (B)—2-(3" ,4' ,5' - =HHEEFE)-3-3" -K

-4 - PR NIAIRE 8K MR BE/REGN 1 14 ~ 6 :25 ~ 35, I A PRI SE{4
TR 2Tk, B R e 3 08, AU 2mol /L A SR BR /K VA MR IRI5 3 ~ 5 1K, KA R 2 Tk 2
B3 ~ 5K, B IR A EA WA, 1Z A AU 43 79 AR (R R B B 7 VA R 7K S PR B A B 7K 7
e 2 ~ 3R, FTCKIR R B T8, W4, AT A (a3l 3, B B = 25 0N 1 B A fih
T AR S YRS AR OB S A B RAERLE A 16 BIRG VAT
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2. RHEAUAN R 1 P K5 At ] (& T ik, AR HEAE T - FE 7= A a6 AL 5 45 7
KN 23,4, 5- =HASE WL IR D) &, A8 BRI, 3, 4, 5- =FHEAIRH
W BB E D 50 %6 AN AU S AT 7E DT T R AL S AR FE R AR AL IR A7 AE T 40 ~
60°C N | ~ 6 /N, 3, 4, 5- = B R R 5 A LN R /R EE O 126, T T iR AL AR AH
R AL 3, 4, 5- =R EIIXRREFTERN 18%, o alify, 1531 3, 4, 5— = H %k i bk

R o
3. MY AU ER | ik (25 At T & BT R, JWRFEAE T A %A 22 45 i 0 4
f (B)-2-(3" ,4' ,5' - =HISEHIREL)-3-(3" -t —4" - PRI ) iR IR

2) L EZ LI T, RE SRS BT 1T°CRUBL 30 406, A 3- ZBAIE —4-
LIRS 2R BRSNS R A 3 10 3, 4, 5~ =R A% 28, THF
B TSRS 4 ~ 6 /NI, 3, 4, 5- SRR LMY RE 2 S, LBET /R
AT i1 3 oA <4, BOKR, S BAEIL, 185 () -2-(3' ,4' .5/ ~ZREILHEE)3-(3" —§
Hoar - PR ) T,
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ZWmtt T HIAKRTT A

ARG
[0001] A HIJE TAt T SREGMHAYUL, AR R BIZHEAifh T

BAE R

[0002]  ZAfifth ] (Combretastatin A—4, 1)4 MAEMIEAR Combretum Caffrum [KIH iz 514
BB KPS S, e 2N (2)-3" -3 -3,4,4" | 5- TUHFSEIE KA. &
A At T8 3 R 0 B A RN G A 1 Y R 3 i BELT LA 22 oy Mt R, 2 R IFH
FUMR G TE . T B AR T B A2 450 181 5 55 BIE FHAR B 715 4 5 25 o i 52 31 24

L A N N
MeO ﬂlii N
MeO
o3

[0003]
OMe

1
[0004]  E A, SCRRHRIE 25 A5 fh T B 6 & 7 vk S B U R - (1) I8 I 4 35 A5 R OR 1l
# (J. Med. Chem. , 1995, 38:1666-1672 ;Bioorg. Med. Chem. Lett. , 1996, 6:157-160),
EITIE PR 22, Z/E WA PR B 72 M) 1 S A 2, o B 45 B — A Y ) 7 ) Ll R R A
A AR B, (2) i B Sk AR A OB K il £ (Liebigs. Ann., 1996, 12:2107-2113 ;
Synthesis, 1999, 9:1656-1660), i% 75 7 & £ G613 B 45 149 58 — 19 5 A fth T, {5 Bt
F2 o 75 F BIEE /B A0 ) B — S A A% B B A e (3D 18T R R I Rk il £ (. Org.
Chem. , 2001, 66:8135-8138), % 77 ¥4 H () % = & J& 8 b 57 A1 3,4, 56— = B4 JE OF
B B 00 A A% B B, 0 A o TR A g G R B (4D i B & R R SR il 4 (. Org.
Chem. , 2001, 66:8135-8138 ;CN, 101402555A) , % J7 2 1K) S M3 v, 72 A, P2 A 5 0
Eatifh .

REARE

[0005] A= W P S A RO 1) RLAE T v B B SR B AR At T & T iR, SR A — A
I 2Ry B Wi g AR B AT A T B T A

[0006] fiff ik EIREA rl USRI EOAR TS 542 A ) A2 45208 1
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[0008]  ZITVEAREEER N -

[0009]
0
s oo R COOH _SNClHsPO; _ Wl COOH
St CHCl, TBAB T esC M3
OMe  50%NaOH 40-60 c OMe OMe
3
H COOH
MeO CcHo MeO
SR, AR
(CHsCO)O/EL,N ~ MeO 200°C
0-50°C ,4-6h OMe oM

[0010]  ZTFIEMA B ERIT

[0011] 1B ERIE 3,4,5- =R (2)

[0012] e P AIRRET, 3, 4, 5- ZREERFRE. JEIRIE N 50% A MBKIE B
SUTAE DY T SRS R AL R BIAEAE T, 40 ~ 60°C B 1 ~ 6 /NI, 3, 4, 5— = FIA( AL
RS S AL EE R A 123 ~ 8, U T IR AHEE R AL A 3, 4, 5— = A HE K
RS E 1) 10% ~ 20%, 7 & 2kith, 53 3, 4, 5- =R EIL Wk

[0013]  2.#%& (B)-2-(3' ,4' ,5 -=HHEFAEFIEL)-3-3" ' -4 ' -FHEHE
ORI ) AR (4

[0014] FE=ZJGAFE S, RE =R CEREE 0 ~ 50°C M. 30 ~ 60 78, A1 3- <
WA —4- FARCREOR S AR R SRR SN 3, 4, 5- =S EIR 4 (3), TAH A
B NN 4 ~ 6 /N, 3,4, 5- ZHREMR RS RE2R . =LK QBT BER
Nl ~ 315 ~4:2 ~ 4, UK, e, 838 B)-2-@" ,4" ,5" - ZHHEHAER

H)-3-(3" 1 —fpdk -4 T - AR HRE.

[00158] 3.l &FART (1

[0016] (E)-2-(3' ,4' ,5' - Z=H&EEEEL)-3-3" ' &I 4" ' - FEHEE
5L ) MR R FIE R, 72 200°C RN 4 /MR, (B)-2-(37 ,47 5" - ZHHHEXR

H)-3-(3" " A4 - BRI ) ARSI R BE R LA 1 24 ~ 6 :25 ~
35, NN VEMREEAR AR 2 Tk, 5 A A e R 3 98, A ALAE A 2mol /L B SR IR /KA TR B 3 ~ 5
U KA PR TR FEEL 3 ~ 5 IR, B IS AN, A B 735 FH VL0 0 Tl R B 7K VA AL
IR A EAL B K SR 2 ~ 3 W FI oK R BR B8 0%, ¥k 48, BEATFE (il 90 1, 15 31
Aifl T (D, BEEE BRGS0 S0 B RAARIEE N 15 HIR S8R

[0017]  FEAR R WU A A % 3, 4, 5~ = AL MARER (2O P IR |, 708 75 3 (1 (3
.3, 4,5- =FEHIEREE . FTEIWRE N 50% R BN A IAE TR AN G AE Y T B R AL A
AL BIAEAE TR, 40 ~ 60°CIRBL 1 ~ 6 /NI, 3, 4, 5 = AR I 5 S S AL i
FEIREC A 126, T T JE RS AR L R AL 3, 4, 5 = ALK F I i 21 18%, 7 4k
1k, 153 3, 4, 5- = I R .

[0018] FEAR KM &% B)-2-(3' ,4' 5" - =ZBWAEELFEE)-3-G' ' -1
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B4 -HEMERE) BARWO PR 2P, A= LENAFET, #RE2R 501K
BEAE 17°C [N 30 43 B, A2 Bl 83— 201k 4 3k —4— P 500 8 8% 5 78 e B R A4 o
AN 3,4,6- ZHFEER IR (3, TAHFHRFE N 4k B4 ~ 6 /N, 3, 4, 5— = F A oK
CBRERE 2RO GRS EERE N 1213 4 4, BOKE, 55 4ii, 13 3
E)-2-(3' ,4' ,5' - =HEHIFHE)-3-3" ' -4 - BEHEER) B,
[0019]  fEARRIARIG]I&HZAMT (D BB, 3 F, B)-2-3' 4’ ,5 - =ZHFHHLEKE
H)-3-(37 1 - -4 - PR ) TR N R FRIME I, 7E 200°C R 4 /)N
i, (B)-2-(3' ,4' ,5' - =HHEFERE)-3-(3 ' -4 ' -BEEEXRE) FEE
RN PR 1) 5 AR R AR EEA 1 <5 30, I\ MRS AR AR 1) Tk, 5 P Ak v 3 38, A LA
2mol /L B ERFR KB B Sk 3 ~ 5 UK, IKAHEFH 2T AEEX 3 ~ 5 K, & IF A VI, iZA L
FH 4350 FH L R RS TR BNV YR 7K TR AL B R VAR % 2 ~ 3 WK, FHE /KRR B 11, ¥k 4 »
BATHAIE 5B, BRIEAM T (D, HEE 55 R 48R OB A B R EFR LA
1 :5 KR ATAW .-

[0020] AKHEBAZAM T A RITEMIL, R T AL % 3, 4,5- = H A
B Bk R, A R RLIN [A) 45 K, 7T AR AR & B)2-(37 47 5 - =R
H)-3-(3" 1 A 4T - REARE) WGP ET, i REERE CRET RN A
AR 3— LB —4- AR TR, Ry TR AL, SN 3,4, 5- AR AR, KR
PEAR T S BLIR S, 32 1 7= U, BRI T 7= S AR o SR AR R B 5 5B R 5 A T
BT ARG g i S S, AR AT T A T 8 oA A 77

BAELEAR

[0021] "N G LA K AR — Ul B, H AR I IEAN R BT T R Skl
[0022]  JJr A 2% :KQ-400KDE 7Y w5y Lfy S K 4 b 75 B T o s (B2 o i 8 7 A 2R AT PR A w1
Bruker AVANCE 400 i 3 {8 372 M- H 7 AR ISR TE (X Bruker maXis UHR-TOF /543 % it itk
X s X6 A I AL b R e A S A PR AT o

[0023]  sEjifhl 1

[0024]  ARSLEHIFEAA T HEITED R

[0025] 1. EEAEERI 3,4, 5- =F A LR (2

[0026]  FEIhZENg 50W HE A AR HE R, 5 3. 92g (0. 02mol) [ 3, 4, 5— = F A LR RS,
JiT B N 50% EEAL AN KA dmL AT 12mL &I AE 0. 70g P4 T B IR A 72 1 A0 1 i)
FEAE R, 60°C IR 2 /NBT, 3, 4, 5 = AR RIS S S S AL BRI BE /R LA 106, TT T AL
HARFE R AL 3, 4, 5- ALK FEE RN 18%, 24t 153 3,4, 5- —FHER
PRI, 7 22 50%.

[0027] 2.4 (B)-2-(3'" ,4' ,5' -=REMEFL)-3-3 ' -BHi-4 ' -FREE
OREE) IIRIR (D

[0028]  £E 0. 40g (4mmo 1) = Z.JZHIAFAE T, 0. 20g (1. 3mmo 1) & 2% 5 0. 43g (4mmo1) 7,
FEITAE 25°C AL 30 ~ 60 78T, Al 3— B —4- FAEAR TR A HRNEEAY T+
AN 0. 23g (lmmo1)3, 4, 5— = HFEHILR LR (3D, TAHHFENRJE N LM 6 /T, 3, 4, 5— =
REER OB EREZR O CRETBE/REL N 121, 3 4 4, K, 7 B4k, 1331
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(B)-2-(3" ,4" ,5" - =&ML )-3-3" ' -gH 4" ' - FEHERE) HIGR,
FEN 96%,

[0029] 3.l &F AR T (D

[0030] HY 3.60g (10mmol) (E)-2-(3' ,4' ,5' - =H&EEFEHE)-3-G3' ' -
F-4' 0 - AR ) IEEE.3. 20g (50mmol) KA 35mL HEMRIA ], £E 200°C N 4
INEF, (B)-2-(3" , 4" 5" - ZHEEIRME)-3-(3" 1 A4 - BEAERE) |’

K B 5 ARy BRI BE IR B A 125 230, NN PR SRR (1) 2. Tk, 5 FH ek 8 =3 98, A HLAH A
2mo 1 /L [ ERBR /K VBT BE: 3 ~ 5 K, KA TR REER 3 ~ 5 K, &I AHA VA, Z AL
HE 43 5] FH VAT (R BR BN 7K T 7K AR R AL B K IR % 2 ~ 3 IR, TS /K R R B 18 »
WE, BATH IS B, BRI AR T (1), 77208 64%, FEATE 25 WP RAE LR O8RS
FimBERARFALL A 15 TR BRI il & A T SR T

[0031]  mp:82-83 °C ;'H-NVMR (400MHz, CDC1,) & :3.69 (s, 6H, 3, 5-0CH,) , 3. 84 (s, 3H, 4-OCH,
),3.85(s,3H,4" —0CH,), 5.57 (s, 1H, OH), 6. 41 (d, J=12. 2Hz, 1H, CH=), 6. 47 (d, J=12. 2Hz, 1
H, CH=), 6. 53 (s, 2H, 2, 6-ArH) , 6. 73(d, J=8. 3Hz, 1H, 5’ —ArH), 6. 79(dd, J=1. 8, 8. 3Hz, 1H, 6
' —ArH), 6.92(d, J=1. 9Hz, 1H, 2" —ArH) ;"*C-NMR (100MHz, CDC1,) § :56. 0, 60. 9, 106. 2, 110
4,115, 1,121.1,129. 1, 129. 5, 130. 7, 132. 7, 137. 3, 145. 3, 145. 8, 152. 9 ;IR v ,__(KBr) cm*
:3381, 3000, 2942, 2834, 1712, 1581, 1511, 1454, 1401, 1329, 1274, 1234, 1177, 1133, 1036, 1
003, 976, 940, 877, 854, 794, 761 ;HRMS (ESI) caled. for C,H,,0,[M+Nal®, Cal:339. 1209, fou
nd:339. 1212.

[0032]  SLjiEfsl 2

[0033]  ARSLEHIFEARAL T & EITIES R

[0034]  fEHEFE LA 3, 4, 5— = HAIERARER (2) D3R 1 &, 7EDhE 0N 50W 88 5 ik 12 i
T, 4 3.92g (0. 02mo 1Y 3, 4, 5— = H AL I i IR E N 50% S A AN /KB 2. mL
AT 12mL & AHAE 0. 40g VU T ZEIRAEARFE RO AL A BIAFAE T, 60°C L 2 /N, 3, 4, 5- =
AR S EARIEER A 1 23, I T BB L AR 3, 4, 5- = AR
HRE BT = 1) 10%, 4> S 2ifh, 133 3, 4, 5- =AWk .

[0035] FEfil#& (B)-2-(3" ,4' |5 - Z=HHEHIAIKIL)-3-3" ' -i4" 1 -FHEE
JEHE) TRRTR (4) 558 2 1, 78 0. 16g (1. 5mmol) = ZJEMIAELE R, 0. 16g (1lmmol) HF 2%
£50. 21g (2mmo 1 ) ZFRETAE 0°C B 30 ~ 60 7%, Ak 3— Z Wi —4- LR RS |
#H RN ERESY TN 0. 23g(1mmo1)3, 4, 5— =REHLIEZ08 (3), THHFENEE T4k
N A /NEE, 3,4, 5~ AR OB E RELR . SO CREFEEREE A 101 :1.5 :2, 1§
KAE, B4k, 153 B)-2-(3' ,4' |5 - =REHEFE)-3-(3 ' -rHE-4 0 -H
AL ) THIRER

[0036]  fEHI&HATMT (1) 88 3 &, BT 3. 60g (10mmol) (E)-2-(3' ,4’ ,5' - =H
AAEORIL)-3-(3" 1 -4 - AR ) MR, 2. 56g (40mmol) £y AN 30mL
WEMR VA7), 7 200°C ) B 4 /NIF, (B)-2-(3' ,4' ,5' - =HHEEXEE)-3-3' ' -1
-4 - AR ) TAMTR SR R EE R EE N 124 225, 2P R I AR D IR S
SEREE) 1 AR, & AR T .

[0037]  SLjEfsl 3
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[0038]  ARSLHEHFE AR T G ROTZP R

[0039] YR VL4 3, 4, 5— = H A RMARER (2) B4R 1 o, 7EThEN 50W i 6 i e i3
T, 3.92¢ (0. 02mo1 D 3, 4, 5— = F A R T & T Y 50% S A ALK B 6. 5mL
A1 12mL S A AE 0. 78g MU T B IR AH L R A AL BIAEAE R, 60°C ] BL 2 /NI, 3, 4, 5 = H
AR S S AN R EE R EE R 128, I T IR A A R AR R 3, 4, 5 = AR
FRE SIS 11 20%, 7> B 4tk 153 3, 4, 5- = H A Mk .

[0040]  FEf% (B)-2-(3' ,4' ,5" -=HEFAEFEL)-3-Q' ' -FE -4 - FHEE
AL TRIGEE (4) LR 2 th , 7F 0. 40g (4mmol) = ZJEHIAFAE T, 0. 46g (3mmol) F&HFE 2%
50.43g (4mmol) Z.EEETAE 50°C M 30 ~ 60 4>h, A i 3— 2Bk —4- AR RS
#EH R SRS AN 0. 23g (lmmol) 3, 4, 5— = B IR 2,18 (3), T AH [FE S N 4k 4
R 5 /NET, 3,4, 5- ZHREAR M EREER . LI CREFRIE/RIE A 1:3 4 4, T
KAR, B4k, 153 B)-2-(3' ,4' |5 - =REHEFE)-3-(3 ' -BrHE-4 0 -H
AL ) THIRER

[0041]  7EHI &AL T (1) 2B 3 d1, B 3. 60g (10mmol) (B)-2-(3' ,4' ,5' - =H
AAEORIL)-3-(37 1 -4 - AR ) MR, 3. 84g (60mmol) £ AN 40mL
WEMR VA7), 7 200°C ) B 4 /NIF, (B)-2-(3' ,4' ,5' - =HHEEXEE)-3-Q' ' -B
-4 - RS ) TAMTR SR BRI EE R LE N 1:6 235, Z bR I Al D IR S
S e 1 AR il B AT .

[0042] VIR UEA K B 7 AR, KR AR K W et 15 A 8 A % il %
3, 4, 5 =H A RARER (2) HE4T T AT LESEES, R30S i T

[0043] 1. GBAEUALIENT 3, 4, 5- =P AL RPR (2) FEZ i 52m

[0044] (1) B PALERE] % 3, 4, 5— = AL WA (2) LB 5k 1 M.

[0045]  (2) AHE AP ATRHI 4 3, 4, 5- = A WPk (2 KRB BImT .

[0046] % 3.92g (0.02mol) 3,4, 5- =HEHILIRFEE, 0. 70g [T FLIRALE AT 12mL S A7
JoR B N 50% AN AR BmL, 60°C B 6 /NET, o alift, 19 8 3, 4, 5- = F AR
PRI, 72 22 40%.

[0047] %o LbsEi et BRI, #E S i AR 4% 3, 4, 5— = F AL AR (2) 18 Jo LA [H) 46 %8
T ANK, PRESR R T 10%,

[0048] 2.7 (B)-2-(3' ,4' ,5 -=HEFALFEL)-3-Q' ' -FE 4 ' -FHEHE
ORI ) MR (4D SD IR 2 v s NS RN 1 20 BROG) 7= 2 1R 52 i

[0049] (D#I% B)-2-(' ,4' ,5 - =HELFEL)-3-3" ' -#HE 4" -HE
BRI ) IR (4) 5L 1 M .

[0050] (2)7EfI% B)-2-(3' ,4' ,5' -=H&EERRE)-3-3" ' -FHHE-4" ' -BFH

FEOREL) AR ()88 2 o, FREL 0. 23g(1mmo1)3, 4, 5— = A K 2,88, 0. 20g( 1. 3mmol)
FBFE2EK,0.43g (dmmol) ZBEET, 0. 40g (4mmol) =Z. %, IN#AE 110°C, N 6 /NG, Bl
KAEE, e ik, 55 (B)-2-3' ,4' |5 -=HHEEFEE)-3-3' ' -BHE-4 ' -H
FHEREL) IR, 77288 31%.

[0051]  XofHLSEEG 45 K B, NI N 25° CHIE NN 3, 4, 5—- =B 2 (3), fHi
% B)-2-(3' ,4' ,5'" -=FHHEFE)-3-3' ' -BE -4 -BEIEER) HER
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(4) [P~ Z 4R R T 65%,



