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B &EEMMITAE
F A GFuis
[0001]  AHUIE W M il 2 Bl 28 sl e i ke 26 2 X A fth YT (combretastatin) (A) ) 777%
[0002]
l:lH2 (A)°
E=HEA

[0003]  US 6 759 555 H5ik T il 46 BA T R FE AT B vk
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[0006]
Q o)
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3

[0007] PG Einfrir2 L B AR

[0008]  Bioorg.Med.Chem.2000, 8, 2417-2425F1US 2003/0220404 t 453k 14 2 A fy T
(K7

[0009]  J.Pept.Res.1999, 54 (1), 54-65 LL# T ¥ MK BEMIIR TS L7, 15 H TDBTU 2 &
EHIOR

[0010]  Bioorg.Med.Chem.2006, 14, 3231-3244 #iik T BAG X (A) HIZAGALYT HIH14
Hrhf# H DCC 1B N RIE TR B HOBt-H,0 ( F&R e, L5 10) .

[0011]  Chem.Commun.1999, 1847-1848 HiibfEBWEIZHERI &P T3P 5 {HZ, T3P #
WA AR Z P R, TR R L HAPYU 22 (03K 3) .

[0012] XL SCHREE A FdR SRR W R BRI ZESR 1 80 . S, BERAHE
AT PR O JE AT 23 S & 48, SO AR T3P AT EX.

[0013]  HEA @

[0014]  FZATMYTECE (stilbene) FTAEW)ARIN HH v K4 Mo 73 B2 s 1tk &5 SR LARIMED LR 245
Hle (HAE, & (Z2) BFARRIH SR RE . X&YW RRRAR T US 5 731
353, US 5561 122 8% US 6 759 555 F1, A HUH Ik T I8 H AT (A) 777,
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[0038] LER () : FEBRAFAE FUEATANIE AR X i 5 = A B R AR IR 8 Bl = 4
TR G B 2 TR YE TR A S Y. (Witting reaction) , 3 RIANIEAL SWHIEE, Hob 2- B4
5 -5[2-(3, 4, b —HERERE) LMmHE VHERNIR (2) f (B) 7tk ((2)- g
(B - ik ) MRAMIER ;

[0030] DEE Gi) : BJRIZIBEY, 33 (2)- ZEMAEGYA B) - ZEA VRS
W, i (2)- ZEAERA (B) - EEAGWEA R (B Rondidales 7, #ilan Cl sk
SO.%), BEMTHE (2)- BENEVKILE ;

[o040]  BIE Giii) : i (Z2)- &AM EWNEL S AE -OH FIZE B RE] BRI I0 L- 225
marAy (BAA QD miksy) JmEe, \B2da% @) -0b) ;

[0041]
o

(0]

"7~ (10

[0042] PG KonfRiPEEEE REMIRIFEA] . Hon] LLB 4R T A AR (BOC) . K
Pt (CBZ) 8 9- Zy &= MAE I (FMOO) ;
[0043]  ZLEE Gv) A1 (v) « BEATIARIPAIT JFiz3p, 3238 sk Eh e A% Aty T
(A) o
[0044] BB (i) 1A T US 5 731 353 LI K Bioorg.Med.Chem.2000, 8, 2417-2425( Jj %
D Ho A SONAERSAFAE N EA BRI BT, A B0 57 ) (Blin ),
FITiR B IE R 3, 15050 MeONa 8% NaH. (Z) /(E) Z WLk 75/25 [F&E 2.
[0045]  US 6 759 555 FPHiR IS A IR (i) Bk &gk (AT (la) KT 248 ) fF4EF
BEAT. WA LA US 5525 632 (SEif] 2, DUR 2) PrikfEFr A FIHATICIR, (a2t &
Aeal (FFE=149.3%), WAFEUEMAE “BR7 8. Ed—fsZ e
B ER R R AER (Z2) - @R EW . IR AT 7 Bl I AL 45 i (successive
crystallization) SRiFFAT. ZB—k& T LABRZE: (B) - G, AR5 58 k4wl Loy
B () - ZFEAEY (ZI, US6 759 555, Ll 1) .
[oo46]  {f Bk 20 3R Giii) A A b 5 B W5 AL ) A7 46 T BEAT, T 3R B 3 AL 50 490 40
EDCI (1-(3- ISR AE AN ) -3 L0 — WAL DCC( =3 Cemk — WL ) -
TOTU (O-[ L% AERRIE | HUIE T P2 AL )-N, N, N’ N° - VY AR REs DU Ui g 5
(O-[ethoxycarbonyl]cyanomethyleneamino) -N, N, N’ , N’ -tetramethyluroniumtetrafluo
roborate))  HBTU (O- ZJF =M -1- 5 -N, N, N’ , N’ - PUREIREG/SHBERREL )
PivCl G R ERS) BN, N-FEE BKM: (carbonyldiimidazole) « ARIE “FRIGALF]” ( “{HEk
A7) AT RN R ISR B e 4 -COOH Wb &4, LMEREIRBERITE . X TRIE1L
FIRSE FEA IR, 7 LIS W4 ChemFiles Vol.7, No.2, page 3 (Aldrich Chemical 23 ) H
W ) B3 % . Tetrahedron report No.672, 2004, 60, 2447-2467, “Recent development of
peptide coupling reagents in organic synthesis” . ZxiA& Tetrahedron 2005, 61, 10827-10852
P, AR 2 BRI
[0047]  DUR (Gv) fEERAFAE NIEAT, 20 TACHEITHAERIGEE (-NH,) R Al T
(A) o HPBARY / T30 (E BOCAFAERS, A HMUAL A ERh IR (1] 40 B v 7 50
8
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RN EhERE . W Al A A an SR A Al ok R R R 1S B S AT (A) (S W sk
Jfe 1- 2 ER (i)
[0048] AW TT %
[0049] AR IVEEL TS 1 WAHRDP B, (H2&ckdt 7AP8%, G M GiD . SEBr b,
AR, D8R G R, @t PO 7ER R a S ERm ) sk, &7k
FLFE
[0050] - [ (Z)- EEALEWHEA (B) - fIEL G FNREGYAE LIS BT
IR R,
[0051] < Ml &L, (2) ik E SRR b 5 .
[0052] [k, (2) mMfkiEd “EH8” /2], EZAEZIEE LRITERA P RE R
N, (Z) RARAEA T (B) St R e flie m s n] LA AN (Z2) A taFn (B) mefa i1
REWHHE () AR TTE. T (E) 4, SERMIAE, Hik A E ST
1T AILLRTRUL (2) R E LM iZa ey, KPRy (B) FansEC (5K
AILLARE < 1mol % ; S W] 1, KX+ (Z2) Bk, FomaifE, 99.93%, 1mxf
T (B) Bk, 550.07%). MU EAT AW i iR L. AU B S AR, LA
FRIEHPEFR AT (2) AR rEL.
[0053] iZRIFWRMEEAGK I /(2) - (B)- BEAESWRZ L ERIT N5 £
17, Pk 10 2 12(81, BIFETCIERERA 2)- M (B)- 26K ERR 5 2 17
&)
[0054]  PIT AN 28 FREE ) EALEAE S X / (Z) - A (B) - & 6 b2 Lk UE &
AL 24, kR 2 2 3CH1, FImARETREEMERR (2)- M (B) - AENEYHE
B LR A445) . B DN TR W IRFm (2)/(E) tefl. KPR ER 2T
SR (B) - /AL G2
[0055]  EAEMEATIEELIE N 20 2 70°C, HAHMA 30 £ 70°C, kN 35 2 65C,
mT 70°C, ZEIEEWIT UGN i
[0056] T TR il & BRI ML 77k ERFIH AT & — RN (Na,S,0,) Kik
5 (Z)- 1 (B) - iR E Y, il ] LUK B RVR &9, Bk / FEIREW.
WIRZ G, RN FPGINER (Flin, HCl B H,S0), %R 5 kA a1k [ M,
5% AR AR £ (disulphite) ¥R N. KRG, B3 @) - B)-&
HEAERIEE (P, HmEkmmit) fEEY. KRG, ARG, LIS 200 26
(-NH;" = -NH,), Hoa] DUH A AL AL n — P 5t (DCM) 1R, HRERIKEY
WIRMARIGVAT, REHCFEE#RE, 1733 @) - M (B)- 2S5 EHAELET
(FRi.  5RAR W LLJE HCl 8¢ H,S0,(B" = Cl1 5 SO, ) . A LIEES N2 ui/bse 4k
FE 2 JEB RN OISR T ZE R E . DU B A T BRI 34T 2B 1
No  FEARIE MY (light alcohol) , 1140 A Y 2. 1%
[0057] X} T & 8§ GiD), £ A VL& M, £ A7 LT, 8 H W KB R
(propanephosphonic acid anhydride, T3P) {E NG, HEAT (Z) - AEEALEWRIERAH
A AD FIRIRY ) L- 22 RAT A 2 AR B E RSk Ry o, s
WS . AR, 2 2 3 Y&, 0T 2) - ZEAMEDRER (WAL
9
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1, HAfEH 27 &), WAl BIE T3P FEA74E MM (2) - ERU AW 5 A ey

HEAMAI ; EXMEEA, FmARBE &R, 12258 CHONEBTFHEN KL /N
1 HE),

[0058] @ T DL BURE, H i = & (TEA). — SN % 2 % (DIEA). N- 1 3L ng
I (NMM) B¢ LR IE. HHEF LA & FH OCM) . FR, FER TR
(MIBK) « LR ZEE. 5. VWAL (THE) . Me— W& (Me-THF) B3 %L 3L
[0059] T3P HA F=

[0060]

0 (100
[0061]1 51 T3P A2 7 — FRVGEAFIRIIL s A2, W LA Sy e 22 T3P a4 (Rl 4
BT AK), LR TERT].  HeAh, EZRNATUAE (Z) - @AY (Fhak#
W) AkEY D F74E FRT, R “—8nk” e « 16 T3P AAEAET,
(2) - @IAEY (BB Mk 0D PUER—Adsh—EB RN EAZ
XTT A ARG 5 2 X R I, PR — e R IBFRA 2 PivCl (R e ) X T+ [RIAE ) S MAE
REBE I (Z) - 2 AV 20T, FFEIEEEY D MRE el .
[0062]  f)m, FATFEZR], T3P A FEEARNS A OWZE F A4, R BALL R 4
(4 AT AT P R B AT (A) . IECAIERES], T3P AEEB=Y) 5 ] LL3RE
RT3 (S 0EE 1D .
[0063] il IBE S NUEAT IR BT R A 5°C & 70°C, il Un4E DCM Rl #E4T . T3P AHX T
(Z)- BRALEWIILLG A 1 & 2 48, ikl 15 £ 1.8 4&,
[o064] St
[0065]  sjfafs] 1 (ARHEAS K AH )
[oo66] ZDIE (i) .
[0067] 7 5-10°C HIIELAE, 1 MELENVM (5.66kg, 29.34mol) MINIREY), FTIRIEEY)
AERR QLA ). —FEIETERMBE (15.35kg, 29.33mol) I 4- F4EIE -3- MgFEHK
Il (5.06kg, 27.93mol) . TERNVEEHRE, WA 0.32 7 (5.59mol) &4FR. TESMRAE 20°C
TR¥rz e, HHEE. EUFLIFZR (111 A Fik.  EBAK (20.2 7)) ¥EHJLIR, A
JATERT Tk, RIETIANRANEE (87.6 F+), W4i/ i, REHRH. ZJE7E 10°CidE
BEW. AT TERSBERTY (6.46kg, 52.2% ). SERIFWRSENT @) K
8% =L, XT (B) N 22%.,
[oo68]  BIE (i) .
[0069] £ 50°C, fF/K (80ml) ¥ A BLH, Frik/r BiA 5 FEE (100ml) « 4% 3 IR (1)
(Z)-F1 (B)- i &AL &9 (20g, 0.058mol) FHi%E — W A% B2 44 (36.8g, 0.179mol, 3.1 4
&) —HRMNEM (LE 50 CLREF Lh INTE] ), IAERER (36.3ml, 0.406mol) » it
IIAZK (7T0ml) 1 DCM (80ml) , #RJEIMIAEEALEN (B 30.5%, LON) 2 pH =7, AT

10
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AbEE.  7EH DCM (20ml) FHT A 5 b K40, RIGAERZT (4 200mbar, 35C ) i
45 DCM #H, HZIF (160ml) B ; 7EgJE N AT H DCM 2 ZIE R HIAR e, DUREF R
NARFUAZ) 200ml.  WAFALE G FESW (27ml, 0,081mol) , ARG EME (90mbar) T
AR, CLZ 233ml (1 2 AR RREAT tH R — SIS 2B SR s Acsie . 3R 4R
N, SRR G + AHULEY) ) WY 2 280ml.

[0070]  ARJG LAY (white broth) FITEASKIFEIFM. RIG1E 456+ 3°CHaIFH T
IMAZKFEE (46ml) . EAH R 265CZ )G, RGN, H O (30ml) Fizg F iz
(3.3ml) ¥k, AREERT T HESER~Y (11.7g, 744% ). @it HPLCWE, %™
WIS R T (Z) 5 99.93%, X1 (B) H0.07%. {EA8, Gi) 4R, hibfEes 0
AT RIFEEE R (2) - /ISP

[0071] B8 Gii) -

[0072]  7E 20°C#f TEA (53.4ml, 0.383mol), #XJ5¥4 T3P ) DCM % (154g, 0.242mol)
WA, A AR DCM (G00mD) « R E L1 (2) - /54 (50g, 0.142mol) F
PG =BOCIEA X (D WX L- 22 % (L- 22K -N-BOC- N Hi{b &4, 41.8g,
0.170mol) . fHiZ A FIEIF, REMAK (G00mD) .  FEEPIBERIEAT 08, FFEEAT IR G
Z )G, MANEACE R PEEW (189.5ml, 1.136mol) FIFEE (189.56ml) . [/ A K
(300ml) , AJFBEIVIED BESAH  MZKAHIMA SR NEE (650ml) , 2RJ57E 20 CHA
A5 MH (115ml, 1.150mol) o B UTRE 5 B FBER A WUAHTE S W4, ARG Az
65C. TEIXMMAEIMAFEE (35ml) FEALE R FEEH W (47.4ml, 0.142mol) . A HIFIE
WG, B (49.6g, T95% ). ARG K 99.2%

[0073]  sEjifsl] 2 R4 A & B )

[0074] {ERCAHFEM 1.6 FF RN PHEANBREHL AN @ - "AEMEY -Z2- AR
& + HCl(Z-aminostil, HCI, 50.0g) . N-BOC- AHi{L&4 (41.8¢) F1 500ml ) DCM.
SRIGAE 22 3°CHIA 53.4ml [ = L% (2.7 &), FEEWA T3P £E DCM H ) 50 % %
(1.7 18 ), 1EDCM [FIR FHFR G 1 /. RIGEHREWAEIE 2243°C, A
500ml FIRALAK . B UTRE 7 EIREY, S AH B . DCM AHA 500ml 1] 6wt% (30g)
(IR SN KRR, AR5 H 500ml [ K PESk . #E£9 40-50°C 360 & 150mbar [
WL N H4E DCM M. ZRJG A 3mol/1 [ HCL 28 B v (379ml, 84 & ), &N
A 300ml ALK . B PIRES BEREY, e S AH. DCM/ FEAH K AL/K (200ml)
MYEREEL, B EAH. A 650ml [ SR AR, RSN 115ml (] 30 % S A BTE
(8.1 M%&) . LY EIRESY, H 400ml (ALK EIESANAT. Wity SRS
Y, &, SRJEAE 160 2 60mbar HIJ & TR Z5A HMUAH B 2145 2 300-350ml, #EAT
DCM % L SN BEIVEFAZ . SRIGAE 62°CIMPIRSY), A 35ml I FHEE, A 3mol/
AR W (47 4ml, 198 ) . REHER RN YA 2 SR A, S
CRZ. Ve m AR,

[0075]  FESLHEN] 3-6 T, TEFFLERT UIAFRER (2)-F (B) - &Y ER PR (i) .
LliE /(@2)- M (B)- A G2 Ll E S 10.8, KA /(Z) - Fl (B) - 24 EHEW
(1) 2 L XTI 43 AR AL o

[o076]  sLjifsl] 3 (R4 A& )

11
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[0077]  {£50°C, H4/K (60ml) FWASFF, ZAFESTE (G0mD) . FHEER (Z)-
(E)- WZEAL A4 (15g, 0.043mol) FIFE —WHTMRHY (27.2g, 0.133mol) . — HZV5E4T,
IIAEERR (26.2ml, 0.314mol) . BILIIAKFI DCM, REMANEEALINE pH =7, HHT
Ke#E, ] DCM AN AL EURT B I (18.9ml, 0.0586mol) , 8 I LI B #Hifs il
RIGHATING . SRIGTE SO CHETEE (31ml) MAFIEIEW P, 1E 65°CLREE 2 /M. ¥
HIZ 5, RIGEIERBEGEAN . ARIGEE S T T B =4 .

[0078] L 4-6 . SSEHE] 3 MIF, ANFZAb{ET 2 BRI RAR

[0079] X1

RYE Z+E & | Z-BAENE | Z- & A 1
ALy ik | ey HPLC |4 % 49 4
Zb, €%t |4E &
[0080] FE34) 4 1.96 99.5% 82.0%
L34 3 2.09 99.6% 81.0%
FEH#H5) 5 2.25 99.7% 77.0%
M) 6 2.38 99.9% 75.6%

[o081]  ZJI§ /Z+E @A Atz b= 108
[0082]  FESLJtEfH] 5 LA T-9H, ZKHEE/(Z)-F1 (B) - BIAL S W Eh 2 Ll 2 4 2.25,
LIE /(Z) - F1 (B) - BIEALE Y T2 LR

[0083] FEII
o /(Z)'%(E)'% Z-B A
Aoz HPLC 45
B, &t
[0084] £ 7 |9.10 99.7
£ 5 |10.80 99.9
4] 8 | 11.88 98.9
FHH9 | 12.65 94.5

[o085] ZEFfE /Z+E @ EAL WMz th= 2.25

[o086]  SZjififfl] 10~14 5k T4 AF T T3P KERBSFIMEEE (PR, Gi) MEER,

[oo87]  szjffsl] 10 (XFELB]) « f# A TOTU

[oo88] EHE L, (i) KI5AE, HZALE TOTU /E MR IEF (1 2481 TOTU+5 &K

TEA) F4E T T, G, mA&TFN T1%.

[oos9]  sjfifsl 11 (XFEEBI) : f# ] TOTU

[0090]  7£ 5°C{# TEA(0.71g, 7.0mmol), #RJ5{f TOTU(0.46g, 1.4mmol) HASJFH,

Jir ik A Al & DCM (10ml) #8562 A H) (Z2) - " AL 54 (0.50g, 1.4mmol) # PG
12
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= BOC ¥ HA X AD KRS L- 22201 (L- 22 -N-BOC- A Hi{t.-& 4 ; 0.35g,
L4mmol) o fHIZABIAE 5 CLREF 24 /N, SRFEIMAK Gml) . HWEPIFESEZ G, it
HPLC 7B BB e &l e 7= %00 50.1%, Haifhy 69.3%.

[0091] 5 jifi ] 12 (b be B ) . {# B BOP-CI( — (2— 4 4% —3— W w4 o FL ) Jife Wk &
(bis (2-ox0—3—oxazolidinyl) phosphinic chloride) )

[0092]  7F 5°C A NMM (0.42g, 4.2mmol), #AJ5{F BOP-C1(0.72g, 2.8mmol) Jit A 71 Jit
L, TR A RS DCM (5ml) « (Z) - 454 (0.50g, 1.4mmol) A1 PG = BOC [ HA
X AD KRR L- 258 (L- 2% % -N-BOC- AEIL54 ; 0.35g, 1.4mmol) . {#i%
I JRAE 5 CARER 24 /DI, SRJEIMAZK (Gml) . IS EZ G, Bt HPLC 2 Hra Al
Mo ARECSPIE SIS 5N 29.1%, HAEH 91.6%.

[0093]  sEjffsl 13 (xtEvfE]) « A3 H] PyCIOP (EUAT — i meoe - IE 8l /SRR £ (chlorotrip
yrrolidinophosphonium hexafluorophosphate) )

[0094]  {£ 5°C {#f NMM (0.42g, 4.2mmol), 2R /5 fff PyCIOP (1.2g, 2.8mmol) i A /i Jit
, TR RAEE LR OB (1omD) « (Z2) - @AZEAL A (0.50g, 1.4mmol) Fl PG = BOC
A AD BIXUR L- 22088 (L- 22 -N-BOC- WHi54 ; 0.70g, 2.8mmol)
1% RAE 5 CARFF 24 /NI, SRIGIMAK Gml) . YIRS )5, @ik HPLC 73 Hr
AVAH.  ARE Y E B E - 204 53.3%, HAEREA 83.9%.

[0095]  sEjfifs] 14 (XFERA] ) - ¢ H PyBROP (YRAY = nthmgfoe 1 RL il 7S il e £F )

[0096] 7 25°CA NMM (0.42g, 4.2mmol), #R)51# PyBROP (0.65g, 1.4mmol) WA F|S>
i, A RS Me—CN (Gml) « (Z) - & & &Y (0.50g, 1.4mmol) 1 PG = BOC [FJ H
A AD BRRY L- 2% (L- £22% -N-BOC- WHitb &4 ; 0.35g, 1.4mmol). i
A RAE 25°CAR3E 24 /N, SRIGIMAK (Bml) o BT B 2 5, ik HPLC 2 h
HUAH. R  E EE -3k 24.9%, HAIREN 75.4%,

[0097] K III

1% BE = #1(Z)-(Ib) | 8 iT HPLC
1B A 23 o ‘
HEEMEHE | MEHLE
1) 2 T3P TEA-2.7 4& |99.7% -
[0098] | 52540 11 | TOTU TEA-5 %% |[50.1% 69.3%
%412 | BOP-Cl NMM-3 3% [29.1% 91.6%
Z#4] 13 | PyCIOP NMM -3 & |53.3% 83.9%
%4414 |PyBROP |[NMM-13& |24.9% 75.4%

[0099] v & 3, T3P {&{HHK ™~ 4 77 0 7] LA 3k 434k T TOTU. BOP-Cl. PyCIOP £k
PyBROP [/ %,
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