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REWTRERESZSY AFZEEELRIE

AR ShsE
[0001] AR EHPS K Z5WAL 40k, BARYS e — 25 ¥ 7T (Combretastatin A-4, CA-4)
BB AW AT H 88 51 B g L i e F .

BEEEAR

[0002]  fiJed LA AT (Vascular Disrupting Agents, VDA) BB FEIEAIR CLIE A
I XL A DX P PN 2 0 LR 4, 33 o R e 70 R e o ot 3, 5 IR 4 i R AR R LR B, B
BRI R A KA EE RS . R, VDA SAEGefos 29 A be BRI 35, 18 B BT ZE IR
PRAFFFE ) VDA A7AE O I B A R vE . DR &7 REUT - B @EF /MR VDA & B AT iZ
KW AR

[0003]  JEEHiT T A2 A AERT Combretum Caffnom 4 Kz H 43 15 H e (1) /N4 VDA, HRe 45
AIE N RARMEEA B W EERRKKATRES 07 4, SERE EANERS, #mog 1
PS40 IR B BR R ST A, 3 M 12 0E M L P EL LI, M 51 RS B e 1 2 P Bz 40 B
T, FEUREI A MAE 1 o R B I T HoAA AR A E e, (0 HARAE HEAR A
FH R PR 7 3 — 2B R o BRI, A% CA—4 RO S5 A 3EAT i , DLRAZRAS HA 47 K VA e
2R AT AR YR B R TR SE S o FFE R I, 70 BE 57T 1008 B I N — MG P Bk
FEEBIMALE D) (1 CA-4-1 ~ CA-4-4) K4 ER1E FH 35 T B 3wy T, (EA S SR R A
(35 PR B T R 5 YT

[0004]

CA-4-1: R=H
CA-4-2: R=0H
CA-4-3: R=NH,
CA-4-4: R=F

BT
[0005]  ZEMERW AW EA RIFHI 5 R BRI AP AH 72 RSO0 i, HE ik N- B
FERT AW B A — 8 10 o S A el iE R . & R CN101591364 A1 CN101591369 AFF T
— R N- BRI T S R fr A2, Ak &4 XY018 Fll XY023 X bFGF (basic fibroblast
growth factor, Bl B AF 4E 40 Mo A= A DR JIBR N JBF 7 ik P 2 4 J 3 e 2L A R A 1 40

fEH o
[0006]
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b LSS

[0007]  AKRHAF T I T WA LILKEY . BRI EREA RIFFIKE
Voo ZGEERSLEN WO, AR B AL AR B i K P e 240 B 26 e LA A s I R AR A (R
AL AT N S SRR 40 A B AR E R o DR, AR BT T B A
Zh K LA P mT DL TR 9T &R0 5 U A Rl 5% (R 73 » 1% 872 9 /60, 15 45 Fols o7 R 1 2k
RAE, UK e M R R o

[0008] AR EIE T WIF -

[0009]
o N
S \,G
HaOL
1
HCo™ Y A
QCH,

[0010] it RAXEE H.pq 3R FEHE C ~ CHUGEAIE  C  ~ C Hedk  J0 L i L 2
F R L B2 LB TP 2

[0011] R ALEACEK H. 2 L L R L Rt s &t .

[0012] R BF—BLIEAEE H FEEE B .

[0013]  Hirp G - NH- (AR LA MAE—45H -

[0014]
OAc Aen ~OAC _OhAe Aco ~OAc
AcO o H go H AcD Q :\ﬁo ,
AC&WNJ}N AcO w“%\:«-N:\JJJ AcO/X/H?WOAG AcQ D ACAC
o S IAG 2 o ~od N \

v TAC HN \;fé
Gy-NH- Go-NH- Gia-NH- G4-NH.
¢ &
NH " gNH OH HO\ o
Gg-NH- Gg-NH- Gy-NH- Gg-NH-
[0015]
T{OH Hqgl ¢
- e ;
RO0 \OH -
HO S x~CH HC ~-OH A;%FO : OL/OC.Hg
Gg;'N.H" G1Q'NH' GH-NH-
[0016] Mt G - NH- SEALUEARNK LA ME— 454 -
[0017]
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OAe K
AcO-X-0 K &;@L” AcO %
Acggﬁ/N\ Aco- CAc

OAg Ohe & HN\Sg "
« &
Gy-NH- Go-NH- Gy-NH- G4-NH-
OH . 5
gH 3 Le { "o ¢
Ko x-O B g,a H Hofﬁ’& » -0
HoS—x3Noo oSN o THo- 1 -0R H-Qm/OH
OH & oH & HN\:); s HN s
- 3
GTNH' Gs-NH- Gﬁg-NH' Gm NH-

[0018]  AKANAEMIKIKEVHEEA S5HEYRIEERST R, KR RKEY UL HH7J< [1IE

RATAE, 45 G 7K R JR M &M 0.5 F 10,

[0019] AR SUAEDRZ

[0020] N-(2,3,4,6- VU -0 £ B Ft —1- B 5 — B —-D— Mt Wi A1 & B 2L ) -(B)-3-(3" - &

B4 - AR ) -2- (37,47, 57 - =HAMERE) HNEBE (1-1)

[0021]  N-(2,3,4,6- VU -0- £ Bt At —1- /i 5 - B -D- ML W 2 FLPE 2L ) -(B)-3-(3” - &

Bh-47 - PSR ) -2-(37, 47,57 - TRAMRE ) WEBE (1-2)

[0022]  N-(1,3,4,6- VU -0 2 Bt —2- I %0 — B —D— Mt Wi 4 & B 2L ) -(B)-3-(3" - &

Bh-47 - PSR ) -2-(37, 47,57 - SRR ) WEBE (1-3)

[0023]  N-(1,3,4,6- V4 -0- & B £ —2- L% - B -D- ML mg  FL A & ) -(B)-3-(3" - &

B 47 - AR ) -2- (37,47, 57 - =HAERE) NIEBLE (1-4)

[0024]  N-(2, 3,4, 6- 4 -0- £ Btk —1- B4 — B -D— ML A & M 2L ) — (B) -3- (47— 4k

A )-2-(37,47,57 - =AML ) WA (1-5)

[0025] N-(2, 3,4, 6- VU -0- Z8tH: —1- JiL% - B -D- MEM 2L L ) - (B) -3—- (47— F5

FH)-2-(37,47, 57 - ZHEILIEIL ) W (1-6)

[0026]  N-(1, 3,4, 6- V4 -0 Btk —2- Bi% — B —D— ML iRg 3 &) A 2t ) — (B) —3- (47— H 42k

A )-2-(37,47, 57 - ZHEILIEIE ) WENE (1-7)

[0027]  N-(1, 3,4, 6- V4 -0 B —2- % — B —D— MEiRg e FLAR AL ) — (B) -3- (47— H4 2t

AL )-2-(37,47, 57 - ZHEILIEIE ) WG (1-8)

[0028] N-(2,3,4,6- V4 -0- 2 @ H -1- W S -B-D-Wt mg H & M

HE)-B)-3-(3" -& 4" - FEHEIFE)-2-(37,47, 57 - ZHEIILM ) HHEBIZ (1-9)

[0029] N-(2,3,4,6- V4 -0- & @ H# -1- M %S -B-D-Ht mg ¥ #A M

H)-B)-3-(3" - & 4 - FEIEIE)-2-(37,47,57 - ZHEIIFE) HHEBZ (1-10)

[0030] N-(1,3,4,6- V4§ -0- 2 @ H —2- M S -B-D-HWt mg H & M

FH)-B)-3-(3" - & 4 - FEIEITE)-2-(37,47,57 - ZHEIIE) HHEBE (1-11)

[0031] N-(1,3,4,6- U -0- & @Bt 2 -2- M % -B-D-mwt mg - F

F)-(F)-3-(3" - & 4" - HEHERER)-2-(37,47,57- =REHERER) WEBE 1-12)

[0032] N-(2,3,4,6- VU -0- & W H -1- B H -B-D- Mk W A B

F)-(F)-3-(3" - 4" - FEHERR)-2-(37,47,57 - ZREHERR) WEBE (1-13)

[0033] N-(2,3,4,6- 4 -0- & W& & -1- B % -B-D-mk mg 2 F
6

b
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B)-(B)-3-(3" - —4" - WEIARI ) -2-(37, 47,57 - =HEATRA ) WEBEG (1-14)
4

[0034]

N-(1,3,4,6- J§ -0- Bt e -2- % | -B-D- Mt W W A M

) -(B)-3-(3" - —4" - WA ) -2-(37, 47,57 - =HEAEIAE ) WHBE (1-15)

[0035]

N-(1,3,4,6- 4 -0- & B % -2- % %A -B-D-Wt mW ¥ F M

) -(B)-3- (3" - 4" - FEAEIRIL ) -2- (37,47, 57 - =R ) MmBL (1-16)

[0036]

N-(2, 3, 4, 6- P —0- ZMtH: —1- 54 - B -D- LI &L ) - (E)-3-(37 , 4" - —

TR ) -2-(37, 47, 57 - SFGUERIE ) FHBRR (1-17)

[0037]

N-(2, 3, 4, 6= J4 —0- 2B —1- 4 - B -D- Mg -L I ) - (B)-3-(3" ,4" - =

FEATRIL ) -2-(37,47,57 - ZREILRR ) NGB (1-18)

[0038]

N-(1, 3, 4, 6= J4 —0- ZBHE —2- 4 - B -D- MM &ML ) - (B)-3-(3" ,4" - —

FEATRI ) -2-(37,47,57 - = REIRR ) WGBL (1-19)

[0039]

N-(1, 3, 4, 6= V4 —0- ZBHE —2- Jli 4 - B -D- Mg -L IR ) -(B)-3-(3" ,4" - —

FEATRI ) -2-(37,47,57 - =R R ) WGBUZ (1-20)

[0040]
-4’
[0041]
-4’
[0042]
-4’
[0043]
-4’
[0044]
-4’
[0045]
-4
[0046]
-4
[0047]
-4
[0048]

N-(2,3,4,6- 14 -0- £ Bt £ —1- I %0 - B -D— ik i i %) % &= ) - (B)-3-(3" - 1H

- FELIRAL ) -2-(37, 47,57 - = RSEAIREL) Ml (1-21)

N-(2, 3,4, 6- VU -0- Z Bk 3 —1- Jli %0 — B -D— Wit i~ 3L B 2L ) - (B)-3-(3” - 1iF

- FERAIRAL ) -2-(37, 47,57 - = RSAEAIREL) MBI (1-22)

N-(1,3,4,6- 14 -0- & Bt £ —2— JIi %0 - B -D— ik i 2 %) A &= ) - (B)-3-(3" - 1H

- FEEAIREL ) -2-(37, 47,57 - = HSAEAIREL) MBI (1-23)

N-(1, 3,4, 6- VU —0- Z Bt & —2- Jli %0 — B —D— Wit 1~ 3L 0 ) - (B)-3-(3” - 1iH

- FEEAIREL ) -2-(37, 47,57 - =HSAEAIREL) MBI (1-24)

N-(2,3,4,6- V4 -0 £ Bt —1- B % — B -D— Wb Wi 4 &5 0% 5= ) - (B)-3-(3" - &

- PSRRI ) -2-(37,47, 57 - =RISEEFIL ) B (1-25)

N-(2,3,4,6- P4 -0- £ Bk 2 —1- 5 %0 - B -D— Wk weg = FLE ) -(B)-3-(3" - &

- FEEILIRSEL ) -2-(37, 47,57 - = RSAILIREL) Al (1-26)

N-(1, 3,4, 6- VU -0- Z Bk 2% —2- JIi %0 — B -D— ik g %7 &) B 2k ) - (B)-3-(3” - &

- FEELIREL ) -2-(37, 47,57 - = REAIREL) Ml (1-27)

N-(1, 3,4, 6- VU —0- Z Bk 2 —2- Jli %0 — B -D— Mt g~ LB 2 ) - (B)-3-(3" - &

- FEELIREL ) -2-(37, 47,57 - = RSAAIREL) Ml (1-28)

N-(1- i % -B-D- Mt Mg % & B £ )-B)-3-(3" - &£ 4" - B & &£ %

H)-2-(37,47,57 - =REMALL) MBI (1-29)

[0049]

[0050]

N-(1- M % -B-D-mb mg > 7 FF 2 )-B)-3-(3" - & 4" - F A & K
H)-2-(37,47,57 - =AM ) NEBZ (1-30)

N-(2- Mt % -B-D- ML g M & ) -B)-3-(3" - -4 - B OH &R
H)-2-(37,47,57 - =AM ) NEBZ (1-31)

N-(2- fit % -B-D- b mg P 7 A 2 )-B)-3-(3" - & A -4 - B H &R

[0051]

B)-2-(37,47,57 - =REIARE) MBI (1-32)

[0052]

N-(1- %A - B -D— MEM R &L ) — (B) -3- (47 - F2a ok ) -2- (37,47, 57- =

AR IRSL ) BRE (1-33)
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[0058] N~ (1- [/ - B -D- WK FLAEE ) - (B)-3- (4 - MARIEAIE ) -2 (37,47, 57 =

AR IRSL ) RBE (1-34)

[0054]  N-(2- % — B -D- MM i & 5L ) - (B) -3—- (47 - AL o8 EE ) -2-(37,47,57- =

AR IRSL ) RMBRE (1-35)

[0055]  N—(2- Jli %A — B —D— Mg~ FLAH L ) - (B) -3- (47 - R AL ) -2-(37,47,57- =

AR ORIE ) TN Z (1-36)

[0056] N-(1- Jii % -B-D- Mt g % % B H)-B)-3-3"-& -4 - F A
H)-2-(37,47,57 - ZHHEMILE ) WIHBLE (1-37)

[0057] N-(1- Jii % -B-D- Mt mg F FL B H)-B)-3-3"-& 4 - F A
H)-2-(37,47,57 - ZHEMILE ) WIHBLE (1-38)

[0058] N-(2- Jii % -B-D- Mt W§ M & B H)-B)-3-G3" - 4 -F A
H)-2-(37,47,57 - ZHEHILE) WHEBLZ (1-39)

[0059] N-(2- Jii % -B-D- Mt m§ P F B H)-B)-3-G3" - 4 -F A
H)-2-(37,47,57 - =AML ) NEBZ (1-40)

[0060] N-(1- Jli % -B-D- Wt WE A & #F H)-E-3-G - 4 - F A
H)-2-(37,47,57 - =HEHRAE) NEBZ (1-41)

[0061] N-(1- Jii % -B-D- Mt m§ F F B H)-B)-3-G3" - 4" - F A
F)-2-(37,47,57 - =REHIRAE) NAEIZ (1-42)

[0062] N-(2- Jli % -B-D- Wt Wg A & M K )-E)-3-G -@m 4 - F A
F)-2-(37,47,57 - =REHRKL ) AmEIZ (1-43)

[0063] N-(2- Jli % -B-D- Wt Wg 2 F M H)-E)-3-G - 4 - F A
H)-2-(37,47,57 - =REHERAE ) AMEIZ (1-44)

[0064] N-(1- i % -B-D- Wt W # & B M )-E)-3-3",4 - = F &
H)-2-(37,47,57 - =REHIRIL ) WEME (1-45)

[0065] N-(1- i % -B-D- Wt W A B H)H)-E®)-3-3",4 - = HF %
H)-2-(37,47,57 - ZHEHIRAEL) NEBLZ (1-46)
[0066] N-(2- i % -B-D- Wt W W & B H)H)-E)-3-3",4 - F H
H)-2-(37,47,57 - ZHEHIRAE) NEBLZ (1-47)
[0067] N-(2- it % -B-D- Wt Mg ¢ A B HE)-E®)-3-03",4 - = F A

H)-2-(37,47,57 - =REIARIAL ) FMBK (1-48)

[0068] N-(1- /& % —-B-D- 1t g 7] & #F 3L )-(B)-3-(3" - 18 3 -4 - 4

H)-2-(37,47,57 - =REIARLL) MBI (1-49)

[0069] N-(1-Jif % —-B-D- 1t g 3 A ¥ 3 )-EB)-3-3" - 18 3 -4 - F %

H)-2-(37,47,57 - =RHEMAARL) MBI (1-50)

[0070] N-(2- JBi& % -B-D- 1t g 7] & ¥ 3L )-(E)-3-(3" - 18 3 -4 - F %

B)-2-(37,47,57 - =REHARE) MBI (1-51)

[0071]  N-(2- JBi& % -B-D- 1t g = A B 3 )-E)-3-3" - 18 3 -4 - F %

B)-2-(37,47,57 - =REAREL) WMBK (1-52)

[0072] N-(1- Jl % -B-D- Mt W % & B 2L )-B)-3-3" -& & -4 - F #H

8

5

5k

i
P

gt e BE B B fm
P HOH H W ®

ik
P

it

i

PiS

P

P

P

HH

HH

P

S

S
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F)-2-(37,47,57 - =REHIRAL ) AABEZ (1-53)

[0073]  N-(1- it % - B -D- Mk W = F M HE)-EB)-3-" - & & 4" - B &
H)-2-(37,47,57 - =ML ) WEM (1-54)

[0074]  N-(2- i % —B-D- Wt Wi A & B B )-(E)-3-(3" - & K -4" - & A R
H)-2-(37,47,57 - =REHIRIL ) WM (1-55)

[0075]  N-(2- i % —B-D- Mt W = FL M B )-(E)-3-(3" - & M 4" - B H K K
H)-2-(37,47,57 - ZHEMIRKEL) NABLZ (1-56)

[0076]  AKREEAXAAY (DD & IENT -

[0077]  Hoeg@rpaiE 1 fHI& AT -
[0078]

i
H

1a: R=0H
1b:R=H
1c: R=Cl
id:R=F

1e: R =OCH3
if: R= NGQ

[0079]  BARtLE (1) BHI& 75T
[0080] (1) %4 G-NH,=G,~NH,~ G ,~NH,. G,,~NH, B G ,,~NH,, R=H. 2. $ 5L, C,~ C ks
B\ C~ C o HIBEdE  F2 LB SE I, & R R R

[0081]
HLCO
e
+ G-NHy —
| wia He0O”

OGH, 4

g QCH:
1a~1f -1~1.24 :

[0082] S Wi¥) A HEIRE. S PINEL = 2.8 /EDCI/HOBt 345 A A DMF,

[0083]  Hirb 4 R=NH A, & FRERZRTNT -
[0084]

1-21~1-24 | |-25~1-28
[0085]  ifSJE 7N Fe/HC1 BY SnCly: &5 B A& /K ZBEEL & 7K B .

[0086]  (2) 4 G-NH,=G,~NH,~ G ,,~NH,I}, & B R T -
[0087]



CN 103421057 B 7/16 7T

[A~]-28 ‘ |-28~|-56
[0088] S4B A FREEAN. ZEEANERE R VA C MR BB B
[0089]  DATN AR A b &M 25 BRI S 45 3
[0090] A %% BH 8 43 Ak A WD AE i SR 2S T ORE I A Rz 40 e 384 B 00 ok i e 6 0 3R, 7 v
T
[0091]  FHRL  NJBFi ik P B2 40 i (HUVEC) 4 bk
[0092] VA VRECH -
[0093]  (1)PBS VAWK
[0094]  NaCl8. 00g, KC10. 20g, Na,HPO, * 12H,03. 49g, KH,P0,0. 20g, I = ZKIEMEG , T &
£ 1000m1, &= 6 K 5 4 CIRAF%H .
[0095]  (2)0. 25% R s AR VA
[0096]  FREURER AAMF 0. 258, NN PBS {5, #h 71 1iH:E 2 ¢ VAR, A S 100ml, 198
WG — 20C1RFE& .
[0097]  (3) MEMEE (MTT) VAR
[0098]  FKEX MTT50mg, M PBS fif H AR R A 10m], R F3 44k 2 58 VA 8 e 1 JERRTA
4°CHECARAT, PR WS A AR
[0099]  FREJ7 v « FH - FR AN (DMSOOHE BT AT 4 Ak & TR i R 10 M FXIRRIAL e FH T
FH 441 it 35 515 R T B P 78 A T
[0100]  #EAEIRFE -
[0101]  ffi FIBERE S (MTT) VEBEAT I E , R EH BT -
[0102] (1) HUAL-T-4E 20K HHIRES R IR Nk v B2 40 i CHUVEC)— R, I 0. 25% ik i
IR AR THAE 1 ~ 2min, {318 WA TN T D0 M5 [0 46 &40 o A% (] 400 B [7) B 75 i e, 7. R
AR SFEHE, NP8 10% 3728 4= L35 19 DMEM B 32 2 1B W AL, 22220 T SRR 41 i, 1] 1%
NIV
[0103]  (2) EX4Hf Bk T 96 LR b, 100 u 1/ 4L, FFFL2) 5000 D4 , & 1E1E 02
BEFRAR IR 24 /NI,
[0104]  (3) WG 4Np X R 2 (5 10% i 2 75 i DMEMD L N2 20 (& 10% it 4 1375 f) DMEM A1
B R FE 23 A 10-5mol /L 10-6 nmol /L. 10-7 wmol /L MR INZ54), 100 n 1/ 4L, ¥ 3%
24 /NE) .
[0105]1  (4) &FFLANA 5mg/ml [ MTT W 20 u 1, 37°CHEE 4h.
[0106]  (5) WE3= FiE W, NN DMSO, 150 1 1/ L, “EARPR FHE$E 5 4%t
[0107]  (6) FHEIE Sk I AE P A A 570nm bl & B LRI OGAE
[0108] & 1. AKIAFRA A WINHINIF KA S 40 (HUVEC) 45K 1Cs, (mol /L)

10
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[0109]

ICso{mol/L) KCsotmol/L}

A HUVEC Ldliieie] HUVEC
L1 2.06%107 18 5.92x107

1-2 3.54x10" 121 3.23%107

-3 1.82x107 123 2.57%10°
-5 6.87x10" 1-25 3.58%107

I-6 2.42x107 29 2.86x107
-9 3.98«107 130 2.57x107
I-10 1.82x10° 131 1.76%107
I-11 8367107 1-34 3358007
117 4125107 CA-4 4647107

[0110] 3R | AL G T 5T RL Ak 2 45 44 [R] SEHE 1]

[0111]  ZG3EIALE LW, AR 2 &7, W1 1-1.1-3.1-6,1-9.1-25,1-29.1-30.
1-31 F1 1-34 X} A 57 &Rk P 52 40 CHUVEC) A3 5EA 1B s/ A, 9F BT cA—4.
[0112] AR IR T —Fyay7 5 M8 A U S I m A A &1, & a0ITA
MEMER T SR T2 3k . Frid 2ol &9 mT LLJe 3 3 A7) o 28 . 22
TR B B R P AR B e 11 IR ¥ i 7 S R 2 B g il 7 T 2

[0113]  —f8ctth, AR BH ) CA-4 BT TRy 7 i, AR FENEHE Y Img ~ 5000mg/ K. 1
AR TR P AS )R8 7 SR, i P 5 Skt v

BTSN
[0114]  SEJEH] 1
[0115]  N-(2,3,4,6- VU —0— £ B Ft —1- B % — B -D— Mt W 4 4 B 2L ) - (B)-3-(3" - &
B4 - PAEEEZERE ) -2-(37,47, 57 - ZREEEE) HEBIZ (1-1) 6%
[0116]  (B)-3-(3" - J£dk 47 - M4 AL ) ORdk -2-(37,47,57 - = - &) BE-TW
1R (la)
[0117]  7E 500ml =HUE AN 3,4, 5~ =FHEEIKR LR (50g, 0. 22mol) \3- F& 4k -4- H
AFERFEE (34g, 0. 22mol) <62. 5ml = Z %A 150ml ZBREF, it #:FHIEL E 140°C, ] M. 4h,
fo bk, IR SRR 200ml, =0 R . A R A E AT, 1k xON, 13E, [ 4A A
100m] £, B 5 25 i, 49 28 (R4 47, Bg, 7 22N 61%, m. p. 184 ~ 186°C ( SCHA{H :184 ~
186°C [Bioorg. Med. Chem. , 2005, 13 (11) : 3853-3864])
[0118]  'HNMR (300MHz, DMS0), § (ppm) :12.42 (1H, s, COOH), 8. 95 (1H, s, OH), 7. 57 (1H,
s,=CH), 6. 81 (1H, d, J=8. 7THz, 5’ —ArH), 6. 61 (1H, dd, J=2. 1Hz, J=8. 4Hz, 6’ —ArH), 6. 54 (1H
,d, J=2. 1Hz, 2’ -ArH), 6. 44 (2H, s, 2”& 6 ”-ArH), 3. 73 (3H, s, OCH,), 3. 72 (3H, s, OCH,) , 3. 69 (
6H, s, 2X OCH,) . N-(2, 3, 4, 6— VY —0— Z.ft 3 —1- Ji % - B -D- Rk A & i 0L ) - (B) -3- (37 - &
B4 - AR ) -2- (37,47, 57 - =HAERE) EBE (1-1)

11



CN 103421057 B w Bg B 9/16 7

[0119] % G,~NH, (0. 4g, 1. 15mmol) ¥& T DMF (6ml), & J5 4> it im A 1a(0. 41g, 1. 15mmol)
, EDCI (0. 22¢g, 1. 15mmo1), HOBt (0. 16g, 1. 15mmol) , = & it £ 24h. 15 1k s M, ] 2.8 2. g
(3X20m1) $EEL, HHZK KK (2X50ml) AT EEK (2X50ml) ¥, To/KIREREE T8, it
U8 B HEBR VAT 28 IR AR A 0. 9g, RERCAE Z A (Al / LR 6 =2/1) , 13500
fE 44 0. 3g, UL 38. 2%, m. p. 92-95°C ;

[0120]  'H-NMR (300MHz, CDC1,) & (ppm) :7. 72 (1H, s, -CH=), 6. 70 ~ 6. 62 (3H, m, 5’ —ArH, 6’
~ArH&2’ -ArH), 6. 41 (2H, s, 27&6”-ArH) , 6. 29 (1H, d, J=9Hz, NH), 5. 42 (1H, brs, —ArOH) , 5. 37 ~
5.27 (2H, m, H-1, H-2), 5. 05 (1H, t, J=9. 6Hz, H-3), 4. 83 (1H, t, J=9. 6Hz, H-4), 4. 33 (1H, dd, J
=4. 2Hz, J=12. 3Hz, H-6a), 4, 13 ~ 4. 05 (2H, m, H-6b&H-5) , 3. 96 (3H, s, 4’ ~ArOCH,), 3. 85(3H, s
, 4”-ArOCH,) , 3. 84 (6H, s, 3”&5”—-Ar0CH,) , 2. 08, 2. 02, 1. 98, 1. 97 (each3H, each s, 4 X 0Ac) :
[0121]  TIR(cm ) :3404 (OH), 2944 (CH), 1751 (ester, C=0) , 1670 (amide, C=0), 1581, 1511, 1
234 (0CH,), 1127 (0Ac), 1038 (OCH,)

[0122]  MS(ESI (+) 70eV, m/z) :690. 2[M+H]";MS (ESI (-) 70V, m/z) : 724. 4 M+C1]

[0123]  HR-MS(1:TOF MS ES(+)5.96e4) :Calc. Mass:712. 2217, C4HyNO,Na. Found
Mass:712. 2223.

[0124]  SEJEH] 2

[0125] N-(2,3,4,6- V4 -0- £ Bt —1- /i 5 - B -D- ML W 2 FLpE 2L ) -(B)-3-(3" - &
B4 - BEIIER ) 2-(37,47,57 - =HAEFER) REBE (1-2) MHl%

[0126] ¥ G,~NH, (0. 4g, 1. 15mmol) , 1a (0. 41g, 1. 15mmo1) £ [F] T-1 4 1 15 f 25 {4 [ &
0. 32g, i Z 40. 8%, m. p. 118-120°C ;

[0127]  'H-NMR (300MHz, CDC1,) & (ppm) :7. 73 (1H, s, —CH=), 6.66 ~ 6.61(3H,m, 5" -
ArH, 6" —ArH&2’ -ArH), 6. 42 (2H, s, 2” &6” —ArH), 6. 29 (1H, d, J=9. 6Hz, NH) , 5. 43 (1H, brs, —
ArOH), 5. 42 (1H, s, H-4), 5. 34 (1H, t, J=9. 3Hz, H-1), 5. 12 ~ 5. 11 (1H, m, H-2),5.01 ~
4. 98 (1H, m, H-3), 4. 13 ~ 4. 09 (3H, m, -5, H-6a and H-6b), 3. 97 (31, s, 4’ —Ar0CH3), 3. 85 (9
H, s, 4” -ArOCH; 3” &5” —ArOCH,) , 2. 14, 2. 04, 1. 99, 1. 98 (each3H, each s, 4X0Ac) ;

[0128]  IR(cm ') :3407 (OH), 2941 (CH), 1750 (ester, C=0) , 1677 (amide, C=0) , 1581, 1509, 1
229 (OCH,), 1126 (0Ac), 1082 (OCH,) , 1051

[0129]  MS(ESI (+) 70eV, m/z) :690. 2[M+H]"; MS (ESI (=) 70V, m/z) : 688. 0 [M-H] :

[0130] HR-MS(1:TOF MS ES(+)5.85e3) :Calc. Mass:712. 2217, C33H39NO15Na. Found
Mass:712. 2221.

[0131]  SEjafsl 3

[0132]  N-(1,3,4,6- VU —0- £ Bt Jt —2- Jli 50 — B -D— Mt Wi 1 & B 2L ) -(B)-3-(3" - &
B4 - BRI )2-(37,47,57 - =HAEFER) REBE (1-3) MHl&

[0133] 4 G,—NH,. HC1 (1. 15g, 3mmo1) ¥&-T DMF (12ml) , = 2% (0. 42ml, 3mmol) . 4&J5
AU 1a (1. 08g, 3mmol) , EDCI (0. 58g, 3mmol) , HOBt (0. 41g, 3mmol) , Gk 24h, Wi
WOIN & R 5E (80ml) , 7K (2X 100ml) , FFIEE EhyK¥E (3X 100m1) , Fo/KBREREE 115, il
U8 PR ZEBRVE ], A3 5 RO o 2, RERRAHEENT CRMEE / 2R 86 =1/1) , 13 1 i
14 0. 39g, U2 18. 9%, m. p. 78-80°C ;

[0134] 'H-NMR (300MHz, CDC1,) & (ppm):7.70(1H, s, -CH=),6.68 ~

12
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6. 65 (1H, m, 5’ -ArH), 6. 60 ~ 6. 58 (2H,m, 6’ -ArH&2’ -ArH), 6. 33 (2H, s, 2”&6”-ArH) , 5. 66 (1
H, d, J=8. THz, NH), 5. 51 (1H, d, J=9. 6Hz, H-1), 5. 17 ~5. 02 (2H, m, H-3, H-4) , 4. 44 ~ 4. 35 (1H,
m, H-2), 4. 26 (1H, dd, J=4. 6Hz, J=12. 5Hz, H-6a), 4. 16 (1H, brs, ~ArOH), 4. 13 ~ 4. 09 (1H, m,
H-6b), 3. 96 (31, s, 4’ —ArOCH,) , 3. 85 (3H, s, 4”-Ar0CH,) , 3. 83 (6H, s, 3”&5”-Ar0CH,), 3. 77 ~
3. 74 (1H, m, H-5), 2. 10, 2. 09, 2. 01, 2. 00 (each3H, each s, 4XO0Ac) ;

[0135]  IR(cm ) :3400 (OH), 2941 (CH), 1753 (ester, C=0) , 1665 (amide, C=0) , 1581, 1512, 1
234 (0CH,), 1127 (0Ac), 1038 (OCH,)

[0136]  MS(ESI (=) 70V, m/z) :688. 0 [M-H] :

[0137]  HR-MS(1:TOF MS ES(-)6.50e3) :Calc. Mass:688. 2241, Cy;HsNO,.. Found
Mass:688. 2245.

[0138]  sLjiafsl 4

[0139]  N-(2, 3,4, 6- V4 -0 £ Btk —1- Bi% — B —D— MEiRg A &) 2L ) — (B) —3- (47— 42k
KA ) -2-(37,47, 57 - AN ) WD (1-5) Mkl

[0140]  (B)-3-(4" - 4L ) JREE -2-(37,47,57 - =H&H ) 7 - HAR (1b)
[0141]  £E 500ml =FUEH A 3,4, 5- —HEHER LI (10g, 44. 2mmol) 4— LK H
B (5. 4ml, 44. 2mmol) . 10ml = Z.J& A1 100ml Z B EF, it $EFHIE 2 140°C, KB 20h, 12 10
e WM ER R 60m1, IR NI A B A AT 45 1k ORI P A4, B 29 100m] 2,
Mo E 2 O, A TAEDIR Y 4. 4g, PR EN 28. 9%, m. p. 209 ~ 211°C ( SCERMA :212°C [Bioorg.
Med. Chem. , 2005, 13 (11) : 3853 ~ 3864. 1)

[0142]  N-(2, 3,4, 6- 4 -0- £tk —1- B4 — B -D— MEPRg A &) A 2L ) — (B) -3- (47— 42k
A )-2-(37,47,57 - ZHEIEIRIE ) NN (1-5)

[0143]  G,~NH, (0. 9g, 2. 6mmol) , 1b (0. 9g, 2. 6mmo1) £&[A T-1 ¥E/E1S s i f 4k 0. 8g, Y%
45. 4%, m. p. 83-85C ;

[0144]  "H-NMR (300MHz, CDC1,) & (ppm):7. 78 (1H, s, ~CH=), 7. 00 (2H, d, J=8. 8Hz, 2’ —ArH
,6”—ArH), 6. 71 (2H, d, J=8. 8Hz, 3’ —ArH, 5’ —ArH), 6. 41 (2H, s, 2”&6 "-ArH) , 6. 29 (1H, d, J=9Hz,
NH), 5. 38 ~5. 27 (2H, m, H-1, H-2), 5. 05 (1H, t, J=9. THz, H-3), 4. 84 (1H, t, J=9. 5Hz, H-4), 4.
34 (1H, dd, J=4. 1Hz, J=12. 5Hz, H-6a), 4. 10 ~ 4. 06 (1H, m, H-6b) , 3. 96 (3H, s, 4”~ArOCH,), 3. 8
7 (1H, m, H-5), 3. 84 (6H, s, 37&5”-Ar0CH,) , 3. 77 (3H, s, 4’ —ArOCH,) , 2. 08, 2. 02 (each3H, each
s, 2X0Ac), 1. 98, (6, s, 2X0Ac) ;

[0145] TR (cm ') :2941(CH), 1751 (ester, C=0), 1676 (amide, C=0), 1603, 1513, 1384,
1236 (0CH,) , 1127 (OAc) , 1037 (OCH,)

[0146]  MS(ESI (+) 70eV, m/z) :674. 3[M+H]";

[0147]  HR-MS(1:TOF MS ES(+)7.22e3) :Calc. Mass:696. 2268, CyH,NO, ,Na. Found
Mass:696. 2272.

[0148]  SEJE] 5

[0149]  N-(2, 3,4, 6- 4 -0 £ Btk —1- Bi% — B —D— mEiRg = AR ) — (B) -3- (47— 4k
IRHE)-2-(37,47, 57 - RSSO ) B (1-6) M|+

[0150]  G,~NH, (0. 9g, 2. 6mmol) , 1b (0. 9g, 2. 6mmol) 2 [F] I-1 ¥EfE1F vk 2 A 1k 0. 6g, Ui
34. 1%, m. p. 76-78°C ;
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[0151]  '"H-NMR (300MHz, CDC1,) & (ppm) :7. 78 (1H, s, —CH=), 7. 00 (2H, d, J=8. 8Hz, 2’ —ArH, 6
"—ArH), 6. 71 (2H, d, J=8. 9Hz, 3’ -ArH, 5’ -ArH) , 6. 43 (2H, s, 2”%6 "-ArH) , 6. 29 (1H, d, J=9. 3Hz, N
H), 5. 43 (11, d, J=3. 4Hz, H-4), 5. 35 (1H, t, J=9. 3Hz, H-1), 5. 14 (1H, dd, J=3. 5Hz, J=10. 3Hz,

H-3), 4. 98 (1M, t, J=9. 5Hz, H-2), 4. 13 ~ 4. 07 (3H, m, H-5, H-6a&H-6b), 3. 98 (3H, s, 4 "~Ar0CH,
), 3.85(6H, s, 37&5”-Ar0CH,), 3. 77 (3H, s, 4’ —ArOCH,) , 2. 14, 2. 04, 1. 99, 1. 96 (each3H, each
s, 4X0Ac) ;

[0152] IR (cm ') :2936 (CH), 1750 (ester, C=0), 1679 (amide, C=0), 1603, 1513, 1371,
1231 (0CH,), 1177, 1127 (0Ac), 1052 (OCH,) , 910

[0153]  MS(ESI (+) 70eV, m/z) :674. 2[M+H]";

[0154]  HR-MS(1:TOF MS ES(+)7.64e3) :Calc. Mass:696. 2268, CyH,oNO, ,Na. Found
Mass:696. 2273.

[0155]  SEfEf] 6

[0156] N-(2,3,4,6- V4 -0- & W 2 -1- W & -B-D- Mt W H & B
H)-B)-3-(3" -8 4" - FREIERE)-2-(37,47,57 - ZHEILII) WHEBEE (1-9)
Ryl %

[0157] (B)-3-(3" - & -4’ - &) ¥ -2-(37,47,57 - ZHEHEL) K& - HHR
(1c)

[0158]  7F 250ml =3 HNA 3, 4, 5- = HREMIK LB (13. 3g, 58. 8mmol) 3 & —4- F
AFLIEFEE (5g, 29. 3mmol) L 13. 3ml = Z AN 26. 6ml ZERET, HEFEAIRZE 140°C, M 18h,
ol nd, Wk SRR 40ml, = N IS . A s AR Y 45 b OB, 138 [ 44 £
100m1 2, F% 8 45 i, 13 55 (IR 7. 0g, 77205 63. 1%, m. p. 208 ~ 210°C.

[0159]  '"HNMR (500MHz, DMSO-dg), & (ppm) :7.64 (1H, s, =CH), 7. 11 ~ 7. 09 (2H, m, 6’ &2’ -Ar
H), 7. 04 (1H, d, J=9. 3Hz, 5’ -ArH), 6. 47 (21, s, 2”& 6”-ArH), 3. 82 (3H, s, 4’ -ArOCH,), 3. 71 (
3H, s, 4” ~ArOCH,) , 3. 69 (6H, s, 3” & ” —ArOCHj) .

[0160] N-(2,3,4,6- V4 -0- & W & -1- W %S -B-D- Wt mg # #&
FE)-B)-3-(3" -& 4" - FHEIEFEE)-2-(37,47, 57 - =HEIIRK ) HHEBIZ (1-9)

[0161]  G,—NH, (0. 9g, 2. 6mmo1) , ¢ (0. 98g, 2. 6mmo1)) Z:[F] -1 FEAE4F VR B4 [E 44 0. Tg, UK
Z 38. 2%, m. p. 69-72°C ;

[0162]  "H-NMR (500MHz, CDC1,) 8 (ppm) :7. 69 (1H, s, -CH=), 7. 05 (1H, d, J=2. 15Hz, 2’ —-ArH)
,6.91(1H, dd, J=2. 15Hz, J=8. THz, 6’ —ArH) , 6. 72 (1H, d, J=8. THz, 5’ —ArH) , 6. 40 (2H, s, 27&6"-
ArH), 6. 32 (1H, d, J=9. 2Hz, NH), 5. 36 ~ 5. 28 (2H, m, H-1, H-2), 5. 04 (1H, t, J=9. 6Hz, H-3) , 4.

83 (1H, t, J=9. 6Hz, H-4), 4. 32 (1H, dd, J=4. 3Hz, J=12. 5Hz, H-6a) , 4, 14 ~ 4. 09 (2H, m, H-6b&H
—5), 3.96 (3H, s, 4’ —ArOCH,) , 3. 85 (3H, s, 4”-ArOCH,) , 3. 84 (6H, s, 3”&5”~ArOCH,) , 2. 07, 2. 04,
2.02, 1. 98 (each3H, each s, 4X0Ac) ;

[0163]  IR(cm ') :2943 (CH), 1752 (ester, C=0), 1678 (amide, C=0), 1596, 1505, 1372, 1236 (
OCH,), 1127 (0Ac), 1064 (ArC1), 1038 (OCH,) ;

[0164]  MS(ESI (+) 70eV, m/z) : 708. 2[M+H]";MS (ESI (-) 70V, m/z) : 742. 6 [M+C1] ;

[0165] HR-MS(1:TOF MS ES(+)7.99e3) :Calc. Mass:730. 1879, C4HygNO, NaCl. Found
Mass:730. 1884.
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[0166]  SZjfafs 7

[0167] N-(2,3,4,6- 4 -0- & W % -1- B % -B-D-mk mg = F
H)-(B)-3-(3" - & 4" - FEMIER ) -2-(37,47,5” - ZHEIARE ) WiANA% (1-10)
)il 2%

[0168] % G,—NH, (0. 9g, 2. 6mmo1) , Lc (0. 98g, 2. 6mmol) [ I-1 #/E43 [ Al 44 0. 6g, Uk
2 32. 8%, m. p. 93-95C ;

[0169]  'H-NMR (500MHz, CDC1,) & (ppm) :7. 70 (1H, s, -CH=), 7. 03 (1H, d, J=2. 15Hz, 2’ —ArH)
,6.93(1H, dd, J=2. 15Hz, J=8. 75Hz, 6’ -ArH), 6. 73 (1H, d, J=8. THz, 5’ -ArH), 6. 42 (2H, s, 27&6”
-ArH), 6. 33 (1H, d, J=9. 25Hz, NH), 5. 43 (1H, d, J=3. 5Hz, H-4), 5. 35 (1H, t, J=9. 3Hz, H-1), 5. 1
4 (1H, dd, J=3. 5Hz, J=10. 3Hz, H-3), 4. 98 (1H, t, J=9. 55Hz, H-2) , 4, 14 ~ 4. 09 (3H, m, H-5, H-6
a&H-6b), 3. 97 (3H, s, 4’ —Ar0CH,) , 3. 86 (9H, s, 4”-Ar0CH,, 3”&5"~Ar0CH,) , 2. 14, 2. 04, 2. 00, 1.
96 (each3H, each s, 4X0Ac) ;

[0170]  IR(cm'):2941(CH), 1748 (ester, C=0), 1682 (amide, C=0), 1596, 1505, 1371, 1234 (
OCH,), 1127 (0Ac), 1082 (ArC1), 1063 (OCH,)

[0171]  MS(ESI (+)70eV, m/z) : 708. 2 [M+H] ";MS (ESI (=) 70V, m/z) : 742. 6 [M+C1] ;

[0172] HR-MS(1:TOF MS ES(+)3. 10e4) :Calc.Mass:730. 1879, CyH,eNO, NaCl. Found
Mass:730. 1883.

[0173]  SEZjifafsl 8

[0174] N-(1,3,4,6- 4 -0- & Bt & -2- MW %A -B-D-HWt mg 7 %
H)-(B)-3-(3" - & 4" - FAEIIER ) -2-(37,47, 57 - ZHEIAREL ) WiANAE (1-11)
)il 2%

[0175]  G,~NH,. HC1 (1. 15g, 3mmol) , 1c (1. 2g, 3mmol) £ [F] 1-3 #AETS AT 1K 0. 6g, iR
26. 7%, m. p. 119-121°C ;

[0176]  'H-NMR (500MHz, CDC1,) & (ppm) :7.67 (1H, s, —CH=), 7. 005 (1H, d, J=2. 2Hz, 2’ —ArH
), 6.89 (1H, dd, J=2. 2Hz, J=8. THz, 6’ -ArH), 6. 72 (1H, d, J=8. 7THz, 5’ —-ArH), 6. 33 (2H, s, 27&6 "~
ArH), 5.67 (1H, d, J=8. 6Hz, NH), 5. 57 (1H, d, J=9. 6Hz, H-1), 5. 14 (1H, t, J=9. 4Hz, H-3), 5. 0
6 (1H, dd, J=9. 3Hz, J=10. 35Hz, H-4), 4. 38 (1H, t, J=9. 4Hz, H-2), 4. 26 (1H, dd, J=4. THz, J=1
2. 45Hz, H-6a), 4, 13 ~ 4. 10 (1H, m, H-6b), 3. 96 (3H, s, 4’ —Ar0CH,), 3. 85 (3H, s, 4” —~ArOCH,)
, 3. 84(6H, s, 3”&5”-Ar0CH,) , 3. 78 ~ 3. 75 (1H, m, H-5), 2. 11, 2. 09, 2. 01, 2. 00 (each3H, each
s, 4 X 0Ac) ;

[0177]  IR(em ') :2939 (CH), 1751 (ester, C=0), 1673 (amide, C=0), 1597, 1504, 1368, 1233 (
OCH,), 1128 (0Ac), 1077 (ArC1), 1041 (OCH,)

[0178]  MS(ESI(-)70V,m/z) :742. 6 [M+C1] ;

[0179] HR-MS(1:TOF MS ES(+)1.61e4):Calc.Mass:730. 1879, CyH,eNO, NaCl. Found
Mass:730. 1884.

[0180]  SZjifafsl 9

[0181]  N-(2, 3,4, 6- P4 -0- Z Btk —1- % - B -D- Mt & M 4L ) - (B)-3-(37 ,4” - =
FRARREL ) -2- (37,47, 57 - =R ) mBLIZ (TI-17) 1]+

[0182]  (B)-3-(37,4" - —H&HL) ZRIE - 2-(37,47,567- =H&EME ) R - IR (le)
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[0183]  7F 250ml =FURH NN 3, 4, 5- =HHER LI (5g, 22. Immol) .3, 4- LR
HE (3. 7g, 22. Immol) <5ml = Z.F& A1 50m] ZBRET, S HEFHIRZE 140°C, M 20h, f5 15 n#k,
TN ER R 30ml, IR NIt . A e A AT, (2 1R OB, 398, [ 44 FH 29 80ml B &
g5 i, 1S E AR IR A 3g, FREON 36. 3%, m. p. 205-208°C.,

[0184]  'HNMR (300MHz, DMSO—d,), 8 (ppm) :12. 45 (1H, brs, COOH), 7. 67 (1H, s, =CH) , 6. 88 (2
H,s,2°&6" -ArH), 6. 54 (1H, s, 5" -ArH), 6. 49 (2H, s, 2”& 6”-ArH), 3. 73 (3H, s, 4" -ArOCH,) , 3
.71 (6H, s, 3”& ” —~ArOCH,), 3. 68 (3H, s, 4” ~ArOCH,) , 3. 36 (3H, s, 3° —ArOCH,).

[0185]  N-(2, 3,4, 6- V4 -0 £ Bk —1- % — B -D- MEig A & M2t ) - (B)-3-(3” , 4" - =
FARE R ) —2- (37,47, 57 - =HFA I IFER ) AmEIZ (1-17)

[0186]  G,—NH, (0. 9g, 2. 6mmol) , le (0. 97g, 2. 6mmo1) £ [F] 1-1 ¥AE/S % & (44 0. 5g, Ui
% 27. 4%, m. p. 82-84°C ;

[0187]  'H-NMR (300MHz, CDC1,) & (ppm) :7. 77 (1H, s, -CH=), 6. 85 (1H, dd, J=1. 8Hz, J=8. 4
Hz, 6’ —ArH), 6. 74 (1H, d, J=8. 4Hz, 5’ -ArH) , 6. 46 (3H, s, 2”, 2”6 "-ArH) , 6. 32 (1H, d, J=9. 2Hz,
NH), 5. 39 ~ 5. 31 (2H, m, J=9. 5Hz, H-1, H-2), 5. 05 (1H, t, J=9. THz, H-3), 4. 84 (1H, t, J=9. 5Hz,
H-4), 4. 34 (1H, dd, J=4. 1Hz, J=12. 6Hz, H-6a), 4. 11 ~ 4. 06 (1H, m, H-6b) , 3. 92 (3H, s, 4’ -Ar0
CHy), 3. 89 ~ 3. 88 (1H, m, H-5), 3. 85 (6H, s, 3”& "~ArOCH,), 3. 81 (3H, s, 4”-ArOCH,) , 3. 49 (3H,
s, 3’ —ArOCH,), 2. 08, 2. 02 (each3H, each s, 2X0Ac), 1. 98 (6H, s, 2X 0Ac) ;

[0188] IR (cm'):2941(CH), 1753 (ester, C=0), 1676 (amide, C=0), 1581, 1514, 1383,
1232 (0CH,), 1127 (0OAc), 1038 (OCH3)

[0189]  MS(ESI (+) 70eV, m/z) : 704. 3[M+H]";

[0190] HR-MS(1:TOF MS ES(+)7.89¢e3):Calc.Mass:726. 2374, Cy,H,NO,.Na. Found
Mass:726. 2378.

[0191]  sEjEf] 10

[0192]  N-(2, 3,4, 6- VU -0- Z8tHE —1- Jli% — B -D- LM~ 3L ) - (B)-3-(37 , 4" - =
FRAEEIRAL ) -2-(37,47, 57 - =HEAIRS ) WimBii% (1-18) Bl &

[0193]  G,~NH, (0. 9g, 2. 6mmol) , le (0. 97g, 2. 6mmo1) £ [F] 1-1 ¥AEFS % & (44 0. 6g, YK
% 32, 9%, m. p. 72-74°C ;

[0194]  '"H-NMR (500MHz, CDC1,) & (ppm) :7. 75 (1H, s, —CH=), 6. 83 (1H, dd, J=1. 85Hz, J=8. 45
Hz, 6’ —ArH), 6. 73 (1H, d, J=8. 45Hz, 5’ -ArH), 6. 46 (2H, s, 2”&6 "-ArH) , 6. 45 (1H, d, J=2Hz, 2" A
rH), 6. 31 (1H, d, J=9. 3Hz, NH), 5. 42 (1H, d, J=3. 4Hz, H-4), 5. 34 (1H, t, J=9. 3Hz, H-1), 5. 13 (1H
,dd, J=3. 5Hz, J=10. 3Hz, H-3), 4. 97 (1H, t, J=9. 8Hz, H-2), 4. 11 ~ 4. 08 (3H, m, H-6a, H-6b and
H-5), 3. 91 (3H, s, 4’ —ArOCH,) , 3. 83 (6H, s, 3”&5”—-Ar0CH,) , 3. 82 (3H, s, 4”-Ar0CH,), 3. 47 (3H
, s, 3 —ArOCH,), 2. 12, 2. 02, 1. 98, 1. 95 (each3l], each s, 4X0Ac) ;

[0195] IR (cm ') :2938(CH), 1750 (ester, C=0), 1677 (amide, C=0), 1580, 1514, 1371,
1235 (0CH,) , 1127 (0Ac) , 1052 (OCH;)

[0196]  MS(ESI (+) 70eV, m/z) : 704. 2[M+H]";

[0197] HR-MS(1:TOF MS ES(+)4.64e4) :Calc. Mass:726. 2374, C4,H,NO,.Na. Found
Mass:726. 2380.

[0198]  sEjEfl 11
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[0199]  N-(2,3,4,6- V4 —0— & B £ —1- It %0 — B -D— ik i i %) A &= ) —(B)-3-(3” - fH
B 47 - REJEIEIL ) -2- (37,47, 57 - =HAEFERE ) B (1-21) M6 %

[0200]  (E)-3-(3" - fifdk —4" — HI%E AL ) R0k -2-(37,47,57 - = - s E) FE -7
g (11)

[0201]  £E 100ml =HUEH AN 3, 4, 5- ZHAHEK LR (2. 4g, 10. 6mmol) , 3— gtk —4- H
AAERHIE (1.92¢g, 10. 6mmol) (2. 4ml = ZJi%Al 24m] ZFREF, Hidt iR 2 140°C, Je S 12h,
A WK Eh AR 14, 4ml, RIR Nk . A AT b, 5k sON, 1 gE, [ 4K
%) 150ml 7.1 T 45 5, 158t BRI AL 1. 86, 77 %6y 45. 0%, m. p. 225-227°C ( SCHAE -
223°C [Bioorg. Med. Chem. , 2005, 13 (11) : 3853 ~ 3864. ])

[0202]  N-(2,3,4,6- V4 -0— & B &= —1- i %0 — B -D— ik i ) 45 A &= ) - (B)-3-(3" - H
BE-47 - AR ) -2- (37,47, 57 - =HAMERE) WEBE (1-21)

[0203]  G,~NH, (0. 9g, 2. 6mmo1) , 1 (1. 0g, 2. 6mmol) £ [F] 1-1 #E/E/SRE & 4k 0. 75g, Uk
Z 40. 6%, m. p. 80-82°C ;

[0204]  '"H-NMR (300MHz, CDC1,) 8 (ppm) :7. 73 (1H, s, -CH=), 7. 53 (1H, d, J=2. 1Hz, 2’ —-ArH),
7.20 (1H, dd, J=2. 1Hz, J=8. 85Hz, 6’ -ArH), 6. 90 (1H, d, J=8. 82Hz, 5’ —ArH), 6. 40 (21, s, 27&6 -
ArH), 5. 35 (1H, d, J=9. 3Hz, NH), 5. 29 (1H, d, J=9. 5Hz, H-1), 5. 08 ~ 5. 02 (1H, m, H-3) , 4. 83 (11
, t, J=9. 5Hz, H-2) , 4. 35 ~ 4. 30 (1H, m, H-4) , 4. 09 (1H, dd, J=4. 6Hz, J=12. 6Hz, H-6a), 3. 98 ~
3. 96 (11, m, H-6b) , 3. 98 (3H, s, 4” —~ArOCH,) , 3. 93 (3H, s, 4”-Ar0CH,) , 3. 88 (1H, s, H-5), 3. 85 (
6H, s, 3” &5 ” —ArOCH,) , 2. 08, 2. 02 (each3H, each s, 2X0Ac) 1. 98, (6H, s, 2X0Ac) ;

[0205]  IR(cm ') :2943(CH), 1752 (ester, C=0), 1678 (amide, C=0), 1615, 1533 (NO,), 1236 (
0CH,), 1127 (0Ac), 1039 (OCH,)

[0206] MS(ESI(+)70eV,m/z) :719. 3[M+H] " ;MS(ESI (-) 70V, m/z) : 717. 2[M-H] ;

[0207] HR-MS(1:TOF MS ES(+)2.98e4):Calc.Mass:741. 2119, C;,H;4N,0,(Na. Found
Mass:741. 2124.

[0208]  sLitifhl 12

[0209]  N-(2,3,4,6- V4 -0— & B & —1- I %0 - B -D— ik i~ LA &2 ) - (B)-3-(3” - H
B4 - REGEZEIL ) 2-(37,47,57 - =HAEIERR) B (1-22) HH| %

[0210]  G,~NH, (0. 9g, 2. 6mmo1) , 1 (1. Og, 2. 6mmol) Z[F] I-1 #EAEAFHG B (ulfl 14 0. 8¢, Ui Z
43. 3%, m. p. 100-102°C

[0211]  "H-NMR (300MHz, CDC1,) 8 (ppm) :7. 75 (1H, s, -CH=), 7. 51 (1H, d, J=2. 1Hz, 2’ —-ArH),
7. 23 (1H, dd, J=2. 1Hz, J=8. 9Hz, 6’ -ArH), 6. 91 (1, d, J=8. 9Hz, 5’ -Arl), 6. 42 (2H, s, 27&6"-Ar
H), 6. 39 (1H, d, J=9. 4Hz, NH), 5. 44 (11, d, J=3. 3Hz, H-4), 5. 34 (11, t, J=9. 2, H-1), 5. 14 (1H, d
d, J=3. 4Hz, J=10. 3Hz, H-3), 4. 98 (11, t, J=9. 8Hz, H-2), 4. 13 ~ 4. 09 (3H, m, H-5, H-6a&H-6b)
,3.97(3H, s, 4’ —ArOCH,) , 3. 93 (3H, s, 4”-Ar0CHL) , 3. 86 (6H, s, 3”& "-Ar0CH,) , 2. 17, 2. 04, 2. 0
0, 1. 93 (each3H, each s, 4X0Ac) ;

[0212]  IR(em') :2941(CH), 1750 (ester, C=0), 1680 (amide, C=0), 1615, 1533 (NO,), 1371,
1231 (0CH,), 1127 (0OAc) , 1085 (OCH,)

[0213]  MS(ESI (+)70eV, m/z) : 719. 3[M+H]";MS (ESI (=) 70V, m/z) : 717. 4[M-H] ;

[0214]  HR-MS(1:TOF MS ES(+)1.98e4) :Calc.Mass:741. 2119, C43H,eN,0,,Na. Found
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Mass:741. 2123.

[0215]  sZjEf) 13

[0216]  N-(2,3,4,6- VY -0— & B &= —1- JIi %0 — B -D— Wb g 2 %9 M 25 ) - (B)-3-(3" - &
B4 - RESEIEIL ) -2- (37,47, 57 - =HAEFERE ) B (1-25) 1%

[0217] % 1-21(0. 6g, 0. 83mmo1) ¥ T 20ml Z F%#, NH,C1 (0. 32g, 5. 98mmo1) ¥& T 6ml 7K,
A IEFE, ISR Fe By (0. 24g, 4. 3mmol) , F+il A3 3. 5h, 45 1k [ i, FH ik v 4= 6 %k Fe
W, [EI ] 2B s BV, BE U8V, 43 3 N 2.8 2,15 30m1, 7K 20m1, 43 A HLE , FFRI
7K (2X20m1) ¥, M1 NaHCO, (1 X 30m1) ¥, ¥ NaCl (2 X 30m1) ¥, o /K iR BR 85 -5 4h,
P8, BT, 19 KR S AN AL 0. 6g, FERRAEJZ T ( ZS&H St / HEE =200/1) , 453 55 €[] 44
0. 45g, UKZ 78. 3%, m. p. 90-92°C ;

[0218]  'H-NMR (500MHz, DMSO-d,) & (ppm) :7.61 (1H, d, J=9. 3Hz, NH), 7. 29 (1H, s, -
CH=), 6. 83 ~6. 74 (1H, m, 6’ -ArH) , 6. 63 (1H, d, J=8. 5Hz, 5’ -ArH) , 6. 46 (1H, s, 2" -ArH), 6. 41
(2H, s, 2”&67-ArH) , 5. 47 (1H, t, J=9. 3Hz, H-1), 5. 36 (1H, t, J=9. 45Hz, H-2), 5. 00 (1H, t, J=9. 4-
Hz, H-3), 4. 87 (1H, t, J=9. 65Hz, H-4), 4. 63 (2H, s, NH,), 4. 17 ~ 4. 15(1H, m, H-6a), 4. 09 ~
4. 04 (2H, m, H-6b&H-5) , 3. 74 (3H, s, 4’ ~ArOCH,) , 3. 71 (3H, s, 4”-ArOCH,) , 3. 70 (6H, s, 37&5 "~
ArOCH,), 1. 99, 1. 98, 1. 95, 1. 93 (each3H, each s, 4X0Ac) ;

[0219]  IR(cm ') :3407 (NH,), 2941 (CH), 1753 (ester, C=0), 1677 (amide, C=0), 1582, 1514,
1236 (0CH,) , 1126 (0Ac) , 1037 (OCH;)

[0220]  MS(ESI (+) 70eV, m/z) :689. 3[M+H]";

[0221]  HR-MS(1:TOF MS ES(+)2.3led):Calc.Mass:689. 2558, Ca3H,,N,0,,. Found
Mass:689. 2563.

[0222]  sEjfs] 14

[0223]  N-(1- it %0 —B-D- Wt Wi A & B B )-(E)-3-(3" - & B 4" - & B %
H)-2-(37,47,57 - = HEHIRIL ) WiAEBEZ (1-29) [1l#%

[0224]  T-1(0. 4g, 0. 58mmo1) ¥&T 5ml FEE4H / FFEZ VA, = AHE 4h, 1210 B2, 15 pH
B2 6, KA e T, KLt A A JE A (& b / R =10/ 1), 195008 14l 0. 20g, 7= 28
9 66. 1%, m. p. 125 ~ 127°C ;

[0225]  'H-NMR (500MHz, DMSO—d,) 8 (ppm) :8. 87 (1H, s, —ArOH), 7. 62 (1H, d, J=9. OHz, NH) , 7
.30 (1H, s, -CH=), 6. 79 (1H, d, J=8. 5Hz, 5’ -ArH), 6. 55 (1H, dd, J=2. OHz, J=8. 4Hz, 6’ -ArH), 6.
52 (1H, d, J=2. 1Hz, 2’ -ArH), 6. 47 (2H, s, 2”6 ”"-ArH) , 4. 96 ~ 4. 81 (3H, m, OH-2, 3&4) , 4. 45 ~
4. 43 (1H, m, OH-6) , 3. 80 ~ 3. 75 (2H, m, H-land H-2), 3. 73 (3H, s, 4’ -ArOCH,), 3. 72 (3H, s, 4”
~ArOCH,), 3. 68 (6H, s, 3”&5"-ArOCH,) , 3. 44 ~ 3. 40 (1H, m, H-3) , 3. 21 ~ 3. 12(3H, m, H-5, H-6a
and H-6b), 3. 07 ~ 3. 03 (1H, m, H-4) ;

[0226]  '"H-NMR (300MHz, DMSO-d,+D,0) & (ppm) :7. 31 (1H, s, -CH=), 6. 81 (1H, d, J=8. 6Hz, 5’
~ArH), 6. 58 (1H, dd, J=1. 9Hz, J=8. 6Hz, 6’ —-ArH), 6. 51 (1H, d, J=1. 9Hz, 2’ -ArH), 6. 47 (2H, s, 2”
&6” —ArH), 4. 83 (1H, d, J=8. THz, NH), 3. 80 ~ 3. 78 (2H, m, H-1land H-2), 3.75(3H, s, 4> —Ar0
CH,), 3. 74 (3H, s, 4”-ArOCH,) , 3. 69 (6H, s, 3”&5”-ArOCH,), 3. 46 ~ 3. 41 (1H, m, H-3), 3. 24 ~
3. 19 (3H, m, H-5, H-6aand H-6b), 3. 10 ~ 3. 08 (1H, m, H-4) ;

[0227]  IR(cm ') :3411(OH), 2937 (CH), 1654 (amide, C=0), 1583, 1510, 1240 (0CH,), 1125, 1
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079 (OCH,) , 1026

[0228]  MS(ESI (+) 70eV, m/z) :522. 1 [M+H] " ;MS (ESI (=) 70V, m/z) :556. 3[M+C1] ;

[0229] HR-MS(1:TOF MS ES(+)5.126e4) :Calc. Mass:544. 1795, Cy.H;NO, Na. Found
Mass:544. 1799.

[0230]  SEjitafsl 15

[0231]  N-(1- i % -B-D- 1t mg - 7L M £ )-B)-3-(3" - & & 4" - & % X
H)-2-(37,47,57 - ZREMIREL ) WIABEIZ (1-30) [l

[0232] Y 1-2(0. 4g, 0. 58mmol) , Z:[] 1-29 ¥EAE1S i (alE 14 0. 22¢, Y& 72. 7%, m. p. 12
6-128°C ; "H-NMR (500MHz, DMSO-d,) & (ppm) :8. 87 (1H, s, ~ArOH), 7. 42 (1H, d, J=9. 1Hz, NH), 7
. 33(1H, s, ~CH=), 6. 79 (1H, d, J=8. 5Hz, 5" ~ArH), 6. 55 (1H, dd, J=2. OHz, J=8. 5Hz, 6’ -ArH), 6.
51 (1H, d, J=2. OHz, 2’ -ArH), 6. 49 (2H, s, 2”&6”~ArH) , 4. 83 ~ 4. 78 (2H, m, OH-2, 3), 4. 72 ~
4.69 (1H, m, 0H-4), 4. 55 ~ 4.53 (1H, m, OH-6), 4. 27 (1H, d, J=5Hz, H-1), 3. 79 (1H, s, H-4
),3.73(3H, s, 4> -ArOCH,), 3. 72 (3H, s, 4” ~ArOCH,) , 3. 69 (6H, s, 3” & ” ~ArOCH,) , 3. 67 ~
3.66 (2H, m, H-2, H-3), 3. 43 ~ 3. 40 (2H, m, H-6a and H-6b), 3. 36 ~ 3. 35 (1H, m, H-5) :
[0233]  'H-NMR (300MHz, DMSO~dg+D,0) & (ppm) :7. 34 (1H, s, ~CH=), 6. 81 (1H, d, J=8. 6Hz,
5" -ArH), 6. 59 (1H, dd, J=2. OHz, J=8. 6Hz, 6" —ArH), 6. 51 (1H, d, J=2. OHz, 2’ -ArH) , 6. 49 (2H,
s, 27 &6” —ArH), 4. 81 (1H, d, J=8. 4Hz, NH), 3. 80 (1H, s, H-4), 3. 78 (1H, m, H-1), 3. 74 (3H, s,
47 -ArOCH,), 3. 73 (3H, s, 4” ~ArOCH,), 3. 69 (6H, s, 3”&5” -ArOCH,) , 3. 67 (1H, s, H-2), 3. 48 ~
3.46 (1H, m, H-3), 3. 45 ~ 3. 42 (2H, m, H-6a and H-6b), 3. 40 ~ 3. 39 (1H, m, H-5) :

[0234]  IR(cm ') :3416 (0H), 1651 (amide, C=0), 1583, 1512, 1411, 1240 (OCH,), 1125, 1084 (
OCH,) , 1024MS (EST (+) 70eV, m/z) :522. 1 [M+H] ";MS (ESI (=) 70V, m/z) :556. 3[M+C1] ;

[0235] HR-MS(1:TOF MS ES(+)2.46e4) :Calc.Mass:544. 1795, C,.H;,NO,,Na. Found
Mass:544. 1800.

[0236]  SLjiafsl] 16

[0237]  N-(2- i % - B-D- Wk W A & M H)-E)-3-(3" - & & 4" - B &
H)-2-(37,47,57 - ZREMRE ) WABZ (1-31) 1l

[0238]  HX 1-3(0.4g, 0.58mmol) , £ [A] 1-29 ¥ 1E 15 35 [ {4 [# 14 0. 16g, Ui & 52. 9%,
m p. 122-124C.

[0239]  sZjEfsl 17

[0240]  N-(1- JBi% — B -D— MM FFLREEL ) - (B) -3- (47 - ot ) 2-(37,47,57- =
FRAEREL ) TIABLR (1-34) B+

[0241]  HY 1-6(0. 39g, 0. 58mmo1) , £ [A] 1-29 45 /£ 43 18k % 2 [ 44 0. 18g, i & 61. 5%,
m. p. 109-112°C.

[0242]  sEjafsl 18

[0243]  F 5

[0244]  HUsgjads) | prfR4L&4 0. 5g, Ve 2g, BIKS 1g iRA , HIEE 30% LEEAEIRIE
R, R A

g

PiS

19



