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K ##1A : VEGER 5 ; B IRFLIE s i1 A= s T PO

HESES R4 X EfAR R A

M58 M Bz A K 7 32 4K (vascular endothelial
growth factor receptor, VEGFR ) J& — ' 32 {4 i 4
BRI , 2 5 AR I AE AR A INLAET PN 240 B 4
TEME Kt R R AT B o A vh R EEAE
TERERSVESS B a T b, 4 i A8 o je A= R
TE Z il B O O — 2R YT I RN, NN
B AR R 38 3 5 2 B R T SR 3k R 1 A
ShA WO M N R A TR TR ES A B S R iR R
PRI ik A2 B Wi R AR S N, BE TG MAPK/PI3K
SF TS i, AR R PR A LA IR R, A
iR AR L B SRR B R R AR
>, DL VEGFR R #I s5 ) t i ed 25 W) it e Ui 1
BE WA, ZFA R S5 2B 1) VEGFR 1) il 511
B BT ARYE 45 S R4 AT, VEG-
FR #1351 3200 Ry B sa BEHTAR /NI SRR
B 1570 DA B AR =t n) =260

BIKFLJE (tivozanib, AV-951 ,KRN-951) f 4]
i H AR P FIRLEE ( Kyowa Kirin) 25/ ®l X B, J5
2325 Aevo Oncology /Al Fll H A2 28 5K ( As-
tellas) | 25 A /BG4, J&—FPFi &Y VEGFR /)]s
SFIEIR S A TR B K AR E G
U0 00 g , E 7E T R A X AN AT 70 Ik e 9 P &4
JLgEE A R T3R5 ), H R R fE 4R R 5 Hofth 2

I Fs HHA:2025 - 04 - 03

Wik R R 9T 45 B WG R W . BRIk AL e Xt
VEGFR-1/2/3 =7 %1 J& #0400 BE IR 0 30 i) 15
P, 21 B ) e B2 (IC,, ) 23 5 24 0.21.,0. 16,
0.24 nmol -L~", BIKHLJE il o 35 4 M 5 §ig ATP
SEA LA FEWTIEE LA 2 I8 B, DT A 800
il B A A5 A AT TR A ) T e R
BARM AR

ASCAEF X IRFLIE 5 VEGFR-2 (13 fh 45
FREAT43HT , I3 F 3 T 4540 0 25 90 B3 ( struc-
tural-based drug design, SBDD) % W& X H 47 4%
FEM , I B T — RIS AT
DI — 5 4 a1 A6 G o 0T I 23 200 e 1) e 48 G T
P, IR A AR B BB — AR T L AR 2
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1 BREAMIIETS A

BIKFLIE 5 VEGER-2 & [ 4> 1 W45
(B 1) R B KL 3 o M bR A 4 13
BEIX 5 Cys919 FRILIE G S BV L R 3
VE R B2 Fr B, i A\ ATP 454 114 B 7K IX 33 5
IREER AT 43 5] 5 Glu885 HUFRIE A Aspl046 I
ST USR5 A ity HFY 32 S W s R N 728 4 7 7K
4%, i — SR e BIR G4,
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Figure 1 The structure of tivozanib and its docking mode with VEGFR-2(PDB ID: 4ASE)
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Figure 2 The structure of compound Al and its docking mode with VEGFR-2(PDB ID: 4ASE)
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Reagents and conditions: a) 4-amino-3-chlorophenol, EtONa, DMF, 115 C,5 h; b) 5-methylisoxazol-3-amine , phenyl
carbonochloridate, TEA ,DMF,80 C,4 h; ¢) NH,NH, - H,0,EtOH,80 C,10 h; d) 2-chloroacetyl chloride, TEA, MeCN,

60 C,5 h; e) amine,K,CO, ,DMF,r. t.,5 h.

Figure 3 The synthetic route of target compounds Al — A13
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Continued Figure 3

2 AR

s PR 13% % B Bruker ARX — 600 %A% 5
PR P AU 2 (H L Bruker 23 w]) ; i 2R H
Waters Quattro Micro API Yy i B¢ FH A & ( 3&
[ Waters 23 7)) 5 213 2R ] Agilent 1260 7255 20
AR TEACN A (36 Agilent A ) o
2.1 4-(4-25H3-SEXFH) - 7-REEEM-6-2
B4 AR (M2) f4 &

R T W 4-=H-3-F KW (10.0 g,
69.7 mmol) fil A 25 mL N, N-— H %t HI i fi
(DMF) 1 IR ZE 0 ~ 5 C, 43t in A 2 BE 4
(6.6 ¢,97.0 mmol) , FFE =R, i+ 1.5 h, &8
T 25 mL &4 4-5-7-F G 5L 0 mk-6- 42 2 iR
(M1,13.5 g,53. 6 mmol ) () DMF ¥ , &, 7t
WA 115 T, N5 hy RN SEEE K N R H)
FER L FHIA 100 mL K-FEE (R 1: 1) IR A
VW 1R 2 b A UE IR TR S A ) SRt [ i
(M2)12.6 g, 't E K 75.6% ., LC-MS m/z:
359.0[M+H]*,381.0[ M +Na] *

2.2 4-{3-84-[3-(5-FEREMI-E) FKE]
FEE]7-HREEM-6-REFE(M3) WHl&
FWF, % 3-4 55 M (10.0 g,

101.9 mmol ) 1 28.3 mL = & % (20.6 g,
203. 6 mmol) fillA 100 mL DMF 7, [&E%E 0 ~5 C,
% 12. 8 mL SAH AT (16,0 g,102. 2 mmol ) , i
e xR, B2 b InA A M2 (24. 4 g,
68.0 mmol) , Fi % 80 C, W 4 h, JRW5EEE,
W SO A H 2 = R 5L 100 mL /K- F B (fK
FRLE 12 D) IRGEW 180 30 min, 1208 JEDFT
P A5 2 B € [ 44 (M3)23. 1 g, W N 70.5%
LC-MS m/z: 482.9 [ M + H]",504.9 [ M +
Na]*,480.9[M-H] .,

2.3 1-{2-F4-{[6-( Bt E)-7-H S EMEM4-
BEISE|FXE]3-(S-FERREMI-E) IR (M)
Al &

ZEIF ¥ E & M3 (10.0 g,20.7 mmol)
JA 100 mL ZEEH, JIA 20 mL /KA Bk (i
$80% ), FHAE 80 T, 10 h, 585, ¥
ROV R R = R, U8, DRI ROK VRN, TS
PR3] ¥ 40 [ 1 (M4) 8.5 g, %l 85.0% , LC-
MS m/z: 483.0[M +H]*,504.9[M +Na] *
2.4 1-{2-§54-{{6-[2-(2-S Z EE &) BH-1-3%
E]7-REEEM4-BE| 5| XE|3-(5-BE
SEM-3-E) IR (MS) Bl &

0 CF,¥rhalf& M4 (5.0 g,10. 4 mmol) FI
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2.2 mL =ZM(1.6 g,15.8 mmol) AL A 50 mL
TR 1.0 mL SH LB (1.4 g,12.6 mmol ) ,
THRZ 60 T, KI5 ho ST K 52 i s e
Weds  BRABEIA 50 mL pkoK H, B7 B e s A
1F U UEDE KGR F SR PR 1L 08 DR
TR S A B O A R (MS5) 2.9 g, RN
50.3% , LC-MS m/z: 559.0[ M + H]*,581.0
[M+Nal]*,557.1[M-H] .

2.5 Bt EWHH &iEE

# )& M5 (1.0 g, 1.8 mmol) , B 2 44
(0.4 g,2.9 mmol ) F1XJ i 1) fig 5 % (2. 4 mmol)
JINA 10 mL DMF #1305 h, [ 5E5E K
RV 50 mL K 28 C FR#EHL (50 mL x
3), B IFANAE, A S AR R (10 mL x
2)  JOIKBREREN T M, o U8 1 0 VAR ik e v 4 15 3
b, Mg 2 @k aife, S8 Hirtk &9
Al ~A13,

1-12-54-1 16-12-[ 2-(UR BE-1-4E ) £ T 2k |
JPR-1-BRIE | -7-FE A0 3 A k4L | AU | R 3-
(5-FJESIEME-3-25) IR (A1) . A ,0.53 g,
WAl 49.4% . LC-MS m/z: 608.8[M +H] ",
"H-NMR (600 MHz,DMSO-d,) 8:10.21(s,1H),
8.83(s,1H),8.71(d,J=5.2 Hz,1H),8.56 (s,
1H),8.27 (d,J=9.0 Hz, IH), 7.60 (d, J=
2.8 Hz,1H),7.56 (s,1H),7.33 (dd, J=9.0,
2.8 Hz,1H) ,6.60(d,J=5.2 Hz,1H),6.51 (s,
1H),4.02(s,3H),3.32(s,2H),2.38(s,3H),
1.65 ~1.56 (m,4H), 1.41 ~ 1.38 (m, 2H),
1.29 ~1.26(m,2H) ,0. 89 ~0. 84(m,2H) ,

1-12-54-1 16-12-[ 2-(WR BR-1-4E ) £ T 2k |
JPR-1-FR I | -7-FE A3 1 k4L | AR | R 3| 3-
(5-HIRE S Eme 3 -0 ) IR (A2) . 3 (]84 0. 48 g,
WK 32.5% . LC-MS m/z: 609.5[M +H] ",
"H-NMR (600 MHz,DMSO-d,) 8:10.29(s,1H),
8.92(s,1H),8.76 ~8.69(m,1H),8.55(s,1H),
8.28 ~8.23(m,1H),7.61 ~7.57(m,1H),7.56
(s,1H),7.34 ~7.30(m,1H),6.61 ~6.58 (m,
1H) ,6.52(s,1H) ,4.02(s,3H),3.20 ~3. 17 (m,
2H),3.14 ~3.06(m,4H) ,2.75(s,4H) ,2.38(s,
3H) .

1-{2-544-{ {6-[ 2-(2-NhRpf I 2, P 3 ) JF-1-Fk
BE]-7-HVAR BE W bR 4B | SRR | AR | 34 (5T
SEEE-3-J) IR (A3) - B, 0. 48 g, IR
45.5% , LC-MS m/z: 610.2[M + H]*,632.3

[M+Na]*, 608.0[M-H] ., "H-.NMR(600 MHz,
DMSO-d,) 8:10.20(s,1H),10. 18(s,1H) ,10. 02
(s,1H),8.82(s,1H),8.71(d,J=5.2 Hz,1H)
8.56(s,1H),8.27(d,J=9.1 Hz,1H),7.60(d,
J=2.8 Hz,1H),7.55(s,1H),7.33(dd,J=9.0,
2.8 Hz,1H) ,6.59(d,J=5.2 Hz,1H) ,6.52 (s,
1H) ,4.02(s,3H),3.65 ~3.60(m,4H) ,3.09(s,
2H) ,2.55 ~2.51(m,4H) ,2.38(s,3H) ,

1-{2-F4-{{6-{2-[ 2-(4-H FLIR¥:-1-5) &
TS ] Bfk-1-00 i | -7 - P A 05 s b4 | AR | R
ot 3-(5-HIRFREMR-3-3E ) Ik (A4) . B €0 [ 14,
0.53 g, e N 48.3% , LC-MS m/z: 623.2
[M+H]"*,645.2[M +Na]*, "H-NMR (600 MHz,
DMSO-d, ) 6:10.20(s,1H),10.19(s,1H),9.96
(s,1H),8.82(s,1H),8.70(d,J=5.2 Hz,1H),
8.56(s,1H),8.27(d,J=9.1 Hz,1H),7.60(d,
J=2.8 Hz,1H),7.55(s,1H),7.33(dd,J=9.0,
2.8 Hz,1H) ,6.59(d,J=5.2 Hz,1H) ,6.52 (s,
1H) ,4.02(s,3H),3.07(s,2H) ,2.62 ~2.51(m,
4H),2.39(s,3H),2.38(s,4H) ,2.18(s,3H) ,

1-12-504-1 16-12-12-[4-(2-F2 Z 5L) R -1 -
BE) LT L | F-1-05 Ak | -7-F 4R s k4 - | 4
Fe | ORI 3-(5-H L REmE 3 L) IR (AS) . B o
B, 0.36 g, LK 31.4%, LC-MS m/z:
653.2[M +H]",675.2[M + Na]*, "H-NMR
(600 MHz,DMSO-d,) 6:10.20(s,1H) ,10.19(s,
1H),9.96 (s, 1H),8.81 (s, 1H),8.70 (d, J =
5.3 Hz,1H),8.55(s,1H),8.27(d,J=9.1 Hz,
1H),7.60(d,J=2.8 Hz,1H) ,7.55(s,1H) ,7.33
(dd,J=9.1,2.8 Hz,1H),6.59(d,J=5.2 Hz,
1H),6.52(s,1H),4.40(s,1H),4.02(s,3H),
3.52 ~3.48(m,2H) ,3.33(s,4H),3.07(s,2H) ,
2.62~2.52(m,4H),2.45 ~2.38(m,4H) ,2.37
(s,3H),

1-{2-F4-{{6-12-[ 2-(4-Z Tk L VR WR-1-3%)
CTEEE T h-1-05 0 | -7 -H AR s b4 - B | 400 | R
B} 3-(5-HI R IEMR-3- ) IR (A6) ;B (7 [ 44
0.35 g, Wt HE N 30.5% ., LC-MS m/z: 673.2
[M+Na]*, "H-NMR (600 MHz, DMSO-d, ) &:
10.19(s,1H),10. 18(s,1H) ,10.06(s,1H) ,8. 81
(s,1H),8.71(d,J=5.2 Hz,1H) ,8.56(s,1H),
8.28(d,J=9.1 Hz,1H),7.60(d,J=2.8 Hz,
1H),7.55(s,1H),7.33(dd,J=9.1,2.8 Hz,
1H),6.59(d,J=5.2 Hz,1H) ,6.52(s,1H) ,4.02
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(s,3H),3.50 ~3.45(m,4H) ,3. 13(s,2H) ,2. 55
(t,J=5.1 Hz,2H),2.48 (t,J=5.2 Hz,2H),
2.38(s,3H),1.99(s,3H) ,

1-{2-504-116-12-[2-(4-Z FLWR H-1-3L) 2
P ] 1P 3 | -7-HH AR SR s b4 | AU | R
Ft 3-(5-H S IEME3-30 ) IR (A7) . ¥ [E A,
0.55 g, W K 49.3% ., LC-MS m/z: 637.2
[M+H]", 659.3[M+Na]*, "H-NMR (600 MHz,
DMSO-d,) 6:10.20(s,1H),10.19(s,1H),9.96
(s,1H),8.81(s,1H),8.70(d,J=5.2 Hz,1H) ,
8.55(s,1H),8.27(d,J=9.1 Hz,1H),7.60(d,
J=2.8 Hz,1H),7.55(s,1H),7.33(dd,J=9.0,
2.8 Hz,1H),6.59(d,J=5.2 Hz,1H),6.52 (s,
1H) ,4.02(s,3H),3.08(s,2H),2.70 ~2. 50 (m,
8H),2.38 (s,3H),2.36 (s,2H),1.00 (t, J=
7.2 Hz,3H) ,

1-{2-54-1 {6-[ 2-(2-fi AR s mbk Jk 2 T % )
JE-1-3 3 T-7- SR e k45 | AL | R | 3
(5-FH 5 S 3 5L ) IR (A8) - #6844 ,0. 52 g,
R H 47.8% , LC-MS m/z: 626.1[M +H] ",
648.2[ M + Na]*, '"H-NMR (600 MHz, DMSO-
d,) 6:10.19(s,1H),10.17(s,1H) ,9.98(s,1H) ,
8.80(s,1H),8.70(d,J=5.2 Hz,1H),8.56 (s,
1H),8.28 (d,J=9.1 Hz, IH), 7.60 (d, J=
2.8 Hz,1H),7.55 (s, 1H),7.33 (dd, J=9.1,
2.8 Hz,1H) ,6.59(d,J=5.2 Hz,1H),6.52 (s,
1H) ,4.02(s,3H),3.12(s,2H),2.80 ~2.77(m,
4H) ,2.68 ~2.65(m,4H) ,2.38(s,3H) .

1-{2-84-{ 16-{2-{ N-[2-( “H RRE &) &
FET-N-F L H &M | PE-1-F5 3 | -7-H S Jk g o4 -
F | I RFE ] 3-(5-FI L R IEmR 3 JE) IR (A9) .
WO ER,0.52 g, IE K 47.5% , LC-MS m/z;
625.0[M + H]*., '"H-NMR (600 MHz, DMSO-
d,) 6:10.23(s,1H),10.22(s,1H) ,8.83(s,1H),
8.74 ~8.70(m,1H),8.55(s,1H),8.30 ~8.26
(m,1H),7.67 ~7.62(m,1H) ,7.61 ~7.58 (m,
1H),7.56(s,1H),7.38 ~7.32(m,1H) ,6.62 ~
6.59(m,1H),6.51 (s, 1H),4.02(s,3H),3.20
(s,2H) ,2.64(s,3H),2.47 ~2.44(m,4H) ,2.43
(s,3H),2.38(s,3H),2.35(s,3H) .

1-{2-54-{ {6-12-[2-(4-H F-1 4-—H I
BRJGE-1-3E ) Bk FE ] JF-1-95 3 | -7- 40 B s o4 -
Fop E R R E ) 3-(S5-H A oRE w3 ) ik
(A10) ; ¥ {0 [& {&,0. 35 g, W ¥ M 31.3% , LC-

MS m/z: 637.9[M +H]*, "H-NMR (600 MHz,
DMSO-d,) 8:10.22(s,1H),9.99 (s,1H),8. 84
(s,1H),8.71(d,J=5.2 Hz,1H) ,8.56(s,1H),
8.27(d,J=9.0 Hz,1H),7.60 (d,J=2.8 Hz,
1H),7.55(s,1H),7.33(dd,J=9.0,2.8 Hz,
1H) ,6.59(d,J =5.3 Hz,1H) ,6.52(s,1H) ,4.02
(s,3H),3.26 (s,2H),2.84 ~2.81 (m,2H),
2.80 ~2.78(m,2H) ,2.73(s,4H) ,2.38(s,3H)
2.37(s,3H),1.82 ~1.77(m,2H) ,

1-{2-584-1 {6-{2-[ 2-(3-A IR E-1-JE) &
P | JHF-1 - 2 | -7 - AR s b4 - | AR | O
Fot 3-(5-H L SFIEME-3 -3 ) iR (A1) . 3% (6 [ 44,
0.28 g, Wt K 25.6% ., LC-MS m/z: 622.7
[M+H]", 644.7[M +Na]*,620.7[M -H] .
"H-NMR (600 MHz,DMSO-d,) 6:10.21(s,1H),
10.18(s,1H),10. 11 (s,1H) ,8.82(s,1H),8.71
(d,J=5.2 Hz,1H),8.55(s,1H),8.27(d, J =
9.0 Hz,1H),7.78 (s,1H),7.60(d,J=2.8 Hz,
1H),7.55(s,1H),7.33(dd,J=9.1,2.8 Hz,
1H),6.59(d,J=5.2 Hz,1H) ,6.52(s,1H) ,4.02
(s,3H),3.24 ~3.18 (m,4H),3.13 (s,2H),
2.78 ~2.72(m,2H) ,2.38(s,3H) ,

1-{2-504-{ {6-12-[ 2-(4-FR FLUR BE-1-3L) &
P | JE-1 - 3 | -7-H AR s b4 | AR | R
Fet 3-(5-H L SEEME 3358 ) IR (A12) o 8 {0 [ 44
0.31 g, WX N 27.6% ., LC-MS m/z: 624.3
[M+H]*,622.0[M -H] ., "H-NMR (600 MHz,
DMSO-d, ) 6:10.19(s,1H),10.17(s,1H),9.93
(s,1H),8.81(s,1H),8.70(d,J=5.3 Hz,1H),
8.56(s,1H),8.27(d,J=9.0 Hz,1H),7.60(d,
J=2.8 Hz,1H),7.55(s,1H),7.33(dd,J=9.0,
2.8 Hz,1H) ,6.59(d,J=5.2 Hz,1H) ,6.52 (s,
1H),4.57 ~4.54(m,1H) ,4.02(s,3H),3.49 ~
3.43(m, 1H),3.04 (s,2H),2.82 ~2.77 (m,
2H),2.38(s,3H),2.24 ~2.18(m,2H) ,1. 74 ~
1.70(m,2H),1.50 ~1.43(m,2H) ,

1-{2-F4-{{6-{2-[ 2-(3-FF R IR ng-1-%) &
P | JE-1 - 3 | -7-H AR s b4 - | AR | R
HE3-(5-H R I 328 ) IR (A13) . B (A A,
0.31 g, Wt N 28.3%, LC-MS m/z: 623.9
[M+H]*,645.9[M +Na]*,621.8[ M -H] ",
"H-NMR (600 MHz,DMSO-d,) 8:10.19(s,1H),
10.17(s,1H),9.98 (s, 1H),8.80 (s,1H),8.70
(d,J=5.3 Hz,1H) ,8.55(s,1H),8.27(d,J =
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9.1 Hz,1H),7.60(d,J=2.8 Hz,1H),7.55(s,
1H),7.33(dd,J=9.1,2.8 Hz,1H) ,6.59(d,J =
5.2 Hz,1H),6.52(s,1H) ,4.71 ~4.63(m,1H),
4.02(s,3H),3.60 ~3.51 (m,1H),3. 13 ~3.00
(m,2H),2.83 ~2.79(m,1H),2.65 ~2.58 (m,
1H),2.38 (s,3H),2.19 (s, 1H),2.07 (s, 1H),
1.75 ~ 1.63 (m, 2H), 1.51 ~ 1.43 (m, 1H),
1.19 ~1.12(m,1H) .

3 EIMEMEIED

DU 2 MITT S 56 56 110 400 B PN 3% 30 R e
KRR JFAE ], FDE MTT 38 5 AR T K8
W SR e PR S W T DR T 4B P, BE40 i G 1t
FiE e, R FH — 1 KL AN ( DMSO) ¥ i Y B8 45
i, 3 A BERR AR 490 nm 858 570 nm I K AR A
WOGRE . E—E 4 A AR T I o, B B AR i
TG A 4 2 O A G, PR o i U s W % B (OD
{H) WIS B 3% A0 e 45 i, OD {8 i 2% BH 40 il 1%
PEARER , OD {FL 8 AR D) $12 7% 200 it 5% i 4 /0 ol 3%

5,

BRI Ty i OO B4 K B 4 i, DA g AL
5000 ~10 000 ™HEFh 2 96 FLATH (ASRIFR 40
e L 200 L K i A ] ) | L A B AR ARy
100 L, & FARMESME TR 3% 24 h, B 96 fL
B, A 100 L AS [V B2 9 R DU AL & W 8, B
HE = AL, AR R gk 2k 8 7
72 h, BE 5 B AL A 50 pL SRR W E h
2 mg-mL ™' MTT W, 5 E 4 h, 7 LB HRIT
I MTT, #4LANA 100 WL DMSO, & T %
A b PR35 2 45 i e AT FER AR 570 nm K
ALK S o fi F GraphPad Prism 8. 0 %K {438
AR MR Ty R LA AL S WY IC, 18, 5K
AR 1,

Y FEIRALE BTk TR T R S 45 B
(R PR TSRS B B, ASHIF 2 LA H: Ry B X6 R, R
JH MTT %% %87 Hbn & 9 % A 98 40 i
HepG2 FlIA%5 H M9 40 il HCT-116 B4R St
B TEE

Table 1 The anti-proliferative activities of compounds Al —A13

IC,,/(pmol-L™")

Compd. logP:D
HepG2 HCT-116

Al 23.11 6.41 3.38
A2 >40. 00 35.11 2.00
A3 18.42 7.28 2.30
A4 23.12 8.74 2.38
A5 >40. 00 15. 14 1. 69
A6 >40. 00 21.97 1.61
A7 13.94 9.54 2.74
A8 >40. 00 4.92 2.90
A9 26.03 5.26 2.55
Al10 39.80 17.10 2.44
All >40. 00 17.28 1.26
Al12 >40. 00 7.08 1.85
Al3 28.16 7.99 2.31

tivozanib 34.46 15.76 4.22

(D :The logP parameters of the above compounds were predicted by MarvinSketch 6. 0.

4 HRS5IHE

ARG IRILIE WA, 455
VEGFR-2 4 X 45 & 1 i 25 [l 0 SN AE 76 47 51
BRIRFLIC A 45 B SE Rl 1, X e bk ER 6 437 P 42
SEHEATEE RO | 4 L kg /N o Jhe AR 114 3
FEIESE , Bt I G T — R G BT A9, R

N5 % A0 HCT-116 F1 -9 41 il HepG2
X HAME S W HEAT RSN G G VAR . R SCE
gEEal s, HAME A Y% HCT-116 40 BA — &
PRI HIVE R, b b & ) A1 A3 A4 A7,
A9 A13 Xt HCT-116 £ HepG2 4 Jifl it 477 184 4 1
PERIOL T BRYEXT B IRFLIE .t A2 Il
TEPER 55T A1 A3 A8 i B 75 BB L 25 4
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536 %

H | AR IE | A ok i 7 £ P bk m B 48 8 o AR A4t
BTG, 5 A WRE ) S BOE PR A 1M Y 3l 2
LU IR i v il V5 AR 3] — a2 1 ek . o FoxE
WF9E B, WUBLIFRLAE 5 VEGFR-2 AYTE M S IE
W AR 4 IRBER S5 2455 D48 = AR R e
BUKVER, I8 & 2 G4 G RaEtE, 51 AR
W8 R RT3 N SR LA i L [RIEE RAAIR T SR AR
ST B AL S0 , A0 KOE 15 PR [ 1R
W ALk b o X P R 25 2 o BV P A DB,
A7 F clogP 8, AEHr HAEARYE . TEVRIE 4
MR T LG5I A LB s B ey 3-SR 5 ]
FEPRIAE ST . 3 oh, & R L HEIR R 25 4 1) 4k
A 1C,, >40 pmol-L " ULBHZENREIR 5| A%
TR FHE A A B PU AR I

ZE TR, Y A3 B T RRILE
(R e 98 200 B 1 5 05 M, PR AR BT Wtk A T
AR,
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Design , synthesis and evaluation of antitumor

activities of tivozanib derivatives

FENG Jiahui, YANG Shunlin, WANG Hongxu,ZHANG Huimin,
LIU Yajing " ,GONG Ping”~
(School of Pharmaceutical Engineering ,Shenyang Pharmaceutical University ,Shenyang 110016 , China)

Abstract; A series of dihydrazide-containing tivozanib derivatives were designed and synthesized, and their

antitumor activities were evaluated. Using tivozanib as the lead compound, structural modification was

carried out on the C6-methoxy group of the quinoline ring based on literature review and molecular docking

analysis. The C6-methoxy group was replaced with a small amine-substituted dihydrazide group to afford a

series of derivatives. The in vitro antitumor proliferation activities of these compounds were evaluated using

the MTT assay, with tivozanib as a control. The results demonstrated that several target compounds
effectively inhibited the proliferation of HCT-116 and HepG2 cells. Notably ,compounds Al1,A3,A4,A7,6A9

and A13 exhibited better antiproliferative activities than tivozanib.

Key words: VEGFR inhibitor; tivozanib; derivatives; activity study



