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(1. BT REARKE A TR, B 20162052, FPEEZ TSR BB FIEEZS TAVIZE Bt 258
AR, B 20120353, _LIZ58E& T 2 iR TREFE AR R 0, LI 20120354, 82 B2 25245, LI 201203)

i E.BH BT SRR 2-55 FEUR I/ MERE I DRIRAT A 4, ST Ak A 9 (AR ST I I8 400 e 3 2 T R
TEBR IS PEBS U Ak B AT 38 e AR K 324K (EGFR) | IILA5 Y A2 4 i 2 K IR 32 44 ( KDR ) AT 4 i A= - R
T2 AR (c-Met) BUBEHM B HEEMNR . ik DL 6,7-3(2-H A K 2 58 3L ) sk nbk4 (3H) -l B 1R 5O, 203 &
R ABER Z6 6 A N2 HEREA Y Sa ~5m,, 8 AN A0 AS49 A S 41 SNU-5 471k 4t
oo 48 i P U7 2 , XV O 1 A W 26 4T 4R A1 ( EGFR . KDR 11 c-Met) # 3G PR, SR 5418
B 13 AR WSCHRIGE BB b B4, 452 MS ' H-NMRISHHIE . ARSI s 240 M 3 i o 25 S 2 91, 4k
A Sa M SEAEMEMR BT R LT 5 BR 259 L 1% 28 2 BT A 6 1 5 760Uk B T BB 0 AS49 Fid
B 5 P 5 P X BB 25 JE VR 28 e A LU SR AR 2, 76 1 wmol - L' ¥k BERT AL A4 Sa 1 VRS 55 T FHME Xt I 245 B 2%
FERRIE AT HE P0G PN T L FE KA A Y . SR A Y Sa SEATURSMELEEID TG PRI, 45 R B H
%} EGFR . KDR } c-Met = F# BN HI TG MRS , $En b A1) Sa G 3 — 25 G5 A e (192 8], T e b 3RS 6,7
AR AR I T BEXT I = AR R ASHIF SR 4025 B T 2-35 SEBURC IR/ L e I BRms A3 2 Wy = AR 67 55,

JREER A TRIBOE RPN T

SRR - 2- 55 SR/ ML BE T KA 3 2280 5 Db AL B8 P 5 5 1

hE4 %S R4 SCBRARARED A

M % 2 I i ( protein tyrosine kinases,
PTKs) REfE 1L ATP 2 5 141 7% 7% 31| 22 Fl d 2 1R
P BT 1) B A R e 2k I, i LR BE R Ak , AT
SRR, LA LAE S PR R T 2 5 2
MAhfE" >, PTKs RBikFH , SWIE—RI T
TR T id B, R A R R, A S5 ORI o, &
G A N L, A R B REIE R,
TR S 3 B e B b 9RE 245 10 24 LA PTKs iy HE
PR, HATE &P PTKs 29 58 0% B9t 4
2 EEAF A K 52K (epidermal growth
factor receptor, EGFR) ' _ Ifil /N b 2F K A 1 32 &
( platelet-derived growth factor receptor, PDG-
FR) "' I 4 P B 40 M 2B K [N F 32 1A (vascular
endothelial growth factor receptor, VEGFR) | if-4i
i K K F 52 4K ( hepatocyte growth factor recep-
tor, HGFR ) 2 1% 21 4 4 ffg A= 4 A 7 32 K ( fibro-
blast growth factors receptor, FGFR ) """ & fiJgg
JEZ BN ZaE pgAH BAE RS R AT R 20
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ARSI S 56 7R % 2546 A W) %) EGFR (ErbB2 |
PDGFRpB .VEGFR-2 ,.VEGFR-3 FI TIE2 % £ Fi
fitg 15 b 7 A0 BE SR G A S ML AR SCRL BT
EGFR |51 J&. 1% & JE (erlotinib ) H i) s e Bk J5-
BORRIAZ 8 SR HEAE LS5 M A 2-05 5
BRI/ i i ks - BEsE A i R B B ik &4
Sa ~5m, 22V AMT B IR 20 384 53 06 K 38K At 311 i
T A B AR 25 AL R A S e el 1 T 2
B 1) 22 0 1 T 2 R VR B 1 5

EZ R 0T (1997 — ), & (BUR) , VLA FE 24 A, B+ F 58 A, Tel: (021 ) 20572000-5060 , E-mail ; Guxiu_1997 @
163. com; * MAFVEH . H (1957 - ) , B (VUG , TLA A, BFSE 6L, 44 0, 22N F A 24
Y1 K 251 T 2 F5E, Tel; (021) 55514600-288 , E-mail ; lijq @ sipi. com. cn; 3K PS5 (1983 — ), 5 (I
) IR A BIRIFST 51, J2 B DA S8 i) e el | o 42 00 I a5 B P 24 0T 2 % B 24 i )
FEAALTT & WF5E , Tel :20572000-5061 , E-mail ; sipigingwei@ 163. com



864 RN EE R I =g/ S %31 %
e I
7 | SN
HNT Y HN
(N0 N/) OO0 N/)

N

reference compounds

R = H,Me,0H,0Me,0CF; F,CL...

erlotinib

ey

SO >e

target compounds

Figure 1 Design of substituted 2-arylbenzene/pyridoimidazole as multi-target kinase inhibitors
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3a ~3e 555 T4 A w45 H EAK 4a ~ 4m, 5
ZTRME A IS HFrfL &) Sa ~Sm, Hr
B WLER 2 MS 5 A1 H-NMR & H7IE

Rl
(0] Cl N P
A0 ~A~O j\/.—(
(0) )NH SOC1,/DMF/DCM (0) SN N OH
O N° reflux, 20 h O N/) HCIH,0, 100 °C, 30 min
1 2
R{ !
XX O /
HNT - 0H HN AR Y HN \ )}
|
\O/\/O SN HNT N X :@\)\
- OV\O J TBTU/TEA/THF, rt, 12 h /
3a-3e 4a-4m
R]
XN
3
N~ N
H
ACOH reflux D\)\
5a-5m
Compd. R Compd R Compd. R

-s@«;ﬁ]@

Figure 2

Se

et
Q10

cl H

N
[aZve

< >_<,N 2N
0, N:Q _g
? H

5f

Synthesis of target compounds 5a —5m



11

B 75 45+ 257 BRI E T DK s A2 0 695 B AR s VRIS 865

|
NN N F C
« KD s O e g
? H NTX
T T H

c1 H

N F Cl
sh E(} (N© - @__(N‘/O
L A

C

< CI:;Q—('; j@

Cl
N F
Oy
W N

Continued Figure 2

2 BRI

F 5 R WRR BT A R 500 52 (IR EE T
RERE, IR RIS AR A D) BTk R A
Finnign — MAT 212 Y A A (36 E SRR R
7)) ;' H-NMRiER JH Bruker AM —400 ZUZEHHRIY
M5 (DMSO-d, N7, TMS HNbR, fEE A v0 s
F)) s WG R SpectraMax M5 Microplate Reader
%€ (Molecular DevicesZAF]) o W HFRER FH = 4L
R SRR T, PR bR AT ARk 1
NI AT alisl bt al, Rk — D alifk,
2.1 4-5-6,7-W(2-PAEEZEE) BEREM(2)
K H &

# 75 g (0.26 mol)6,7-F (2-H H K 2 A
Jh) k4 (3H ) - (1) #19. 9 mL — 1 3L H
W F 1 000 mL 5 Berh, vioK B, 5 1R
KT 30 CEhN46.5 mL — S0, e, FHR %
40 C BRI 20 h, BEEZER, WOKBHFET,
) 230 mL ZKFRRE BRI S ENIA 15 pH (B R7.0 ~8.0,
ARZEFE 30 min, JBRIRAE , 1EPHGEESS , hiE, B
2 TR EI AR (2)70 g, %0 91.0%

2.2 Efk 3 HAREE, L 4-((6,7-W(2-BE
EZRE ) Ermi4-5) S5 ) XREL(3a) A

# 1.54 g (5 mmol) H[E] & 2 F10.675 g
(5 mmol ) 4-Z FE 7 H iR %5 F 80 mL 7K+, JimA
2 mLkERR , FHE % 100 T 2% 30 min, TLC #

R 28 i 07 56 4, R HI B, ik, sk e, B
23 PSR (3a) 1. 55 g, W% 76.3% .

HiE & 3b ~3e % LA AL,

2.3 PiEfE 4 MERER, U N-(2-85EFE)-
4-((6,7-W(2-FEEZEE) ERHH4-E) &
B) FHBRZ (4a) A,

¥ 0. 826 g(2 mmol) [l {A 3a i T 40 mL
DU Mg R, In A 0.85 mL = Z i 1 0.685 g
(2.05 mmol) O-ZE I = A ME-N, N, N’ , N'-PY FI 3t
JUk DU SR B R B ( TBTU) , % 385 FF 30 min, Jil A
0.216 g(2 mmol) 2P 2 — i, E iR HE #Ead e, I
FEZERRIAEHR, LA 30 mL KH B, A 6 mL 1R A%
FREMAE , OB CRAEHL (20 mL x 3) WA A AL
A, A HUAZ AT Eh K e, ToK BRI AN T4 , sl
FEZEBRE IR AR A TR 28 Ol 45 5, B
23 TR 3 1 6,514 (4a)0. 959 g, %4 95.3%

HHE K 4b ~4m 2% kA,

2.4 BRR &Y 5 WERE X, A N-(4-(1H-K
Fk 2. ) KE)6,7-W2-REEZCEH )&
W ik-4-f% (5a) A6,

#0.503 g(1 mmol) H[E]{& 4a % T 10 mL
R INAZE 120 CRIGERI 2 h, REEEHR,
R ZE BRI RIS 2R L R, 282 SR ER 25 0 HL A5
TR AR (52)0. 429 g, W 88.4%

Hirfb &% 5b ~5m 25 [k &k, 13 4>
HFRLE P B S M MS R REEE L3 1,

Table 1 The physical properties and spectral data of target compounds Sa —5m

Compd. Structure mp/C

Yield/ %

ESI- MS m/z

1
"M H] - H-NMR (400 Hz,DMSO-d, )

5a 98.0-102.1 88.4
O

U
N
H
HN
J PO
/O\/\O N/)

486.2 12.84 (s, 1H, NH),9.65 (s, 1H,
NH),9.56(s, 1H, Ar-H),8.20(d,
J=8.0 Hz,2H,Ar-H) ,8.06(d,J =

8.0 Hz,2H,Ar-H) ,7. 84(s,1H, Ar-

H),7.65(d,J=4.0 Hz, 1H, Ar-
H),7.53(d,J=8.0 Hz, 1H, Ar-
H),7.26 (s, 1H, Ar-H),7.20 (s

2H,Ar-H) ,4.32(t,J =4.0 Hz,4H,

(to be continued )
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Continued Table 1

ESI- MS m/z

mp/C [M+H]*

Compd. Structure Yield/ %

"H-NMR (400 Hz,DMSO-d, )8

5b N

N 7\
TN
N
jeg
HN
T
/O\/\O N/)

110.3 -118.4 83.1 487.2

Se 148.6 -150.2 82.9 486.2

O SE.
/O\/\O N/J

5d 136.3 -140.7 88.0 487.2

Se 136.0-138.9 81.3 504.2

5f 520. 1

241.6 =246.2 74.5
e
i
Of i
H
HN Cl

owse
/O\/\O N/)

12.88 (s, IH, NH),9.72 (s, 1H,
NH),8.93 (s, 1H, Ar-H) ,8.57 (s,
1H,Ar-H) ,8.25 —8.33(m,3H, Ar-
H),8.10 (d, J=8.0 Hz, 2H, Ar-
H),7.94 (s, 1H, Ar-H),7.59 (d,
J=8.0 Hz,1H,Ar-H) ,7.26(s,1H,
Ar-H),4.32 (t,J= 4.0 Hz, 4H,
CH,),3.81 (t,J= 4.0 Hz, 4H,
CH,),3.37(s,6H,CH,)

13.01(s, 1H, NH),9.73 (s, 1H,
NH) ,8.62 (s, 1H,Ar-H) ,8.52 (s,
1H, Ar-H),8.12(d, J= 8.0 Hz,
1H, Ar-H), 8.00 (s, 1H, Ar-H),
7.90 (d, J=8.0 Hz, 1H, Ar-H),
7.67 (s, 1H, Ar-H),7.58 (t, J =
8.0 Hz, 2H, Ar-H), 7.20 - 7.28
(m,3H, Ar-H) ,4.33 (t,J=4.0 Hz,
4H,CH,),3.81 (t, J= 4.0 Hz, 4H,
CH,),3.37(s,6H,CH,)

12.80(s, 1H,NH),9.73 (s, IH,
NH) ,8.96 (s, 1H, Ar-H) ,8.69 (s,
1H, Ar-H), 8.53 (s, 1H, Ar-H),
8.32(d,J=4.0 Hz, 1H, Ar-H) ,
8.17(d,J=8.0 Hz, 1H, Ar-H) ,
7.99(s, 1H, Ar-H),7.94 (d, 1H,
J=8.0 Hz, Ar-H), 7.61 (t,J=
8.0 Hz,2H, Ar-H), 7.26 (s, 1H,
Ar-H),4.32 (t, J= 4.0 Hz, 4H,
CH,),3.76 (t, J= 4.0 Hz, 4H,
CH, ) ,3.37(s,6H,CH,)

12.92(s, 1H, NH),9.72 (s, 1H,
NH) ,8.62(s,1H, Ar-H) ,8.52 (s,
1H, Ar-H),8.14 (d, J= 8.0 Hz,
IH, Ar-H), 7.99 (s, IH, Ar-H) ,
7.88(d,J=8.0 Hz, IH, Ar-H) ,
7.59(d,J=8.0 Hz, 1H, Ar-H) ,
7.56 (s, 1H, Ar-H) , 7. 41 (d, J =
8.0 Hz, 1H, Ar-H) , 7.26 (s, 1H,
Ar-H),7.08 (t, J= 8.0 Hz, 1H,
Ar-H),4.33 (t, J= 4.0 Hz, 4H,
CH,),3.81 (t,J= 4.0 Hz, 4H,
CH,),3.37(s,6H,CH,)

12.60(s, 1H, NH), 8.59 (s, 1H,
NH),8.29(s,1H, Ar-H) ,8. 12 (d,
J=8.0 Hz,1H,Ar-H) ,8.00(s,1H,
Ar-H),7.92(s,1H,Ar-H) ,7. 67 -
7.59(m,2H, Ar-H),7.27 (s, 1H,
Ar-H),7.28 —7.20(m,3H,Ar-H) ,
4.33(s,4H, CH,), 3.81 (t, J=
4.0 Hz, 4H, CH, ), 3.37 (s, 6H,
CH,)

(to be continued)
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Continued Table 1

. ESI- MS m/z .
Compd. Structure mp/C Yield/ % (MsH] H-NMR (400 Hz,DMSO-d, )6
+

5g « 107.9-114.8 89.6 5201 13.10(s, 1H, NH),9.76 (s, IH,
/ NH) ,8.82 (s, 1H,Ar-H) ,8.60 (s,

N
dN IH, Ar-H) , 8.22 (s, 1H, Ar-H)
. o 8.15 - 8.07 (m, 2H, Ar-H) , 7. 99
\O/\/O:©\2§N (d,J=12.0 Hz, 1H, Ar-H) , 7. 94
L0~ N,) (s,1H,Ar-H) ,7.45(d,J=4.0 Hz,
IH, Ar-H), 7.27 (s, 1H, Ar-H)
4.32(t,J=4.0 Hz,4H,CH, ) ,3. 81

(t,J=4.0 Hz,4H,CH,),3.37 (s,
6H,CH,)

z

5h ¢ 155.1-159.9 79.2 538.2 12.75 (s, 1H, NH), 9.73 (s, 1H,
NH),8.62 (s, 1H, Ar-H) , 8.32 (s,

’7@ 1H,Ar-H) ,8.04(d,J=8.0 Hz,1H,

/@Lg Ar-H),7.99(d,J=8.0 Hz, 1H, Ar-

HN cl H),7.92(s,1H,Ar-H),7.64(s,1H,

So 0 SN Ar-H),7.41(d,J=8.0 Hz, 1H, Ar-
O~y < H),7.29(s,1H,Ar-H) ,7. 11 (t,J =

8.0 Hz, IH, Ar-H), 4.33 (t, J=

4.0 Hz, 4H, CH, ), 3.80 (t, J=
4.0 Hz,4H,CH,) ,3.39(s,6H,CH, )

si o 269.9 -273.8  85.5 520.2  13.02(s, 1H, NH),9.71 (s, 1H,
NH) ,8.36(s,2H, Ar-H) ,8. 13 (d,

HNj@\(/N J=8.0 Hz,1H,Ar-H) ,7.92(s, 1H,

\O/VO:@\AN HN@ Ar-H),7.79(d,J =8.0 Hz, 1H, Ar-
O N H),7.64 —7.56 (m,2H, Ar-H),

7.28 = 7.20 (m, 3H, Ar-H) , 4. 30

(s,4H,CH,),3.80(t,J=4.0 Hz,
4H,CH,) ,3.39(s,6H,CH,)

5j al 93.4-96.0 85.3 538.2 13.14 (s, 1H, NH), 9.71 (s, 1H,
j@\(N NH),8.35(d,J=8.0 Hz,2H, Ar-
HN g H),8.11(d,J=8.0 Hz, lH, Ar-
OF H),7.91 (s, 1H, Ar-H),7.79 (d,
O~ N J=8.0 Hz,1H,Ar-H) ,7.59(s,1H,
Ar-H),7.40(d,J =8.0 Hz, 1H, Ar-
H),7.25(s,1H,Ar-H) ,7.07(t,J =
8.0 Hz, 1H, Ar-H), 4.30 (s, 4H,
CH,),3.78 (t, J= 4.0 Hz, 4H,
CH,),3.38(s,6H,CH,)

5k al 238.4-241.9 77.9 520. 1 12.88(s, 1H,NH), 9.81 (s, 1H,
NH),8.66 (s,1H),8.41 (d,J=

HN 4.0 Hz, 1H, Ar-H), 8.23 (d, J =
\O/VO:@\)*N HN@ 8.0 Hz,1H,Ar-H) ,7.95(s, 1H, Ar-

N H).7.72 - 7.64 (m,3H, Ar-H) ,
7.27(d,J=8.0 Hz,3H, Ar-H) |
4.31 (s, 4H, CH, ), 3.80 (t, J=
4.0 Hz, 4H, CH, ), 3.38 (s, 6H,
CH,)

(to be continued)
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Structure mp/C

Yield/ %

ESI- MS m/z

"H-NMR (400 Hz,DMSO-d, )é
(M+H]"

51 al

Sm 83.7-89.9

\O/\/O SN HN
/O\/\O N/J

199.4 -206.8 88.7

85.2 538.1

521.2 13.07 (s, 1H, NH), 9.67 (s, 1H,
NH),8.88(s,1H,Ar-H),8.52 (s,
1H, Ar-H),8.45(d,J=4.0 Hz,
1H, Ar-H),8.19(d, J=8.0 Hz,
1H, Ar-H), 8.15 (s, 1H, Ar-H) ,
7.95(s, 1H, Ar-H) ,7.60 (d, J =
12.0 Hz, 1H, Ar-H) ,7.51 (s, IH,
Ar-H),7.25 (s, 1H, Ar-H) , 4. 31
(s,4H,CH,),3.80(t,/=4.0 Hz,
4H,CH,) ,3.38(s,6H,CH,)

13.02(s, 1H,NH),9.95 (s, IH,
NH),8.58(s,1H, Ar-H) ,8.41(d,
J=4.0 Hz,1H,Ar-H) ,8.22(d,J =
8.0 Hz,1H,Ar-H) ,7.96(s,1H, Ar-
H),7.69(d,J=12.0 Hz, 1H, Ar-
H),7.59 (s, 1H, Ar-H) ,7.47 (d,
J=8.0Hz,1H,Ar-H) ,7.26(s,1H,
Ar-H),7.14(t,J=8.0 Hz,1H, Ar-
H),4.31(d,J/=4.0 Hz,4H,CH, ) ,
3.78(t,J=4.0 Hz,4H,CH, ) ,3.38
(s,6H,CH,)

3 HFXE

IR ML B 25 5 3 ¥ T i 4k
4% 5a 5 VEGFR-2(KDR,PDB code:3WZD) %
FIER TR W15 2 sk B ek & B 1k
%) 5a 5 VEGFR-2 (KDR) & H E HI#E =X (&

O

X000
/OV\O N/)
Sa

0
N¥cacoe:
N” N N7 o~

H H

lenvatinib

VEGFR-2 IC5y=4.0 nmol-L"!
VEGFR-3 IC5p= 5.2 nmol.L"!

/
W 7
o =Y
N‘ >/ - - X &:‘
Tl TIN
23 = ™

3A) K, LA R A2 v ek 1 U 5 R AR
HE Cys919 JE OSSR, [R] B 2 I ks fr g
MR 3 55 7 AR FE Glu-885 il Asp-1046 JE il &
SYER ., H Sa 85K 5 R B T R E &
&, BB EG (K 3B) it ks
Yral g B AT VEGFR 45155

Jas

e

PP )

Figure 3 Action mode of compound 5a and KDR kinase ( A) ; Structure superimposition of

compound 5a and lenvatinib (B)
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4 (ESNEHETR

4.1 RSN 4 A 5 iR MR B8

egE Nl 2 . A549 (EGFR \KDR #3%35)
FE 40 SNU-S (c-Met 5 223K) , UL FHi 24
YIEEE JE (erlotinib ) iy FHPEXT B SR AT CCK-8
R S B SR R A /N KE i | b7Es L= Ry

TRAI B % Nt g 40 M AS49 Fi A T 9 40 i
SUN-5, 4iififg A= 4 X EUE KA AR 4, 8
S b R B A AR VR e 96 FLAR, T fL
Fl 100 WL 4 EH . 4HAEAE 37 C \100% FHXHE

BE TN ECR 5% (9 CO, HiFefih e ® 24 h,
A 52 4G RE IS A LL DMSO F BE il F5 Ak &
(0.1 pmol-L "1 1.0 wmol-L "), [FIHFELM:
Ta4kSERE 5% 48 h, fIA 10 pL CCK-8 ¥ Wi I &
T 37 CHFHERPINT 4 h, ZW% )50 E450 nm
WAL ERE | L 650 nm ARG (OD) 1E K
S TR ER

Jigeg 4 B AE K M R % = [ (Ac - As)/
(Ac-Ab) ] x 100% , H: i, As g FE i 1 4172
OD AH, Ac i B H:XT I AY 413 OD Hfd, Ab
R BREXT BE A 41735 OD HUpEL,

Table 2 Anti-proliferation activities of target compounds 5a —5m(n =2)

Inhibition/ %
Compd. R A549 SNU-5
1.0 wmol-L ™ 0.1 wmol-L™! 1.0 pmol -L ™! 0.1 pmol-L™"
N
5a -§@—< j@ 42.50 “1.18 55.96 1.39
i
N— A N
5b -§®—</ j@ ~4.24 -9.31 -11.15 -2.38
i
N
5c @-« j@ 10. 12 4.13 ~22.13 ~8.04
W R
N
5d @—« j@“ ~7.90 2.89 ~7.60 ~1.61
N
o H
N F
Se ©_</ jg/ 0.35 ~1.47 -22.8 5.05
N
T H
N
st -§Q—<f @ 11.91 ~6.90 29.23 5.49
N
a H
N— A N
5¢ —§Q—</ j:) ~13.14 ~8.43 ~4.49 ~4.38
N
c H
N F
5h _EQ_q ]ij( 2.77 2.71 0.83 -9.04
N
c H
N
si c1—©—</ j@ 8.96 ~0.35 ~1.94 ~0.50
weH
F
5§ Cl@Nﬁ ~2.30 4.36 -2.94 ~4.05
e R
Cl
5k j N@ 7.84 1.41 ~12.81 ~12.59
4
N
W o B
51 :/< N@ ~4.30 ~6.60 ~2.05 10. 15
4
|
N Y
M a H
5m :/< NQ/F ~1.05 1.24 ~31.34 ~15.03
4
. N
erlotinib ’ H 53.53 18.52 -6.57 7.87




870 hoE 25 Wtk e R %31 &
S 2 IR AR . PH X BRI E 9% B JE X SNU-5 TEMRRHE BT Bt T B 25 ) i 28 e it i

NG PERE S5, 7E 1.0 wmol - L~ e BE T, B
FrAk& ¥ 5a F S5E %F SNU-5 (40 A G L TE
WRE ; AbMEAYIRT AS49 BUsE S K B e
FHECA LSS 7E 1.0 wmol -L ™ ¥k EERF HARL G
Sa TEPERISS TIEIR B JE ; AT IRIRAATT A= Wi PEw
PETLBE Tkt AE ) , 4n Sa > 5b ,5F > 5g,
4.2 {RANEEEHDHIE IR IS

RSN AN TE MR ST 45 R B L&) Sa

e, E#k& %) 5a ¥E4T EGFR \VEGFR (KDR) |
HGFR (c-Met ) = Fh il () A4 MW B , B 7
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Table 3 Inhibition to enzyme of compound

Inhibition/ %
Compd. EGFR KDR C-Met
1.0 wmol-L™" 0.1 pmol-L™" 1.0 wmol-L™" 0.1 wmol-L™" 1.0 wmol-L~" 0.1 wmol-L""
5a 26.9 12.8 15.9 1.2 37.5 8.7
cabozantinib 44.3 16.5 100.0 98.1 100. 8 99.5
4 Q:I:'io/l’t sine kinases[ J]. Eur J Cancer,2002,38 (5) :3 - 10.
=A
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B 93] — R 2-55 FE WU AL/ 0 g - kw7 A
Y, LA S BT 15 1

T ACLLEIE R JE A BH o A 2 | vk s
RELRE I 21 B A549 ( EGFR KDR 3 251k JifJ8d
) FA 98 4 D SNU-5 ((c-Met 33F 2% 3k i g 7 )
PEA TR I8 20 B3 B 15 R i e . SR 2 SRR
By, BARfb &4 5a X7 A549 40l SUN-5 41 fifl 7
AR HIVER 76 1.0 wmol - L~k
JETTXE AS49 41 it i 40 45 58 4R RS 55 T I8
Je, %t SNU-5 2 Jitd # (4 40 38 58 A8 A T e 1%
Je. BFrtbBEY Sa (RAMEEEI0 H G PR 2 R
%, Htrtk &% 5a X} EGFR , VEGFR (KDR) .
HGFR ( c-Met) — i B3 il 15 VL4255, 5 5% X
HR R IE B Tk B 0 % A G I 1 15 M (1C, b 9 B
IRMRBE ) AP AE 2200 S5 T A SO 22K 3
ATFRIE 5 SOk 2- A IR JF EmE B R
FREHEER, Iris e & A0 R ER 6,7 7 /L
FEASTA], 0 s e R R 6,7 57 BRI F X 1% 1 5 i
WK, Rt 6,7 (AR R BUR L 1L &9
PEAT IR PRI
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Synthesis and biological activity of 2-aryl substituted
benzene/ pyridoimidazole derivatives

GU Xiu'?? ,JIAO Min-ru’” LU Bing-liu*” ,ZHANG Hao*”** LI Jian-qi’”* ,ZHANG Qing-wei*" "
(1. School of Chemistry and Chemical Engineering ,Shanghai University of Engineering Science ,
Shanghai 201620 , China ;2. Novel Technology Center of Pharmaceutical Chemistry ,Shanghai Institute of
Pharmaceutical Industry ,China State Institute of Pharmaceutical Industry ,Shanghai 201203 , China ;3. Shanghai
Engineering Research Center of Pharmaceutical Process ,Shanghai Institute of Pharmaceutical Industry
Shanghai 201203 , China ;4. School of Pharmacy ,Fudan University ,Shanghai 201203 , China)

Abstract; According to literature reports, a series of new compounds were designed and synthesized by
introducing a 2-aryl substituted benzene/pyridoimidazole fragment into the quinazoline core. Using 6,7-bis
(2-methoxyethoxy ) quinazolin4 ( 3H ) -one as the starting material, the target compounds were prepared
through chlorination, coupling, condensation, and ring closure reactions. Threeteen new target compounds
(5a -5m) were synthesized,and their structures were confirmed by MS and 'H-NMR spectra. Compounds
5a and 5f showed better anti-proliferative activity to SNU-5 cells than erlotinib at the test concentration.
Further tests showed that the inhibitory activity of compound 5a on EGFR, KDR and c-Met kinases was
weak. It is speculated that the different substituents at 6,7 positions of quinazoline ring may affect the

activity , which needs further investigation.
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