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(57) Abstract: The present invention belongs to the technical field of antitumor drugs, and provides a 1-substituted phenyl-3-(4-sub -
stituted phenylamino-6-quinazolinyl)urea and salt compound thereot, and method of synthesis and application thereof. The method
of synthesis comprises: refluxing a substituted benzoylazide and a substituted 6-amino-4-arylaminoquinazoline in dry toluene to ob -
tain a 1-substituted phenyl-3-(4-substituted phenylamino-6-quinazolinyl)urea compound. The compound has a novel structure and
an easily implemented method of synthesis. In vitro and in vivo antitumor activity experiments indicate that antitumor activity of the
compound is stronger than that of a clinical treatment, such as gefitinib and capecitabine. The compound has an application of pre -
paring an antitumor pharmaceutical preparation.
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1. THSEH EREEYRIEBRERES

AR5/ 4 "TH NMR EAE .

STt 1

1-(4- ((3-ZBREZEID ) -6-MEMeih)-3- (4-((4-H FE-1-IRBEH) H FL)
RED IR (S D BE R

T 100 mL [REHEHH A TN 4-((4-FF - 1-DiR e 2 ) FF ) % R I 28 %0 0.20 g,
4- (3-SR IR ) -6-Z LMW 0.20 g MIJC/KHZR 5 mL, AW/
BARY FREEER 2.5 h, WRZERER, BRRUHAREREAIESE (&
g =10: 1D /4™, HSOT RS RFIEROEER 022 g, 73 58.4%.
'H-NMR (DMSO-dq): & 9.86 (s, 1H), 9.32 (s, 1H), 9.28 (s, 1H), 8.54 (s, 1H), 8.51 (s,
1H), 8.04 (s, 1H), 7.90 (d, 2H, J = 8.4 Hz), 7.76 (d, 1H, J = 8.0 Hz), 7.61 (d, 2H, J
= 8.4 Hz), 7.40 (t, 1H, J = 8.0 Hz), 7.22 (m, 3H, Ar-H), 4.23 (s, 1H), 3.46 (s, 2H),

10
3.04 (m, 4H), 2.65 (s, 3H), 2.37 (s, 4H).
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1-(4- CO-FA-FRI) B -6-HEMEIIE)-3- (4-((4-HHI - 1-IRIGEH) H )
RED IR (S 2 BE

FSEEBl 1 g5 1 RISk, F 4- (G-84-FFRED 85 -6
WEIRIRRAC S 4- ((3-Z bR RED ) -6-F MMk, 725 57.5%. 'H-NMR
(DMSO-ds): & 9.90 (s, 1H), 9.02 (s, 1H), 8.92 (s, 1H), 8.54 (s, 1H), 8.50 (s, 1H),
8.17 (m, 1H), 7.88 (dd, 1H), 7.83 (m, 1H, Ar-H), 7.77 (d, 1H, Ar-H), 7.47 (s, 1H),
7.44 (d, 2H, Ar-H), 7.21 (d, 2H, Ar-H), 3.46 (s, 2H), 2.34 (b, 8H), 2.17 (s, 3H).

S 3

1-(4- CR-ZFPFHFRE ) -6-MMepi)-3- (4-((4-F 2-1-IREEH) H
FZRED R (3D Ak

FISEHER] 1 gh'S 1 A SIRIG R, A 4- (-8R 25 -6-%
(DMSO-dg): & 10.02 (s, 1H), 9.04 (s, 1H), 8.93 (s, 1H, 8.57 (s, 1H), 8.55 (d, 1H),
8.31 (s, 1H), 8.23 (d, 1H), 7.89 (dd, 1H), 7.79 (d, 1H), 7.63 (t, 1H), 7.46 (m, 3H),
7.22 (d, 2H, Ar-H), 3.39 (s, 2H), 2.35 (b, 8H), 2.17 (s, 3H).

S 4

1-(4- ((3-F-4- G-FARFELS FHE) 25 -6-mmii)-3- (4-(4-H
Fe-1-WRMEED B IR IR (S5 4) A

FSziEBl 1 9w | ARSI, A 4- ((3-5-4- G-FEPEE) %30

B -G REEMAIR B 4-(3-Z BRAEH G YUK )-6- U A VAT, 725 56.7%.

'H-NMR (DMSO-dy): 5 9.76 (s, 1H), 8.97 (s, 1H), 8.90 (s, 1H), 8.49 (s, 1H), 8.46
(d, 1H, Ar-H), 8.01 (d, 1H, Ar-H), 7.87 (dd, 1H), 7.75 (d, 1H), 7.71 (d, 1H), 7.48 (m,
3H), 7.33 (m, 2H), 7.26 (d, 1H, Ar-H), 7.21 (d, 2H), 7.18 (m, 1H), 5.26 (s, 2H), 3.39
(s, 2H), 2.33 (b, 8H), 2.15 (s, 3H).
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HEOREL) IR (5l 4) & Rk:
B St 1 gm's 1 SIS, A 4- ((3-F-4- PR & H) -6-
BT 4-((3- 2 2R RO S RO -6- S 1k, 77 2R 31.7%. 'H-NMR

1-(4- ((3-50-4- A RE ) B -6-MEIRIRE)-3- (4-((4-FHE-1-DREEL)

(DMSO-dy): § 9.74 (s, 1H), 8.98 (s, 1H), 8.91 (s, 1H), 8.49 (s, 1H), 8.46 (d, 1H),
7.98 (d, 1H), 7.87 (dd, 1H), 7.73 (m, 2H), 7.46 (d, 2H), 7.20 (m, 3H), 3.88 (s, 3H),
3.39 (s, 2H), 2.35 (b, 8H), 2.17 (s, 3H)

STt 6

1-(4- ((3-F-4- G-FARHERE) KE) FH) -7- W EUAE-6- MMk A2 )-3-
(4-((4-F L T-DREED) HED R ED) IR (I 6) B

ESeiin] 1 a1 Ba i, F 4- ((3-5-4- G-FEHER 55 5
By -7-FE S -e- I AR B 4- ((3-ZFRE SRR T -6-F I Mk,

#

P72 37.6%. 'H-NMR (DMSO-d): 8 9.67 (s, 1H), 9.45 (s, 1H), 8.93 (s, 1H), 8.57 (s,
1H), 8.46 (s, 1H), 7.96 (s, 1H), 7.71 (d, 1H, Ar-H), 7.48 (m, 3H), 7.34 (m, 2H), 7.27
(s, 1H), 7.23 (m, 4H), 5.25 (s, 2H), 4.07 (s, 3H), 3.38 (s, 2H), 2.35 (b, 8H), 2.17 (s,
3H).

STt 7

1-(4- 3-Z U ZERD I -6-M ML )-3- (4-( R L) ZE 3D
IR (/R T RISk

FISZHER] 1 AT 1 ARG R 4- (G-Z@ R E30) -6-F A
PEIRAR R 4- ((B-ZHREEZREL) D) -6-F ki, H 4-(CHEEET )R
PR B RN 4-((4-FHR-1-IREI) FEHZE AR SR, 7% 31.4%. 'H-NMR
(DMSO-dy): & 10.06 (s, 1H), 9.46 (s, 1H), 9.43 (s, 1H), 8.57 (s, 1H), 8.56 (s, 1H),

i

8.31 (s, 1H), 8.23 (d, 1H), 7.91 (d, 1H), 7.80 (d, 1H), 7.63 (t, 1H), 7.56 (d, 2H), 7.45
(d, 1H), 7.36 (d, 2H), 3.86 (s, 2H), 2.48 (s, 6H).
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STt 8

1-(4- (3-ZFHHE 28 SR -6-FEMIME-3- (4-(C o HARHF R
RED) R (H 8 HE L

FISEHEB] 1 Aba 1 Ba sk, F 4- (G-=0P A0 50 -6
IRIRAR B 4- ((3-ZHRFESERD HE -6-Z MM, H 4-(C LHE I HE)
KBS EAE 4-((4- T EE-1-WR RS ) ) 28 T2 %, 7 % 29.8%. 'H-NMR
(DMSO-ds): § 10.03 (s, 1H), 9.17 (m, 2H, 8.58 (s, 1H), 8.55 (d, 1H), 8.30 (s, 1H),

N

w

8.23 (d, 1H), 7.90 (dd, 1H, Ar-H), 7.80 (d, 1H), 7.63 (t, 1H), 7.48 (m, 3H), 7.33 (m,
2H), 3.53 (s, 2H), 2.56 (m, 4H), 1.11 (m, 6H).

STt 9

1-(4- (3-=F D ZRED) G -6-MRI AL )-3- (4 ((4-MEIRcl)
RED R (FE 9 AR

FISZHER] 1 AS 1 G, B 4- (G-ZFU0P3EER) &3 -6 H
RS EARCE 4-((4-HHE-1-IRIE ) FED R EE 2 AL 7% 32.1%. 'H-NMR
(DMSO-dq): 8 10.02 (s, 1H), 9.00 (s, 1H), 8.90 (s, 1H), 8.57 (s, 1H), 8.55 (d, 1H),
8.30 (s, 1H), 8.23 (d, 1H), 7.89 (dd, 1H), 7.79 (d, 1H), 7.63 (t, 1H), 7.46 (m, 3H),
7.24 (d, 2H, Ar-H), 3.57 (t, 4H), 3.41 (s, 2H), 2.42 (m, 4H).

SEE B 10

1-(4- G-ZRFE) B 88 -6-mMiid)-3- (4- ((1-DRAE ) D
R Ik (EER 10> 85 R
FISCiif] 1 'S 1 LB EIE, H 4- (G-=ZFF AR 85 -6-4

FEMEIRACE 4- (- AR S -6 M, H 4- (CL-IRAEES
HIL) K LS 2T 4-(4-FFEE-1-IRBEED I R R B 40, 7% 34.6%.
'"H-NMR (DMSO-ds): & 10.02 (s, 1H), 9.06 (s, 1H), 8.97 (s, 1H), 8.58 (s, 1H), 8.55

9
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(d, 1H, Ar-H), 8.30 (s, 1H), 8.23 (d, 1H, Ar-H), 7.90 (dd, 1H), 7.80 (d, 1H), 7.63 (t,
1H, Ar-H), 7.49 (d, 2H), 7.46 (d, 1H, Ar-H), 7.26 (d, 2H), 3.56 (s, 2H), 2.45 (m, 4H),
1.54 (m, 4H), 1.42 (m, 2H).

STt 11

1-(4- (3-8 D RE) GRS -6-MRIph s )-3- (4- (C1-HEme ) FE I
FED) Ik (FR 1D BIE R

[FISEHAB] 1 a5 1 ARG, A 4- (G-=FP R 85 -6-5
FEEMERACE 4- ((3-ZHEEoREE) HAL) -6- SR A 4-( (1-HERS R
) K LS AR T 4-((4- T 3E-1-IREE I F D K LS 5, 7% 31.2%.
'H-NMR (DMSO-d): § 10.02 (s, 1H), 9.03 (s, 1H), 8.91 (s, 1H), 8.57 (s, 1H), 8.56

phass

(d, 1H, Ar-H), 8.31 (s, 1H), 8.23 (d, 1H), 7.89 (dd, 1H), 7.79 (d, 1H), 7.63 (t, 1H),
7.46 (m, 3H), 7.24 (d, 2H), 3.53 (s, 2H), 2.44 (s, 4H), 1.70 (s, 4H).

St 12
wED M (St 12) BIER:

T 100 mL [BERBSH T, I 4- (G- HIED) L) -6-5 Kk mhuk
0.10 g, FRE_BKM0.16 g MZHF 5 mL, BAEWARSHEDT F=IEMFE 10D,
BEAG IO 4- (4-FOE-1-WRMRIE) ORfiE, TRGW4ke = Indist 8 h, WUEZEHE
A, RARVMHARRE OIS S (A0 T =10: D 587, HEEL
mR O EE 0.08 g, 77 F 47.1%. 'H-NMR (DMSO-ds): § 10.00 (s, 1H), 8.91 (s,
1H), 8.65 (s, 1H), 8.56 (s, 1H), 8.53 (d, 1H, Ar-H), 8.30 (s, 1H), 8.22 (d, 1H), 7.88
(dd, 1H), 7.78 (d, 1H), 7.63 (t, 1H), 7.45 (d, 1H), 7.36 (d, 2H), 6.91 (d, 2H), 3.07 (t,
4H), 2.46 (t, 4H), 2.23 (s, 3H).

SETE B 13

(4= G-ZHUIHD B M) -6-HEMIHAE)3- (4 (CLIRBEH) I HD
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RED RERRREL (45 13) WA R

%' 10 FILEW (0.26g) W T AR (10 mL) H1, JIARERTR (0.05
mL), JREWT 50°C fii#: 30 708, #41, #rE, g, T, 51K 0.24 g,
N2 85.7%.

St 14

T-(4- G-ZFHF) ) ) -6-MEMkIE)-3- (4- ((1-MEmg ke L) L)
) IRPEREE (B IER 1 %9 14) KRG

i 11 &Y (026 g BAETIE/KLEE (A0mL) 1, JIAF#ER (0.05
g), WAL 50°C Hidt 30 708k, WA, FE, HuE T, BHEIE0.24 g
2R 80.0%.

2. PRSMGUIRE B SeAE

NT BAEA R B R 1-ERAR IR -3 (4-BUARSR I G I -6-m ek ) Ik A
HERMM AP EE, LIRS R AR Y, RAEI MTT 2
e TACEYD 1-14 3 AR AS49. A MM A431 AN L AR 4 i
MCF-7 B4R HEH

ISAETT v WA IR AR A AS49 FEIRAE S 10 Y% /NMEIMLTE A RPMI1640 3% 553
b, NEHEHERE 100U -mL", BEHF R 100 ug e mL™', F 37 C. 5%CO,
Fr M ARSI . B 0.3% R WiV A0 UG BE B B AT, & 10% /) A L3 A
RPMI1640 £572 AL HIAN AR, WS 6x10° MAM/ZF . T 96 FLEFFRIR
W AREFLIZAT 200 uL (2975 1000 /Mo 4Rffld, 37 CHEF%E 24 he SHZHEIMAA
[FlRE 258, FZ45%E 100, 10 5. 1 A1 0.1 pmol « L5 MKEELE, AR
3APAT AL WA S AR FRIE R, BT 37 C. 5% CO, Bi = A h %
320 G HERFEW, FAIA 20 uL 5 mg e mL™ # MTT W, H 4h )5,
323 LIEW, LA DMSO 150 uL, 3% 5 AL 570 nm il
JeE EAH (0D,
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2 B
L 1 LA 80 0 M Ay L, B 2R 24l 20 6 4 403
R

X B ZH V-3 ODAE — 45 25 41 ¥ OD1E
IR ZH T 0DE

Flb— R A ME DR B PRSI E (ICs) .
e g5 SR, LAY 1-12 X AS549 7 1Cso N 0.68-5.17 umol <L 5F A431

It PR 4 A 1) 2R =

x100%

f) ICso N 0.64-5.63 pmol * L™'; Xt MCF-7 # ICso 1y 0.92-8.39 pmol * L™ ifij
FEERESAE T, PAME2y AR S R M| AS49. A431 A1 MCF-7 $85H K 1Cso 5 5l
4 5.76 pmol « L™, 3.74 umol « L™ 1 4.97 umol « L,

3. A HURIE M R A

ON T HAEA K ARG S0 A B g 7E, RATRA/DNER S180 #
TRAL, HGY, ZETHEY 1 BEABUMEEE.

WCUEJT V. EMARUINR, MEME, (AR 18-21 g. BUH/NRREE IR S180 )5
5 8 KMINE/K, FIAEIER/KLL 1.1 EhfifaRe, H1n S180 ANAE 2. FH 4
AT R/NRAIE B N 0.1 mL. BERK T, B/ANREENL N 3 A, FA
8 R, 4l

1) FEXTHA (NMP/PEG400/H,0)

2) a1 EHEA (20 mg « kg™

3) LAY 11 EFEA (50mg « kg

K454 11 F NMP/PEG400/H,O (BN 1:6:3) Hfik. M55 K
Foate BRG AT REEB 4, —H-—Ik, BSR4 8 K. 42 Hid N dl,
PRI 10 mL « kg™ R E . FHAARNCR/DREE. F24KH A9 ¥
NERALSE, B HIEY, HIBRFHALH LSRR

/ éﬁ?é Ve
W@ik%ﬂ%z(p€¥£%%nm%
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gEW AW 11 425N 20 mg <kg™ F1 50 mg <kg™ I, SH/NERARA S180
# MR B A A 2270 301 0 37.6%41 56.8%.

@M T HAEA K ARG S B A B S T, AR AR e F i A
RIRRL, MEBSY, BRTEY 11 PR N TR EE,

UGAE T SR B N B A A FLARSE MCF-7 40k, s A4 K229 100 mm’
i, KERREENLY A S A, B 6 X, aHIN:

1) XA (NMP/PEG400/H,0)

2) EY 1 AFEA (1 mgkg)

3) E 11 FFEAE (5 mg/kg)

4 e 11 =EHEA (25 mg/kg)

5) KRB (capecitabine)Zd (200 mg/kg)

¥4k &40 11 F§ NMP/PEG400/H,O (AEFRE N 1: 6: 3) R, MBS,
—H 1. G2 &4 2 H IR AN T IRA . 452 24 K5, A5t
2, FEME, EE,

ZE: LAY 11 % MCF-7 B A K il s L 3, 3, (a) oy
o SR A K AR R A s (b X I B 0 (mean £ SE. n = 6, *p <0.05,
*#p <0.01 vs. control).

AP 11 A£FIE A 1, 5, 25 mg/lkg I, XTRRLEL MCF-7 R 88 i AR KD i 22
AN 52.0%. 64.3%H1 80.0%; REFMIEA AR ANHIZR Ty 86.6%. 4754
HIHRACT XA SN, SR ERLA KR, SEEEEm.

Zhit: RRUHRELA A 11 2 U SRR PR R k.

4. BHEHEHRR

&Y 11 F NMP. PEG400 MK iR, UASERAE, 45 BVIRNER—
RVEREB 452, WE T Ko SiREV: ARVINS S 11 ’SE iR &l
400 mg kg™ B, /NERIEBIIER o W06 45 R K AR R AL A s IR N

13
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AR S 1-BUIRFE-3- (4-BUAAR R - 6- MR eI AL ) RS S1 J
HERRRAS YR & TUMEA Y PR, X SR AT U RFEH . R
BICRTURL T B ST 7] o 30K S8 f1] 1) e R 25 o o) ) P R b 4 L 2 i, P 2
BB BN 1-500 mg, HRiEH)EE N 50-300 mg.

AR WIPE S 1 R0 vhr] S 2 AR, ELREAINGR L AR e R BV
TS, WA, FLNE. YRR B O AT . SZIIR LA e
VER . RIS, RHIR. LiR-80. WAIGEE. WREREE. AN,

AR B VAR RGA BRI 77 v Dy A S5 A B R T7 2 5O T
FEHA——FUR

LB B REAA E RE AS S BT AR 28 05 BT 5 AN ) x4 A ] ) R4 el ) PR
W, S B SR AR BT T VR BUE, AR ARG s R AR A
AN FR, FEA LR AR B BTE LN BT DA AR B AT B0 AR R RS R
e, B TAK YRR VL .
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A &R P
Lo LHURZEHE3- (A-BURAEH -6 ) IR, FRFELE
T RREL AT SRR

Hor, RUABURESE; RPAM R, BUR IR EL 20t
5 2. WIBURIE R 1 FTIRRY 1-HUROEIE-3- (4-HUAR SRR L -6- M e Ipk R ) IR
UG, HFEAET, Frikmh @By HEE. —Om A, 4-1kE, 4-
L 1-DRIE G [-MERE A A B 1-IR I 5
3. WIBCRIEESR 1 Frid i) 1-BUR IR FE-3- (4-HUR ORI S e -6- s RIS ) Ji
FUAEY, HEHEAT, RPNE. & FEIE. =HHE, odE, sHURr
o

ﬂ
e

10 7o

4. 1-HURORFE-3- (4-BURORFLE Fe-0- R AL ) IR SR & 1 TT V5
FURFIEAE T, R U 28 LA B 20 AR 6- 0B -4- 7 G B W AR R £ T J5R )
PR, 75 1-HUOORRE-3- (4-BUARIRBL U -6- W L ) IR SR AL 5405
b, BUAGHZR FE 2k B 5 oK T

N3
R1
15 :

Hrp, RUONTHEKE., &, 4-1mhRs, 4- - 1-IRBEFE . 1-AE g ke
Fal 1-WRTEH

HUAR Y 6-22 Jik-4- T e i s ek ) i dg =X
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/ |
T
HN \
HsN XN N
Z
N
Hrr, RZNE. & WEE. =& WE., oM., SRR FREE,

5. WIRURIELR 4 Frid ey 1-HUROREE-3- (4-HUAROR IR s -6- M bR ) Jik
KNSRI G ROTVE, REAE T, BURHIZE IR 25 5 BURH 6-2 k-4
75 RRHEVE R IR Y BE IR LR 101 B 1 R REUAR R 2R HBEBE B U N B R
5~10 L.

6. L-HURIREE-3- (4-HURSRIEEIE-6- bk L) JIRAGER R 550, gy
MEAE T, ZER A VEWEBORIE R 1 BB R 1-BURIREE-3- (4-HUARR A
-6-MEMRIREL ) IRSRAL S 5 B AL 1:2 B EE /R B AERE B 30~60 738 )5 il 75 o

7. ARIEBURIELR 6 Frid i 1-HUARIRAE-3- (4-HUARORHE G 2 -6- 1 e 56 )
IRIERRNAEY, IR N R TR, W SR B T AR

8. BURIELR 1 ATk 1-HUARRIE-3- (4-HUfRIREE T I -6- M e L ) iR
WA PNBRRIEER 6 FTid 0 1-HURIREE-3- (4-HUAROR HE G 2 -6- M eI D I 1)
LA APIAE R PR 25 R P R A

9. WBUFIEKR 8 Bk MR, FLRHEA T, £ -HUOREE-3- (4-HUAOR
FLHE-6- MRS ) RS B ER 1-HUAROREE-3- (4-HUAR IR L 1 L -6- W L
B R ERSAE P A ARk TR B A
Hep R R FR B ST HIF P 50~500mg A 1-HURARHRE-3- (4-HUfC RS

6-EMEIREL) IR A WL BB
10. WACRZER 9 IR R A, FURFIEAE T, PR R e E Al 1y
F AR IR b A A e LA

b7

M
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