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Synthesis of the related substances of gefitinib
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Abstract

stances of gefitinib were identified based on the synthetic route and synthesized, and their structures were

To strengthen the quality control over gefitinib and establish its quality criterion, four related sub-

confirmed by '"H NMR and MS. These substances were 4-( 3-chloro-4-fluorophenylamino) -7-methoxyquinazolin-6-
ol (A), N-(3-chloro-4-fluorophenyl) -6, 7-dimethoxyquinazolin-4-amine( B) , 4-( 3-chloro-4-fluorophenylamino) -7-
methoxyquinazolin-6-yloxy) propylamino) ethanol ( C) and N-(3, 4-dichlorophenyl) -7-methoxy-6-( 3-morpholin-
opropoxy) quinazolin-4-amine( D).
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Figure 1 Structure of gefitinib
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Figure 3  Synthesis of related substance A
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Figure 2 HPLC diagram of gefitinib
1:Gefitinib ;2 ; Related substance C;3:Related substance A ;4 :Related
substance D ;5 : Related substance B
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Figure 4 Synthesis of related substance B
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Figure 5 Synthesis of related substance C
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Figure 6 Synthesis of related substance D
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Z6~7, M HEAZRTTIE, B H, T IEELE 6
UEIE PR TR, 154 B ok R AR 44 (A, 35.33
2,85% ) ,300 °C 4y f#, 2 & 98.6% , ESI-MS (m/
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z):320.1[M +H] " ;'H NMR(DMSO0,500 MHz) §:
9.48(1H,s,NH),8.47 (1H,s, Ar-H),8.22 (1H,
dd,J=6.9,2.6 Hz,Ar-H) ,7.83(1H,dd,J =9.0,
4.2,2.7 Hz,Ar-H) ,7.77(1H,s,Ar-H) ,7. 40 (1H,
t,/=9.1 Hz,Ar-H) ,7.20(1H,s,Ar-H) ,3.95(3H,
d,J=1.7 Hz,CH,0)

N-(3-FA4-BKHE)6,7-=F F kv ok4- M
(HAX#%RB)

Ktk &9 5 (10.3 g,0.05 mol) , 5 1k I 1
50 mL DMF 15 mL G A Z#0fH, BERE [E1R 70 min,
TLC A5 f2 B 28 5, U TSCA ) R A R =R,
FCAF Y 3-F-4-FAHE (14.6 g,0. 1 mol) Y 7 I BE
V150 mL i AFLH,50 °C /2 ;i 2 h, TLC il , s
FE R, 158 X5 B(8.27 ¢,50% ) , mp >
220 °C, 4 fF 99.8% , ESI-MS(m/z):332.1[ M +
H]*;'H NMR ( DMSO, 300 MHz) §:9.56 (1H, s,
NH),8.50(1 H,s,Ar-H) ,8. 14 (1H,dd, J =2.7
Hz,6.9 Hz Ar-H) ,7.81(1H,s,Ar-H) ,7.79(1H, s,
Ar-H) ,7.45(1H,t,J=9.0 Hz,Ar-H) ,7.21(1H,s,
Ar-H) ,3.95(6H,m,CH,0 x2)

4-(3-F4-A-FH) B A& )-T-F R A v ok-6-
A)EE) mAR) B TE(A XM C)

BB LY A(5.56 ¢,0.0173 mol) FRERET
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(5.56 g,0.04 mol) , MifL4 (3. 34 ¢,0. 02 mol) I&
FHEE(278 mL) H1, 7E 40 CHi$E 20 min, R E
80 °C, Z1& i A 1-5-3-1R N ¢ (22. 24 mL,
0. 134 mol) ,F 80 °C )i} 6 h, TLC Wi ( & 1j5-F
FE,95:5) , RMAR, BHBER, BEZEEE
L NAGE & A A, S0 CHERE 0.5 h, #igfE A
ERRER(T) .

Kl e 7(1 g,3.12 mmol) , BREREA (1.2 g,
8. 68 mmol) , BALER (0. 08 g,0. 48 mmol ) 75 T 2 &
B 20 mL &, F 40 CHidE 20 min, FHIEZE 80 C 2
NE 4 h, TLC Wil (5 475-FBE,95:5) , N5 7R, 1%
HZEZIE, A 80 mL HEE, G HEGEEN S, H
LR TRE 4 IR IR B AT C(1.2 ¢,90% ) ,
mp:110 ~ 111.3 °C, 4 J&F 98% , ESI-MS (m/z) :
421.1[M + H]" ;' H NMR ( DMSO, 500 MHz) §:
9.63(1H,s,NH),8.55(1H,s, Ar-H),8. 18 (1H,
dd,J =6.8.2.6 Hz, Ar-H) ,8.00 ~7.75(2H,m, Ar-
H).7.50(1H,t,J =9. 1 Hz,Ar-H) ,7.25(1H,s, Ar-
H),4.26 (2H,t, ] = 6.4 Hz, CH,), 4. 18 ~ 3.79
(3H,m,0CH,),2.79(2H,t,J =6.7 Hz,CH, ),
2.66(2H,t,J =5.7 Hz,CH,),2. 17 ~1.91(2H, m,
CH,),1.17(2H,dt,J =5.7,7.0 Hz,CH,) .

N-(3,4-=RFH) -7-F R A-6-"Tok i A A%
wopk-4-R (A kP D)

ZHESCHR [ 8 ] HRIE /Y 7 BB e 1B T Tk
%o TER.60% ;mp: 189 ~192 C; 4 99.63% ,
ESI-MS (m/z):463.1[M + H]*;' H NMR ( 500
MHz,DMSO) 6:8.89(s,1H,NH),8.60(s,1H, Ar-
H),8.22(d,1H,J =2.4 Hz, Ar-H),7.92 (s, 1H,
Ar-H),7.89(d,1H,J=3.6 Hz,Ar-H) ,7. 75(t,1H,

J=8.7 Hz,Ar-H),7.39(s,1H,Ar-H) ,4. 40 (t,2H,
CH,),3.81 ~4.01(s,3 H,CH,0),3.37 (m,4H,
CH, x2),2.50 (m,6H, CH, x3),2.32(m,2H,
CH,) .
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