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Abstract; The fragmentation pathways of three tyrosine kinase inhibitors with anilinoquinazoline moiety in-
cluding gefitinib, erlotinib and icotinibwere analyzed by electrospray ionization tandem mass spectrometry in
positive ion mode. The [M-+ H]" ions peaks were generated by electrospray ionization tandem mass spectrom-
etry, and the subsequent product ions of [M-+-H]" ions information were obtained by using the higher energy
collision induced dissociation and the collision induced dissociation. The results indicate that the fragmentation
behavior mainly results from the cleavage of the C, ., Cs and C; substituent of the quinazoline ring, with intra-
molecular rearrangement and migration rearrangement of H' . and the high-abundance characteristic ions for
gefitinib is m/2=128. 1, for erlotinib are m/x=278.1 and m/x=2336. 1, and for icotinib are m/2=278. 1 and
m/z=304. 1 in the secondary mass spectrum.
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1.1 FENRSEE

Q Exactive™ 414 ® DU AT Orbitrap Jii i . Bl #8552 F I (ESD & Xcalibur 2. 2 5t 40 B R 4
X (3£ [E Thermo /A7) ; AmaZon SL %A, Bt HL W % & T U8 & Esquire 5. 2 B8 40 1 R 4 (3£ 5
Bruker 22 7]).
1.2 FE#HBSKF

FAEE B (5 . S102504) JEI& & JE (it 5. S778601) (38 7 £ JE (it 5 : S292202) , ¥ Ry 4 #r 4k, 3%
[H Selleck Chemicals 2 &) 7= 5 ; BB . €35 40, 35 [# Sigma-Aldrich 23 &) 7= 5.
1.3 ZWEH
1.3.1 #He#éd WHIERR.EER R s HH R 10 mg « L B 1 mg « L
GORSSUURS
1.3.2 ikt Q-Exactive MS": HME 55 B 25 2§ U5 1E 8§ R B %5 U O 3.8 KV, 8 1R FE
320 C , B4Rl N R W RIEE AE R 1096 ~20%. AmaZon SL MS" ; HiL I 55 HL B 55 1 U, IE B
TR BANE R IE R 200 C, R R <O 2R A RS CID ARG B 4o 10 26 ~20 %.
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Tab.1 Mass fragment ions obtained from [M-+H]" of tyrosine kinase inhibitors with anilinoquinazoline

moiety using higher energy collision induced dissociation in ESI positive ion mode

m/z =1 .
Ny o 2= b R2E/ 2 L XF 7 S Y RS
feaw  HET JEFR AL Ml SE | <10 % B S R U T
[M+H]" CpuHy;CIFN, O 447.159 4  447.158 7 —1.57 [M+H]*" 19.75
P, C, H, CIFN, OF  415.133 2 415.133 3 0.24 [M+H]" —CH;OH 0.32
P, Cis HisCIFN,; OF  360.091 0 360.090 4 —1.67 [M+H]" —C,H,NO 1.04
P, Cis H CIFN; OF  320.059 7 320.0591 —1.87 [M+H]" —C;H;;NO 0.49
. n - [M+H]"—C,H;;NO—
" P, Ci;HiyN; O 224.081 8 224.0815 1.34 H, O— FC=CCl 0. 04
3 . .
o ) S LN OF - - . [M+H]" —C/HNO—CH=
2 P; CioHyN, O 189.065 9  189.065 5 2.12 CH—C. H.CIFN 0.06
Ps C,H,, NO' 128.107 0 128.106 9 —0.78 [M+H]" —C;;H,,CIFN; O, 100. 00
. N _ . [M+H]"—C;H, CIFN,0, —
P, Cs H, o NO 100. 075 7 100.076 0 3.00 CH, —CH, 5.16
< + - - [M+H]‘ _Cls H11C1FN3()2_
P C,HsN 70.065 1  70.065 8 9.99 CH, = CH, — HCHO 0.11
[M+H]"™ CyuH4N;0O/ 394.176 1 394.1755  1.52 [M+H]*" 12. 41
P, Cyo Hyo N3 OF 350.149 9  350.149 3 —1.71 [M+H]"—C,H,0 0.59
P, Cro His N3 OF 336.134 3 336.1336 —2.08 [M+H]"—C;H: O 46. 54
P, CisHyN;Of  304.108 1 304.107 4 —2.30 [M+H]" —C;H;0,—CH; OH 11. 30
J& . N [M+H]"—C;H; 0, —
g P, CisHiN; O, 278.092 4 278.091 8 —2.16 CH,OH—CH=cCH 100. 00
Je . N _ _ [M+H]"—C;H; 0, —
Ps Ci; Hi;N; O 250.097 5 250.097 1 —1.60 CH,OH—CH=CH—CO 5.19
Ps CsH; N, O 161.034 6 161.034 3 —1.86 [M+H]" —2C;H;O—CsH:N 0.10
P; CsHs N 118.0651 118.0653  1.69 [M+H]" —Cy, His N, O4 0.18
P C;H, O 59.049 1  59.0499 13.55 [M+H]" —CiyHiyN; O, 2. 60
[M+H]" CpH,N;Of  392.1605 392.1597 —2.04 [M+H]" 7.84
P, Cao His N3 OF 348.134 3 348.1337 —1.72 [M+H]"—CH,0 2.99
P, CpyHsN;Of  318.1237 318.1229 —2.51 [M+H]"—C;H0, 9.89
P, Cis Hiy N; OF 304.108 1 304.107 4 —2.30 [M+H]"—2C,H,0 100. 00
P, Ci;H;,N; 0, 290.092 4 290.0919 —1.72 [M+H]"—C;H,, 0O, 2.81
P; CsHi;N;Of  278.0924 278.0919 —1.80 [M+H]"—2C,H,O—CH=CH 60. 38
. - M+H]" —2C,H,0— _
Ps CsHioN;OF  276.076 8 276.076 4 —1.45 [ EHJECHJH; 5.94
. ‘ L [M+H]"—2C,H,0—
i% P, CisHiyN; O 260.081 8 260.081 4 1.54 CH=CH—H,0 3.43
= N .
. n - - _ [M+H]"—2C,H,0— -
Jé P Ci; Hi;N; O 250.097 5  250.097 0 2.00 CH=CH—CO 2.50
. . [M+H]"—2C,H,0—
P, Ci; HiyN; O 248.081 8 248.081 5 1.21 CH=CH— HCHO 7.18
Py C,H,N,Of 231.076 4 231.078 8  10.39 [M+H]"—C,H,0—CsH;N 3.54
. M+H]" —2C,H,0—CH=
P Ci Hio Ny 220.086 9 220.086 7 —0.91 [M+ %H—é{H;()z ¢ 4,06
Py, CioyH; N, O 187.050 2 187.050 0 —1.07 [M+H]"—2C,H,0—CsH:N 1.28
Py, Cy Hi NO, 162.054 5 162.054 8 1.85 [M-+H]J]"—2C,H,0—CyHs N, 1.35
P, CsHy N 118.065 1 118.065 2 0.85 [M+H]"—2C,H,0—C HsN,O, 1.93
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Fig. 2 Proposed fragmentation pathway of gefitinib in ESI positive ion mode
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Fig. 3 Structures of ion of gefitinib in references (m/x=128)
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Fig. 6 Proposed fragmentation pathway of erloitinib in ESI positive ion mode
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of icotinib in ESI positive ion mode
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