423 %5 Jit 3 2 iR Vol 42 No.5
202149 H Journal of Chinese Mass Spectrometry Society Sep. 2021

S 70 470 B 968 25 4D Y
ESI-MS/MS fg#Tfn s ¥ £ &

w1 AE L AE Kk

O B2 e B 25T 5807 . 11l 201203)

T B 1) B R 25 0 2 T 2 I R A R TR AR LR B B R 2 — 2R,
W§ 55 5 i (EST-MS) 16 2 il #7 245 0 & b & 8 B VE A 0 i 15 8002 o7 24 gl % AR ) B o 40 BT O 1%
R o 002 e 25 AR W AR 0 R AR . AR SRS TR E BE R A B ) O 2 R e R e L B b
e e ﬁ%%ﬁn‘éthé%*éh'éJﬂﬁéﬁ%&ﬁi%ﬁﬁﬁ’:%%Eﬁﬂi%fﬁf&ﬁﬁp%%ﬁﬁéfﬁﬁm
FRAE . 97 5 MR 25 AT LU . IR &R IR X T 40T 338 T A B BEAT R A 4 AT LA B ey S
SRR 8 TR E R RS E R X

KGR L BN 25 5 BT SS  BT I AR 5 AU M e

FESHES:0657.63 XHRAREAD : A XEHS:1004-2997(2021)05-0804-15

doi:10. 7538/zpxh. 2021. 0097

ESI-MS/MS Interpretation and
Metabolite Identification of Targeted Anti-tumor Drugs
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Abstract; Targeted anti-tumor drugs have been a hot spot in the research and develop-
ment of new drugs, and are also the largest group of new drugs approved for marketing
in China in recent years. Electrospray mass spectrometry (ESI-MS) plays a pivotal role
in studies of pharmacokinetics and drug metabolism, which is an integral part of drug
discovery and development nowadays. The review provided fragmentation schemes of
targeted anticancer drugs including icotinib, apatinib, pyrotinib, flumatinib, furmon-
etinib, famitinib and their main metabolites, as well as their analogs, and discussed the
general features observed in their fragmentation. The review expanded the knowledge
on the fragmentation of protonated molecules under ESI-MS/MS conditions. The frag-
mentation of anti-tumor drugs could aid to choose product ions used in selected-reaction
monitoring (SRM) bioanalysis and the m/=z-shifts of fragmentation could assist with
metabolite identification.

Key words: targeted antitumor drugs; electrospray; fragmentation of mass spectra;

metabolite identification

[ %% H AR B2 FE 42 (81521005)
AR SR R Bl ik



S5 P75 A 56 < 50 ) 0 R 25 9 19 EST-MIS/MES fige iy A6 900 45 805

[ 2000 4EfFH I B e BT AR L #E T 25
Y R R IR YT T T . KA AR AT
Sy T 2 T e TR D ) R0 L R L A A ) AR
DNA b5 g 77 460, REAAE &
A 1243 EHEE W U 25 YA BT
BT R (2011 4F) (BT R JE (2014 4F) 7
KA (2014 4F) (R LA JE (2017 4F) | 1k s 4%
JE (2018 4F) | N Mg B Je (2018 4F) (% % # e
(2018 4F) I 8 J8 (2019 4F) A 25 JE (2020
) (BT T (2020 4F) R EFTE (2021 4F) FI
LR (2021 4E) , {8 300 43 A 6 57 24 b
FASE I 0F & B B

L BRIy VY B2 S G iy e S5L )
14 245 2l 2 A= W) R i 43 A FIA T 245 0 W DU AR
o - ER B R 3% (LC-MS/MS) # £ )52 i W il
(SRMD J&: 78 H 40 H1 19 8 2 7 k0 . % TR
W 2 AR 5 7 ) 32 R BR85S
(LC-HRMS) 8 R , 38 2o #E 7+ & F FUREAE 7~
B8 - 1 WE B A O 4 A A5 A 2 A
7 IR DR AT 5 R

SCHRLS T T A2 28 25 W B AR 43 1 Jo i 24
ffR AT T 2RI . AR SO XS H 12 Rl K 3L
SR 0 TS AR AR T e X e R 1Y
— P A L % 3k S 2 0 45 e ) R AL M T 1
fiff o LRIRIZIE 25 W B A W) 0 B3 2R A
1A B F B AR R 2L = ) 85 - o FHF SRM, LL#S
B AW 730 H QAR ™ P 4 e L H
A BT %5 5 K S (ESI-MS/MS) 4%
FF 5 T4 5 1 10 4 S

1 BEER/EEER

BRIERRE 5 O I B e 45 AL A B, B A% 45
P S NE o (A o & o 1 B N i e
b2 OB e S s kG B 2 2 MR SR
SoMiRE BN E L AN ERS. Rk
JE 5 Je AR B T 1% 2R A 3 A2 4 R T L
FE 2,

BRBERAOWESTEFIM+H] m/z
392. 161 & flf #1524 7 L) 3 D
m/z 348.134.304. 108 I 278. 093 5 5 %k fisk 3¢
C—O H L% AH ¢, W] AR 45 3 26 7 ) 85 HE AT
Ry 4 . BB e AER N B iz A
F BRI IR AR Ty AR A T Bk B T IR A

=it —2 5 H AR A% . A
7 M1 HESr 1 81 B 1Y R R AR R
g3 F B YRR 25 W 1 16w, A3GE 1 BT
15 B AR SE A 5 75 25 O G AS B IR
M1 (e 254 . e ik A S8 A T 20 1 A58 ™ )
M2 724 T m/= 366. 144 Fl 322. 118 4R#1F 7= )
BT Y BT m/ 2 304. 108 S AE m/=z 322. 118
Bl B K A 1 S5 S RS B E M2 1)
ez 4540 . M2 i — 25 S8 A A BUOR R A 7 9
M3, f¢7E 2 Fh 45 44 m] GE M. m/= 366. 144 F
322. 118 5 M2 [F-E = ) & AR . R 58
JeEAL L & FAR W ) M4 1) F 2 BT
m/z 322.118 5 M2 Wy~ ¥ 8 7406 . M5 Fi
M6 i35 5i 35 Je A AL JE i — 20 ) A B I PR 4 A
AR =

JEE B RWHES FEFRIMAH] m/=z
394. 176, FHE P2 W) B & m/ = 336. 134, 304. 108,
278.092, m/z 336.134 Z L& & e i £ H
AT ERN Y E F5m/2 304.108 &
fEm/z 336. 134 REal Bt £ 1 401 H
B = = W) 8 F sm/2 278,092 2 &
R E2 A APRECEENTWET. L
%2 JE TE R N I T AR A R A A A
3L 2 B S8 AL 2R R R L R BR SR AR R
15\ DL JE i 2 Je A A Wtk — 25 A
PR A5

JE % B JE R IR B TR Y T AR kA E
P 45 0 25 S A G RE A 45 R 38 R kA
H, LBl MR RERNE AT
AR EEAW AW R WA NN
254k

2 MRER/EEDRE

BT e 5 SR VD e Y BE R ZE A AR TR L A
] Z A A T Bl 8 JE 51 AR L O B3R I S
R IR O A G ST A T SR VD e e T
F PR ML I 2 R T SRR BT
A 5 52 V0 e A A e T T SR A i A2 70 i)
AT 3 FE 4,

BTIA R e B e 2> T8 T N IMA-HTT /=
398. 189, E TP B T m/z 212. 082, IR &
FEYI B TR m/2 371.190,184. 087,92. 049,
m/z 212. 082 BT iF 45 Je I M B 0BT 285 A 1y 7™



806

=

L I

B2k

YIS T sm/= 371, 190 J& BT ) 5 Je 4 35 by 24 7=
AT S T s/ = 184. 087 Ji HY JE Mtk 10 & 1
AL E FE 1) P W) B 5 5m/ = 92. 049 J& H ALt
WEILIY 7= ) B 1. PR R R AR AR N )T iz AR
e A ML WSy 7B 5 SRR 2
AHECEE I 1 A1 A X 231 B RS 16w,
REF=YES Tl m/ =z 371. 190 48k m/ = 387. 190,

OH X
HO:@_\\COO?‘ H
HO”
o)
/\ HN A
[o o A\
0 NG
/
M5 [M+H]* m/z 584

+3H

+2H

m/z 294
+—H>m/z 320
H o iz 364
M1 [M+H]" m/z 408

miz 348

Icotinib [M+H]* m/z 392
2
+

m/z 304
M3 [M+H]" m/z 424

B 1
Fig. 1

miz322 129

HAb = & 73 50 = W& 7R 5 — 20
L AT LA W A A B R B A SR A L R AT
A 1o X B 5 A £ S AT AR . M1 S5 A
P RR 4G 13 28 LA ™= ) MO, N-Z b ug
AR =) M2 Al = e 1 m/ = 121, 039 #fE
Wi gk . M2 AL AR M3 REE B A 2 5 BT
A JE AR

mlz 322

M4 [M+H]* m/z 366

_‘ -
HO\/\O/\ HN/©\
2 0 SN
0. /)
742& O

N
COOH

OH
M6 [M+H]* mi/z 586

miz 278
m/z 304

M2 [M+H]" mi/z 410

U _H O +
H_ iz 300 —2—=miz 304—‘ H

mlz 366

M3 [M+H]" m/z 424

RRBREREETERGP~YWHRERBER

Structures and fragmentation pathways of icotinib and its main metabolites
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Fig. 2 Structures and fragmentation pathways of erlotinib and its main metabolites
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Fig.3 Structures and fragmentation pathways of apatinib and its main metabolites
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Fig. 4 Structures and fragmentation pathways of motesanib and its main metabolites
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Fig. 5 Structures and fragmentation pathways of pyrotinib and its main metabolites
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Fig. 6 Structures and fragmentation pathways of neratinib and its main metabolites
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Fig.7 Structures and fragmentation pathways of flumatinib and its main metabolites

ml/z 217
mlz 189

Y

mlz 99 miz 394
Imatinib [M+H]" m/z 494

H+
NS s
N N)\N/ N HNY
H H | N
N

milz 203

H+
PSS
N N/kN/ N
H H »
N

m/z 85 mlz 394

N-Demethyl-imatinib [M+H]" m/z 480

8 FOBERREFERESYUN-ZFEFIBRNAERMBEER

Fig. 8 Structures and fragmentation pathways of imatinib and N-demethyl-imatinib
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Fig. 9 Structures and fragmentation pathways of furmonetinib and its main metabolites
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Fig. 11 Structures and fragmentation pathways of famitinib and its main metabolites
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Fig. 12 Structures and fragmentation pathways of sunitinib and its main metabolites
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