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Advance Research of BCR-ABL Kinase Inhibitor

LI Linyil’z, XU Yungenl*(].Department of Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009, China;
2.Nanjing Heqi Medicine Technology Co.,Ltd., Nanjing 211198, China)

ABSTRACT: Chronic myelogenous leukemia(CML) is a type of self-renewal stem cells malignant myeloproliferative disease.
PH chromosome which is an abnormal chromosome can be detected in about 90% patients with peripheral blood. Part of BCR
gene from chromosome 22 is fused with the ABL gene on chromosome 9, resulting in formation of BCR-ABL fusion gene, a new
gene sequence. The protein p210 which is encoded by this abnormal fusion gene could enhance the activity of tyrosine kinase,
resulting in the inhibition of apoptosis. The action of the BCR-ABL protein is the pathophysiologic cause of chronic
myelogenous leukemia. Imatinib is the first approved drug of BCR-ABL kinase inhibitor. However, multiple drug resistance of
tumor cells against imatinib has emerged due to the mutations in the BCR-ABL kinases. To overcome imatinib resistance, the
second generation BCR-ABL inhibitors were developed, including multi-target kinase inhibitors. Although these inhibitors have
been proved to be effective against most mutations of BCE-ABL except T3151. Subsequently, the third generation BCR-ABL
kinase inhibitors targeting T3151 mutation have been developed. These inhibitors could be used as single agent or combined with
other drugs. Some efforts have been performed to increase the inhibitor selective and reduce adverse side effects. With
developing from the single target to multi targets, BCR-ABL inhibitors could inhibit wild type and mutanted BCR-ABL kinases.
The recent progress in research on high selectivity and more potent BCR-ABL inhibitors is ongoing.

KEY WORDS: chronic granulocytic leukemia; BCR-ABL; inhibitor; selectivity
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Fig. 1 Structural formula of imatinib
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Fig. 2 Hydrogen and binding site of imatinib
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Fig.3 Combination model of imatinib and BCR-ABL
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Fig. 4 Structural formula of dasatinib
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Fig. 5 Combination model of dasatinib and BCR-ABL
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Fig. 6 Structural formula of nilotinib
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Fig. 7 Modification process from imatinib to nilotinib
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Fig. 8 Combination model of nilotinib and BCR-ABL
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Fig. 9 Structural formula of ponatinib
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Fig. 10 Combination model of ponatinib and BCR-ABL
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Fig. 11 Comparison of ponatinib or imatinib binding with
protein comparison
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Fig. 12 Structural formula of GNF-2
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Fig. 13 Combination model of GNF-2 and wild-type or
mutant BCR-ABL
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Fig. 15 Combination model of GNF-7 and BCR-ABL
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Fig. 16 Optimization process of BMX-053
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Tab.1 Inhibition effect of every compound on BCR-ABL related cell lines

BaF3/ Tel-Abl-BaF3/ P210-BaF3/ K562/
A 4
e G pmol-L™! pmol-L™ pmol L™ pmol-L™
S
)N\/w/\/\/l H)UCFS
GNF-7 HN "“ o 0.12 0.005 0.014 0.009
3
N
xﬁf/g J\[j
11g 8.00 0.050 0.019 0.018
11 /r fk@ 5.60 0.009 0.015 0.007
J /\/\ )\ /&
11k )\ )% )U 8.38 0.292 0.126 0.030
ONBOC
/?KQ/ 3
111 fj /& 7.52 0.105 0.055 0.018
Boc
11m /& : >10 0.288 0.132 0.029
Boc
12a 0.44 0.005 0.005 0.003
NH,
R E IR 252 2016 4E 7 F 55 33 555 7 Chin J Mod Appl Pharm, 2016 July, Vol.33 No.7 -959.



atn Jepat BaF3/ Tel-Abl-BaF3/ P210-BaF3/ K562/
25 )
" e pmol-L™ pmol-L™ pmol-L™! pmol-L™
OBV e
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Nq/\/\N N
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NH,
PO
N/‘ N N CFs
PR H
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N
H
T8
N7 N N CFs
Ay
12h 0" "N l‘\l o >10 2.043 2.705 0.220
N
H
PO
N N N CFs
KA A, #
12i 0" N l\‘l o >10 0.015 0.032 0.013
NH,
2 A
N7 N N CFs
O M H
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NO,
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ey ZIAEN . - 5 .
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g 1§
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o j@\ o
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o I w H
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2 X1
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. H H
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Fig. 17 Combination model of BMX-053 and BCR-ABL
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