254Kk  Acta Pharmaceutica Sinica 2022, 57(3): 839 -844 + 839 -

CHTES A I E W RPBIE AT

AR R LN NED, FAHFHE HRNE FRFLRERFARF SEARED ., FAGHHA
B S WAL, mMENRFENRRETZNRT, BACHET AL IR LB AMBRNFELERR, &
A2 B A FEALA, ST R E G 2 M 69 R M, e B Fe

A Fa T L Ae it 3R AT ) 69 37 25, AT AT - B R AR AL T (Met) 4P 2 14 Bk R/E -6 By 3R 0 B0 R A
JE BB 0908 07 25, R AR B 5 AT MetSe AR a0 24, RSl -T RSk By, o R R — Rk
CHBORE . RABRAORD AN GM T T R LS EMAENFHFIETZIN, ZH P =/ BERAAT
WAL, K RAR T — R B A 69IA3R . Ron e FFH i A2 AN T AR 28, Rk T R B STl 3 5 pad s IR 4,

st T AL B A (first in class) 25 &2 —FrE %,

DOI:10.16438/.0513-4870.2021-1216

CEE)

REBITHHIHNMESITRERE

1

(F FE R 22 R 2 e S AE BN B2 22 B 25t ST, AE 5T 100050)

1 HRER

L1 {ER#EtR

[B] 546 5440 R T (c-mesenchymal-epithelial transi-
tion factor, c-Met) A& 52 1 % 2 IR ¥ I /) — b, LT 44
FRT A4 K T (HGF), HGF 5 c-Met £ /& J& 1 55
7. HGF/c-Met {5 5 8 i 45 2 Fh A= ) Dh R, 191
0 H B T A7 AN T DA K B A AL A R
S, LA A IILAE S R A I PR B v 3 B A
c-Met Bl 75 22 bR 40 1 v ik, i HL R R AR R
g, 1 s A /N 4 it (NSCLC) &35 &R e-Met
FERA L 14 BRER A
1.2 c-Met HIHIFIBV A SARTS

AN P2 24 J5 sh 3l H AT T, [ bR b © A £ c-Met
P ) ATP 45 & A s (ORI 5L, 58 — B BOan ) 22 3 i 4%
Ak A %) XL880 (Qian F, Engst S, Yamaguchi K, et al.
Inhibition of tumor cell growth, invasion, and metastasis
by EXEL2880 (XL880, GSK1363089), a novel inhibitor of
HGF and VEGF receptor tyrosine kinases. Cancer Res,
2009, 69: 8009-8016) F11 BMS 1] 4t & %) BMS-777607
(Schroeder GM, An YM, Cai ZW, et al. Discovery of
N-(4-(2-amino-3-chloropyridin-4-yloxy)-3-fluorophenyl) -
4-ethoxy-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-
3-carboxamide (BMS-777607), a selective and orally
efficacious inhibitor of the Met kinase super family. J
Med Chem, 2009, 52: 1251-1254), BAR# 4T T IR

AT 7, (EL R o2 2 S AU 1) 77, ok = b R M 50k T
WHIE . 58 B BT FORFIE & 48 & 1 4] e-Met )i $%
P, B s A & HEN T I R R 5, G B
PF04217903 (1) (Cui JJ, McTigue M, Nambu M, et al.
Discovery of a novel class of exquisitely selective
mesenchymal-epithelial transition factor (c-MET) protein
kinase inhibitors and identification of the clinical candidate
2-(4- (1- (quinolin6-ylmethyl) -1H-[1, 2, 3]triazolo[4, 5-b]
pyrazin-6-yl) -1H-pyrazol-1-yl) -ethanol (PF-04217903)
for the treatment of cancer. ] Med Chem, 2012, 55: 8091—
8109). 554 [1) INJ-38877605 (2) (Underiner TL, Herbertz
T, Miknyoczki SJ. Discovery of small molecule c-Met
inhibitors: evolution and profiles of clinical candidates.
Anti-cancer Agents in Med Chem, 2010, 10: 7-27) I
SGX 7+ 7 [ SGX523 (3) (Buchanan SG, Hendle J,
Lee PS, et al. SGX523 is an exquisite lyselective, ATP-
competitive inhibitor of the MET receptor tyrosine
kinase with antitumor activity in vivo. Mol Cancer Ther,
2009, 8: 3181-3190), #BAT c-Met H A 5 = 1 1% £ £ 41
HVE ], ML 22 S5 K 73 A, EATTHR B kA . SR AE
I T3 o 2 DL W 05 o LR O 2
R IR LR . I = AR I
AT 7R 2 ) A AR o ) 1) 22 R A, A
) L AR P IR A

SR T A98 R 5 5 245 AT R A il B K 5 22 B, 2020



- 840 - 222224 Acta Pharmaceutica Sinica 2022, 57(3): 839 844

%

3 AT HIRAEJE (4, tepotinib) /£ H A L1,
AR FH TR IT A v UIBR 4547 c-Met 2 [ 41 i
F 14 BRER T AL 1 W 91 HE /N2 i i e (NSCLC) =835 11
259, [F4FE 5 H 1 R 5 # JE (5, capmatinib) 1 3£ [H
T, MR IRIT o-Met RAZ G NSCLC 254, X 2
5 LR I BT 0 X — SR B R AT . S I 4S
FFFAE 5 IR 1R 2% LA R R AR B, 45 48] 1 A 463 ik
AR SRR E .

= /O
NC \N/N /N ‘
J\O

N N
\N)\N N

2 ESYIRERMMLAL
2.1 SEEYFFHE

Wik 2 J3 sh 300 H NIk B B3 c-Met Y BEAR A 2
Yy b, AT A T 2tk 4 F AT SR e-Met 1 41 771 6,
A 1 1C,, = 0.12 pmol-L™ (Albrecht BK, Harmange
JC, Bauer D, et al. Discovery and optimization of triazo-
lopyridazines as potent and selective inhibitors of the c-
Met kinase. ] Med Chem, 2008, 51: 2879-2882), A Afi ]
HaW A mE 1R, SilERe (Ht) 4T
ATP 54 h, 2 UTEH 6 TR AE Met1211; Byfedk 5
Met1160 (1] NH 4= U B 45 &5 B} 4% =R RkE3R 5
Tyr1230 54 2 TR z-z AH AR . (L EW3I~51
gh e AL

Figure 1 Co-crystal structure of 6 with c-Met
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Table 1 SAR of variation in the central core
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Table 2 SAR of variation in hinge binding moiety

R

N\ N\
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Compd. R, R, .
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7 IV CH, 0.005 0.006 Not test Not test
Vand
14 SN ‘ CH,CH,OH 0.227 Not test Not test Not test
NT N
/N
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7\
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N
/\
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'
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S
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274 N AR B ORISR BL S (Jia H, Dai GX, Weng JY,
et al. Discovery of (S5)-1-(1-(imidazo[1,2-a]pyridin-6-yl)
ethyl) -6- (1-methyl-1H-pyrazol-4-yl)-1H-[1, 2, 3]triazolo
[4,5-b]pyrazine(volitinib) as a highly potent and selective

mesenchymal-epithelial transition factor (c-Met) inhibitor
in clinical development for treatment of cancer. ] Med
Chem, 2014, 57: 7577-7589).
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Table 3 SAR of compounds with the varied aromatic ring on the left hand and the selected hinge binding moieties
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n/

Table 4 SAR of the compounds with an a-methyl substituent
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Compd. R, R, R, - -
c-Met for enzyme p-Met for enzyme Cell proliferation
S
N
33 7 /)N CH, (8)-CH, 0.005 0.003 0.006
S
N
34 % /)N CH, (R)-CH, 0.032 0.032 0.113
(1
35 / —N CH,CH,OH (8)-CH, 0.007 0.003 0.016
% N 2772 3
O
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Table 5 Comparison of the pharmacokinetic profiles of com-
pounds 21 and 33

CL 14 L C_ AUC,,, F
Compd. o -1 ™ "
/L-(h-kg)” /L-kg /h /ng'mL” /ng-h-mL /%
33 0.66 1.2 1.7 4947 5504 27.2
21 4.28 5.4 1.3 1383 1067 46.0
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