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Abstract Thirteen novel 4-phenoxyquinoline derivatives bearing semicarbazone moiety were successfully designed
and synthesized based on the structural characteristics of 4-phenoxyquinoline small molecule type II c-Met kinase
inhibitors. The in wvitro inhibitory activities of all the target compounds against c-Met kinase were evaluated
using mobility shift assay. The in vitro antiproliferative activities of the target compounds against A549, PC-3,
AGS and MKN45 cells were evaluated using MTT-based assay. Most of the target compounds showed excellent

inhibitory activities against c-Met kinase and all the tested cancer cell lines. Among them, compounds 6f (c-Met:
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1C4=14.50 nmol/L.) and 6k (c-Met: 1C,=15.68 nmol/L) exhibited excellent inhibition activity of against c-Met
kinase. The IC, values of 6f for A549, PC-3, AGS and MKN-45 cells were 0.93, 7.81, 12.88, and 2.58 pwmol/L,
respectively. The 1C, values of 6k for A549, PC-3, AGS and MKN45 cells were 0.67, 6.60, 3.04, and 0.88 pmol/L,

respectively. Further studies on the anti-tumor mechanism indicated that compound 6k induced MKN45 and A549
cells apoptosis, and inhibited the migration ability of MKN45 and A549 cells.

Keywords Drug molecular design; c-Met inhibitor; 4-Phenoxyquinoline; Semicarbazone; Anticancer activity

JERE SURRA G PE IR | 2™ A A SRR A B WA FI 22 & , B AR 25 iy ik o8 B R
= g ra) b e R (Cellularmesenchymal epithelial transition factor, c-Met) NN
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Scheme 1 Design strategy and structures of the target compounds
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I, SRHEBURE LA P e SRR JE (Lenvatinib ) J2& b T 2 10 171 A 2 8 o5 3 it 1 ) 551
E 46 B FDA HEHENE y— 2697 259 M 3097 HUIR R (THCA) | B 4 i ges (RCC) TR 31 JH- 41 it 93
(HCC)P2 ARWFFE LA 4-2R S HEME IR Type 1B /N3 c-Met SN 70 A9 254438 X h 26, 7E Moiety
ARSI ARARER JE Y 4- (3-FRAE I ) -7-F AR -6- 2 5 Y R S s vk, T2 I A 4 48 i s R A%
Moiety B #5430 B3 BUR IR IELE M, IRUEF FAS [ AT A EAC , Rl R 141 5 1A B34 247 Linker 385>
TE W 4 A IR A B, PRRIE AR AT BRI TG PE (R MR, LAIYI3E 1 76 Moiety A Fll Moiety B B3543-38 il
S IARTN AR A 18— Z 5 5 48 IR 1 4- 2R A SIS AL &8 . SR RS R AR v (MTS) il
BT HARE A YR o-Met B A0 76 PE . SR FHBEMEEE (MTT) 75008 T H AR AL A 0% A i 240 Bt Ak
A549 . AHiHI IR AR AR PC-3 . A B R A fIRR AGS FI MKN-45 ARS8 58 15 . SR AO/EB XYL (2,
B H1 Hoechst 33342 Yu (422255 T L5 6k 155 MKN4S F1 AS49 AU A T- A5 . 3817 Transwell SC 56
ZELT AL E W) 6k X MKN4S F1 A549 4 iLiE A5 68 1 (A2 . B o SR AT | 4 AT FIBL ) 1
ORI FE K 22 BT R - Met SRR i 3R 2R BU BRI AL 54
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6a: R=4-F 6d: R=4-CF; 6g: R=3.4-diF 6j: R=3,4-diOCH; 6m: R=3.4,5-triOCH;

6b: R=4-Cl 6¢: R=4-N(CHs), 6h: R=2-Cl-4-F 6k: R=3-OH-4-OCH;
6¢: R=4-Br 6f: R=4-SO,CH; 6i: R=2,3-diCl 6l: R=2,4-diOH

Scheme 2 Synthetic routes of target compounds 6a—6m
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SAUHE |7 A R ME bR -6- SRR (5) 5 B, K BB AR 5 23 30l 5 AN [] R RO R FE VK S R AL T 7E
CBEER A ROV T 134 4-{3-50-4-[ 2- (U 38 ) k- 1- FH Ik e 5 2R A0 0L | -7- HH A e ik -6- Y
I % (6a~6m). FJFH'H NMR, "C NMR F1 MS 3% X} H ARG 6a~6m (5 iE 17 1T RAE (WLA SCZRE
HE).

121 (A4 286 K22 ¥ 4-50-7-H 5 s uk-6- FF BERE (20 g, 84. 51 mmol) Fl 3- G -4-filf KL 7K
(18.2 g, 126. 77 mmol) LA 100 mL 4R, IRV 30 h. RE RN EEHIG , WHI B, WS, 5%
PG A B R, TR K.CO AR AT SRk 43 Ve 3 Ik, A HLAE , R JCKBREREh T
W, b uE, ZE T RARAR O R, AR TR IR B A 1K 19. 90 g, I 63. 0%. ESI-MS, m/z(GHEEH) :
374.10(374.05)[M+H]".

122 fbad3 s m > Bk 2(19.00 g, 50. 84 mmol) | £#5 (17. 03 g, 305. 02 mmol ) FlFESHZ
(45.80 g, 762. 67 mmol) fill A 200 mL Z BEH, FEAIA 20 mL 7K, II#AEN 12 he £F SO0 58 52 5 2 #4
TIUE , VR R ZE R B AT, M YA Z TR B A R4 9. 80 ¢, UL 56. 1%. ESI-MS,
m/z(HEAE) : 344.10(344. 08) [M+H]".

123 {LAamama R Bbam3(8.00 g, 23.27 mmol) Fl = Z f#%(7. 10 g, 70. 16 mmol) I A 60 mL
FJE DU KR (THEF) 1, 760 ~ 5 °CR i & AR (4. 40 g, 28. 10 mmol ) A4 20 mL T4 THF i, ¥
INFEEE G T2 T ROV 3 he FERON 58 58 5 28 th s ), #- i T 60 mL W erh, S /K ik
W3R, SN, FHIJCKBRRR A T8 5 1 08, UR 78 T FIFRIR S A5 7. 60 g, 772 70. 4%. %
IR, HEMT T 2.

124 a5 ths ik B8 a(7.5 g, 16. 17 mmol) I f# T 50 mL 1,4- 85, 1248 i A
20 mL 80% /KA Wk, IRV 212 h. N SEHJERHIZE 10 CLUR, s 38 iiie, FKgE, Has
B, 1SR (A EA 4. 60 g, I3 70. 8%. 'H NMR (600 MHz, DMSO-d,), 6: 9. 19(s, 1H), 8.82~8.61(m,
2H), 8.43(s, 1H), 7.97(s, 1H), 7.86(s, 1H), 7.74(s, 1H), 7.62~7.45(m, 2H), 7.28(dd, J=9.0,
2.7 Hz, 1H), 6.55(d, J=5.2 Hz, 1H), 4. 74(s, 2H), 4.04(s, 3H) ; ESI-MS, m/&(313{% ) : 402. 10
(402.10) [M+H J*.

12.5 LA 4 6a~ 6mth & % FHALAH5(0.20 g, 0. 50 mmol) FIHULHE HEE (0. 60 mmol) ITA 5 mL 2
B, FEINAGE HEPKEERR , [T SO0 8 he R NI SEER IS, S IR ) R I, A R R A, bR
UUUE, JEDER/DE Ok, TGS 8 e &=, RI2Y 6a~6m.

4- 13- -4-[ 2- (4G 38 k- 1-F I | AR S 3k | -7- Y AR s k-6~ FH BB (6a) - L EBLlIIAR, W%
69.3%, m. p.: 265.4~267.1 ‘C. 'H NMR (600 MHz, DMSO-d,) , 8: 11.18(s, 1H), 8.98(s, 1H), 8.70
(s, 2H), 8.26(d, J=8.6 Hz, 1H), 8.02(s, 1H), 7.90(s, 1H), 7.86~7.72(m, 3H), 7.64(s, 1H),
7.54(s, 1H), 7.42~7.25(m, 3H), 6.58(s, 1H), 4.05(s, 3H); “C NMR (150 MHz, DMSO-d,) , &:
166. 16, 163.27 (d, J=247.4 Hz) , 161.78, 158.44, 153.75, 152.85, 152.03, 149.30, 140.78,
133.59, 131.07, 129.22(d, J=8.4 Hz), 125.44, 125. 11, 124.98, 123.50, 122.44, 121.01, 116.33
(d, J=21.9Hz), 114.79, 108. 28, 103. 54, 56. 56; ESI-MS, m/z(i15{E) : 508. 10(508. 12)[ M+H |*.

4-13-5-4-[ 2-(4-F0 R 38 k- 1- e 356 [ OR AU 0E £ -7- R AR Sk s mbk-6- FH Tz (6b) = B[l 4, e
75.4%, m. p.: 258.3~259.9 ‘C. 'H NMR (600 MHz, DMSO-d,), 8: 11.15(s, 1H), 8.91(s, 1H), 8. 63
(d, J=10.0 Hz, 2H), 8.16(d, J=8.5 Hz, 1H), 7.94(s, 1H), 7.82(s, 1H), 7.71(s, 3H), 7.57 (s,
1H), 7.47(s, 3H), 7.28(d, J=8.4 Hz, 1H), 6.51(s, 1H), 3.98(s, 3H); *C NMR(150 MHz, DMSO-d,)
8: 166.16, 161.76, 158.45, 153.76, 152.83, 152.03, 149.45, 140.59, 134.52, 133.55, 133.42,
129.35, 128.73, 125.48, 125.30, 125.09, 123.83, 122.45, 120.99, 114.79, 108.29, 103.57,
56.57; ESI-MS, m/z(TH5AE) : 524.10(524. 09) [M+H]".

4- 13- -4-[ 2-(4-P5L R 35 k- 1- O I g 5 IR A0 £ -7- R AR D bk -6- FH TE R (6c) = P14, Wi
79.8%, m. p.: 203.2~205.5 “C. 'H NMR(600 MHz, DMSO-d,), 6: 11.22(s, 1H), 8.98(s, 1H), 8.69
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(s, 2H), 8.23(d, J=8.3 Hz, 1H), 7.99(s, 1H), 7.88(s, 1H), 7.82~7.60(m, 6H), 7.54(s, 1H),
7.35(d, J=7.8 Hz, 1H), 6.58(s, 1H), 4.05(s, 3H); “C NMR (150 MHz, DMSO-d,) , &: 166. 16,
161.75, 158.46, 153.76, 152.81, 152.04, 149.47, 140.70, 133.77, 133.54, 132.25, 128.96,
125.49, 125.28, 125.10, 123.79, 123.31, 122.43, 120.97, 114.82, 108.30, 103. 60, 56.57; ESI-
MS, m/z(HEAE) : 568. 10(568. 04) [M+H*.

4-13-GH-4- [ 2- (4- = 35U B 05 ) k- 1- P Jog 66 AR A0 £ -7- FPY AU R s bk-6- TR TBE Y (6d) = 11 8 [t
i, W 78.4%, m. p.: 213.7~215.5 °C. 'H NMR (600 MHz, DMSO-d,), 6: 11.35(s, 1H), 9.02(s,
1H), 8.70(d, J=5.4 Hz, 2H), 8.22(d, J=8.6 Hz, 1H), 8.09(s, 1H), 7.99(d, J=7.2 Hz, 2H), 7. 89
(s, 1H), 7.85~7.73(m, 3H), 7.65(s, 1H), 7.54(s, 1H), 7.36(d, J=8.6 Hz, 1H), 6.59(s, 1H),
4.05(s, 3H); “C NMR (150 MHz, DMSO-d,) , &: 166. 15, 161.73, 158.46, 153.76, 152.79, 152.05,
149. 60, 140.14, 138.46, 133.47, 129.81, 129.60, 127.65, 126.12, 125.47, 125.11, 124.03,
123.61, 122.44, 120.96, 114. 82, 108.30, 103. 60, 56.56; ESI-MS, m/z ({15 {H ) : 558.41(558.12)
[M+H]".

4-13-G-4-[ 2- (4- W U ) k- 1- F ok frig B | R A | -7- A B s ol -6- FH P Y (6 ) = 1 0 [t
A, W 69. 8%, m. p.: 247.7~249.5 °C. 'H NMR (600 MHz, DMSO-d,) , 6: 10.90(s, 1H), 8.99(s,
1H), 8.70(s, 2H), 8.39(d, J=8.7 Hz, 1H), 7.89(s, 2H), 7.79(s, 1H), 7.63(s, 1H), 7.60~7. 46
(m, 3H), 7.34(d, J=8.7 Hz, 1H), 6.77(d, J=7.9 Hz, 2H), 6.58(s, 1H), 4.05(s, 3H), 2.97(s,
6H) ; C NMR (150 MHz, DMSO-d,) , 6: 166. 17, 161.87, 158.44, 153.76, 152.78, 152.02, 151.70,
148.65, 142.86, 133.84, 128.30, 125.44, 125.11, 123.46, 122.45, 121.99, 121.67, 121. 14,
114.78, 112. 30, 108. 28, 103. 49, 56. 56; ESI-MS, m/z(i151H): 533.20(533.17)[M+H ]*.

4- 13- -4-[ 2- (4- PR TR 6 58 ) - 1- FPY I Jode 66 J 4R A 66 £ -7- HH A B s bl -6- FHY Tt Az (6f) « 11 8 [t
i, WK 75.2%, m. p.: 236.8~239.4 °C. 'H NMR (600 MHz, DMSO-d,), 6: 11.37(s, 1H), 9. 03 (s,
1H), 8.84~8.58(m, 2H), 8.20(d, J=8.9 Hz, 1H), 8. 10(s, 1H), 8.06~7.96(m, 4H), 7.87(s, 1H),
7.75(s, 1H), 7.64(d, J=2.5 Hz, 1H), 7.54(s, 1H), 7.35(dd, J=8.9, 2.4 Hz, 1H), 6.59(d, J=5.2
Hz, 1H), 4.05(s, 3H), 3.26(s, 3H); *C NMR (150 MHz, DMSO-d,) , 8: 166.15, 161.71, 158.47,
153.75, 152.79, 152.07, 149.73, 141.44, 139.93, 139.32, 133.44, 127.91, 127.69, 125.75,
125.50, 125.12, 124.23, 122.41, 120.91, 114. 86, 108.33, 103. 67, 56.58, 43.82; ESI-MS, m/ (it
BAE): 558.10(558. 11)[M+H]".

4-{3-50-4-[2-(3, 4- 50 W 5L ) JE-1- FH IR g i | 2R A6 £ -7- FP AR R s of-6- FR E R (6g) = 11 £ T4
% 70. 8%, m. p.: 215.2~217.4 °C. 'H NMR(600 MHz, DMSO-d,), 6: 11.22(s, 1H), 9.01(s, 1H),
8.71(s, 1H), 8.68(s, 1H), 8.10(d, J=8.0Hz, 1H), 8.02~7.72(m, 4H), 7.70~7. 46(m, 4H), 7.35
(d, J=8.6 Hz, 1H), 6.57(s, 1H), 4.04(s, 3H); “C NMR (150 MHz, DMSO-d,) , 8: 166. 15, 161. 70,
158. 46, 153.77, 153.06, 152.05, 151.07, 149.98, 139.35, 133.54, 132.49(d, J=8.9 Hz), 125.51,
125.08, 124.50, 122.44, 120.87, 118.40(d, J=17.5 Hz), 115.40(d, J=18.4 Hz), 114. 81, 108. 30,
103. 62, 56. 57; ESI-MS, m/z(7153{8) : 526. 10(526. 11)[M+H *.

4-13-5-4-[ 2-(2-5-4- TR 56 ) JF-1- F M e It | R AR | -7- A e ok -6- FR TE I (6h ) = 11 (L 4k
W 75. 5%, m. p.: 271.7~273.9 °C. 'H NMR(600 MHz, DMSO-d,), 6: 11.32(s, 1H), 8.98(s, 1H),
8.81~8.58(m, 2H), 8.34(s, 1H), 8.18(d, J=6.6 Hz, 2H), 7.88(s, 1H), 7.77(s, 1H), 7.63 (s,
1H), 7.59~7.47 (m, 2H) , 7.44~7.27 (m, 2H), 6.58 (s, 1H), 4.05(s, 3H) ; "C NMR (150 MHz,
DMSO-d,) , 8: 166. 15, 162.77(d, J=251.0 Hz), 161.72, 158.45, 153.77, 152.78, 152.04, 149.73,
136.82, 133.86(d, J=10.7 Hz), 133.46, 128.89(d, J=9.2 Hz), 128.55, 125.98, 125.47, 125.09,
124. 54, 122.45, 120.94, 117.48(d, J=25.3 Hz), 115.88(d, J=21.8 Hz), 114. 80, 108.29, 103. 59,
56.57; ESI-MS, m/Zz(THEAE) : 542.00(542. 08) [M+H ]".
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4-13-G1-4-[2-(2, 3- G0 R 3 ) k- 1- FR e e ik 1 A 56 £ -7- PP AR ks mpfe-6- FR BRI (61) = 11 6 [T A
W3 83.3%, m. p.: 254.1~255.4 “C. 'H NMR (600 MHz, DMSO-d,), 8: 11.40(s, 1H), 8.98(s, 1H),
8.83~8.62(m, 2H), 8.41(s, 1H), 8.18(d, J=8.8 Hz, 1H), 8.09(d, J=7.8 Hz, 1H), 7.86(s, 1H),
7.75(s, 1H), 7.69(d, J=7.7 Hz, 1H), 7.62(s, 1H), 7.54(s, 1H), 7.47(x, J=7.9 Hz, 1H), 7.35(d,
J=7.8 Hz, 1H), 6.59(d, J=5.0 Hz, 1H), 4.05(s, 3H); "“C NMR (150 MHz, DMSO-d,) , &: 166. 14,
161.70, 158.47, 153.73, 152.68, 152.06, 149.81, 137.50, 134.17, 133.39, 132.76, 131.53,
130.94, 128.86, 125.92, 125.70, 125.50, 125.12, 124.47, 122.38, 120.88, 114.86, 108.31,
103. 66, 56. 58; ESI-MS, m/z(iT54H ) : 558. 10(558. 05)[M+H ]".

4-{3-50-4-[2- (3, 4- Z H AU RE A W 05 ) JHF- 1 - FH T e i 1R A0 £ -7- R A s bfe-6- FH TBE B (67) - TR B 65
B4, BE 79. 9%, m. p.: 228.2~229.8 °C. 'H NMR(600 MHz, DMSO-d,), 8: 11.09(s, 1H), 9.05(s,
1H), 8.70(s, 2H), 8.34(d, J=8.7 Hz, 1H), 7.94(s, 1H), 7.89(s, 1H), 7.78(s, 1H), 7. 64(s, 1H),
7.54(s, 1H), 7.42(s, 1H), 7.35(d, J=8.4 Hz, 1H), 7.20(d, J=7.5 Hz, 1H), 7.03(d, J=7.9 Hz,
1H), 6.57(s, 1H), 4.05(s, 3H), 3.82(s, 3H), 3.81(s, 3H); “C NMR (150 MHz, DMSO-d,) , §:
166. 15, 161.82, 158.45, 153.75, 152.81, 152.04, 150.83, 149.43, 148.94, 141.79, 133.72,
127.15, 125.44, 125.12, 124.06, 122.49, 121.65, 121.15, 114.79, 111.86, 108.29, 108.05,
103. 49, 56. 56, 55.93, 55.59; ESI-MS, m/z(i144i) : 550.20(550. 15)[M+H ]".

4-13-G1-4-[ 2-(3-F2Jk-4-F A W 3 ) - 1- R Bt i B IR 4Ok -7 FHY AR s mpfe-6- F TG i (6K )« TR BT
s A, R 71.8%, m. p.: 231.3~233.6 °C. 'H NMR (600 MHz, DMSO-d,), §: 11.00(s, 1H), 9.35
(s, 1H), 8.97(s, 1H), 8.69(s, 2H), 8.38(d, J=7.7 Hz, 1H), 7.88(s, 2H), 7.77(s, 1H), 7. 65(s,
1H), 7.54(s, 1H), 7.35(d, J=7.3 Hz, 1H), 7.24(s, 1H), 7.06(s, 1H), 6.99(s, 1H), 6.59(s, 1H),
4.05(s, 3H), 3.81(s, 3H); “C NMR (150 MHz, DMSO-d,) , 8: 166. 17, 161.85, 158.45, 153.77,
152.71, 152.02, 150.00, 148.78, 147.24, 142.38, 133.73, 127.16, 125.47, 125.09, 123.67,
122. 45, 122.06, 121. 11, 120.29, 114.79, 112.26, 108.29, 103. 53, 56.57, 55.94; ESI-MS, m/ (it
BAH) : 536. 10(536. 13)[M+H]".

4-13-50-4-[2-(2,4- 3R LR 38 ) - 1- FR P i ik R At £ -7- R A s mpk-6- FH B R (1) = 11 (L]
A, IR 81. 0%, m. p.: 219.0~222.1 “C. 'H NMR (600 MHz, DMSO-d,) , 8: 10.83(s, 1H), 9.97 (s,
1H), 9.78(s, 1H), 8.89(s, 1H), 8.78~8.56(m, 2H), 8.34(d, J=9.0 Hz, 1H), 8.22(s, 1H), 7.87
(s, IH), 7.75(s, 1H), 7. 67~7.45(m, 3H), 7.33(dd, J=9.0, 2.7 Hz, 1H), 6.58(d, J=5.2 Hz, 1H),
6.43~6.24 (m, 2H) , 4.05 (s, 3H) ; “C NMR (150 MHz, DMSO-d,) , &: 166. 17, 161.86, 160. 69,
158.47, 158.22, 153.73, 152.71, 152.00, 148.80, 133.88, 125.50, 125.10, 123.79, 122.43,
122.39, 121.02, 114.83, 112. 15, 108. 32, 108. 28, 103.56, 102. 81, 56.57; ESI-MS, m/z(i151H) .
522.10(522. 12)[M+H]".

4-13--4-[2-(3,4,5- = WA EL WAL ) k- 1- AP Mo frig i 1R AUk £ -7- P AU s mpfe-6- FR BV (6m ) = 1165
A, 3 83. 2%, m. p.: 249.3~252.1 °C. '"H NMR(600 MHz, DMSO-d,), 8: 11.24(s, 1H), 9.07(s,
1H), 8.70(s, 2H), 8.33(d, J=8.3 Hz, 1H), 7.94(s, 1H), 7.88(s, 1H), 7.78(s, 1H), 7.65(s, 1H),
7.54(s, 1H), 7.36(d, J=8.7 Hz, 1H), 7.09(s, 2H), 6.57(s, 1H), 4.05(s, 3H), 3.84(s, 6H), 3.71
(s, 3H) ; “C NMR (150 MHz, DMSO-d,) , &: 166.15, 161.82, 158.45, 153.76, 153.54, 152.80,
152.03, 149.05, 141.36, 139.14, 133.65, 129.96, 125.43, 125.11, 124.33, 122.72, 122.55,
121.20, 114.76, 108.28, 104.08, 103.46, 60.49, 56.56, 56.14; ESI-MS, m/ (315 {8 ) . 580. 10
(580. 16)[M+H]".

1.2.6  RANTH] c-Met 5 B 7 M o 30 Bl 8 20 jg 36 78 08 MR SRAI MTS 5, DA Foretinib Ay FHAA XS BE, 00
E T B EPIRII T c-Met BEERADGITE 2 . R MTT#:, LA Foretinib R BHPEXT IR, $F4 1T HAnb &
Yyt NG 20 B bR AS549 . A HT4 BRIE 41 PC-3 . A B I8 4 AR AGS FI MKIN4S 4 g 4 A%k () {4 o1
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PIPTIEEE TS . BART 200 - BOMEAE K HL A RARAS AP RO A, DL 4x10° A~/ %5 B2 4R 96 FL
W, BT 37 CF% 5% CO,MBEFRANIFE 24 h. SRJG, INAKIRIMR B2 /Y B AR AL S BA: Xif 1 22

Foretinib k2% 5 72 h. BEALINA 20 pLKEE R 5 mg/mL I MTT AW, AT 4 h )5, A 150
pL ZH AR (DMSO) B , 4k 2 W B e 20, (8 2 ) BEBEPR(UAE 490 nm T IEOGEEE , &
Je il SPSS F AT A ECM Sl B (IC)ME . HAREA P il c-Met G 54 6T 4 B0 firbed 4 fLpk i 47t
BB TS PR R SE 00 7 1A S 2 AR A i TR

1.2.7 AO/EB R & L5 o HIPHEAL T XA A H AR KRAS R AT 09 MKN45 Fl A549 2 il 0 6 fL
Wb, A5 B Ry 2x10° AN /AL . I ATE B H B (0. 1 11,0 wmol/L) A AL4A 4 6k (DMSO (A TR 23 BN T
0.1%), BT P E IR 48 h. FFEFEFRW, BALINA 500 pL B2 EE 52 vhi (PBS, pH=7.2~7.4)J5
FEHIA 20 wl AO/EB T A, S TRBE UL (015 min, £l FR) B 26 % WA BE LA F471 1R .

1.2.8  Hoechst 33342 %+ 52 5 A3 JIPKe b X E A A H AR FOIRAS R A7 (9 MKN45 Fi1 A549 4 i 270+
6 FLAk 2% Ol 2x10° AL InATE E W (0. 1711, 0 wmol/L) (LA 1 6k (DMSO 1T 445/
T0.1%), BETIEFA DI 48 he FF LR, BALINA 1.5 mL % 4% 2 5 I [ 72 20 min, 723 [H
SEW, FHPBS(pH=7. 2~7. 4) PRI AL 2 %, LA Hoechst 33342 Y& (23 0. 5 mL/AL, & iEEDEYL (T 15 min
JE FHPBS(pH=7. 2~7. 4) Ve AL 2 ¥k, B TAEIESOCR MG F WEIHIE.

1.2.9  Transwell 525 YCAEXFEAE KA HAE KORAS AT B9 MKN45 FT AS49 4 fifL, DL 2x10* 4~/200 pl i
Y AT L= g, FTEAS00 wL & 15% R4 13 (FBS) i 58 ki 32 5L, FEIMAFE W B 11k
EWr6k, BT 37 °C. & 5% CO,MIEFRATIEE 24 h. BUH/NE, 4% 23 FFERE 15 min, 75 PBS
(pH=7. 2~7. ) REETEVEFS AT mL 0. 5% 25 S 5 94, &I 444,20 min J5 5+ L 94, H PBS(pH=7. 2~
7. A) VRGN, BRIER YNGR, SRR TSSO B ST M WS

2 SHREHE

2.1 RSMIME] c-Met 8 EEE 14 04T AR 40 A 1L 7 5 1 i 45 B

H bRl A P ARSMIM] c-Met SIS AT R 40 MG e TE PS5 R 02 1. 78 o-Met BARRHN VG 1 7
1, 13 BHimeEWh A 740 BAA B c-Met BEBEHE M , 1C,E /N T 100 nmol/L. H:H1 6f, 6k F1
61 3~ HFpfb & HAT G A o-Met SREID HITEME , 1C, fH 20914 14. 50, 15. 68 F122. 46 nmol/L. ¥4
ORI FE R, AR I K3 E 0 ROy B EC RS, oA Wi 7 LA 19 16 & ¥ 6a (R=4-F) Fil
6f(4-SO,CH,) Tl c-Met Sl i 5 PEAR XA, 17 7 o 7 JE T 1) 6e [ 4-N (CH,), | HAT H A A1 ] c-Met

Table 1 c-Met kinase inhibitory activities and antiproliferative activities of 6a—6m

Compd. R 1C5;'/(nmol-L™) 1"/ (panol- L")
c-Met A549 PC-3 AGS MKN45
6a 4-F 48.71 +2.68 14.41 +0.29 5.34 +0.51 6.65 + 0.48 1.79 + 1.46
6b 4-Cl >5000 14.86 + 0.43 1.13 £ 0.09 3.77+0.36 1.98 £ 0.19
6c 4-Br >5000 9.57 +0.35 3.19 £ 0.27 2.63 +0.19 6.03 + 0.46
6d 4-CF, 374.26 + 0.63 2.31+0.11 8.12+0.84 3.67 +0.38 0.98 +0.10
6e 4—N(CH3)2 134.35 + 3.56 1.81 £0.12 0.96 + 0.09 5.39 +0.31 322 +0.21
6f 4-S0,CH, 14.50 + 0.40 0.93 +0.06 7.81 +0.83 12.88 + 1.78 2.58 +0.16
6g 3,4-diF 51.54 +0.32 7.14 +0.76 7.45 +0.68 6.00 + 0.54 3.01 £0.37
6h 2-Cl-4-F >5000 14.40 + 1.49 2.82+0.25 22.94 +1.02 9.78 +0.43
61 2,3-diCl >5000 46.61 +3.53 323 +0.12 26.36 + 2.56 6.61 +0.57
6j 3,4-diOCH, 84.31 £ 0.63 7.47 +0.54 12.62 + 1.51 4.89 +0.28 2.58 +0.14
6k 3-OH-4-OCH, 15.68 + 0.28 0.67 +0.06 6.60 + 0.48 13.04 + 1.17 0.88 +0.06
6l 2,4-diOH 22.46 + 1.03 4.29 +0.19 4.87 +0.35 9.68 + 0.62 1.42 +0.12
6m 3,4,5-ri0CH, 98.79 + 1.69 431 +0.22 5.32+0.27 3.67+0.14 2.13+0.17
Foretinib” — 1.53+£0.13 1.12 + 0.09 0.51 +0.03 0.97 + 0.06 0.06 + 0.003

a. Data presented are the mean + SD values of three independent determinations ; b. used as a positive control.
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WS VE . 24 R=4-C1(6b) Fl R=4-Br(6¢) I, HFR AR 25 c-Met BFHITEE . R U A FIY R A
SUBACIERT , & B AY L&) 6h (R=2-Cl-4-F ) F1 6i (R=2, 3-diCl ) 2k 2 c-Met BUBEHM I 16 1, HAb &
Y35 A BT ) e-Met SR IS 14, R0 & A BRI L5 4 6k (R=3-OH-4-OCH,) f1 61 (R=2, 4-di-
OH) 1EPERAL . MR MR FR F i R b =B IE R=3, 4, 5-uiOCH, (6m) i}, 5 R=3,4-diOCH, 11L& 1Y)
(6)) A E, TEHEFE IR .

TERSM UGG YE T, H ARG P Al 40 ik AS49 . A RIS B 4 i PC-3 . A 15 i 4t L ik
AGS FI MKN45 4 B i 40 B AR 3 BoR T b 48 5T RSN A 16 1, FLIC, (EYE B R 0. 67~ 46. 61
wmol/L. $5 5124k 41y 6f F1 6k 31 1] A549 41 MU 11 1C, 18 . 6e 1] PC-3 20 L 1) 1C, 115 LA K2 6d F11 6k 4111751
MKN45 AL ICso (347N F 1. 00 mol/L, s T4 K AAS Ny b 200 e 4 g v e
2.2 AO/EB JULBSIIEHER

h YW T BAME S PP LS, 5T A0 6k X MKN4S Fl A549 4 i 408 G815 M Ay
(IC5,fE 4351k 0. 88 F10. 67 wmol/L). i1t AO/EB Y (o 5255 WAL T MKN4S A A1 A549 A 284k 54 6k
REFE 48 h IS ITEASZRAE . 45 BN, MKN45 1 A549 41428 [0 MM A 5838 |, 31 B, St —
PRI . Bl NI EE ) ok Ab PR , AMRIE S &R . #E0. 1 pmol/L MR EE TR, i n A
Pl /L, T3 S B S ) AR TR s 1T 1. 0 wmol/L VTR, Ak i b, If
H A0 M 2 0 S AR AL B DO E M AR TR RRIE (1 1), IR 25 R M, L5 6k BRI 15 5 MKN4S5 FiI
AS49 Hiiffd K AR T

Control 6k: 0.1 pmol/L 6k: 1.0 umol/L

®

7 "N . : " .
100 um K 100 um
.-

Fig. 1 AO/EB stained apoptosis of MKN45(A) and A549(B) cells with different concentrations of compound 6k

2.3 Hoechst 33342 B LIGFER

T AL A ) 6k BEAEE S MKN4S F1 AS49 i ifl & AE AT, i1 Hoechst 33342 Y (0 SZH6W
Z2T MKN45 Fl A549 4HI 24k 54 6k AL PR 48 h J5 AN AZ LS54k . AniEl 2 FF 7R, MKN4S Fl A549 4l ity
A% 2L 200 B A S IS ST S A 080, Rl NIk B 1) ok Ab RS, AN AEAZ Hh B4R 4 L R 42
HAAYIE), 76 1.0 pmol/L MR EE T, 4RHAZ HBIHOR e e, BV T HRRRE, Az e th i 3%
WD, AR A Y 6k RENS I S MKN4S FIl A549 4 it & A R T
2.4 Transwell SR 45 R

i 32 Transwell SZEG KGN T 1454 6k % MKN4S 1 AS49 40T RLBE 1520 . 25 LI 3. 45 R 8
7Iv, MKN45 F1 A549 4 g 2s (10 B i B A i B 2, Bl A5 4 ok Ve BE R3S I, A% 1) 20 i 45 i
WL, FIALA W 6k BEMSHN I MKN45 F1 A549 4 (1T % hig
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Control 6k: 1.0 pmol/L

6k: 0.1 pmol/L

100 pm

®

100 pm he 100 pm 100 um

Fig. 2 Hoechst 33342 stained apoptosis of MKN45(A) and A549(B) cells with different

concentrations of compound 6k

600

A)
Control 6k: 0.1 pmol/L 6k: 1.0 umol/L
y O TR S = 400 |
. - - . ) - 0 L% =]
. ; 4 ‘hv.;.;%/i’s i AP AT 5 2
o e v, :%;0‘."."\-.2;‘ T e X ©
; et e Gt LA ST S S 200 -
| AN g 5 ":"&" \.,'\' P R O
s b Um N S Y 2. o
. Sk SRS EE Sl Palide, JINE P ‘
. A . .t i\" :4"._ '; Ay
o A k0t ' 100 um 0 Iil—
i ] ‘,p, g e — C 1 (
G PR ontro
ca/(umol-L1)
300
©
Control
' = 200 |
=
3
3 100 b I
0 IiL

Control 0.1
cer/(umol-L-1)

Fig.3 Anti-migration activity(A, C) and quantification values(B, D) of MKN45(A, B) and A549(C, D)

cells with different concentrations of compound 6k in transwell model

3 & it

FET 4- IR EHEWEIRE Type 1L/ NG o-Met S EGIIIA FZ5 P RF 1, DL 4-58-7-H A Sk s ok-6- FH gk
JH A1 3- 58 -4- i BE AR B R e b Sk, kA S N L 3R DU | BEAR N | AR s N RN 46 A S £ T 13
A 4-13-50-4-[ 2- (BURIE R 58 ) - 1- PPl 3 1 OR AU | -7- HH AR s ik -6- R IRE RS AL &40 (6a~6m). HL AR
LA Y4EFI 2 'H NMR, °C NMR FIMS $E47 17 3R AF . HUMR i e SRR, S b B % c-Met
ARG AT AS549, PC-3, AGS FII MKN45 4 F i g 4 Bk 35 BAT B il s v . R4k &4 6f F1 6k
B EF5 M e-Met ST, FLIC, (B4 514 14. S0 1 15. 68 nmol/L. 1b&4) 6f%F A549, PC-3, AGS Fil
MKN45 2 g #4338 5 76 P 70 1C,, (520 51 4 0. 93, 7. 81, 12. 88 Al 2. 58 wmol/L, 1k ¥ 6k Xf A549,
PC-3, AGS F1 MKN45 4 Jfd (1 41 38 58 1 14 14 1C5, 5351 8 0. 67, 6. 60, 13. 04 F10. 88 pwmol/L. #—25 1Y
AO/EB AU {1, 5215 | Hoechst33342 Y {6, S 16 il Transwell S5 45 J 20, 1L % 6k 1l 55 MKN45 F1
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X #13 & W http://www.cjcu.jlu.edu.cn/CN/10.7503/cjcu20240439.
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