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Design, Synthesis and Antitumor Activity of a Novel TOPK Inhibitor

HUANG Zhen, FANG Yuxi, HUANG Zhiyong, LI Rongdong*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To investigate the anti —tumor cell proliferation activity of a novel TOPK inhibitor containing
quinazoline, the parental thiophene [2,3—c| quinolinone ring of TOPK inhibitor OTS514 was replaced by quinazoline. Methods A
series of 4—aminoquinazoline derivatives were designed and synthesized with OTS514 as the lead compound. MTT method was used
to test the antiproliferative activity of the target compound on lung cancer cells (A549) and breast cancer cells (MDA-MB-231).
Results Sixteen new compounds were synthesized and their structures were confirmed by 1H NMR and high-resolution MS. The
effect of chiral factors on antitumor activity was not obvious, and the exposed amino group can enhance the antitumor activity of
the compounds. The antitumor activity of compound 12a-12f in vitro was similar to that of OTS514. Conclusion The new skeleton
TOPK inhibitor has the same antitumor activity as OTS 514, which lays a foundation for further study of TOPK inhibitors
containing quinazoline pharmacophore.
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1-P%(135 2,01 moli T S H e (54 ml), #E0 Ciif
N Z R F(8.6 mL,0.092 mol)iY 5 H k¢t (70 mL)#%
W, PP RN 30 min, FEE RV 8 h, TLC £
DS A o = & o AN [ D S A ) | /N
B (45 mL)F1 2% NaOH ¥ (50 mL), 70 AP,
K (100 mLx2)P i , T /K Bt R 40 1 4, 9 e mlfig — 550
HBE AR R AR 1215 g, C%: 68.9% , HRMS
(ESI)Caled for C,HuN,0; [M+H]*177.1145, found
177.1136,

2.1.2  N-2-@-fisHoRIE) N B L BER Q) il 4 N-
Q- IR IE) Z BN (9.0 g,0.051 mol)-5 Ciifin ik
iz 11 mL(98%7%i 2 :68% i R =65 ) , TiF I 5¢ £ Ji5 4k
SRRV 1 h, EIRBEFE R 12 h, TLC R 2 5¢ 4
Ja IR, BIAVKOK R @B (40 mLx3)$2
W, 0 A HUAE  JE K B R A T 44, 0l 25 B —
Be 155 @ E A=Y 8.0 g, K 70.9% ,m.p.83.5~
84.3 °C, HRMS (ESI)Caled for C;HN,O5[M+H]*
222.1054, found 222.1056,

2.1.3 N 2-(@d-Z RN LB @ % N-
[2—(4-FHFE R I N FE ) L WE R (11.1 g,0.05 mol), TG
K ZEE92 mL) 3P (0.92 ¢,0.078 mol) 7K &
=&k (023 g,0.001 mol)88 CHEFE 30 min, il
i 80% K & WF (7.6 mL,0.13 mol), #k %z 7] i S Jii
6 h, EHHIE IR ZEBR TR 8, S S (40 mLx3)
PRI, TO KB R A T Wl 28 Bk SR e, A5
Wk ik alifh (2 W £ Fe: A ik =4:1) 45 7.0 ¢ B0
WARYY Y %:73.1% , HRMS(ESI)Caled for CjHN,O
[M+H]*193.1296, found 193.1305,

2,14 T-HE F-6- 2 1k 48 JE —4— G v 1o bk (7) 1) 1
% 6T HU I A-FREREHE (167 g,0.1 mol),
LR EF(125 mL, 1.3 mol) MM BE(16.7 mL,0.22 mol)
100 CHEFE 30 min, JIA 4- — H & F ML BE(0.75 g,
0.006 mol), kLA 1 6 h, 15 1L SN, I s 725 B £ T2
[0 | DA 87 /1 7 7790 5 R = = R [ N %
HAn AW AN(158 mL,2.1 mol),80 CHEF:, FiLE
P N,N-—F 3 BER(6.2 mL,0.08 mol), 6 h 5
1A VA A I A | O 1 /NG = L L e 2
UG T R R K B B R A KOK H il AR
HEEER 17.9 ¢, % 823%™,

2.1.5 4-[4-(2- L B i e —1-H 3k 2 FE) R Fk -7 -
A 4 i —6— & T 40 56 s B UK (8) 1) 1l £ N—[2—(4—
BHE ORI N 4 B (9.5 ¢,0.05 mol), 57 N
(59.5 mL) il 7-H 5 3 -6 £ ik 480 3 —4 — 5 s 1o ok
(112 ¢,0.043 mol)90 CHN# I 4 h, TLC il )
VA7t o9 = I &3 | o LA 1177901587 WA S R = SIS L2V 2

PET AR B ARER 152 ¢, I0#%:75.3% ,mp.>200 C,
HRMS (ESI)Caled for C,,HuN,0, [M+H]" 409.1847,
found 409.1856,
2.1.6  4-[4-(2- LBk -1-H 3t 2, 3% R HE | -6-
P 7 FR AR g IR R (9) B ) £ 4—[4—(2—- LRI
FH—1-H 3 2 ) R H)-7-H A K -6- L B 48 3L
MEIR (8.4 2,0.02 mol) Al HI EE(60 mL)FHilk 270 CHii
FELIMAZ K (5.8 mL,0.15 mol), ¥ W H 7 AR 78
L AKSERN 4 b, TLC R S N 58 42 i, 455 1k BB,
U [0 Wi PP e 7 B IR, I AR (15 mL),
T 65 CIly, B (e R 458 1k 0, 0k
5% oK 6.7 g, YR :88.9% ,m.p.183.2 ~
188.6 °C., HRMS (ESI)Caled for CoH,N,05[M+H]*
367.1638, found 367.1643,
2.1.7  A4-[4-(2- LB -1 3k 2, 3 R -7 -
FH AR Bk —6—(3— G0 T 4L ik ) s A R (1.0) 1) il 4 4—[4—(2—
ST e B -1 W Ik & J ) R B SR -6 k-7 W & A
sk (7.4 g,0.02 mol) NN — — B JE R B
(74 mL), BRFRHD (4.2 ¢,0.03 mol) A/~ fb4p
75 CHEFE 20 min, A L3-BENE (2.2 mL,
0.023 mol), 4kZE [ % 5 h, TLC A& 521 58 4 )5 , 15
BB o 7K 100 mL, SEPEA BT a1k ™
it , PR TR 2 R 1 ) £ [ R 7.4 g, 0%:83.0% , m.
p-175.3~176.2 °C, HRMS(ESI)Calcd for Cy;Hy;CIN,O;
[M+H]'443.1820, found 443.1826,
2.1.8 HEsAEW 1L A 4-[4-2-L B4R
F-1-H 3 203 FRE I -6 F2 37— HT 4 I g s ik
(36 £,0.01 mol) \N,N— " I 3t I Bt i (45 mL) . Bk
R 41 (2.0 g,0.014 mol)Fl/> & lfL B 95 CHEFE:,
ZEMA N-G-FHWH)- =T R 272 mL,
0.011 mol), 4kZE ¥ 6 h, TLC Kl [ i 58 42 ) , 45 1
S fIIZK150 mL, A AT B g AR ™ 5 o
TEE RN R S T B, 2218 0 nEh i | i
AEAAR S, ok, HIREAREK 42 o, IOE:
77.8%.

Hirfb &9 11a-11j A5 BT ES B EiR ik,
219 HnEY 12a HE L 4-[4-Q-2BEA
F-1-H R ) KA H-7T-HH I -6-3-(= T i
HE) N AL L) MR IRk (1 g,0.002 mol) Al IN HCL(5 mlL)
WX IMAE] 100 mL W REFH T, FHRZE 95 CMl
WL NE48 h,HPLC W& Kl 2 N 56 42 Je , 45 1k R
N, W ZER /D B JE K OB 2 R R, Ak S
ZBRICK M, 28 TR B 0 [ 0.7 g, Il
77.8%,

HErfb &9 12a-12F (95 WO LS LR ik,
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221 (S)-4-[4-(2- LWk ad He—1- T Bk & B8 AR A JE |
—7- W -6 (3—(1—7~ FUWR BE 5 P 420 35 ) s e bk (11.)
RE AR, MR 58.0%,mp.1602~163.3 °C,'H NMR
(600 MHz, MeOD) & 8.35 (s, 1H), 7.78 (s, 1H),
7.63 (d, J = 8.4 Hz, 2H), 728 (d, J = 8.5 Hz,
2H), 7.15 (s, 1H), 4.30 (1, J = 5.7 Hz, 2H), 3.99
(s, 3H), 3.37-3.32 (m, 2H), 3.19-3.06 (m, 6H),
3.00-2.96 (m, 1H), 2.30-2.26 (m, 2H), 1.90 (s,
3H), 1.86-1.79 (m, 4H), 1.27 (d, 3H), 1.20-1.04
(m, 1H), 0.96-0.76 (m, 1H). HRMS (ESI)Caled for
CosHNsO{ M+H]'492.2939, found 429.2930,

222 (9)-4-[4-(2- LA K -1- 1 B £ ) R -
7 — H A —6— (3 (1 — DU Nk 1 5 ) P 40 ik ) s s
(11b) % ¥ @ [ {4k, I % 57.0% ,m.p.153.1 ~
1543 °C, 'H NMR (600 MHz, MeOD) & 8.42 (s,
1H), 7.90 (s, 1H), 7.66 (d, J = 8.3 Hz, 2H), 7.30
(d, J= 8.5 Hz, 2H), 7.18 (s, 1H), 439 (1] = 5.4
Hz, 2H), 4.03 (s, 3H), 3.51 (i, J = 7.1 Hz, 2H),
3.39-3.33 (m, 2H), 3.23-3.18 (m, 4H), 3.01-2.97
(m, 1H), 2.41-2.34 (m, 2H), 1.90 (s, 3H), 1.33-1.31
(m, 4H), 128 (d, J = 4.1 Hz, 3H), HRMS(ESI)Caled
for CyH3sNsO;[M+H]'478.2813, found 478.2805,
223 (9H4-{4-(2-L Bt EE-1-H Jk L) AR k-7
AR —6-(3—( = 1 B 56) TR A0 36 e W i (11e) TR 3%
o AR R :65.0% ,m.p.137.2~139.6 C., 'H NMR
(600 MHz, MeOD) 6 834 (s, 1H), 7.71 (s, 1H),
762 (d, J = 84 Hz, 2H), 727 (d, J = 8.4 Hz,
2H), 7.11 (s, 1H), 423 (1, J = 6.0 Hz, 2H), 3.98
(s, 3H), 3.41-3.32 (m, 2H), 3.00-2.95 (m, 1H),
279 (t, J =7.5Hz, 2H), 2.47 (s, 6H), 2.17-2.11
(m, 2H), 1.90 (s, 3H), 1.28 (d, J = 7.0 Hz, 3H),
HRMS (ESI)Caled for C,sHyNsO; [M+H] 452.2653,
found 452.2660,

224 (S)-4-[4-2- LA - 1- e & J) R -
7 AR -6 (3—(1 - Bh ) P 4005k s e bk (11d) - 14
o [E A IR :70.2% , m.p.168.4~170.0 °C, 'H NMR
(600 MHz, MeOD) & 8.65 (s, 1H), 8.17 (s, 1H),
770 (d, J = 83 Hz, 2H), 736 (d, J = 8.3 Hz,
2H), 7.27 (s, 1H), 4.45 (t, J = 5.4 Hz, 2H), 4.10
(d, 2H), 4.08 (s, 3H), 3.89 (1, J = 11.9 Hz,3H),
3.66 (d, J = 12.4 Hz, 2H), 3.48 (1, J = 7.4 Hz,
2H), 3.37 (d, J = 7.4 Hz, 2H), 3.24 (id, J = 12.3,
3.4 Hz4H), 3.07-3.00 (m, 1H), 2.47-2.41 (m, 2H),
1.93 (s, 3H), 1.30 (d, J = 7.0 Hz, 3H), HRMS

(ESI)Caled for CyHiNsO4 [M+H]*494.2709, found
494.2703,

225 (9)-4-[4-2-L e Fa—1- W & ) R -
T-H R —6-(3—( T e k) P9 AU Jk ) e s b (11e) - K
R, IR 76.0% ,m.p.155.4~156.8 C, 'H
NMR (600 MHz, MeOD) 6 8.66 (s, 1H), 8.20 (s,
1H), 7.70 (d, J = 8.1 Hz, 2H), 7.36 (d, J = 8.4 Hz,
2H), 7.28 (s, 1H), 443 (1, J = 5.2 Hz, 2H), 4.09
(s, 3H), 3.47 (t, J = 7.7 Hz,2H), 3.40 (d, J = 6.8
Hz, 2H), 325 (t, J = 8.3 Hz, 4H), 3.07-3.02 (m,
1H), 2.42-231 (m, 2H), 1.96 (s, 3H), 1.83-1.70
(m, 4H), 1.51-1.41 (m, 4H), 1.30 (d, J = 7.0 Hz,
3H), 1.03 (1, J = 7.4 Hz, 6H), HRMS(ESI)Caled
for C3HsNsO; [M+H]'536.3588, found 536.3597.
22.6 4-[4-(2-L B EIE-1-H It 2, FE) R FE)-7-
H A L —6—-(3—( T Je 25 N A 0k s e bk (11F) K
o A, IR 77.8% ,m.p.155.4~157.9 C, 'H
NMR (600 MHz, MeOD) 6 8.36 (s, 1H), 7.77 (s,
1H), 7.63 (d, J = 8.2 Hz, 3H), 728 (d, J = 8.2
Hz, 3H), 7.14 (s, 1H), 428 (1, J = 5.5 Hz, 2H),
3.99 (s, 3H), 3.45-3.32 (m, 2H),3.09 (t, J = 6.4
Hz, 4H), 3.00-2.95 (m, 1H), 2.92-2.78 (m, 4H),
221-2.13 (m, 2H), 1.90 (s, 3H), 1.65-1.56 (m,
4H), 1.42-1.35 (m, 4H), 1.28 (d, J = 6.9 Hz, 3H),
097 (i, J = 7.4 Hz, 6H), HRMS (ESI)Calcd for
C3HisNsOyIM+H]536.3611, found 536.3618,

227 (R)-4-[4-Q2- L Wz H—1-H 5 & B R 2 3
—T-HEEI-6-3H . T FBD NS Emsbk (11g) K I8
AR, IR:75.5% ,mp.148.0~149.0 °C, 'H NMR (600
MHz, MeOD) & 8.66 (s, 1H), 8.19 (s, 1H), 7.69
(d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H),
727 (s, 1H), 443 (t, J = 4.9 Hz, 2H), 4.09 (s,
3H),3.48 (1, J = 6.8 Hz, 2H),3.38 (d, J = 6.8 Hz,
2H), 3.25 (1, J = 8.3 Hz, 4H), 3.05-3.01 (m, 1H),
2.40-2.36 (m, 2H),1.92 (s, 3H), 1.81-1.74(m, 4H),
1.49-1.44(m, 4H),1.30 (d, J = 7.0 Hz, 3H), 1.03
J = 74 Hz, 6H), HRMS (ESI)Calcd for CsHysNsOs
[M+H]'536.3614, found 536.3615,

2.2.8 A4-[4—(1-ZBEFE O HE) R F 3 -7-H H -
6-(3—(Z T Mg BE) N A 2L ) s s bk (11h) K 11 €8 [
&, W& 60.0% ,m.p.1654~167.7 C, 'H NMR
(600 MHz, MeOD) & 837 (s, 1H), 7.79 (s, 1H),
767 (d, J = 84 Hz, 2H), 737 (d, J = 8.4 Hz,
2H), 7.17 (s, 1H), 5.04-5.01 (m, 1H), 4.30 (i, J =
5.6 Hz, 2H), 4.00 (s, 3H), 3.15 (1, J = 15.5 Hz,
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2H), 2.93 (1, J = 6.9 Hz4H), 2.23-2.18 (m, 2H),
1.98 (s, 3H), 1.67-1.62 (m, 4H), 1.47 (d, J = 7.0
Hz, 3H), 1.42-1.38 (m, 4H), 0.98 (, J = 7.4 Hz,
6H), HRMS (ESI)Caled for C; HuNsOs [M +H]*
522.3316, found 522.3323,

229 (R)-4-[4-(1- LBtz Kk & ) R e )-7-H 4
Fe—6-(3—( T M L) N A0 5L e e bk (1) K
A U %:76.0% , m.p.155.4~157.9 °C., 'H NMR
(600 MHz, MeOD) & 8.36 (s, 1H), 7.74 (s, 1H),
7.66 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.4 Hz,
2H), 7.15 (s, 1H), 5.04-5.00 (m, 1H), 424 (t, J =
5.7 Hz, 2H), 3.99 (s, 3H), 286 (&, J = 7.1 Hz,
2H), 2.62 (t, J = 20.9, 13.1 Hz, 4H), 2.08 (dd, J =
133, 6.9 Hz, 2H), 198 (s, 3H), 1.55-1.50 (m,
4H), 1.47 (d, J = 7.0 Hz, 3H), 1.34 (dd, J = 14.9,
7.5 Hz, 4H), 093 (1, J = 7.4 Hz, 6H), HRMS
(ESI) Caled for C3HyNsO; [M+H]522.3442, found
522.3448

2.2.10 (S)-4-[4-(1-C Wk a5 & ) R H)-T-H A
Fe—6-(3—(Z T Me 5L N U 5L e e bk (11§) K 11 £ [
K I F:77.0% ,m.p.158.4~160.9 °C.'H NMR (600
MHz, MeOD) 6 8.66 (s, 1H), 8.16 (s, 1H), 7.70 (d,
J = 8.4 Hz, 2H), 743 (d, J = 8.5 Hz, 2H), 7.26
(s, 1H), 5.05-5.02 (m, 1H), 4.42 (1, J = 4.8 Hz,
2H), 4.09 (s, 3H), 3.47 (1, J = 7.7 Hz, 2H), 3.25
(t, J = 8.3 Hz, 4H), 2.39-2.35 (m, 2H), 1.99 (s,
3H), 1.80-1.75 (m, 4H), 1.49-1.45 (m, 7H), 1.03
(t, J] = 74 Hz, 6H), HRMS (ESI)Caled for
C3HNsO{M+H]'522.3419, found 522.3426,

2211 4-[4--HIH-1-F I L H) KRG HK]-7-H
AL —6-(3—( = T B )N S0 3k ) s e ik (12a) B 1
o [E A IR 77.8% ,m.p.120.5~123.1 °C, 'H NMR
(600 MHz, MeOD) 6 8.67 (s, 1H),8.27 (s, 1H), 7.78
(d, J = 8.4 Hz, 2H), 744 (d, J = 8.6 Hz, 2H),
729 (s, 1H), 445 (1, J = 5.4 Hz, 2H), 4.09 (s, 3H),
348 (i, J = 7.7 Hz2H), 3.27-3.22 (m, 5H), 3.21-
3.17 (m, 2H), 2.41-2.36 (m, 2H), 1.83-1.69 (m,
6H), 1.50-1.43 (m, 4H), 1.40 (d, J = 6.5 Hz, 3H),
1.03 (t, J = 7.3, 2.7 Hz, 6H), HRMS(ESI)Caled for
CoHNsO,[M+H]'494.3487, found 494.3496,

22,12 (R)-4-[4-Q-FAH-1-H I 2 3) K B -7~
AR B —6—(3—( T Jie 56 ) 480 3 ) s s bk (12b) 7%
F £ [ A 1% 73.8% ,m.p.121.4~122.9 °C, 'H NMR
(600 MHz, MeOD) 6 8.67 (s, 1H), 8.27 (s, 1H),
779 (d, J = 8.3 Hz, 2H), 745 (d, J = 7.9 Hz,

2H), 7.30 (s, 1H), 4.45 (1, J = 5.0 Hz, 2H), 4.10
(s, 3H), 347 (, J = 7.6 Hz, 2H), 3.27-3.22 (m,
5H), 321-3.17 (m, 2H), 241-236 (m, 2H), 1.82-1.71
(m, 6H), 1.48-1.45 (m, 4H), 1.40 (d, J = 6.5 Hz,
3H), 1.03 (t, J = 7.3 Hz, 6H), HRMS(ESI)Calcd
for CoHNsOJM+H]494.3380, found 494.3376,
22,13 (S)-4-[4-2-FFH-1-H I3 2 L) R H FH)-7-
AU e —6—(3—( T g k) PN Sk s s o (12¢) 3 1
o [ A I #%R:70.0% ,m.p.119.9~120.1 °C, 'H NMR
(600 MHz, MeOD) & 8.68 (s, 1H), 8.27 (s, 1H),
779 (d, J = 8.1 Hz, 2H), 7.50 (d, J = 18.7 Hz,
2H), 7.29 (s, 1H), 4.31 (t, J = 5.2 Hz, 2H), 4.10
(s, 3H), 3.51-3.45 (m, 4H), 3.45-3.39 (m, 2H),
3.26-3.24 (m, 5H), 2.38-2.32 (m, 2H), 1.80-1.75
(m, 6H), 147-146 (m, 4H), 140 (d, J = 6.5 Hz, 3H),
1.03 (i, J = 7.2 Hz, 6H), HRMS (ESI)Calcd for
CooHsNsO[M+H]'494.3473, found 494.3476,

22,14 A4-[4-(1-FH L) KA H]-7-H HIH-6-
(G=(Z T M 5k ) N S k) s e obk (12d) 8 11 €0 [T 44
I % :66.7% ,m.p.126.7~127.9 °C, 'H NMR (600
MHz, MeOD) 6 8.71 (s, 1H), 8.29 (s, 1H), 7.92 (d,
J = 8.4 Hz, 2H), 7.75-7.67 (m, 2H), 7.60 (d, J =
8.4 Hz, 2H), 7.32 (s, 1H), 5.08-5.02 (m, 1H), 4.46
(t, J = 5.3 Hz, 2H), 4.09 (s, 3H), 3.47 (1, J = 5.9
Hz, 2H), 3.24 (1, J = 5.4 Hz, 4H), 1.80-1.76 (m,
6H), 1.69 (d, J = 6.9 Hz, 3H), 1.03 (t, J = 7.3
Hz, 10H), HRMS (ESI)Caled for CysHyNsOo[M+H]*
480.3230, found 480.3228,

2.2.15 (R)-4-[4-(1-2Fk & 3) AR 3 -7 W S| 5 -
6-(3—( T Fie &) TN 4R KR ) s i bk (12e) B 1 5 [
1K W #%:72.8% ,m.p.127.4~130.6 °C,'H NMR (600
MHz, MeOD) & 8.71 (s, 1H), 8.29 (s, 1H), 7.92 (d,
J = 8.5 Hz, 2H), 7.73-7.66 (m, 2H), 7.59 (d, J =
8.4 Hz, 2H), 7.30 (s, 1H), 5.08-5.01 (m, 1H), 4.46
(t, J = 5.4 Hz, 2H), 4.10 (s, 3H), 3.48 (L.J = 7.9,
7.3 Hz, 2H), 325 (1, J = 8.8, 7.9 Hz, 4H), 1.80-
1.76 (m, 6H), 1.69 (d, J = 6.9 Hz, 3H), 1.03 (t, J
= 7.4 Hz, 10H), HRMS (ESI)Caled for CyHyN5O,
[M+H]'480.3315, found 480.3301,

22,16 (S)-4—[4—(1-%FE & B R K5 -7 W A K-
6—(3—( T e B TN S Jk ) s s bk (126) % P ([ Ak
W &: 76.5% ., m.p.127.8~129.5 C, 'H NMR (600
MHz, MeOD) 88.71 (s, 1H), 8.29 (s, 1H), 7.92 (d,
J = 8.4 Hz, 2H), 7.76-7.63 (m, 2H), 7.60 (d, J =
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8.3 Hz, 2H), 7.31 (s, 1H), 5.06-4.99 (m, 1H),
4.46 (1, J = 5.1 Hz, 2H), 4.10 (s, 3H), 347 (t, J =
154, 80 Hz, 2H), 324 (, J = 6.6 Hz, 4H), 1.85-1.72
(m, 6H), 1.69 (d, J = 69 Hz, 3H), 148-144 (m, 4H),
1.03 (1, J = 7.4 Hz, 6H), HRMS (ESI)Calcd for
CosHyNsO[M+H]'480.31 92, found 480.3199,
2.3 PRAML bR T P S5

SR MTT M@kl H sk &% 11a-11J &
12a—12f X fili i 40 Jfi. A549 1 3L A % 40 Jiit MDA -
MB-231 WS 5 24 | L OTS514 M JE& e
VESR BHVEXS BRZG . R X8 K I A549 il MDA-
MB-231 4 a4 % T 96 LAt (8x10* 4~/mL) , & i
JE 37 C,5% CO, A% T By K 37 46 b W BE 55 5%
24 h, s KRS BE A O A2 HAE X B
2520 96 FLAR 73500 i A 0.2% DMSO #i F&
(1) e 3 245499 (0.5..1.5..10,.25.50 umol/L) 100 pL,
W oANELL, BT 37 C,5% CO, i FH 155548 h
(A549 40 fg) A1 72 h(MDA-MB-231 4l ) 5 , 5 %
R 3 ARSI A MTT(0.5 mg/mlL)100 pL & F
BRI RS2 5% 4 h 5, I B 4 5, 3 A MTT
VAW, BELINA 150 L DMSO, & FHER10 min, F il
FRAXAE 490 nm K F I H: OD {8, 8 id Graphpad
prism AT EAL AP 105 1., SR WE 1,

R 1 BARK G W01 ST BR I IS T (3t ,n=6)
ICsu/(p«mOl'L’l)

fesrn A549 MDA-MB-231
11a 204.031+31.362 55.411+5.125
11b >500 281.590+59.613
11c >500 >500
11d >500 >500
11e 16.603+0.136 12.192+0.166
11f 18.242+0.217 12.619+0.741
11g 12.882+0.864 9.720+1.187
11h 18.198+1.469 8.289+0.275
11i 13.726+1.418 9.497+0.583
11j 17.441+0.230 12.188+0.155
12a 7.687+0.707 8.733+0.060
12b 9.556+0.495 9.697+0.162
12¢ 14.908+0.969 5.879+0.350
12d 9.226+0.737 6.780+0.328
12e 10.380+0.138 7.290+0.521
12f 8.759+0.134 9.850+0.299
HAEEE 19.235+2.661 27.797+5.323
OTS514 7.435+0.793 2.195+0.122

3 itig

A S IE R B | S R R 2 R
B K5 OTS514 (1 BEAX GE Wy I 2,3 -] Wb il 215 46t ok
WA IR DK S, S L H SRR Y 437 R 637 L B A 3
AT T EAFT AR E M T IS L 16 4~ H R
&Y, 4 "H NMR \MS ST 4586 RAF

it MTT 5256 45 5 % B H b Ak A Y% v F b
e 2 B A A AN [ A R A 0 4 6— 7 AR 2 4 )
N 3-7N AR E T B 3 DU Sk g Y R 3-
BTN HE 3Nk N A2 AN 3- T RN, fE T
Fi AR BE A v DA = T Sk e (bR e A, W RE R T
B e vh B BB 55 A W) R 53 Al R AL AR AR A T A
7] A AR K A K B A A AN AR A
P DX ] 45 45 B 2 1 47 e 20k SR o 3 st 4
SEO R BAE 4 7 1 T O B X e e 988 95 M 52 e AN
K, TP v e A S T 3 5 i R S AR
B fEAL B9 11 LA b K 2Tk 3 1 215 2 4k
A 12a-12F, kI 5 1A SRR R LA W 14T
iR 1 T, SEERIE B T I AL 25 2R | BR R 1
J:fE 5 TOPK 19 GLU-116 2 LMY sl 2 8, i1k &
Y5 TOPK 45 & maAz A . MTT 529045 58] 11k
A 12a-12f 1950 MR 5 PE 5 BHPE XS B2 OTS514
HY, H OTS514 Hufs is e T R e . itk —
AR A s R 245 3L A (9 TOPK 1 il S 984T
T

4 Zit

Wt AT — R0 & Mk i) TOPK #0161 71,
A A0 4 WO W3 (2,3 —c | M8 A5 ) A R o g o IS R S
B X TOPK. 1400 ) 45 o518 o DG B 24 1 | 38 ok 285 4 18
Mt E 16 MMEA Y, JfE s 'H NMR (MS X H 254
BIE 38 2 R AN PTR TE PE SLE R B H AR S
12a-12f A7 5 PHE X HR 2 OTS514 A8 >4 19 1 i 9
TE AT 4B 45 F () TOPK ) 37 #2436 7 JE %
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