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Abstract In order to search for new antitumor drugs with high efficiency and low toxicity, 5- and 6-substituted indazole
compounds were designed and synthesized. The antiproliferative activity of target compounds in four human cancer cells,
PC-3 (human prostate cancer cell), MCF-7 (human breast cancer cell), HepG-2 (human hepatoma cell) and MGC-803 (human
gastric cancer cell), was evaluated by thiazole blue (MTT) method. The results showed that most of the compounds had spe-
cific antiproliferative activity against PC-3. Among them, N-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-1-isopropyl-1H-in-
doleazole-5-carboxyamide (8a) and N-((1-benzyl-1H-1,2,3-triazol-4-yl)methyl)-1-isopropyl-1H-indoleazole-6-formamide
(14a) possess strong antitumor activity against PC-3 with ICso values of 6.21 and 6.43 pmol/L, respectively. It provides a new
idea for the research of anti-tumor drugs for prostate cancer.

Keywords indazole; cancer; antiproliferative activity; prostatic cancer
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N NG E il e e s /S S i A TN N
Pt HIV. PR DL PUMIESEZ P A
PEOL T AESRZ R T M ORE. U TR ER A,
HATZE /A 43 P meSyG T 2459 A IR R R A 31 R
R 68 ] JE 4% JE (Linifanib, B 1)42& —Fh iy A0 4k
O ) FNEE R 28 e 2 =) L [F] 5 2 (1) 1 = R IR 1 (ATP) 3%
et ol B N R AR KR/ N AR AR AR K IR T 32 A
(VEGFR/PDGFR)IHIIF, % T FF-f « FE /N2 o fi g A1 '
Y e A R AT BRI AR 101 [ 4 & JE (Asitinib, &l
1) 72 M B A &) TF R () — Fh 22 B p T 2 TR S8 i 410 A1) 55
(TKI), 2012 SE4% 55 [E & 5 1 25908 B RN (FDA) fEHE A -+
TR FAth 259 TC S N P SR U 4 R (RCO)I-B), e
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T2 R X SRR (BF 72 455 - NCT00093730) i 5 983 (o
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FEAEAISCHR R, R E0 = 2 I A1 ) 51N AT DUAR B Hb 4
FE/NGY F W AE VAR 2 M AR PR R, R AT LARS] e Sy RE
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Figure 1 Structures of drug containing indazole group

8a ~ 8e
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Reagents and condition: (a) Cs,CO3, CH3CN, 4 h, 81 C; (b) 1): NaOH, H,O, MeOH, 2 h, reflux ; 2) HCI, H,O, .t , pH = 3 ~ 4; (c)
DCM, HATU, r.t., 8 h; (d) NaN3, NaNO,, 10% HCI-H,0, r.t.; () NaN3, DMSO, 80 C, 8 h; (f) CuSO4; VcNa; THF; H,O, rt., 4 ~6 h

BR1 &% 7Ta~To, 8a~8e [F4 Rk 4

Scheme 1 Synthesis of compounds 7a~70, 8a~8e
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Reagents and condition: (a) Cs,CO3, CH3CN, 4 h, 81 'C; (b) 1): NaOH, H,O, MeOH, 2 h, reflux ; 2) HCI, H,O, r.t. , pH =3 ~ 4; (c)
DCM, HATU, r.t., 8 h; (d) NaN3, NaNO,, 10% HCI-H,O, r.t.; (€) NaNz, DMSO, 80 C, 8 h; (f) CuSQy; VcNa; THF ; H,O, rt, 4~6h

R 2 &Y 13a~130, 14a~14e 115 LS LE
Scheme 2 Synthesis of compounds 13a~130, 14a~14e

FE MR 7S U R B (HATU) N4 & 77, 83 Bk e 4 5 & B
PG 4. A RIBAE R 2R I 5 S F AL BRI
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(DMSO)H1 80 °CJx ¥ 8 h 343 H [H] 44 6a~6el!8). ] {4
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BRI IERS, th&9) 8a MUK PC-3 5 HL i P e i
TV, SoF A =P e i A A R 1 T B 1 OOK
i1, AFSE AT PC-3 SR ULERFH A B 2, Hyuslsais it
TIAU PC-3, [ HRIE T B3 1R R Mz RS
WAV BR RBATIT, L% RINEVZRIE TG
EARIERS, R — 2 PGS, 7a [ ICso 30.67
pmol/L, {HJ2 BF i LU HE 245 4 60 R M e 1RV P (ICso 8.41
umol/L)%; 42RIR FAHURES, k&) b, Te,
A PRI YE, SRR L 4 g i I e s 45
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AT, T TR RS, i E
¥ 7m (37.21 pmol/L)5 8b (15.81 pumol/L), 70 (>40
umol/L) 5 8d (28.20 umol/L); {HAHERMIAE, H R
ATATHUARE R T B AF UG 5 s 14 (8a 1 ICso 6.21
umol/L), Ff H AT 57 [& 265 W) 38l hR B i

PR 2 AT AT R, 1% R G S (6 ALEUR) R I
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Table 1 Antiproliferative activity of target compounds 7a~ 70, 8a~8e against four cancer cell lines
1Cs0%/(umol-L 1)

Compound R PC-3 MCF-7 HepG-2 MGC-803
7a H 30.67+1.63 >40 >40 >40
7b 2,4-(CHs3)2 >40 >40 >40 >40
Tc 3,4-(CHas)2 >40 >40 >40 >40
7d 41 39.63+1.21 >40 >40 >40
Te 4F 38.7240.96 >40 >40 >40
7t 3-Br 36.2140.87 >40 >40 >40
7g 3-F 38.14+1.03 >40 >40 >40
7h 4-NO, >40 >40 >40 >40
7i 4-CH; 36.98+1.63 >40 >40 >40
7 3-CH; 34.55+1.14 26.1240.78 >40 34.75+2.07
7k 2-CH; 35.4042.97 >40 >40 >40
7 2-F >40 >40 >40 >40
7m 4-CFs 37.2140.89 >40 >40 >40
n 4-CH:CH 31.0540.95 >40 >40 >40
7o 4-OCHs >40 >40 >40 >40
8a H 6.21+0.84 19.33+0.68 18.17+2.91 20.56+1.01
8b 4-CFs 15.81+0.78 >40 >40 >40
8¢ 4-CN 9.53+0.62 19.26+1.23 30.04+1.89 20.06+1.80
8d 4-OCHs 28.2042.20 >40 >40 >40
Se 4-C(CHs)3 8.76+1.98 >40 >40 >40
5-Fub — 8.41+0.92 15.14+0.44 11.68+0.48 10.14+0.89

¢ Anti-tumor activity was assayed by exposure for 72 h to substances and expressed as concentration required to inhibit tumor cells proliferation by 50% (ICs). Data
are presented as the mean £ SDs of three independent experiments. ? Used as a positive control.

K2 LB 13a~130, 14a~14e X PUFd N ST 40 M0 FA) (A S48 Bt

Table 2  Antiproliferative activity of target compounds 13a~130, 14a~14e against four cancer cell lines
1Cs0%/(umol-L 1)

Compound R PC-3 MCF-7 HepG-2 MGC-803
13a H 30.25+1.36 >40 >40 >40
13b 2,4-(CHs), >40 >40 >40 >40
13¢ 3.4-(CH:) >40 >40 >40 >40
13d 41 38.3740.89 >40 >40 >40
13¢ 4-F 38.67+0.67 >40 >40 >40
13 3-Br 31514176 >40 >40 >40
13¢ 3-F 37.69+0.96 >40 >40 >40
13h 4-NO, >40 >40 >40 >40
13i 4-CH; 32.05+1.35 >40 >40 >40
13j 3-CH; 31.65+1.08 >40 >40 >40
13k 2-CH; 30.15+1.25 >40 >40 >40
131 2-F >40 >40 >40 >40
13m 4-CFs 36.28+0.87 >40 >40 >40
13n 4-CH:CHs 30.26+0.58 >40 >40 >40
130 4-OCHs >40 >40 >40 >40
14a H 6.4310.80 11.1940.40 12.7240.60 14.414+2.12
14b 4-CFs 21.90+1.69 31914118 30.9940.99 39.92+1.63
14c 4-CN 11.16%1.76 32.28+0.79 24.7143.90 33.06+£2.68
14d 4-OCHs 34744127 >40 >40 >40
14e 4--C(CH3)s 12.82+0.71 >40 >40 >40
5-Fu? — 8.41+0.92 15.1440.44 11.68+0.48 10.1440.89

nti-tumor activity was assaye exposure for to substances and expressed as concentration required to inhibit tumor cells proliferation o (ICsp). Data
@A y yed by exp. for 72 h b: d exp d quired hib 1ls prolift by 50% (ICsg). D:
are presented as the mean &= SDs of three independent experiments. ® Used as a positive control.
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Figure 2 (A) Representative pictures of colony formation stained by crystal violet in PC3 cells treated with indicated concentrations of
compound 8a for 7 d, and (B) the absorbance of crystal violet in PC3 cells measured at 570 nm
The data was presented as Mean & SD. Three individual experiments were performed. *p<<0.05, **p<<0.01, ***p<C0.001 compared with the control (Con)
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Figure 3 Cell cycle arrestment induction of compound 8a after 24 h treatment with different concentrations
(a) Control, (b) 2 umol/L, (c) 4 umol/L, (d) 8 umol/L. The data was presented as mean=+ SD. Three individual experiments were per-
formed. *p<<0.05, **p<<0.01, ***p<<0.001 compared with the control (Con) group

£ 3 ALEY) 8a 5 14a X HIH1 I 5T A0 M AR S B GE s A
Table 3 Antiproliferative activity of compounds 8a and 14a on
prostate stromal cells in vitro

Compd. ICs0%/(umolL ") Active ratio
PC-3 WPYM-1 WPYM-1/PC-3
8a 621084 27.07%£1.36 4.35
14a 6431080 23.57%x1.77 3.67

4 Anti-tumor activity was assayed by exposure for 72 h to substances and
expressed as concentration required to inhibit tumor cells proliferation by 50%
(IC50). Data are presented as the mean®SDs of three independent experi-
ments.
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FEIRERE . ARG R B A = 2 B SRR IESE T H
P AL BRI SER. is FIMEMEEE (MTT) L ikl e T H b
1A 6 N DU P 4 B PC-3(C BT 471 M2 40 )
MCF-7( A\ 3L % %% 40 B9 ) - HepG-2( A AT & 41 Ji ) F1
MGC-803 (A B i 40 i) DU b N S i 200 B P e 84 L v {2k
1TV, SR BRI AT PC-3 4R I FF
SEPEM UGV, R, LAY 8a AT 14a X PC-3 4
PRI 2 BV R LT, TCso {EL 435014 6.21 A1 6.43 pmol/L.
EIETE IR, WAEY) 8a W] 277 S A M LA Fi
BRI A0 PC-3 VR TR . B HLHISLIR R, 1k
A1) 8a Al PC-3 4R A 7E G2/M H, AT il 4 g
MIGTE. fJa, BN A 8a 5 14a X i 41 e ik
AN WPYM-1 [HUIEFa G, RINILIETE R A PC-3
M5z —t, RIWHEBRIFR 22, 48 B,
GV 8a 5 14a WIHERZ —PA ME RIPURT F1 I 56 T4k
“H.

3 SWEES

31 X5

'H NMR #l1 3°C NMR {5 ] DPX-DPX-400 it8 ‘3%
HARBANE, TMS 1ERAAER; = HEE A Waters-
Micromass 2 Q-Tof i3l xe; ASLES 7 B 4 AL H
BRI RN TS, AR, Helny
RNTTESNT A S VI, B AL B
3.2 ZWHE
32.1 4Le4h2 5 10 694

b &9 2 110 3% B8 SCER[1 71/ 7 i 4%, DML &Y
10 A1, KR I 5(725 mg, 4.26 mmol)iiE i Ht+E
BISIIAL &4 9 (500 mg, 2.84 mmol) SHRERHE(1.015 g,
3.12 mmol) 1) ZIE WA, R HEFE 4~6 h, TLC fill )z
N, fFRNSES G A B, ik, IR THEENT
B EEHRAAE 10 371 mg, YCF 60%. 'H NMR (400
MHz, CDClL) ¢: 8.23 (d, J=0.9 Hz, 1H), 8.06 (s, 1H),
7.78 (dd, J=8.5, 1.0 Hz, 2H), 5.06~4.80 (m, 1H), 3.98 (s,
3H), 1.62 (d, J=6.7 Hz, 6H); 3C NMR (101 MHz, CDCl;)
5 167.5, 138.1, 132.6, 127.6, 126.6, 120.9, 111.6, 52.4,
50.6, 22.3.
322 LA 35 11 894K

oA 3 A0 11 3 I8 SCHR[ 17100 5 k4%, Db &
11 51, K& 410 (300 mg, 1.37 mmol)¥ T 6 /K H %
o, ZEIIANEEALAN(115 mg, 2.05 mmol), [ EE
1~2 h, AEE=E, BOEZRBEER LB, TEERRINA
WK, FHERIE pH 3~4, A KE A G EENH,
HIES =Y 11 238 mg, W% 85%. m.p. 137.8~
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139.6 C; '"H NMR (400 MHz, CDCl;) 6: 8.34 (s, 1H),
8.11 (s, 1H), 7.89 (dd, J=8.5, 1.0 Hz, 1H), 7.81 (d, J=8.5
Hz, 1H), 4.99 (m, J=13.3, 6.7 Hz, 1H), 1.65 (d, J=6.7
Hz, 6H); 3C NMR (101 MHz, CDCls) &: 172.2, 138.0,
132.8, 127.1, 126.7, 121.2, 112.4, 50.7, 22.3. HRMS (ESI)
caled for C;HiN,O, [M + H] © 205.0977, found
205.0973.

323 b 45 12 896

DIALEY 12 A =l B EEY 11 (500 mg,
2.45 mmol)F1 HATU (933 mg, 2.45 mmol) N A\ F| Tk —
SRR A5, R IR H (202 mg, 3.68
mmol) iR T . A RH T EEAE (20 mLX3),
A A TR IR T, 22T, Mr=¥H <
B B/ ARV 0 V=1 k=N, RS E 15 0
£ 513 mg, WF 87%. m.p. 117.3~117.8 ‘C; 'H NMR
(400 MHz, CDCl;) o: 8.06 (s, 2H), 7.77 (d, J=8.4 Hz,
1H), 7.46~7.40 (m, 1H), 6.44 (s, 1H), 4.92 (m, J=13.3,
6.7 Hz, 1H), 4.32 (dd, J=5.2, 2.6 Hz, 2H), 2.32 (d, J=2.5
Hz, 1H), 1.60 (d, J=6.7 Hz, 6H); 3C NMR (101 MHz,
CDCLy) d: 167.4, 138.3, 132.7, 131.2, 125.8, 121.4, 118.0,
109.5, 79.4, 72.1, 50.5, 30.0, 22.3. HRMS (ESI) calcd for
CisH1sN;O [M+H]" 242.1293, found 242.1291.

3.2.4 fub4h Sa~50 494

FIRNEEAAR BRI Z (100 me)¥s T &
SHCN 10% 8 ERER KIS B FE S5 50, A R AN
(1.3 equiv) 7KW, M 1 h, IS E 0801
equiv.) /KB, EIRMFE 1~2 h. FERPEZEINA
BRERZAN AR RN S, F 4R OBE2EEL(15 mL X 3),
AV KRR N T4, AT EEHT T 8RN,
R 65%~81%.

3.2.5 4uE4h 6a~ 6e 195k

5 A AN [ B EE RS (100 mg) Fl & ALK
(1.1 equiv.) JIN B — FEEFH(DMSO)H 80 CHiiE 8 h,
AR UE A A S, P S e A R £ R K R
(V:iv=1:1, 15 mLX3), fGHUAHHJCKERRET 5,
ATHEHT T B RN, W 72%~84%.

3.2.6 HARMt4E4 Ta~7To, 8a~8e, 13a~130, 142~
14e 495 A%,

FiE FEALAY 4 (12)(50 mg, 0.21 mmol) I E Y
SRRV ENIR SR - V=1 D, RIFZEEmMA
ToKBRER A (10 mg, 0.042 mmol)MFLIA MEREH(20 mg,
0.105 mmol)fit #3441, 0.5 h JEIMAILEH) 5a~50, 6a~
6e (0.21 mmol) =i XV 6~8 h. & FRH & HF HiRHL
(15 mL X 3), G HLAHHCKREBRA TR, 22T, HEY
F Z & e fa i 1k 245 4045 H ARk &4 7a~To, 8a~
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8e (13a~130, 14a~14e), YTH 40%~85%.

1- 53 P 3E-N-((1- 2K 3E-1H-1,2,3- = Me-4-FL) i 3 - 1 -
M| me-S-F IR (Ta): 72 43%. BRELE K, mp. 1042~
105.6 “C; 'H NMR (400 MHz, DMSO-de) 6: 9.09 (t, J=
5.5 Hz, 1H), 8.71 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H), 7.93
(t, J=7.4 Hz, 3H), 7.76 (d, J=8.9 Hz, 1H), 7.59 (t, J=7.8
Hz, 2H), 7.48 (t, J=17.3 Hz, 1H), 5.03 (m, J=13.2, 6.6 Hz,
1H), 4.64 (d, J=5.5 Hz, 2H), 1.49 (d, J=6.6 Hz, 6H); 1*C
NMR (101 MHz, DMSO-ds) J: 166.9, 146.9, 139.8, 137.2,
1342, 130.4, 129.0, 127.2, 125.5, 123.5, 121.6, 120.4,
109.7, 50.0, 35.4, 22.5. HRMS (ESI) calcd CyHNsO
[M+H]" 361.1777, found 361.1780.

N-((1-(3,4- — H & 8 BE)-1H-1,2,3- = M -4-FE ) H
B)-1-F TN -1 H-Pg M- 5- R [z (Tb): 7226 85%. 1 EAui]
&, m.p. 159.9~161.2 ‘C; '"H NMR (400 MHz, DMSO-
ds) 9: 9.08 (t, J=5.5 Hz, 1H), 8.62 (s, 1H), 8.39 (s, 1H),
8.21 (s, 1H), 7.94 (m, J=8.9, 1.1 Hz, 1H), 7.82~7.69 (m,
2H), 7.61 (m, J=8.1, 1.9 Hz, 1H), 7.32 (d, J=8.2 Hz,
1H), 5.03 (m, J=13.2, 6.5 Hz, 1H), 4.63 (d, J=5.5 Hz,
2H), 2.29 (d, J=13.0 Hz, 6H), 1.49 (d, J=6.6 Hz, 6H);
3C NMR (101 MHz, DMSO-ds) 0: 166.8, 146.7, 139.8,
138.6, 137.3, 135.1, 1342, 131.0, 127.1, 125.5, 123.5,
121.6, 121.4, 121.2, 117.6, 109.7, 50.0, 35.4, 22.5, 19.9,
19.4. HRMS (ESI) caled CaHasNgO [M+H]" 389.2090,
found 389.2088.

N-((1-(2,4- = F 3 28 3£ )-1H-1,2,3- = M 4- ) i
5)-1-57 N BE- 1 H-5| WE-5- R (Te): 7228 61%. B i
R, 'TH NMR (400 MHz, CDCls) d: 8.32 (s, 1H), 8.04
(s, 1H), 7.96~7.82 (m, 2H), 7.74~7.64 (m, 1H), 7.44 (d,
J=8.7 Hz, 1H), 7.22~7.08 (m, 3H), 4.94~4.79 (m, 3H),
2.39 (s, 3H), 2.17 (s, 3H), 1.59 (d, J=6.6 Hz, 6H); '*C
NMR (101 MHz, CDCly) d: 167.7, 140.0, 139.7, 134.0,
133.2, 132.1, 131.2, 128.9, 127.4, 126.6, 125.7, 125.0,
123.7, 121.3, 109.0, 52.7, 50.6, 35.3, 22.1, 21.2, 17.8.
HRMS (ESI) caled C2,HasNsO [M+H]" 389.2090, found
389.2088.

N-((1-(4-TBHAFE)-1H-1,2,3- = Me-4-F5) FH L )-1- 5 75
B 1H-M| oS-G (7d): PR 41%. AR, mop.
246.5~248.1 ‘C; 'H NMR (400 MHz, DMSO-ds) 0: 9.09
(t, J=5.5 Hz, 1H), 8.73 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H),
7.94 (d, J=8.8 Hz, 3H), 7.82~7.65 (m, 3H), 5.03 (m, J=
13.2, 6.6 Hz, 1H), 4.64 (d, J=5.5 Hz, 2H), 1.48 (d, J=6.6
Hz, 6H); 3C NMR (101 MHz, DMSO-d;) J: 166.9, 147.1,
139.8, 139.0, 136.8, 134.2, 127.1, 125.5, 123.5, 122.3,
121.6, 109.7, 94.6, 50.1, 35.4, 22.5. HRMS (ESI) calcd
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Ca0H20INgO [M+H]" 487.0743, found 487.0741.

N-((1-(4- 5 FE)-1H-1,2,3- = Me-4-FE) I )-1- 7 15
FE- 1 H-MG| WS SR Bk i (Te): T2 68%. A E A, m.p.
186.0~187.6 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 9.09
(t, J=5.3 Hz, 1H), 8.70 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H),
8.03~7.88 (m, 3H), 7.76 (d, J=8.9 Hz, 1H), 7.44 (t, J=
8.7 Hz, 2H), 5.03 (m, J=13.1, 6.5 Hz, 1H), 4.64 (d, J=5.4
Hz, 2H), 1.49 (d, J=6.6 Hz, 6H); *C NMR (101 MHz,
DMSO-ds) 0: 166.9, 162.01 (d, J=245.5 Hz), 147.0,
139.8, 134.2, 133.7, 127.1, 125.5, 123.5, 122.7 (d, J=8.8
Hz), 121.9, 121.6, 117.2 (d, J=23.2 Hz), 109.7, 50.1, 35.4,
22.5. HRMS (ESI) calcd CaH20FNgO [M+H]" 379.1682,
found 379.1683.

N-((1-G-1R A FE)-1H-1,2,3- = Me-4-F) I )-1- 7 15
FE-1H-W5| -5 H BERZ (76): 77 R 64%. A, mup.
156.4~157.8°C; 'H NMR (400 MHz, DMSO-ds) 6: 9.10
(t, J=5.5 Hz, 1H), 8.81 (s, 1H), 8.39 (s, 1H), 8.20 (d, J=
8.4 Hz, 2H), 7.96 (m, J=18.7, 8.5 Hz, 2H), 7.76 (d, J=8.9
Hz, 1H), 7.68 (d, J=8.0 Hz, 1H), 7.54 (t, J=8.1 Hz, 1H),
5.03 (m, J=13.1, 6.6 Hz, 1H), 4.65 (d, J=5.5 Hz, 2H),
1.49 (d, J=6.6 Hz, 6H); *C NMR (101 MHz, DMSO-ds)
5: 166.9, 147.2, 139.8, 138.3, 134.3, 132.3, 131.7, 127.1,
125.5, 123.5, 122.9, 121.7, 119.3, 109.7, 50.1, 35.4, 22.5.
HRMS (ESI) caled CaoHxBrNeO [M+H] " 439.0882,
found 439.0885.

N-((1-G-3 A3 )-1H-1,2,3- = Me-4-F) I )-1- 7 15
-1 H-W5|e-S- FE R (Tg): P2 62%. A E AR, mup.
144.5~146.1 ‘C; 'H NMR (400 MHz, DMSO-d¢) 6: 9.11
(t, J=5.6 Hz, 1H), 8.78 (s, 1H), 8.39 (d, J/=0.6 Hz, 1H),
8.21 (s, 1H), 7.87 (m, J=34.3, 27.5, 17.5, 5.2 Hz, 4H),
7.64 (m, J=8.2, 6.4 Hz, 1H), 7.34 (m, J=8.4, 2.1 Hz, 1H),
5.03 (m, J=13.2, 6.6 Hz, 1H), 4.65 (d, J=5.6 Hz, 2H),
1.49 (d, J=6.6 Hz, 6H); *C NMR (101 MHz, DMSO-ds)
5: 166.9, 162.9 (d, J=245.0 Hz), 147.1, 139.8, 134.2,
132.3 (d, J=9.1 Hz), 127.1, 125.5, 123.5, 121.7, 115.7 (d,
J=21.0 Hz), 109.7, 108.0, 107.7, 55.4, 50.1, 35.4, 22.5.
HRMS (ESI) caled CH2FNgO [M+H]" 379.1682,
found 379.1685.

1- 5 P 5 -N-((1-(4- i 2 2R 3 )-1H-1,2,3- — M -4- %)
FH 3L )- 1 H-M5] 1 -5- B R e (Th): 7238 50%. 9% 2 10 [ 4
m.p. 200.4~201.6 “C; '"H NMR (400 MHz, DMSO-ds) J:
9.13 (t, J=5.6 Hz, 1H), 8.94 (s, 1H), 8.48~8.38 (m, 3H),
8.25 (m, J=15.0, 7.8 Hz, 3H), 7.94 (m, J=8.9, 1.4 Hz,
1H), 7.77 (d, J=8.9 Hz, 1H), 5.03 (m, J=13.2, 6.6 Hz,
1H), 4.67 (d, J=5.5 Hz, 2H), 1.49 (d, J=6.6 Hz, 6H); 1*C
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NMR (101 MHz, DMSO-de) J: 166.9, 147.7, 147.1, 141 .4,
139.8, 134.3, 127.08, 126.0, 125.5, 123.5, 122.1, 121.6,
120.9, 109.7, 50.1, 35.3, 22.5. HRMS (ESI) calcd
CaoH20N705 [M+H]" 406.1627, found 406.1618.

1-57 TR B -N=((1-CR F 2R 38 )-1H-1,2,3- = -4 )
5)-1H-M5| M- 5-FREBERZ(TH): 773 55%. 1R & E A, m.p.
183.3~185.1 ‘C; 'H NMR (400 MHz, DMSO-ds) 0: 9.08
(t, J=5.5 Hz, 1H), 8.65 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H),
7.94 (m, J=8.9, 1.4 Hz, 1H), 7.78 (m, J=12.9, 8.7 Hz,
3H), 7.38 (d, J=8.3 Hz, 2H), 5.03 (m, J=13.2, 6.6 Hz,
1H), 4.64 (d, J=5.5 Hz, 2H), 2.38 (s, 3H), 1.49 (d, /=6.6
Hz, 6H); 3C NMR (101 MHz, DMSO-ds) J: 166.8, 146.8,
139.8, 138.6, 134.9, 134.2, 130.7, 127.2, 125.5, 123.5,
121.6, 120.3, 109.7, 50.0, 35.4, 22.5, 21.0. HRMS (ESI)
caled C21H23N6O [M+H]" 375.1933, found 375.1928.

1-53 P 2 -N-((1-( 18] FH 2R 3)-1H-1,2,3- = M -4-J ) H
B)-1H-W| e -5-H R (75): 723 48%. A, m.p.
138.4~139.6 C; 'H NMR (400 MHz, DMSO-ds) J: 9.09
(t, J=5.5 Hz, 1H), 8.67 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H),
7.94 (m, J=8.9, 1.4 Hz, 1H), 7.77 (d, J=5.5 Hz, 2H), 7.71
(d, J=8.2 Hz, 1H), 7.46 (t, J=7.8 Hz, 1H), 7.29 (d, J=7.6
Hz, 1H), 5.03 (m, J=13.1, 6.5 Hz, 1H), 4.64 (d, J=5.5
Hz, 2H), 2.41 (s, 3H), 1.49 (d, J=6.6 Hz, 6H); *C NMR
(101 MHz, DMSO-ds) 0: 166.9, 146.8, 140.1, 139.8, 137.1,
134.2, 130.1, 129.6, 127.1, 125.5, 123.5, 121.6, 120.8,
117.4, 109.7, 50.0, 35.4, 22.5, 21.4. HRMS (ESI) calcd
C21H23N6O [M+H]" 375.1933, found 375.1931.

1- 57 TR - N-((1-( 40 A 2R 58 )-1H-1,2,3- — k-4 L) F
F)- LH-V5| -5 B e (TK): P23 54%. 3 i IR B ik
'H NMR (400 MHz, DMSO-dg) 6: 9.07 (t, J=5.5 Hz, 1H),
8.37 (d, J=13.0 Hz, 2H), 8.21 (d, J=3.8 Hz, 1H), 7.93 (d,
J=8.9, 1.4 Hz, 1H), 7.76 (d, J=8.9 Hz, 1H), 7.51~7.36
(m, 4H), 5.03 (m, J=13.2, 6.6 Hz, 1H), 4.66 (d, J=5.5
Hz, 2H), 2.17 (s, 3H), 1.49 (d, J=6.6 Hz, 6H); 3C NMR
(101 MHz, DMSO-ds) J: 166.9, 145.7, 139.8, 136.8, 134.2,
133.4, 131.8, 130.1, 127.4, 127.2, 126.4, 125.5, 125.0,
123.5, 121.6, 109.7, 50.0, 35.4, 22.5, 18.0. HRMS (ESI)
caled C21Ha3NgO [M+H]" 375.1933, found 375.1928.

N-((1-Q2-5 A FE)-1H-1,2,3- = W -4-FL) FE 36)-1- 7 T
S 1 H-W5| M-S FRERRZ(TY): 773K 55%. iRk, H
NMR (400 MHz, DMSO-ds) J: 9.11 (m, J=9.6, 3.9 Hz,
1H), 8.42 (m, J=43.4, 4.9 Hz, 2H), 8.21 (s, 1H), 7.93 (m,
J=8.9, 1.3 Hz, 1H), 7.81 (m, J=25.8, 16.0, 5.2 Hz, 2H),
7.62~7.56 (m, 1H), 7.48~7.29 (m, 1H), 7.19~6.92 (m,
1H), 5.10~4.96 (m, 1H), 4.66 (d, J=5.6 Hz, 2H), 1.49 (d,
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J=6.6 Hz, 6H); '3C NMR (101 MHz, DMSO-ds) J: 166.9,
154.2 (d, J=249.0 Hz), 149.9, 146.4, 139.8, 134.2, 131.6
(d, J=8.1 Hz), 130.4, 127.1, 126.3, 126.0, 125.4, 124.9,
123.5, 121.6, 120.0, 117.6 (d, J=19.2 Hz), 109.7, 50.0,
352, 22.5. HRMS (ESI) caled CH2FNsO [M+H]"
379.1682, found 379.1682.

1- 57 A B -N-((1-(4-( =90 T B ) R B )- 1 H-1,2,3- = -
4-FE) F L) -1 H-M5| D e -5 B2 BE i (Tm): P23 51%. H
[l A, mp. 2202~223.1 C; 'H NMR (400 MHz,
DMSO-de) 5: 9.12 (t, J=5.5 Hz, 1H), 8.88 (s, 1H), 8.40 (s,
1H), 8.20 (d, J=10.8 Hz, 3H), 8.04~7.89 (m, 3H), 7.77
(d, J=8.9 Hz, 1H), 5.03 (m, J=13.2, 6.6 Hz, 1H), 4.66 (d,
J=5.5 Hz, 2H), 1.49 (d, J=6.6 Hz, 6H); 3C NMR (101
MHz, DMSO-ds) 0: 166.9, 147.4, 139.8, 134.2, 129.14 (q,
J=32.2 Hz), 127.64 (q, J=3.7 Hz), 127.1, 124.4 (q, 270.0
Hz), 121.9, 121.6, 120.8, 109.7, 50.1, 35.4, 22.5, 21.2.
HRMS (ESI) caled CaHF3NeO, [M+H]" 429.1650,
found 429.1646.

N-((1-(4- 3L ZK HE)-1H-1,2,3- = Me-4-FE ) 3L )-1- 5
P -1 -0 -5 R Rl (Tm): P28 49%. v B (0 [l 44,
m.p. 198.3~199.6 “C; '"H NMR (400 MHz, DMSO-ds) J:
9.08 (t, J=5.5 Hz, 1H), 8.66 (s, 1H), 8.39 (s, 1H), 8.21 (s,
1H), 7.94 (m, J=8.9, 1.2 Hz, 1H), 7.79 (m, J=20.7, 8.7
Hz, 3H), 7.41 (d, J=8.4 Hz, 2H), 5.03 (m, J=13.2, 6.6
Hz, 1H), 4.64 (d, J=5.5 Hz, 2H), 2.72~2.64 (m, 2H),
1.49 (d, J=6.6 Hz, 6H), 1.21 (t, J=7.5 Hz, 3H); *C NMR
(101 MHz, DMSO-ds) J: 166.8, 146.8, 144.8, 139.8, 135.1,
134.2, 129.5, 127.2, 125.5, 123.5, 121.6, 120.4, 109.7,
50.0, 35.4, 28.1, 22.5, 15.9. HRMS (ESI) calcd C,HasNgO
[M-+H]" 389.2090, found 389.2086.

1- 5 A 5 -N-((1-(4- B AR 28 R 0 )-1H-1,2,3- — 84
) 3 - 1 -1 | e-5- F Rk e (To): 723 53%. Kb o [l 44k,
m.p. 52.5~53.6 ‘C; 'H NMR (400 MHz, DMSO-ds) o:
9.07 (t, J=5.6 Hz, 1H), 8.60 (s, 1H), 8.39 (d, J=0.6 Hz,
1H), 8.21 (s, 1H), 7.93 (m, J=8.9, 1.5 Hz, 1H), 7.86~
7.72 (m, 3H), 7.12 (d, J=9.1 Hz, 2H), 5.03 (m, J=13.2,
6.6 Hz, 1H), 4.63 (d, J=5.5 Hz, 2H), 3.82 (s, 3H), 1.49 (d,
J=6.6 Hz, 6H); 3C NMR (101 MHz, DMSO-ds) J: 166.8,
159.6, 146.6, 139.8, 134.2, 130.6, 127.2, 125.5, 123.5,
122.0, 121.6, 115.3, 109.7, 56.0, 50.0, 35.4, 22.5. HRMS
(ESI) caled CyHxNgO, [M + H] ™ 391.1882, found
391.1887.

N-((1-"F5E-1H-1,2,3- = M4 ) 1 5L )-1- S T - 1 H-
M| Wk M 5- R Tt % (8a): 77 % 50%. M [E &, mup.
141.1~142.6 C; 'H NMR (400 MHz, DMSO-ds) o: 9.02
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(t, J=5.4 Hz, 1H), 8.34 (s, 1H), 8.20 (s, 1H), 8.04 (s, 1H),
7.90 (d, J=8.8 Hz, 1H), 7.74 (d, J=8.9 Hz, 1H), 7.34 (m,
J=13.8, 5.8 Hz, 5H), 5.57 (s, 2H), 5.02 (m, J=13.1, 6.5
Hz, 1H), 4.53 (d, J=5.5 Hz, 2H), 1.48 (d, J=6.6 Hz, 6H);
3C NMR (101 MHz, DMSO-de) d: 166.8, 139.8, 136.6,
1342, 129.2, 128.5, 127.1, 125.4, 123.5, 121.5, 109.7,
53.2,50.0, 35.4, 22.5. HRMS (ESI) caled Cy1Ha3NgO [M+
H]" 375.1933, found 375.1935.

1- 5 A B -N-((1-(4- (=90 T B ) R B )-1H-1,2,3- = -
4-25%) FJE)- 1 -1 e S-SR Tk 2 (8b): 7= 28 52%. [ ALl
&, m.p. 185.5~186.9 “C; 'H NMR (400 MHz, DMSO-
ds) 9: 9.03 (t, J=5.6 Hz, 1H), 8.35 (s, 1H), 8.20 (s, 1H),
8.11 (s, 1H), 7.90 (m, J=8.9, 1.5 Hz, 1H), 7.75 (d, /=8.6
Hz, 3H), 7.51 (d, J=8.0 Hz, 2H), 5.70 (s, 2H), 5.02 (m,
J=13.2, 6.6 Hz, 1H), 4.55 (d, J=5.6 Hz, 2H), 1.48 (d, J=
6.6 Hz, 6H); 3C NMR (101 MHz, DMSO-ds) J: 166.8,
146.2, 141.3, 139.8, 134.2, 129.18 (q, J=32.0 Hz), 127.1,
126.13 (q, J=3.7 Hz), 124.4 (q, J=270.0 Hz), 121.5,
109.7, 52.5, 50.0, 35.4, 22.5. HRMS (ESI) calcd C:Ha-
F3NsO [M+H]" 443.1807, found 443.1811.

N-((1-(4-8UFE)-1H-1,2,3- = -4 F ) FF L) 1 - S5 A -
LH-M5 k-5 SR e (8e): P2 49%. RERAEK, m.p.
48.2~50.1 ‘C; 'H NMR (400 MHz, DMSO-ds) d: 9.04 (t,
J=5.4 Hz, 1H), 8.35 (s, 1H), 8.20 (s, 1H), 8.11 (s, 1H),
7.90 (d, J=9.0 Hz, 1H), 7.85 (d, J=8.1 Hz, 2H), 7.75 (d,
J=8.8 Hz, 1H), 7.46 (d, J=8.1 Hz, 2H), 5.70 (s, 2H), 5.02
(m, J=13.1, 6.4 Hz, 1H), 4.55 (d, J=5.4 Hz, 2H), 1.48 (d,
J=6.5 Hz, 6H); *C NMR (101 MHz, DMSO-ds) 6: 166.8,
146.2, 142.1, 139.8, 134.2, 1332, 129.2, 127.1, 125.4,
124.0, 123.5, 121.5, 119.0, 111.4, 109.7, 52.5, 50.1, 35.4,
22.5. HRMS (ESI) caled CoH»,N,0 [M+H]" 400.1886,
found 400.1891.

1- 7 79 22k -N-((1-(4- H1 280 B R )-1H-1,2,3- = M 4-
56 F L) -1 H-Mg| e -5- R R R (8d): 723 51%. [ a4,
m.p. 124.7~125.9 “C; 'H NMR (400 MHz, DMSO-dj) §:
9.00 (t, J=5.6 Hz, 1H), 8.33 (s, 1H), 8.19 (s, 1H), 7.97 (s,
1H), 7.89 (m, J=8.9, 1.4 Hz, 1H), 7.74 (d, J=8.9 Hz,
1H), 7.29 (d, J=8.6 Hz, 2H), 6.91 (d, J=8.7 Hz, 2H), 5.47
(s, 2H), 5.02 (m, J=13.2, 6.6 Hz, 1H), 4.51 (d, J=5.6 Hz,
2H), 3.72 (s, 3H), 1.48 (d, J=6.6 Hz, 6H); 3C NMR (101
MHz, DMSO-ds) J: 166.7, 159.6, 146.0, 139.8, 134.2,
130.1, 128.5, 127.1, 125.4, 123.5, 123.2, 121.5, 114.5,
109.7, 55.6, 52.7, 50.0, 35.4, 22.5. HRMS (ESI) calcd
C2oHpsNsO, [M+H]" 405.2039, found 405.2026.

N-((1-(4-CBUT 2 ) A% 2R )-1H-1,2,3- = W 4- )
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FE)-1-J A BE-1H-5| E-5-FA Pt flz (8e): P2 38 42%. kB (R
[ 44, m.p. 35.8~36.9 ‘C; '"H NMR (400 MHz, DMSO-
de) 5: 9.01 (t, J=5.6 Hz, 1H), 8.34 (s, 1H), 8.19 (s, 1H),
8.02 (s, 1H), 7.89 (m, J=8.9, 1.5 Hz, 1H), 7.74 (d, J=8.9
Hz, 1H), 7.37 (d, J=8.3 Hz, 2H), 7.26 (d, J=8.3 Hz, 2H),
5.51 (s, 2H), 5.02 (m, J=13.1, 6.5 Hz, 1H), 4.52 (d, J=
5.6 Hz, 2H), 1.48 (d, J=6.6 Hz, 6H), 1.24 (s, 9H); 1*C
NMR (101 MHz, DMSO-de) d: 166.8, 151.0, 146.0, 139.8,
1342, 133.7, 1283, 127.1, 126.0, 125.4, 123.4, 121.5,
109.7, 52.9, 50.0, 35.4, 34.8, 31.5, 22.5. HRMS (ESI)
caled CasH3 N6O [M+H]" 431.2559, found 431.2551.
3.2.6 LI mILIE M T

FREX 1~2 mg #£ 5 B T 1.5 mL EP &+, H DMSO
FCHI A% 10 mmol/L (AR, T 4 CORAT, MR¥ESLIFTTH
WP R FRIEMRE. BB E K g, ikt EUE,
FARG IR AN 2 E, LA 3 X 10° N/ FLEERN 2 96 FLIR,
4L 100 pL3EFREE, B59% 8~12 h. FhR4uMuGEE S, F2:
BRFRAE, IMNF R IR MR AT 259, BRI RE & LA
80.0, 40.0, 20.0, 10.0, 5.00, 2.50, 1.25, 0.625 pmol/L ¥ &
TN 96 FLARH, BN B 3 ANEAL, AW Ex A
FIRHE 255 B2, 259076 72 h, BFLIIN 20 L WEmk
WMTT)HW(S mg/mL), T 37 CHFE 4 h, MRk,
JEA 150 uL ¥ DMSO, #1441, BEAR{ 490 nm AbA
W FEAE, 5645 K SPSS 21.0 giit i E 5 1Cs
1H.
327 HEREE

PABEFL 1000 /NI FERERR S 6 FLAR 4t i
Br R . AR JE v i AR e IR FE AL &) 8a AL ET AT g 7
d. BEJG, TEREDEN 4% ML RHAREF T 4 CHEE 1
h J&, dIR/EEIR T AR ESECN 1%07% T F R 45
m Rt 30 min, RIGHAIR. 25, K4 R IRIREA
A HUN T5%) ZEEH, JilE OD 4.
3.2.8  mBLE AL L5

& PC-3 dlifu i+ 6 FLEEFRR Y, JFHL A
24 h. RIGWESM, 75 4 C FRERDECN 70% 28
HE 8 h. H&HA 50 mg/mL WAL IEPHA 10 mg/mL
RNaseA (18R £ 22 5 /K (PBS) i Ve & 52 40 ffy, 537
BT, SRR AN BRI IR N BES ALK S 40 min,
2 Ja, Fi A4l i1 (Becton, Dickinson and Company,
NI HTFEAS T DNA 75 .

HBhA 8L (Supporting Information) L& 10, 11, 12,
7a~70, 8a~8e ] 'H NMR, *C NMR, HRMS ##/&; 1k
&9 3, 4, 13a~70, 14a~14e ] '"H NMR, 13C NMR 1%
WEEHE 5%, HRMS FIIG . axsehp kb nr BL G 9% AR
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