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A 1,24- = = FTUEITTEVN S R HEMENE
BAE K W OOF B K & KAT

B RZA S 40+ L% A0 450001)

A

WE U EEERRNER, 2B RNEART 16 KW SCHRIGE 1,2,4- =M =2UA%744. FIF 'H NMR, "C
NMR 1 HRMS StAr@ifh & a7 7 RAE. ATAEY A im RS SRR, 2-[4-3,3- 3 = RU%-1-3E) 2K
HE]-3- A HE-4-S-(4- AR FE)-1,2,4- =M (6g) 2-[4-(3,3- FH 2L = UM -1-55) R 3K -3 2 -4-5-(2,4- A 3E)-1,2,4- =
(6h) 2-[4-(3,3- F 2R I Bk = 200 - 1- 38 R B -3 -2 Bk -4-S-F - 1,2,4- = (61)  2-[4-(3,3- A DR FF 8k = 200 - 1- 08 ) R 0k -3 -
RHE- 4-S-(4-FHENFE)-1,2,4-=1(6) 2-[4-(3,3- FF K I = UG- 1- 58 ) K - 3- 2 -4-S-(4- A R 3)-1,2,4- =
(61)+ 2-[4-(3,3-FF 4 FY o = R0 - 1 - 2R L -3 i -4-5-(2,4- AT HE W 3E)-1,2,4- = I (6pp) Aof J% I Jes 4 L EL A T T 400 1
YEFH, H:1Cso M2 914 23.883, 5.512, 8.731, 8.077, 5.590 F1 12.195 pumol/L, {440 6h, 6i, 6j, 61 i i 51 it fs 41 i B A 5
UFANHIFE R, H ICs B 2728 13.690, 21.908, 10.772 Fl 4.827 pumol/L.

REEE SRUE; 1,2,4-=M Sk B

Synthesis and Biological Activities of Novel 1,2,4-Triazole
Triazene Derivatives

Wei, Guangpu Zhang, Xi Lei, Qiang Xu, Miao Zhang, Mingqian Long, Yue*
(College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001)

Abstract Sixteen novel 1,2,4-triazole triazene derivatives were synthesized in multiple steps from the p-aminobenzoic acid.
Their structures were confirmed by 'H NMR, *C NMR and HRMS. All the target compounds were evaluated for their anti-
cancer activity. Among them, 2-[4-(3,3-dimethyltriazol-1-yl)phenyl]-3-amino-4-S-(4-chlorobenzyl)-1,2,4-triazole (6g), 2-[4-
(3,3-dimethyltriazol-1-yl)phenyl]-3-amino-4-S-(2,4-dichlorobenzyl)-1,2,4-triazole (6h), 2-[4-(3,3-methylbenzyltriazen-1-yl)-
phenyl]-3-amino-4-S-benzyl-1,2,4-trioxazole (6i), 2-[4-(3,3-methylbenzyltriazen-1-yl)phenyl]-3-amino-4-S-(4-methylbenzyl)-
1,2,4-triazole (6j), 2-[4-(3,3-methylbenzyltriazen-1-yl)phenyl]-3-amino-4-S-(4-methoxybenzyl)-1,2,4-triazole (61), 2-[4-(3,3-
methylbenzyltriazen-1-yl)phenyl]-3-amino-4-S-(2,4-di-chlorobenzyl)-1,2,4-triazole (6p) exhibited good anti-cancer activity
against J82 cells with the ICs, values of 23.883, 5.512, 8.731, 8.077, 5.590 and 12.195 umol/L, respectively. And compounds
6h, 6i, 6, 61 exhibited good anti-cancer activity against DU145 cells with the ICs values of 13.690, 21.908, 10.772 and 4.827
pmol/L, respectively.

Keywords triazene; 1,2,4-triazole; synthesis; antitumor
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PRSI IR TT . LR REEE T TU R AR, AAT]
KRIFLEBA Z RSN, PiE. PURsE. HUME
AU AR R, =R Rtk
WETF AT X A S i S5 7 1 .

H I
ANg\/N\\ N._N...N
Ly N G N
>]/N\ N NH,
CHj

0 o}
™Z DTIC
T R B YU R RS
Y ST R = EE SRR P e v, AR AR s 1
S, HEETZAEMEER 1,2,4- =M S
SRR R ITA UL — S, LAATS ZI% 2 Fhiog
YA B mIE R, IF B K2 A =AU 2R
&
1 ZER5VE
1.1 ERRREEHLK
PAXF R AR RN R R, IRIRE S B, AR
R, 5 H AR, 198 S B ERFRR. S 2
filts Eh ORI, HEPURR SRR EZIRE R T 16
A~ HARP=#)(Scheme 1).
TEA B = RIR G i, AT SRS 2 7T &
S 8 3 A U A 19200 R S e 2 YRR Sl i Ak T LR

. RS AT RS 5 H I S 7= 4 HCL, (AR
BRI S W R AEBRA OB, RV 4 h 45 KTt
P14 T o)l B 2, ) R /K VA T R i o R B,
KEENR, ER5 IR =R EER AN,
W CRERRAEFRLL, RO CAPE AL A 1 L 1R,
HR AR H e R ED B ST, 4R8N
1.5 h J&, @R, HpERIATE R EY 2, SR N
74.14%, 5PATEBH 2 1A =B 85 135 55 1 2
LEHILL, PRI RN ERINT 2 £, KRR T RN
], ELAEAFEAE R, S5 A2 fa] .

1.2 LEYRIEEM

FRAT A B Y 1) = B 2K 25 Wik R B2 (DTIC) fE *f
BRI T 1,2,4- = =HURRE Y 6a~6p X A
i 4 L. (I 82) AT BT 471 i 4 (DU 145) g Sl 4 L,
ICso [E W3 1.

PrEE A R LG H, LAY 6g, 6h, 6i, 6j, 6l
6p T ANJESESE J82 4Hf B A B MAmHIEM. EaD
6h, 6i, 6j 1 61 X A\ Fi %1 s DU14S 4 F A B s 14
HIVER, Horr eh BHMHIVE . A &) 61, 6j A1
61, 2 355 B e — it AL I (0 2R R e 7 BRI ) A vl
PERRSR, ZAEY RIS DU14S 4 1 Huse i
PE#GE. 2 H AR h =R 2 B — A R
Hejg, RYMEEYIX NETHIIE DU14S 41 #n il
A BT 5, (HAEAL AP 6h 4, = FMhHE
MR HIE, BS0E E — o AH S 1 2R EE B A

COOH COOCH; COOCH H
3 N COOCH;,4
SOCl, NaNO,, HCI HyC™ OR! ; 80% NaHg-H,0
> _— B ———— RL /N\\ —_— >
MeOH 0~5°C KoCO3, HyO rlu N MeOH
NH, NH, NClI 0~5°C CHs 2a-2b
1 -
0 (0]
e
NHNH, KOH, CS, N NHNHTS K™ 80% NoH4 - H,0
R'-n-Ns , R-N7XN s g
“l‘ ~N 0 ~5°C, EtOH | reflux
CH 3a~3b 4a ~ 4b
. s (=
R —_—
N)\SH '/ N s\ X,
RI_, N NH RLn-Ney NH R
=N" >N 2 DMF, Et;N |
CI3H3 5a ~ 5b EtOH, reflux CH, 6a ~ 6p

2a, 3a, 4a, 5a: R'=CHy; 2b, 3b, 4b, 5b: R'=C4HsCH,
6a: R'=CH,, R*=H; 6g: R'=CH;3, R?=4-Cl; 6m: R'=C¢HsCH,, R*=4-F; 6b: R'=CH;, R*=4-CH3; 6h: R'=CH,, R?=2,4-Cl; 6n: R'=
CeHsCH,, R*=3-Cl; 6¢: R'=CHj;, R?=3-OCHj3; 6i: R'=CgHsCH,, R?=H; 60: R'=C¢HsCH,, R*=4-Cl; 6d: R'=CHj3, R°=4-OCHs; 6j: R'=
CeHsCH,, R?=4-CHs; 6p: R'=CgHsCH,, R*=2,4-Cl; 6e: R'=CHs;, R?=4-F; 6k: R'=CgHsCH,, R*=3-OCHs, 6f: R'=CHs, R*=3-Cl; 6I: R'=
CeHsCHz, R?=4-OCH,

B 1 HArb & 6a~6p HIH K
Scheme 1 Synthesis of the target compounds 6a~6p
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£ 1 B A RR SR [ICso/(umoleL )]

Table 1 Anticancer activity of target compounds [ICs/(pumole

L]

Compd. 182 DU145

6a >30 >30
6b >30 >30
6¢ >30 >30
6d >30 >30
6e >30 >30
6f >30 >30
6g 23.8831+1.482 >30
6h 5.5124+0.313 13.690+2.715
6i 8.7311+0.636 21.908+3.942
6j 8.077%0.161 10.772+4.634
6k >30 >30
6l 5.590+0.853 4.827+3.053
6m >30 >30
6n >30 >30
60 >30 >30
6p 12.195+2.722 >30

DTIC 0.818+0.064 0.6711+0.018

ANABALRE AN EUR T, e Zm PR R/ 32 2 A
SEFEAERI B2, B UL AR P B, 1 el AR e A |
XN RIS RS DUT45 4 R4 i Pk (5 ma I AT &
B — € A

2 %#ig

DG Z R N R R, K&l Fefh . EEL R
N, 5 BB EE, 153 = 506 IR R B S 4
fies BLEE. ORI, HHEBRERAESEZIRERT 16
ANHTRY 2-BUAR 5 k-3 - e -4-S-HUAC R I 1,2, 4- = Ak,
GV, iR v RS SRR WL 5 6g, 6h, 64, 6j, 61,
op X b5 s 20 i A B A E L, 59 6h, 6i, 6]
T 6155 1517 H1 e 4 M ELAT B4 IR L, (EDR R R R
VLT & AL S0 1Cso 5 DTIC AH ELAT SR A AN /N 22 6.

3 SEEESs
31 X5

Bruker DRX 600 MHz # 3 ILHR(TMS AN
¥r, DMSO-ds N¥5]); 18IE Bruker /2 & Vector 22 & B
AR 61, KBr JEf; 32 Waters A @] Q-TOF
ARG B R AR A IR AR X-24 BT
U AR TR R IE); S2E Thermo Scientific 24 ]
Multiskan GO EgbrAX. Fr AR AT &5 Hral, 164
AU R VAR SR, SEIS BT F B MR 4 e N T e e 4
MII82) N i A1) e 40 (DU 145) H 5 M K 2 25 24 B 41
fit.
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32 EYIMER
3.2.1 A AR T ER T B (1)89 A&k

&1 & TS5 SR 21,
322 4-BURF AR W BR F BE(2) 49 Ak

W& 2 W6 75275 SCER[15].

322 4-33-=F A= fH-1-H)RK PEB — K%
BR 47 (4) 89 B A%,

WEY) 3 A 71527 SCHR[15]. ¥ 13.14 mmol 14
A3, 1.11 g (19.71 mmol) E A MATE T 40 mL oKL
FErb . UKIB AR, 18N 1.50 g (19.71 mmol) i
Tm, TR BB RN J28 T RV A N B T
IR, 20 min FNTEEE. RS RS, g, /&K
LG, ThE, a4,

323 2-BURFH-3-A K430 HK-124-=74(5)89 &
R

7E 100 mL [E BN 11.73 mmol 1L 4 F1 20
mL 80% /K&, Ik BN, R €0 3 (TLC) Ml J
N RMEERE, AEEER, BESOMK, Bz
100 mL ¥k7KH, F 3 moleL ™' 221 pH Jv 5~6, £ H
EE AT H, HhIEKYE, HH O KEL R, [FUEY
5.

2-[4-(3,3- - H R = 500 1-38) R 3L -3 - B -4- 3 -
1,2,4- =W (5a): AR, lE 57.9%. mp. 239~
241 “C; 'H NMR (600 MHz, DMSO-d) J: 13.88 (s, 1H,
SH), 8.04 (d, J=8.5 Hz, 2H), 7.46 (d, J=8.5 Hz, 2H),
5.80 (s, 2H, NH,), 3.53 (s, 3H, NCHj3), 3.19 (s, 3H, NCH3);
BC NMR (151 MHz, DMSO-d¢) d: 167.20, 152.42,
149.70, 129.20, 128.35, 127.58, 122.51, 120.39, 43.45,
36.42. HRMS caled for C,oH;4N,S [M+H]" 264.0915,
found 264.0916.

2-[4-(3,3- I 2 2R I O — 500 - 1- 2k ) R R )-3- 2 2 -4
HikE-1,2,4-=M(5b): A, R 58.2%. mp. 175~
178 °C; '"H NMR (600 MHz, DMSO-d) &: 13.89 (s, 1H),
8.06 (d, J=7.9 Hz, 2H), 7.52 (d, J=6.7 Hz, 2H), 7.35 (dd,
J=40.3, 5.7 Hz, 5H), 5.81 (s, 2H), 5.03 (s, 2H), 3.12 (s,
3H); °C NMR (151 MHz, DMSO-d;) 0: 167.23, 152.33,
149.69, 137.24, 129.23, 129.36, 128.28, 128.15, 128.06,
126.83, 126.47, 125.88, 122.87, 120.65, 59.55, 35.09;
HRMS caled for CigHsN;S [M+H]" 340.1202, found
340.1204.

324 2-BARF A 3-A A 4-5-BARFHK-1,24- =%
(6) 49 5 5%,

7E 100 mL =FIH A0 1.52 mmol 154 5, 3 mL

N,N-"H R EEZ, 3 mL = Z 8%, 10 mL Jo/K L8, In#
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[EI9AE. P I s SV VR R RN 2.28 mmol BUAREALTE, 20
min P INTERE, dREEINFAENAR 4 h, TLC MR &
IG5, JRERR AR, A 100 mL 28 CBEZEH, TG
IKIRBREE T, WRAGTSHE =), P ClEE 25 Rl 15
F A H AR =)

2-[4-(3,3- I = M- 1- 58 ) R R -3 - 2 -4-S-
HHE-1,2,4-=M(6a): FIEAEE, UK 66.7%. m.p. 166~
169 “C; 'H NMR (600 MHz, DMSO-dj) 6: 7.99 (d, J=8.6
Hz, 2H), 7.45 (dd, J=5.1, 6.6 Hz, 4H), 7.33 (t, J=7.536,
7.64 Hz, 2H), 7.27 (t, J=7.3, 7.4 Hz, 1H), 6.12 (s, 2H,
NH,), 4.44 (s, 2H, CH,), 3.51 (s, 3H, NCH3), 3.17 (s, 3H,
NCH3); “C NMR (151 MHz, DMSO-d¢) o: 154.38,
153.31, 151.83, 138.03, 129.53, 128.91, 128.90, 127.84,
123.80, 120.44, 43.08, 36.38, 35.55. HRMS calcd for
C17H0N;S [M+H]" 354.1495, found 354.1496.

2-[4-(3,3- - H 3k = RU-1-38) K -3 JE-4-S-(4-
HJE R JE)-1,2,4- =1 (6b): ¥R i 44, U 64.6%.
m.p. 237~240 C; 'H NMR (600 MHz, DMSO-d;) J:
7.99 (d, J=8.4 Hz, 2H), 7.45 (d, J=8.4 Hz, 2H), 7.33 (d,
J=7.8 Hz, 2H), 7.13 (d, J=7.7 Hz, 2H), 6.11 (s, 2H,
NH,), 4.39 (s, 2H, CH,), 3.52 (s, 3H, NCH3), 3.17 (s, 3H,
NCH;), 227 (s, 3H, CH;); “C NMR (151 MHz,
DMSO-dg) d: 154.33, 153.35, 151.82, 137.06, 134.84,
129.47, 129.45, 128.89, 123.79, 120.44, 43.39, 36.44,
3540, 21.19; HRMS caled for C;gH»nN;S [M+H]"
368.1652, found 368.1655.

2-[4-(3,3- B FE = UG- 1-38) R -3 Jk-4-5-(3-
HARFE R 3E)-1,2,4- = (6¢): (@A, IR 63.0%.
m.p. 143~147 “C; '"H NMR (600 MHz, DMSO-d;) o:
7.99 (d, J=8.5 Hz, 2H), 7.45 (d, J=8.5 Hz, 2H), 7.24 (t,
J=8.1 Hz, 1H), 7.03 (d, J=4.5 Hz, 2H), 6.84 (d, J=8.1
Hz, 1H), 6.12 (s, 2H, NH,), 4.40 (s, 2H, CH,), 3.73 (s, 3H,
OCHj ), 3.52 (s, 3H, NCH3), 3.17 (s, 3H, NCH,); °C NMR
(151 MHz, DMSO-dg) 0: 159.85, 154.39, 153.25, 151.99,
139.44, 129.99, 128.83, 123.79, 121.53, 120.54, 115.13,
113.31, 55.47, 43.31, 36.38, 35.58; HRMS calcd for
C1sH,N;0S [M+H]" 384.1609, found 384.1611.

2-[4-(3,3- - H 3k = RU-1-38) K -3 FE-4-S-(4-
HA R AE)-1,2,4- = (6d): R & CLlEIA, IR 64.3%.
m.p. 217~219 “C; 'H NMR (600 MHz, DMSO-d;) J:
7.99 (d, J=8.4 Hz, 2H), 7.45 (d, J=8.4 Hz, 2H), 7.37 (d,
J=8.5 Hz, 2H), 6.89 (d, J=8.5 Hz, 2H), 6.10 (s, 2H,
NH,), 4.38 (s, 2H, CH,), 3.73 (s, 3H, OCH3), 3.51 (s, 3H,
NCHS3), 3.17 (s, 3H, NCH;); °C NMR (151 MHz, DMSO-
ds) 0: 159.06, 154.30, 153.36, 151.81, 130.78, 129.71,

2140 http://sioc-journal.cn/
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128.89, 123.84, 120.43, 114.31, 55.55, 43.38, 36.37, 35.25;
HRMS caled for CisH,N;0S [M+H]" 384.1609, found
384.1611.

2-[4-(3,3- - F 3k = 50 -1- 38 ) A 3L ]-3- & FE -4-S-(4-
RN HE)-1,2,4- = (6e): IR T AL, URCE 65.2%.
m.p. 224~226 “C; '"H NMR (600 MHz, DMSO-d;) o
7.99 (d, J=8.4 Hz, 2H), 7.51 (dd, J=8.1, 5.8 Hz, 2H),
7.45 (d, J=8.4 Hz, 2H), 7.16 (t, J=8.8 Hz, 2H), 6.14 (s,
2H, NH,), 4.43 (s, 2H, CH,), 3.52 (s, 3H, NCHj3), 3.18 (s,
2H, NCH3); “C NMR (151 MHz, DMSO-d;) o: 162.70,
161.09, 154.41, 153.21, 151.83, 134.47, 134.45, 131.57,
131.52, 128.88, 123.77, 120.44, 115.71, 115.57, 43.99,
36.40, 34.57; HRMS caled for C;;H;oFN,S [M+H]"
372.1401, found 372.1403.

2-[4-(3,3- . H 3k = U -1- 38 ) A FE 13- FE-4-S-(3-
AAEAIE)-1,2,4- =M (6): VR AR, IR 67.9%.
m.p. 169~170 C; 'H NMR (600 MHz, DMSO-dy) J:
7.99 (d, J=8.5 Hz, 2H), 7.56 (s, 1H), 7.50~7.40 (m, 3H),
7.40~7.27 (m, 2H), 6.16 (s, 1H, NH,), 4.44 (s, 2H, CH,),
3.52 (s, 3H, NCH3), 3.17 (s, 3H, NCH3); °C NMR (151
MHz, DMSO-ds) J: 154.50, 153.09, 151.85, 140.97,
133.34, 130.68, 129.32, 128.89, 128.25, 127.72, 123.73,
120.45, 43.38, 36.36, 34.54; HRMS calcd for C;;H,4CIN,S
[M+H]" 388.1106, found 388.1106.

2-[4-(3,3- - H JE = 5UG-1-38) K -3 Hk-4-S-(4-
AHEAH)-1,2,4- =M (6g): WAL, IR 68.3%.
m.p. 224~225 ‘C; '"H NMR (600 MHz, DMSO-dy) o:
8.00 (d, J=8.4 Hz, 2H), 7.50 (d, J=8.3 Hz, 2H), 7.46 (d,
J=8.4 Hz, 2H), 7.39 (d, J=8.3 Hz, 2H), 6.15 (s, 2H,
NH,), 4.44 (s, 2H, CH,), 3.53 (s, 3H, NCHj), 3.18 (s, 3H,
NCH;); “C NMR (151 MHz, DMSO-ds) 0: 154.44,
153.10, 151.84, 137.41, 132.40, 131.39, 128.88, 128.81,
123.47, 120.44, 43.38, 36.40, 34.56; HRMS calcd for
C7H,5CIN,S [M+H]" 388.1106, found 388.1106.

2-[4-(3,3- 3 = UM -1- 58 ) R L )-3- R 2 -4-S-
(2,4- SR HE)-1,2,4- = M (6h): 8 0 [ AR, 0K
64.2%. mp. 212~214 C; 'H NMR (600 MHz,
DMSO-dg) d: 7.99 (d, J=8.5 Hz, 2H), 7.65 (d, J=1.8 Hz,
1H), 7.62 (d, J=8.3 Hz, 1H), 7.45 (d, J=8.5 Hz, 2H),
7.43~7.36 (m, 1H), 6.17 (s, 2H, NH, ), 4.49 (s, 2H, CH,),
3.52 (s, 3H, NCH3), 3.18 (s, 3H, NCH3); *C NMR (151
MHz, DMSO-ds) 6: 154.60, 152.62, 151.87, 134.77,
134.73, 133.50, 133.16, 129.38, 128.90, 127.86, 123.68,
120.45, 43.43, 36.38, 32.82; HRMS calcd for C;;H;4Cl,-
NS [M+H]" 422.0716, found 422.0716.
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2-[4-(3,3- AR O FH R — UM - 1 - 0 ) R R -3 - k-4
S-FHE-1,2,4- =M (60): HEFEE, WE 64.5%. m.p.
132~135 °C; '"H NMR (600 MHz, DMSO-d;) : 8.04 (d,
J=6.8 Hz, 2H), 7.61~7.51 (m, 2H), 7.48 (d, J=6.5 Hz,
2H), 7.44~7.24 (m, 8H), 6.15 (s, 2H, NH, ), 5.03 (s, 2H,
NCHS,), 4.46 (s, 2H, SCH,), 3.12 (s, 3H, NCH3); *C NMR
(151 MHz, DMSO-d) J: 154.38, 153.39, 151.75, 138.03,
137.36, 129.54, 129.21, 128.96, 128.92,128.33, 128.23,
127.85, 124.14, 120.71, 59.49, 35.55, 35.05; HRMS calcd
for Co3HouN;S [M+H]" 430.1804, found 430.1802.

2-[4-(3,3- AR O FH R — UM - 1 - 08 ) R R -3 - k-4 -
S-(4-F HEAIE)-1,2,4- =M (6): AMEMEK, ILE 69.5%.
m.p. 146~149 C; 'H NMR (600 MHz, DMSO-d,) J:
8.02 (d, J=8.2 Hz, 2H), 7.52 (d, J=7.0 Hz, 2H), 7.45~
7.25 (m, 7H), 7.13 (d, J=7.7 Hz, 2H), 6.12 (s, 2H, NH,),
5.02 (s, 2H, NCH,), 4.40 (s, 2H, SCH,), 3.11 (s, 3H,
NCH;), 227 (s, 3H, CH;); "“C NMR (151 MHz,
DMSO-dg) 6: 154.32, 153.40, 151.72, 137.34, 137.06,
134.85, 129.48, 129.46, 129.20, 128.95, 128.33, 128.22,
124.18, 120.69, 59.49, 35.44, 35.08, 21.20; HRMS calcd
for Co4HyN;S [M+H]" 444.1971, found 444.1974.

2-[4-(3,3- F B OR B — R0 - 1 - R ) R R -3 - k-
4-S-(3- AR IEEHE)-1,2,4- =M (6k): IR EEEE, g
66.2%. m.p. 127~129 ‘C; '"H NMR (600 MHz, DMSO-
de) 0: 8.03 (d, J=8.3 Hz, 2H), 7.52 (d, J=7.5 Hz, 2H),
7.35 (dd, J=40.1, 6.8 Hz, 5H), 7.24 (dd, J=10.1, 6.0 Hz,
1H), 7.03 (d, J=6.0 Hz, 2H), 6.94~6.77 (m, 1H), 6.13 (s,
2H, NH,), 5.02 (s, 2H, NCH,), 4.41 (s, 2H, SCH,), 3.73 (s,
3H, OCHj3), 3.12 (s, 3H, NCH;); "C NMR (151 MHz,
DMSO-dg) 6: 159.70, 154.37, 153.31, 151.75, 139.51,
137.33, 129.99, 129.20, 128.96, 128.33, 128.22, 124.15,
121.17, 120.70, 115.14, 113.32, 59.49, 55.52, 35.61, 35.04;
HRMS caled for C,4HyON,S [M+H]" 460.1914, found
460.1917.

2-[4-(3,3-FHBE R H A = U0 - 1 -0 ) R R -3 2 -
4-S-(4-FEFETIE)-1,2,4- =M (6)): [ EBEAE, Y
66.3%. m.p. 131~134 C; '"H NMR (600 MHz, DMSO-
dg) 0: 8.03 (d, J=8.2 Hz, 2H), 7.52 (d, J=7.2 Hz, 2H),
7.38 (d, J=8.4 Hz, 4H), 7.31 (d, J=7.1 Hz, 3H), 6.89 (d,
J=8.5 Hz, 2H), 6.12 (s, 2H, NH,), 5.02 (s, 2H, NCH,),
4.39 (s, 2H, SCH,), 3.73 (s, 3H, OCH3), 3.12 (s, 3H,
NCH;); *C NMR (151 MHz, DMSO-d;) d: 159.07,
154.29, 153.40, 151.73, 137.35, 130.78, 129.71, 129.20,
128.96, 128.33, 128.21, 124.19, 120.69, 114.32, 59.49,
55.55, 35.25, 35.04; HRMS calcd for Cp4H,cON,S [M+
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H]" 460.1914, found 460.1917.

2-[4-(3,3- HH 2 O FH 05 — U0 -1- 0 ) R ik -3
4-S-(4- T FE WK )-1,2,4- = M (6m): A O [ A IR
64.5%. mp. 168 ~ 170 C; 'H NMR (600 MHz,
DMSO-dg) 0: 8.03 (d, J=8.3 Hz, 2H), 7.52 (dd, J=8.4,
5.7 Hz, 4H), 7.35 (dd, J=39.9, 6.8 Hz, 5H), 7.16 (t, J=8.8
Hz, 2H), 6.16 (s, 2H, NH,), 5.02 (s, 2H, NCH,), 4.44 (s,
2H, SCH,), 3.12 (s, 3H, NCH;). *C NMR (151 MHz,
DMSO-dg) 0: 162.71, 161.10, 154.40, 153.28, 151.75,
137.33, 134.47, 134.45, 131.58, 131.53, 129.20, 128.95,
128.33, 128.22, 124.12, 120.70, 115.72, 115.58, 59.54,
35.04, 34.59; HRMS calcd for C,3H,3FN4S [M—|—H]+
448.1716, found 448.1718.

2-[4-(3,3- I 2R A — UM - 1 -2 R Bk ) -3- 2 k-4
S-(3-FFHENIE)-1,2,4- =M (6n): H A, UK 65.3%.
m.p. 133~134 C; '"H NMR (600 MHz, DMSO-dy) J:
8.03 (d, J=8.3 Hz, 2H), 7.62~7.48 (m, 3H), 7.44 (d, J=
7.3 Hz, 1H), 7.42~7.22 (m, 7H), 6.17 (s, 2H, NH,), 5.02
(s, 2H, NCH,), 4.45 (s, 2H, SCH,), 3.12 (s, 3H, NCH3); "*C
NMR (151 MHz, DMSO-d) o: 154.49, 153.16, 151.77,
140.97, 137.32, 133.35, 130.68, 129.33, 129.0, 128.96,
128.33, 128.25, 127.73, 124.08, 120.71, 59.50, 35.04,
34.56; HRMS calcd for C,3Hp;CIN,S [M+H]™ 464.1419,
found 464.1419.

2-[4-(3,3- L 2K O = U - 1 -3 ) 2 0 ) -3 - -4
S-(4-FFENKI)-1,2,4- =M (60): A EE IR 66.5%.
m.p. 174~176 C; 'H NMR (600 MHz, DMSO-d,) J:
8.03 (d, J=8.3 Hz, 2H), 7.51 (dd, J=15.0, 8.1 Hz, 4H),
7.39 (d, J=8.4 Hz, 4H), 7.31 (d, J=7.3 Hz, 3H), 6.16 (s,
2H, NH,), 5.02 (s, 2H, NCH,), 4.44 (s, 2H, SCH,), 3.12 (s,
3H, NCH3); °C NMR (151 MHz, DMSO-d) 0: 154.44,
153.18, 151.76, 137.40, 137.34, 132.42, 131.40, 129.20,
128.95, 128.82, 128.33, 128.22, 124.10, 120.71, 59.49,
35.04, 34.57; HRMS calcd for C,3H,;CIN5S [M—|—H]+
464.1419, found 464.1419.

2-[4-(3,3- I 2R A B — UM - 1 - 26 R Bk ) -3- 2 k-4
S-(2,4- TARIETEHE)-1,2,4- = M (6p): R T (0 A R
69.7%. m.p. 151~153 °C; '"H NMR (600 MHz, DMSO-
dg) 5: 8.02 (d, J=8.3 Hz, 2H), 7.64 (dd, J=14.4, 5.2 Hz,
2H), 7.52 (d, J=7.6 Hz, 2H), 7.44~7.35 (m, 3H), 7.31 (d,
J=17.3 Hz, 3H), 6.19 (s, 2H, NH,), 5.02 (s, 2H, NCH,),
4.50 (s, 2H, SCH,), 3.12 (s, 3H, NCH3); *C NMR (151
MHz, DMSO-ds) J: 154.58, 152.70, 151.78, 137.33,
134.77, 134.74, 133.51, 133.17, 129.38, 129.20, 128.96,
128.32, 128.22, 127.86, 124.03, 120.70, 59.32, 35.05,
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BIHE

32.82; HRMS calcd for C,3H,3CIN;S [M+H]"
found 498.1034.
3.3 ImApEIEMEMIRN

DU B FH O i g 4 A AT I s 4 e (982) AT A i
F1 A5 40 B (DU 145) B EB M K 2 25 22 Be S it s Jirb e 4t
Mok 78 TR ) RPMI-1640 E53R3%. g 4mifasim 1
mmol/L BEIRE:, FimE 10%Ma4- 115, AR
5% CO,, 37 ca@yﬂﬁaq:i% B e —BON ], 18
J&, BOAR— R Al VR . A4 100 pL/FLEE
BT 96 FLARCTRTFR. 24 h 5, KA FIREE I 25035 5118
A 200 pL 35, FEA A &AL, 5555 48 h 5 IA14
LA 5 /L IMEME I (MTT) ¥ 20 ul. 4 h 5 78 55
FEW, RN 100 pL — F & MEAK(DMSO) ¥ fiff 1 45 (1
(1) FR BRI, FH B AR S FL R e FEAE (4, A= 490 nm), &4
RUEAL A4 WIMERR. WIS EELEE, 5505
o B AN N2 2 3 b 22 RN 25 4 A7
2R HAE TS FR AR B W AN () R 55 25 0 1 FH 45 SR it
PEIEOL, B)a A SPSS A AT Ltk [l VA SR H B AN 2454
#J 1Cso.

498.1031,

44 B A1 £l (Supporting Information) 1L &%) 5a~5b,
6a~6p ) '"HNMR. “C NMR i, iX 64l ar b5 2%
AT 335 (http://sioc-journal.cn/)_E R %,
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