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1,3,4-1E M = FUGERARITE BV & B TR TR 1 I 52

KT F=FK BERS  =h#E’
wEEe kR
CHEERFENE SR TR M EE 454003)
(IR 5o F TR M 450001)
(CHMIRZEZZRE F#IH 450001)

REA “

WE =FURLENE 1,340 0 BERAEDHE, G807 14 AR IWIRE R 1,3,4-1E M = SURBEIATEY, HAZ
HARE(NMR). ZL AN AR ) A 5 73 5 R 1 (HRMS )5 7 i AL A D 4 My HEAT R AIE. 383 DALY = 5005 25 Wi BB
Z, WA EERAMECL09). A B4 MGC803)F1 A Hl 51 it 40 i (PC-3) i v, 45 R B4 8a, 8h, 8i,
8k, 81 % A Al 41 B 40 (PC-3) A E kS5 e, L 1Cs0 (B4 910 33.02, 34.05, 7.71, 4.82, 23.84 pmoleL ', A%+ %t i
2535 R EHE(Cso 154 146.43 pmoleL ).
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Synthesis and Antitumor Activities of 1,3,4-Thiadiazole
Triazene Amide Derivatives
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Chen, Yanjun* Zhang, Mingqian® Li, Longhui’

Abstract By splicing the triazene structure with 1,3,4-thiadiazole and amide, fourteen unreported 1,3,4-thiadiazole triazene
amide derivatives were synthesized. The structures of these compounds were characterized by nuclear magnetic resonance
(NMR), infrared spectroscopy (IR) and high-resolution mass spectrometry (HRMS). By using the typical triazene drug
dacarbazine as a reference, the activity detections of human esophageal cancer cells (EC109), human gastric cancer cells
(MGC803) and human prostate cancer cells (PC-3) were carried out. The results showed that compounds 8a, 8h, 8i, 8k, and 81
had the best inhibitory activity against human prostate cancer cells (PC-3). And their ICs, values were 33.02, 34.05, 7.71, 4.82,
23.84 umol~L71, which were far lower than the control drug their ICs, values were 33.02, 34.05, 7.71, 4.82, 23.84 umol°L71,
which were far lower than the control drug dacarbazine (146.43 pmolsL ™).

Keywords triazene; amide; human esophageal cancer cells; human gastric cancer cells; human prostate cancer cells
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EVE . BEREERE IR TR 2499, &
HRER SRR 2, R2HAWE ARG, B
S N R 71 IR e O =< (3 2 G 19
R B SR S, BRGNS B T N BT
MBI M2 oo S &, il g e B —
YRR SR Mg 2R AT AR, a0 B
KZHEREBE L R ATEY N MDA-MB-231 4
It 2 B A P B AR O . AR A U 2 B = U
A 1,3,4-ME BRI PEEE, RILZIAL G YR N B 4l
HL(MGC803) A1 A 11 51 B Je 41 i (PC-3) 5 14 B S 5 T %ot
JRZ5IA R B, 7R bt al I 2 S WG 4 i Pt ez, LA
19 B35 1 5 4 A A )

T BT R AL RS U E M = R R AT A
Y, ASOH = RIREEA 1,3,4-18 e BRI,
EHT 14 DEAEE) 1,3,4-8 e = RUGBEIZAT A
(Scheme 1), FFMK 7% KA G P N & & e 20
(EC109) A B # 4 jg (MGC803) F1 A Hif 41 Ji & 41 f
(PC-3) IHIHIAE H.

CO,CHs
/©/ (1) HCI, NaNO, /@/COZCH3
D ——
HaN (2) HN(CH3), jN’N\\N

1 K,CO;3

_NH
NH,NH,* H,0 N~ 2 S, KOH
— & C = H P
MeOH ~. Ns EtOH
/N N

N=N

A @NHCOCHQCI

7a~T7n

CICH,COCI, EtzN
CH20|2

6a ~ 6n

R

X

EE e agRat

EtsN, EtOH, 80 “c\N/N\\N “ =
/

8a~8n
8a: R = H; 8b: R = 2-CHj3; 8c: R = 3-CHj; 8d: R = 4-CHj3; 8e:
R = 2-OCHpg; 8f: R = 3-OCHj; 8g: R = 4-OCHg; 8h: R = 2-CI;
8i: R = 3-CI; 8j: R = 4-Cl; 8k: R = 3,4-Cl,; 8I: R = 2-Br; 8m:
R =4-Br; 8n: R =4-F

B 1 1,3,4-B M = FURDE I EAT AN G R
Scheme 1 Synthesis of 1,3,4-thiadiazole triazene acidamide
derivatives
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1 HERETR
1.1 &l

AL A 5 (A RTEZ ML P EXREE, AH
T 2% R 1410052, Z TR AMBRIE A, 7R
%, B XE 17%~35% " fE&4EmiEF, KIRMN
TEE BIE] . JAREE DK SRR A4 4 iR R 1% R
PR RS AR K. T 12 S Bt R R 2 B RO B IR A
B, FEMHUKIBYER 0 CAAMRMNIEE, RMNAF]
4 h i), PRRVEM, RNATES:, HiE 4 h 5k RET0
B INTR, AR R, 5 A2 UK OK R I
MR, PRGN AR AR S pH 408 5, WAWIS A
RE AT 0T k. an iR JFERME AT 4 R TIEE &
A0 B E A, S RN KRBT B R,
IS, PR LA R 82%. %M ALEL LN Scheme
2.

A N s A P Ses
R H T Rw RCN—I?H?
S s /
H
- H0* s .C. R._S._SH
— R \ 7?8 e \
N-ND N-N
H cHy

B 2 1,3,4-18 W TR R Ss REHLEE

Scheme 2 Reaction mechanism of 1,3,4-thiadiazole
1.2 LEYIRIm RIS

1% = 58U 254k R EE(DTIC)EXS I, ik
e E it N A I(EC109). A B 40 (MGC803)
FITN BT 21 B 9o 40 L (PC-3) = Ffrsis 40 e g #0041 4 . e
I1Cso fE W3 1.

MFE 1 ATBUE H, K2 H6E#mT Lo A B4
il (MGC803) A1 A 71 41 B Je 2 i (PC-3) 38 1L HS B 4 () #00
HE T, — el ST LN N £ B i 41 L (EC109) 2 I
BRI EE . 529k -REBEDTIOMLEL, &
) 8a. 8b. 8h~8n X A s 4 i (PC-3) A Hg il
FIVEH, Hd b &4 8k A 81 X = M40 ) ICs, 1E #B
KT E R EE(DTIC), JuIHXF T AR 21 it 4 i (PC-3)
AN BB (EC109)8UR 5 N & 3 HExT H R I,
Z RGP ZARIE L AR AR bt A7 A i 7 2k i,
T IR BRI R AV 220 T i 72, 50k
[16]AHZALL. X EE 8+ 8m AT 8n Xt A\ £ & & 41 I (EC109)
M VE R, IR AL AL B PR ER 55, A A
R, LAY 8h. 8i. 8j- 8k. 81 X ARl 51 IR 41 i (PC-3)
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£l 1,3,4-M e = S0 AT AR W B BT U M [1Cs0/(pmole

L]

Table 1 Anticancer activity of 1,3,4-thiadiazole triazene deriva-

tives [ICSO/(umol-Lfl)]

Compd. EC109 MGC803 PC-3

8  >300 >300 33.02%1.85
8  >300 263.581£0.54 12523 +1.85
8 >300 179.24+1.17 >300
8d  >300 >300 171.43+1.37
8  >300 277.5310.54 152.79+1.04
8f  >300 >300 >300
8  >300 >300 >300
8h  180.70%+0.28 112.59+6.76 34.051£4.31
8i 21594%5.26 197.83+1.00 7.71£0.06
8j 218.72+3.24 203.06£2.57 52.81£2.35
8k  57.17+2.90 90.77£3.20 4.82+0.71
81 59.32+0.38 92.12+0.54 23.8414.78
8m 205.28%7.17 280.58£3.06 84.361+2.28
8n  279.04%+0.36 285.0310.86 81.45+5.28

DTIC 108.1*+1.2 99.614.1 146.4£5.1

[ 1Cso {5 M 34.05. 7.71. 52.81. 4.82. 23.84 umolsL ',
T T 5 HE 2453 K B (DTIC). X} HE 8j A1 8n, &R T-HX
ARG VAR T 90U, i B IR AL A7 [7] B S AR (8K)
TR T AN GRS AT 8j)iE T, S oCHR[1714kiE
(125 B A — 2L

2 #ig

DA S 2R H i R s AU SR O R k), Bl T
14 ASHRA 1,3,4-88 — I = FURBERRTAEY, JExHat
S PR VR MR . S5 RRINZRME I N & B
YIHL(EC109). A B F 41 H(MGC803) A1 1l 51 i 41 g
(PC-3)#B A B ur r 4 B . % b STiik[14], B\
MG, A AR T B R 4 B (PC-3) 1 4 i v
P EEE, HA L&) 8a, 8h, 8i, 8k, 81 K KT

S HB 25k £ 2R (DTIC), tL&%Y) 8k 1 81 X =Ffe 4
JHOEB A AR G R P ) v .

3 IS
3.1 UESHFA

ZF7 =AM A (R T TG A IR AT A
FRA ), CP214 HLT RSP (R ZEMAIE AR A A,
Q-TOF Micro &% 7 # it i Il 2 (X (B F9504 ESL, 3R
Waters A #]); DPX-400FT #8 S AZ Wi 4R1(3E B Bruker
~); Vector 22 fi B AR 21 46 345 (32 [E] Bruker 24
wl). BT AR T B gl 8 A R R R T v Ad
HLOSEIGRTH R4 N & B Ai(EC109). A
i 21 FL (MG CR03) AT T 41 i Jes 248 Jf (PC-3 ) FH 40 1 K 2%
FERHEE B 250 RARAE. 4-3,3- TR =AUR-1-5) 2 i
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2 HEE(2) 2% SCBR[14] 5 ), 4-(3,3- — R = %0-1-2E)
KR 3) 25 SCHR[14) 6 7R, 4-(3,3- B = AUf-1-
Fo K HBE M AR IR (4) S % SCER[3] 6 ), N-J% 2k-
2-5 LI (Ta~Tn) 2 25 SCRR[20] & K.

3.2 XWHE

321 2-ZA-5[4-33-ZF A= AM-1-F) KA
1,3,4-K — = (5) 89 A %

7 50 mL BRI 10 mL IRBRER, vKiHRE
AEE, KBTS 4 (3.11 mmol, 1.00 g)ZZ 18NN
R, REFUK FHRE 4 h, 2 RDE OSB3 K
K, FHRE/KIE pH 2 5, A KB AR AR, HijE,
KWE, TS 2-30FE-5-[4-(3,3- 3 = %G -1-35) 2%
FE]-1,3,4-WE —(5), B EMEK, 7% 82%. mp. 197~
198 “C; '"H NMR (DMSO-d,, 600 MHz) &: 14.66 (s, 1H),
7.77~7.62 (m, 2H), 7.44 (d, J=8.6 Hz, 2H), 3.54 (s, 3H),
3.19 (s, 3H); “C NMR (DMSO-d;, 151 MHz) §: 187.23,
159.98, 152.89, 127.42, 124.78, 120.67, 43.07, 36.03; IR
(KBr) v: 3098, 2873, 1598, 1482, 1280 cm ™ '; HRMS calcd
for C1;H4NsS, [M+H]" 266.0529, found 266.0529.

322 2-((5-(4-(33-=F A = AM-1- )R K)-1,3,4-
R ek D AR )-N-55 Bk TR (8a~8n) 89 & A%,

7E 100 mL AR MALEY) 5 (2.04 mmol,
0.54 g) &4 7a~7n (2.10 mmol). = Z.}}#(4.94 mmol,
0.50 g)« /K ZHEE 30 mL, HNAR[ENAR 2 h, OB 4 R fE
JEZEBRVE I, KR 28 CBEREE, To/KBRIREE T
UM, AEET 5, Belifh 1R Ol — S Fe (R
b 11 10), 194654 8a~8n.

2-((5-(4-(3,3- — W B = U -1- ) 4 3K )-1,3 4- I —
M2 BB L )-N-2R I 2, 1 iz (8a): B (Al 44, F=2E 80%.
m.p. 179~180 C; 'H NMR (DMSO-ds;, 600 MHz) o
10.40 (s, 1H), 7.86 (d, J=8.6 Hz, 2H), 7.60 (d, J=7.4 Hz,
2H), 7.46 (d, J=8.6 Hz, 2H), 7.34~7.32 (m, 2H), 7.08 (t,
J=7.4 Hz, 1H), 436 (s, 2H), 3.53 (s, 3H), 3.19 (s, 3H);
5C NMR(CDCl,;, 151 MHz) J: 169.66, 166.12, 164.79,
153.53, 137.95, 128.94, 128.58, 125.81, 124.40, 121.24,
119.92, 43.25, 37.56, 36.03; IR (KBr) v: 3300, 1661, 1444,
1375, 1086, 757 cm '; HRMS caled for CisH;sNsOS,
[M+H]" 399.1056, found 399.1055.

2-((5-(4-(3,3- — W R = UM -1- ) R Bk )-1,3,4- W —
M- BVt 3 )-N-(2- F R DR L) £, Tt Jiz (8b): i € [ 44k,
FEE 93%. mup. 171~172 °C; '"H NMR (DMSO-ds, 600
MHz) 6: 9.73 (s, 1H), 7.87 (d, J=8.6 Hz, 2H), 7.47 (d, J=
8.6 Hz, 2H), 7.42 (d, J=7.9 Hz, 1H), 7.22 (d, J=17.5 Hz,
1H), 7.17 (t, J=7.7 Hz, 1H), 7.10 (t, J=7.4 Hz, 1H), 4.37
(s, 2H), 3.54 (s, 3H), 3.19 (s, 3H), 2.22 (s, 3H); *C NMR

http://sioc-journal.cn/ 3285
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(CDCl;, 151 MHz) 6: 169.55, 166.38, 164.59, 153.52,
135.91, 130.48, 129.26, 128.55, 126.57, 125.86, 125.11,
122.62, 121.22, 43.28, 37.25, 35.99, 18.10; IR (KBr) v:
3266, 1661, 1442, 1376, 1086, 759 cm™'; HRMS calcd for
C1oH3 NgOS, [M+H]" 413.1213, found 413.1211.

2-((5-(4-(3.3- — H R =M -1- 25 ) 2K )-1,3,4- 18 —
M2 i i )-V-(3- FH R R L) 2B (8e): B (Rl 4k, =
£ 93%. m.p. 156~157 C; 'H NMR (DMSO-d;, 600
MHz) 6: 10.32 (s, 1H), 7.86 (d, J=8.5 Hz, 2H), 7.49~
7.43 (m, 3H), 7.38~7.36 (m, 1H), 7.20 (t, J=7.8 Hz, 1H),
6.90 (d, J=7.5 Hz, 1H), 4.34 (s, 2H), 3.53 (s, 3H), 3.19 (s,
3H), 2.28 (s, 3H); *C NMR (CDCl;, 151 MHz) J: 169.62,
166.06, 164.70, 153.50, 138.84, 137.83, 128.76, 128.57,
125.84, 125.26, 121.23, 120.55, 117.09, 43.28, 37.66,
36.01, 21.48; IR (KBr) v: 3309, 1679, 1551, 1366, 1067,
840 cm '; HRMS caled for CjoHyNgOS, [M+H]"
413.1213, found 413.1212.

2-((5-(4-(3.3- — H R =AM -1- 25 ) 2K E)-1,3 4188 —
M -2 5 ) B 5 )-V-(4- F R DR R ) 2 I i (8d): 3¢ (7 ] 44k,
FEE 95%. m.p. 199~200 ‘C; '"H NMR (DMSO-d;, 600
MHz) d: 10.31 (s, 1H), 7.86 (d, J=8.6 Hz, 2H), 7.47 (dd,
J=8.6, 7.4 Hz, 4H), 7.13 (d, J=8.3 Hz, 2H), 4.33 (s, 2H),
3.54 (s, 3H), 3.19 (s, 3H), 2.25 (s, 3H); *C NMR(CDCls,
151 MHz) 6: 169.60, 165.96, 164.77, 153.50, 135.36,
134.03, 129.43, 128.58, 125.83, 121.22, 119.96, 43.26,
37.53, 35.96, 20.91; IR (KBr) v: 3256, 1661, 1444, 1368,
1095, 842 cm™'; HRMS caled for CjoH NsOS, [M+H]"
413.1213, found 413.1211.

2-((5-(4-(3,3- — W B = U -1- 35 ) H 3k )-1,3 4- 18 —
M- B 3 )-V-(2- FRARL L R O ) 2T i (8e): % L[ £,
FEH 65%. m.p. 154~155 C; '"H NMR (DMSO-d;, 600
MHz) §: 9.66 (s, 1H), 8.00 (d, J=6.4 Hz, 1H), 7.87 (d, J=
8.6 Hz, 2H), 7.47 (d, J=8.6 Hz, 2H), 7.10-7.08 (m, 1H),
7.05 (d, J=6.8, 1H), 6.93-6.90 (m, 1H), 4.40 (s, 2H), 3.84
(s, 3H), 3.54 (s, 3H), 3.19 (s, 3H); >C NMR (CDCls, 151
MHz) d: 169.64, 166.16, 164.72, 160.08, 153.51, 139.13,
129.62, 128.58, 125.79, 121.22, 112.18, 110.34, 105.57,
55.33, 43.37, 37.64, 35.95; IR (KBr) v: 3237, 1685, 1541,
1266, 1084, 759 cmfl; HRMS calcd for C;9H,NzO,S,
[M+H]" 429.1162, found 429.1163.

2-((5-(4-(3,3- — W B = U -1- 35 ) H 3K )-1,3 4- 18 —
M- - ) B B )-V-(3- AR B DR L ) 2 Tt e (81): 3 EAu A 4k,
FEH 63%. m.p. 122~123 C; '"H NMR (DMSO-d;, 600
MHz) §: 10.40 (s, 1H), 7.83 (d, J=8.4 Hz, 2H), 7.45 (d,
J=8.5 Hz, 2H), 7.32 (s, 1H), 7.23 (t, J=8.1 Hz, 1H), 7.15

3286 http://sioc-journal.cn/

© 2019 Chinese Chemical Society & SIOC, CAS

(dd, J=7.8, 1.9 Hz, 1H), 6.66 (dd, J=8.3, 2.5 Hz, 1H),
4.36 (s, 2H), 3.73 (s, 3H), 3.52 (s, 3H), 3.18 (s, 3H); °C
NMR (CDCl;, 151 MHz) §: 169.19, 165.85, 163.77,
153.40, 148.46, 128.44, 127.74, 126.10, 124.07, 121.22,
120.82, 119.96, 110.07, 55.72, 43.26, 37.32, 36.00; IR
(KBr) v: 3286, 1672, 1595, 1365, 1086, 766 cm™'; HRMS
caled for CoH,;NgO,S, [M + H] " 429.1162, found
429.1163.
2-((5-(4-(3,3- W B = U -1- 2 ) K R )-1,3,4- 1 —
M2 B L )- N-(4- R AR R DR L ) 2 Tt i (8g): i L[ 4k,
P 72%. mp. 177~178 °C; '"H NMR (DMSO-d, 600
MHz) 6: 10.26 (s, 1H), 7.86 (d, J=8.3 Hz, 2H), 7.51 (d,
J=9.0 Hz, 2H), 7.46 (d, J=8.6 Hz, 2H), 6.90 (d, J=8.9
Hz, 2H), 4.32 (s, 2H), 3.73 (s, 3H), 3.53 (s, 3H), 3.19 (s,
3H); *C NMR (CDCl, 151 MHz) 0: 169.59, 165.84,
164.70, 156.47, 153.49, 131.10, 128.56, 125.83, 121.65,
121.22, 114.10, 55.46, 43.28, 37.50, 36.00; IR (KBr) v:
3257, 1656, 1508, 1342, 1090, 835 cm™'; HRMS calcd for
C1oH2N¢O,S, [M+H]" 429.1162, found 429.1160.
2-((5-(4-(3,3- = F B = UM -1- ) R 3k )-1,3,4- W —
W2 ) it I )-V-(2- SRR R ) £ B i (8h): o €8 [l kP
H 47%. mp. 161~162 C; 'H NMR (DMSO-ds, 600
MHz) 6: 9.96 (s, 1H), 7.87 (d, J=8.6 Hz, 2H), 7.78 (dd,
J=8.1, 1.6 Hz, 1H), 7.51 (dd, J=8.0, 1.5 Hz, 1H), 7.47 (d,
J=8.6 Hz, 2H), 7.34 (td, J=7.8, 1.5 Hz, 1H), 7.21 (td, J=
7.8, 1.6 Hz, 1H), 4.42 (s, 2H), 3.54 (s, 3H), 3.19 (s, 3H);
C NMR (CDCls, 151 MHz) J: 169.45, 166.22, 163.48,
153.42, 134.75, 129.20, 128.57, 127.45, 125.98, 125.06,
123.76, 122.15, 121.17, 43.26, 37.25, 35.99; IR (KBr) v:
3304, 1675, 1593, 1372, 1052, 839 cm™'; HRMS calcd for
C,sH 5CIN,OS, [M+H]" 433.0667, found 433.0666.
2-((5-(4-(3,3- = I B = UM -1- ) R 0k )-1,3,4- 8 —
M2 JE A I )-N-(3- S K 3k ) £ B % (8i): ¥ (A, F=
82%. m.p. 170~171 °C; '"H NMR (DMSO-ds, 600 MHz)
d: 10.60 (s, 1H), 7.86 (d, J=8.6 Hz, 2H),7.84~7.78 (m,
1H), 7.47~7.45 (m, 3H), 7.37 (t, J=8.1 Hz, 1H), 7.15
(dd, J=7.9, 2.1 Hz, 1H), 4.37 (s, 2H), 3.54 (s, 3H), 3.19 (s,
3H); *C NMR(CDCl;, 151 MHz) 6: 169.77, 166.30,
164.79, 153.59, 139.13, 134.59, 129.88, 128.58, 125.71,
124.39, 121.25, 119.93, 117.90, 43.29, 37.64, 36.01; IR
(KBr) v: 3290, 1658, 1520, 1375, 1071, 843 cm™'; HRMS
caled for CigH;sCINGOS, [M+H] " 433.0667, found
433.0668.
2-((5-(4-(3,3- — I ik = U -1- 2k ) R 3k )-1,3 4- 16 —
M2 BV 3 )-N-(4- SR L) B & (8)): ¥l ik, 722k
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59%. m.p. 210~211 ‘C; '"H NMR (DMSO-ds, 600 MHz)
:10.54 (s, 1H), 7.85 (dd, J=8.7, 2.5 Hz, 2H), 7.63 (d, J=
8.5 Hz, 2H), 7.46 (d, J=8.7 Hz, 2H), 7.39 (d, /=8.9 Hz,
2H), 4.35 (s, 2H), 3.54 (s, 3H), 3.19 (s, 3H); *C NMR
(DMSO-ds, 151 MHz) §: 168.08, 165.30, 163.73, 152.76,
137.63, 128.71, 128.36, 127.16, 125.46, 120.76, 120.71,
43.01, 38.23, 36.00; IR (KBr) v: 3286, 1653, 1525, 1368,
1078, 841 cm '; HRMS caled for C;sHsCINGOS, [M+
H]" 433.0667, found 433.0666.

2-((5-(4-(3.3- — H R =M -1- 25 ) 2K )-1,3 4- 15 —
-2 - L) )-N-(3,4- — SRR I LM i (8K): B ([ 4k,
FEE 62%. m.p. 166~167 ‘C; '"H NMR (DMSO-d;, 600
MHz) §: 10.71 (s, 1H), 7.98 (d, J=2.5 Hz, 1H), 7.86 (d,
J=8.6 Hz, 2H), 7.59 (d, J=8.8 Hz, 1H), 7.49 (dd, J=8.8,
2.5 Hz, 1H), 7.46 (d, J=8.6 Hz, 2H), 4.36 (s, 2H), 3.54 (s,
3H), 3.19 (s, 3H); °C NMR (DMSO-ds, 151 MHz) o:
168.13, 165.73, 163.57, 152.77, 138.73, 131.08, 130.75,
128.35, 125.45, 125.09, 120.76, 120.35, 119.20, 43.01,
38.18, 35.97; IR (KBr) v: 3272, 1692, 1598, 1474, 1081,
824 cm '; HRMS caled for CisH;7CLNgOS, [M+H]"
467.0277, found 467.0276.

2-((5-(4-(3.3- — H R =AM -1- 25 ) 2K E)-1,3,4- 188 —
W2 JE VAt ) -N-(2- IR ZK Ik ) Z BE G (81): #5 (44, 7=
64%. m.p. 141~142 °C; "H NMR (DMSO-d,, 600 MHz)
5: 9.92 (s, 1H), 7.87 (d, J=8.1 Hz, 2H), 7.70~7.66 (m,
2H), 7.47 (d, J=7.5 Hz, 2H), 7.39 (t, J=7.8 Hz, 1H), 7.15
(t, J=7.7 Hz, 1H), 4.40 (s, 2H), 3.54 (s, 3H), 3.19 (s, 3H);
C NMR(CDCls, 151 MHz) 0: 169.45, 166.09, 163.24,
153.42, 135.80, 132.48, 128.58, 128.10, 126.00, 125.67,
122.65, 121.18, 114.22, 43.27, 37.23, 35.98; IR (KBr) v:
3271, 1659, 1532, 1438, 1071, 843 cm™'; HRMS calcd for
CysH,sBrNgOS, [M+H]" 477.0161, found 477.0163.

2-((5-(4-(3,3- — W B = U -1- ) H 3K )-1,3 4- 18 —
M2 JE IR 8 ) - V-(4- V5L K ) Tk i (8m): 3 €00 [ 4k, 7=
% 89%. m.p. 201~202 C; 'H NMR (DMSO-ds, 600
MHz) §: 10.54 (s, 1H), 7.86 (d, J=8.2 Hz, 2H), 7.57 (d,
J=8.7 Hz, 2H), 7.51 (d, J=8.5 Hz, 2H), 7.46 (d, J=8.2
Hz, 2H), 4.35 (s, 2H), 3.54 (s, 3H), 3.19 (s, 3H); *C NMR
(DMSO-ds, 151 MHz) §: 168.07, 165.33, 163.73, 152.76,
138.05, 131.63, 128.36, 125.46, 121.08, 120.76, 115.18,
43.03, 38.26, 36.00; IR (KBr) v: 3287, 1653, 1524, 1368,
1079, 842 cm '; HRMS caled for CigH sBrN4OS, [M+
H]" 477.0161, found 477.0164.

2-((5-(4-(3.3- — H R = UM -1- 25 ) 2R E)-1,3,4- 18 —
W2 - R B I )-V-(4- A 3k ) £ T i (8m): 3 €0 [l 4k, =
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% 76%. m.p. 203~204 C; 'H NMR (DMSO-ds, 600
MHz) J: 10.46 (s, 1H), 7.86 (d, J=8.2 Hz, 2H), 7.61 (dd,
J=8.8, 5.0 Hz, 2H), 7.46 (d, J=8.3 Hz, 2H), 7.17 (t, J=
8.6 Hz, 2H), 4.34 (s, 2H), 3.54 (s, 3H), 3.19 (s, 3H); *C
NMR (DMSO-ds, 151 MHz) d: 168.05, 165.04, 163.77,
158.94, 157.35, 152.75, 135.08 (d, J=2.5 Hz), 128.33,
125.47, 120.96 (d, J=7.8 Hz), 120.75, 115.36 (d, J=22.3
Hz), 42.98, 38.21, 35.96; IR (KBr) v: 3311, 1668, 1507,
1349, 1069, 835 cm '; HRMS caled for C;sH,sFNOS,
[M+H]" 417.0962, found 417.0963.
3.3 TR MEIK

DT FH 1 e 40 B\ B AL (EC109) . A H
I A L. (MGC803) Fl iy 41 Jit i 4 L (PC-3) EH A8 M K 2%
FER R B 25 B R AR AL, BT A L R R
(DMSO) AL H IR E N 20 mmol/L HIfE#&R, T
4 CUKFEHARAT. A0 B R AR T T IR B, i
DMSO M4&& BRI 0.1%. Bsan s s T R
1] RPMI-1640 55375, BT 37 ‘C. B ECN 5%
CO, B 3G F%, THEUGE, e RN M. K 4 o &
WA%EEFL 100 uL T 96 FLIR 3557 24 h )5, WA R EE
259N %) 200 uL B Fedkrh, B57% 48 h. HUH e 4
GrERE, BEFLINA 20 pL 5 g/L HIWEMEE (MTT)IE R,
YRS E TRFEM I 4 h BURESZR G, B 96 1L
W FR3E, FEFLINA 150 pL — F 3LV AR (DMSO) 7 il
WO RN, $RPRIR ST 10 min J5 FHBEAR(TE 490
nm AL 4, XRTAREUE AR, 7k E AR
BRSSP T IE . AR ZE RIS, B A0
SRR P S AN [R A< B 25 0 A F (o FE A5 050, F SPSS
AU AP 1Cs.

4 BIi#1 kL (Supporting Information) L&) 5, 8a~8n
f] "TH NMR. C NMR Fl HRMS [, X644k L%
& A F] Wi (http://sioc-journal.cn/)_E T %K.
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