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A Facile Synthesis of Thiazole Skeleton-Containing Indole
Derivatives

Gao, Wentao™ Lan, Shuai Zheng, Hongmei Bairenqing, Zhuoma
(Institute of Superfine Chemicals, Bohai University, Jinzhou 121000)

Abstract An efficient and easy method for the synthesis of thiazole-containing indole derivatives was described, involving
the condensation reaction of 5-chloroacetyloxindole with thiourea (substituted thiourea) and thioamide in the solvent of abso-
lute ethanol via Hantzseh reaction to give the corresponding 5-(2-substituted-thiazol-4-yl)indolin-2-one (2a~2k) and
5-(2-substituted-thiazol-4-yl)indolin-2-one (21~2q), respectively. The procedure has the advantages of simple operation, mild
reaction conditions, and good yields. All of compounds were new and their structures were confirmed by IR, MS, '"H NMR
and '>C NMR spectra and elemental analyses.

Keywords 5-chloroacetyloxindole; thioamide; thiourea; thiazole-containing; indole derivatives; synthesis

W SR A A T T 65 AFE, SRIEER) A7 Hobe A A RIS S BRI 552
BT T ML A SRR AL, (S SUREA  BELERENRCY, SRR Bfesk e s
PSRRI, BRI TR R A X LB F L 8] R AL £ E A
PEUS) fEpR AU, MEMK L AT . L VM AL A 2a—2q. 4R AILAWIE S
PR GRS, B, W AHORTRISA A R ILSCRRIN, ARESSR Scheme 1,

LRI T4 U, ML A R B e

BRI R K R A A 1 EREE

PRI N, WA A, W MRS 11 50 BV ELAEI A2 = SUEIMR-2 B A
R, AR, RS, TR T AR

S B TR BT R AL 2, RV A MR AT % A Hantzsch 21 o
e, BT ATHURP R AT 4 HL B R SRR RTR A SR S, R A T = B

WIMRRAT AR ZAAE T BRI EE RN 1L (RZK7%): Narender 25201 ooy AR S RN IR (A
G, DRI B A RS 4 2 A B2 B VE A, 51 AT BR)TE B-BRRIRS (AL F & B T MEME A7 A4, Das 211
OB (R, LT TR S R SRS o e R AR LA R AR D JEUR, E A R
WRATAE Y T S A 25001 ko 5F B He g AT A= it (AMPYAL F AR T 4-75 32 S HEEME AL 44, Ro-

* E-mail: isfc@bhu.edu.cn
Received July 10, 2014; revised September 3, 2014; published online September 25, 2014.
Project supported by the National Natural Science Foundation of China (No. 21476028) and the Natural Science Foundation of Liaoning Province (No.
20120201).
E R H A F 5 £ (No. 21476028)F1iL T4 H AR R %5 4 (No. 2012020 1) BT H .

144 http://sioc-journal.cn/ A © 2015 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2015, 35, 144~151



Chinese Journal of Organic Chemistry

S

(e}
R s R Ay
\ 2
N H
H N 0 (1) absolute ethanol
N (2) reflux
(3) CH;COONa

cl RJ\NHZ
(e}
N (1) absolute ethanol
H

S

S
R— |
N
o)
(2) reflux N
(3) CH3COONa 21~ 2q

B 1 EmEmt i 2 i mIRT A 2a~2q &K
Scheme 1 Synthetic route of thiazole containing indole derivatives 2a~2q
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Table 1 Effect of solvent on the yield

Entry 1 2 3 4 5 6 7
Solution EtOH CH3CN CSZ THF CH3(CH2)20H CH3(CH2)3OH No solution
Yield/% 89 61 76 80 88 84 SM
B,
Q R, AL R
~ S
N~ "NH
CI\J\@j%O H 2 H\N"<\N \
N (1) absolute ethanol [e]
H N
1 (2) reflux
(3) CH;COONa 2a~2k

B2 5--BUR G MEME-4-Jk) — 005 We-2- AR SRA S I 4

Scheme 2  Synthetic route of 5-(2-substituted-aminothiazol-4-yl)indolin-2-one derivatives

K2 S-HOBEEEG R 5 R CRACHR IR ) S R 45

Table 2 Reaction results of 5-chloroacetyloxindole and thiourea (substituted thiourea)

Entry Compd.

m.p./C

Time/h Yield/%

S
HN—G |
1 N o 278.9~280.2 6 82

N
2a
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Entry Compd. m.p./C Time/h Yield“/%
s
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Table 3 Reaction results of 5-chloroacetyloxindole and thioamide

Entry Compd. m.p./'C Time/h Yield‘/%
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M. FRATE LA OB NIEFIE N2 4, RAGHM,
[F S BT BRI = 2RI 67%~ 88% . [H].
1.3 HEHIFRAE

N T AFSEEER, DL 5-[2-(2- H 2 R L ) e I 4- L )
AU WE-2- B (2b) A1 . TH NMR 1 ;6 10.47 &b H
P, VR TR N SR -FIRIlE; § 9.30 A
e, TR T2 N EEUR FIRIE; 5 8.01~7.01 4k
IR S, VA ORI AU TR 5 6.85 AbHY
AL, S T RERE R AU IR 6 3.53 Ab R
FLUE, VT S| MR R T R 3 L SR IR 6 2.29
Akt IR B VA T ORI b F R AR TR R
7 °C NMR Z5 44 m, 6 176.8 Ab H FILIG P 2R B J2E Bt P e
U, 6 36.25 Ak HI B PR I 1 R JL AR AU, 6 18.47 4k
HELIEIA bR BRI . ZAE IR B RAT R BLE
1647 cm ' Kb H US| MR B IE (A 4 R B0, 76 1715,
1687, 1232, 1123 cm ' &b H IR ME R IR A 45 415 2068 1% 7= )
G2 AT R B S A THEN 1L S /A FF. BAE
BARUESE TR P YN 5-[2-(2- FF 28 F 51 Ik ) g -4
B A E-2-FH(2b). HABFEYIM RIS TH NMR,
PC NMR, IR FIIGE /175 LAIESE.

2 Zhig

5-S LM EE NS WA (1) 4 R, SRR R (BUARHUIR)
ARG AR 2680 ZWE IR AE T, BL 67%~89%I1]
e DI B R T AR B EAT T AR A 0 T R W P I
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HUEVE IR e R LR SKIR KR, 2R A
PRAEMIER, SOV PHRAT . JE A FEIT S A, AR
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3 SRy
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15 RCRH WRS-1B 044 s A0 5 (R E TR AR
1E); IR ¥ Nicolet AVAR 360 FT-IR #{d B H-25 4§41k
SN EETHINE ; RESEIRE NS R Agilent 1100- 400
MHz BUZHISEARACGN €, DMSO-ds A, TMS NN
Fr; BRI KH Agilent 1100 R A0l 5E; JC& 9 Hr i
Elementar Vario EL W52, B R K124 5434 8 & #r 4l
B Ak Al E e SOk T ) A
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3.2.1 R CBEA IR ER G & A%

KR LA 5.08 g (45 mmol) M =51L 4R 6.00 g (45
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mmol) () BRI A FERI 2640 T, BWIAEH
W5 WM 4.0 g (30 mmol) i) — & HE(30 mL)¥ i+, vKkEh
BN 2 he N SEERSE K, SRS 1 h, ZEBR¥EH,
g, S ~MAIK CRREL SRR 1. R
78%, m.p. 121.3~122.4 CCCHEPY: =% 53%, m.p.
123.4~124.1 C).

3.2.2 IR ERERE AL S 4 0 A Rk,

R CEEFEM AR (1) (1 mmol, 0.21 g)FIER AR (U CHR
IR)BARAREEAZ (1 mmol) I A 4%t ZBE(6 mL)¥E 7, [\l
WML, F TLC #EATHRM. [ 5E4 G, FAN LA
TR pH 2=k, HhiE, Bedk, MR KESRR A 2
R R IR A AR L 45 i 19 27 2a~2q.

5-(2- A FEMEME-4- 58 S| Wk-2- B (2a): H kR,
FEE 82%. m.p. 278.9~280.2 C; 'H NMR (400 MHz,
DMSO-dg) 6: 10.41 (s, 1H, NH), 7.61 (s, 2H, ArH), 6.98
(s, 2H, ArH, CH), 6.77 (s, 2H, NH,), 3.47 (s, 2H, CH,); "*C
NMR (100 MHz, DMSO-d;) d: 176.90, 168.40, 150.45,
143.29, 129.07, 126.44, 125.49, 122.24, 109.35, 99.57,
36.24; IR (KBr) v: 3420, 3291, 2982, 1735, 1665, 1230,
1124 cm™'; ESI-MS m/z: 231.0 [M+H]". Anal. caled for
C1 HoN;0S: C 57.13, H 3.92, N 18.17; found C 57.16, H
3.93,N 18.15.

5-[2-( 2 35 A ik ) g Mk 4- ) — 5] W -2 (2b): K
Ak, P23 89%. m.p. 240.8~241.6 'C; 'H NMR (400
MHz, DMSO-dg) 6: 10.49 (s, 1H, NH), 10.25 (s, 1H, NH),
7.77 (s, 2H, ArH), 7.72 (d, J=7.0 Hz, 2H, ArH), 7.35 (s,
2H, ArH), 7.16 (s, 1H, ArH), 6.96 (s, 1H, ArH), 6.87 (d,
J=7.4 Hz, 1H, CH), 3.56 (s, 2H, CH,); *C NMR (100
MHz, DMSO-ds) d: 176.91, 163.28, 150.77, 143.65,
141.65, 129.44, 128.65, 126.65, 125.66, 122.29, 121.53,
117.13, 109.52, 100.98, 36.27; IR (KBr) v: 3446, 3235,
2972, 1725, 1675, 1233, 1104 cm™'; ESI-MS m/z: 307.1
[M+H]+. Anal. calcd for C7H3N3;0S: C 66.43, H4.26, N
13.67; found C 66.50, H 4.31, N 13.60.

5-[2-(2- H 2 5 5 3k ) W -4 6 ) — 005 Wik -2- i (2¢):
FAO K, PEER 86%. m.p. 257.6~258.3 ‘C; 'H NMR
(400 MHz, DMSO-d;) J: 10.48 (s, 1H, NH), 9.30 (s, 1H,
NH), 8.01 (s, 1H, ArH), 7.71 (s, 2H, ArH), 7.23 (s, 2H,
ArH), 7.08 (s, 1H, ArH), 7.01 (s, 1H, ArH), 6.85 (s, 1H,
CH), 3.53 (s, 2H, CH,), 2.29 (s, 3H, CHR;R); '*C NMR
(100 MHz, DMSO-d) J: 176.89, 165.48, 150.56, 143.55,
139.88, 131.05, 129.11, 128.78, 126.97, 126.58, 125.62,
123.66, 122.23, 121.25, 109.44, 101.02, 36.25, 18.47; IR
(KBr) v: 3445, 3230, 2953, 1715, 1687, 1232, 1123 cm™';
ESI-MS m/z: 321.1 [M+H]+. Anal. calcd for C;3H;sN50S:
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C 67.27, H4.70, N 13.07; found C 67.30, H 4.71, N 13.04.

5-[2-(3- FF 2 2 G 35 ) e e 4 L ] — M| -2 i (2dD):
HE gk, P2% 80%. m.p. 232.0~233.8 'C; 'H NMR
(400 MHz, DMSO-dg) d: 10.50 (s, 1H, NH), 10.18 (s, 1H,
NH), 7.77 (d, J=17.7 Hz, 2H, ArH), 7.61 (d, J=7.9 Hz,
1H, ArH), 7.44 (s, 1H, ArH), 7.23 (t, J=7.8 Hz, 1H, ArH),
7.14 (s, 1H, ArH), 6.88 (d, J=8.0 Hz, 1H, ArH), 6.79 (d,
J=17.3 Hz, 1H, CH), 3.56 (s, 2H, CH,), 2.32 (s, 3H, CH;);
BC NMR (100 MHz, DMSO-ds) o: 176.91, 163.36,
150.74, 143.64, 141.61, 138.53, 129.34, 128.67, 126.65,
125.68, 122.37, 117.80, 114.38, 109.53, 100.88, 36.27,
21.85; IR (KBr) v: 3440, 3226, 2955, 1718, 1685, 1234,
1120 cm™'; ESI-MS m/z: 321.1 [M+H]". Anal. calcd for
CisH;sN;0S: C 67.27, H 4.70, N 13.07; found C 67.30, H
4.71,N 13.04.

5-[2-(2- £ 3 2 J5E 2 i ) M M -4 3 ) — g W -2 i
(2e): EBFE, P2 84%. m.p. 252.3~253.3 C; 'H
NMR (400 MHz, DMSO-d;) d: 10.46 (s, 1H, NH), 9.30 (s,
1H, NH), 7.90 (d, J=7.7 Hz, 1H, ArH), 7.69 (s, 2H, ArH),
7.24 (t, J=8.2 Hz, 2H, ArH), 7.06 (d, J=11.8 Hz, 2H,
ArH), 6.83 (d, J=8.3 Hz, 1H, CH), 3.52 (s, 2H, CH,), 2.69
(dd, J=14.6, 7.2 Hz, 2H, CH,), 1.14 (t, J=7.3 Hz, 3H,
CH;); ”C NMR (100 MHz, DMSO-d) §: 175.07, 164.47,
148.81, 141.71, 137.41, 134.05, 127.55, 126.99, 125.15,
124.73, 123.75, 122.65, 120.86, 120.43, 107.61, 98.95,
34.43, 22.42, 13.03; IR (KBr) v: 3436, 3230, 2956, 1719,
1683, 1231, 1120 cm '; ESI-MS m/z: 335.1 [M+H]".
Anal. calcd for C;oH;7;N;0S: C 68.03, H 5.11, N 12.53;
found C 68.06, H 5.13, N 12.50.

5-{2-[(4- TP S R R R ) B R R I -4 ) — 5] Wk -2-
fi(2f): KRt ik, P75 84%. mp. 276.5~276.9 C; 'H
NMR (400 MHz, DMSO-dg) : 10.47 (s, 1H, NH), 10.02
(s, 1H, NH), 7.75 (s, 2H, ArH), 7.63 (d, J=8.7 Hz, 2H,
ArH), 7.08 (s, 1H, ArH), 6.94 (d, J=8.7 Hz, 2H, ArH),
6.86 (d, J=8.5 Hz, 1H, CH), 3.74 (s, 3H, CH3), 3.55 (s,
2H, CH,); “C NMR (100 MHz, DMSO-d;) &: 176.36,
163.37, 153.86, 150.16, 143.04, 134.65, 128.20, 126.06,
125.07, 121.75, 118.38, 114.11, 108.93, 99.71, 55.07,
35.73; IR (KBr) v: 3445, 3233, 2952, 1717, 1683, 1236,
1124 cm™'; ESI-MS m/z: 337.1 [M+H]". Anal. calcd for
CisH sN30,S: C 68.08, H 4.48, N 12.43; found C 68.11, H
4.51,N 12.40.

5-{2-[(2-F5 3 IR Jk ) G Fk | s -4 ) — S M5 -2 il
(2g): KKAEK, F2F 83%. m.p. 267.5~268.1 ‘C; 'H
NMR (400 MHz, DMSO-d;) J: 10.47 (s, 1H, NH), 9.95 (s,
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© 2015 Chinese Chemical Society & SIOC, CAS

1H, OH), 9.45 (s, 1H, NH), 8.32~8.20 (s, 1H, ArH), 7.73
(s, 2H, ArH), 7.09 (s, 1H, ArH), 6.87 (d, J=7.9 Hz, 1H,
CH), 3.55 (s, 2H, CH,); *C NMR (100 MHz, DMSO-d;)
5: 176.90, 164.35, 150.15, 146.68, 143.54, 129.74, 128.72,
126.63, 125.52, 122.66, 122.20, 119.69, 119.29, 115.47,
109.51, 101.33, 36.27; IR (KBr) v: 3374, 3271, 2987,
1668, 1621, 1261, 1119 cm™'; ESI-MS m/z: 323.1 [M+
H]+. Anal. caled for C;7H3sN;OR,S: C 63.14, H 4.05, N
12.99; found C 63.16, H 4.06, N 12.98.

5-{2-[(4-FiF§ 2 TR L ) Gk | W Mo -4 ) — | - 2-
(2h): K, P57 74%. m.p.>300 C; 'H NMR (400
MHz, DMSO-dg) 6: 11.07 (s, 1H, NH), 10.51 (s, 1H, NH),
8.27 (d, J=8.6 Hz, 2H, ArH), 7.94 (d, J/=8.8 Hz, 2H,
ArH), 7.83 (d, J=7.6 Hz, 2H, ArH), 7.37 (s, 1H, ArH),
6.89 (d, J=8.0 Hz, 1H, CH), 3.57 (s, 2H, CH,); °*C NMR
(100 MHz, DMSO-dg) 6: 176.89, 170.78, 161.91, 151.09,
147.32, 143.92, 140.52, 128.19, 126.74, 126.03, 122.43,
116.57, 109.56, 103.35, 36.28; IR (KBr) v: 3445, 3233,
2952, 1717, 1683, 1236, 1124 cm™'; ESI-MS m/z: 352.1
[M+H]+. Anal. calcd for C7HR ,N4O5S: C 57.95, H 3.43,
N 15.90; found C 57.96, H 3.44, N 15.89.

5-{2-[(4- VR % B ) G R ] e Wk -4 B A ] Wk -2-
(2i): FEOEAE, P5E 80%. mp. 266.5~267.8 C; 'H
NMR (400 MHz, DMSO-d) d: 10.48 (s, 1H, NH), 10.39
(s, 1H, NH), 7.76 (d, J=6.4 Hz, 2H, ArH), 7.71 (d, J=8.6
Hz, 2H, ArH), 7.51 (d, J=8.4 Hz, 2H, ArH), 7.20 (s, 1H,
ArH), 6.87 (d, J=8.5 Hz, 1H, CH), 3.55 (s, 2H, CH,); "*C
NMR (100 MHz, DMSO-d) d: 176.89, 162.89, 150.81,
143.72, 140.92, 132.12, 128.50, 126.66, 125.71, 122.34,
119.09, 112.61, 109.50, 101.48, 36.28; IR (KBr) v: 3374,
3271, 3168, 1698, 1621, 1261, 1119 cm™'; ESI-MS m/z:
385.0 [M+H]". Anal. caled for C;;H;,BrN;OS: C 52.86,
H 3.13, N 10.88; found C 52.86, H 3.14, N 10.87.

5-[2-(2-Z8 FE = FL ) e k-4 FE ] — A 0G| WE-2- i (25): A
R, 77H 77%. mp. 290.5~291.4 “C; 'H NMR (400
MHz, DMSO-dq) 6: 10.54 (s, 1H, NH), 10.18 (s, 1H, NH),
8.39 (t, J=7.7 Hz, 2H, ArH), 8.00 (d, /=72 Hz, 1H,
ArH), 7.81 (s, 2H, ArH), 7.71 (d, J=8.0 Hz, 1H, ArH),
7.60 (t, J=7.3 Hz, 3H, ArH), 7.21 (s, 1H, ArH), 6.91 (s,
J=8.1 Hz, 1H, NH), 3.60 (s, 2H, CH,); *C NMR (100
MHz, DMSO-ds) d: 175.08, 163.55, 148.79, 141.80,
135.29, 132.56, 126.90, 124.54, 123.84, 121.56, 120.90,
114.55, 107.69, 99.78, 34.45; IR (KBr) v: 3446, 3279,
3071, 1686, 1602, 1236, 1120 cm'; ESI-MS m/z: 357.1
[M+H]". Anal. calcd for C,;H;sN;0S: C 70.57, H 4.23, N
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11.76; found C 70.58, H 4.23, N 11.75.

5-[2-CRIF[d][1,3] = S A FA 10 I - 5- 5 2 ik ) Wi -4
R AW W -2-Bd (2Kk): AR, FEE 79%. mop.
282.5~283.7 °C; '"H NMR (400 MHz, DMSO-d;) J: 10.48
(s, 1H, NH), 10.12 (s, 1H, NH), 7.74 (s, 2H, ArH), 7.51 (s,
1H, ArH), 7.11 (d, J=1.6 Hz, 1H, ArH), 7.09~7.02 (m,
1H, ArH), 6.01 (s, 2H, CH,), 3.56 (s, 2H, CH,); °C NMR
(100 MHz, DMSO-dg) 0: 176.90, 163.68, 150.72, 147.77,
143.65, 141.95, 136.53, 128.69, 126.65, 125.60, 122.26,
109.87, 109.52, 108.80, 101.27, 100.58, 99.83, 36.27; IR
(KBr) v: 3445, 3280, 3075, 1685, 1604, 1236, 1133 cm™';
ESI-MS m/z: 351.1 [M+H]". Anal. calcd for C;sH3Ns-
0sS: C 61.53, H 3.73, N 11.96; found C 61.55, H 3.74, N
11.95.

5-(2-MEME-4-3) T A e 2-FiF(21): TR R, PR
67%. m.p. 242.1~243.5 °C; 'H NMR (400 MHz, DMSO-
d) 0: 10.47 (s, 1H, NH), 9.14 (s, 1H, CH), 7.97 (s, 1H,
ArH), 7.85~7.70 (m, 2H, ArH), 6.87 (s, 1H, CH), 3.53 (s,
2H, CH,); “C NMR (100 MHz, DMSO-d;) d: 176.83,
165.48, 154.43, 143.86, 127.26, 126.76, 125.93, 122.63,
110.78, 109.53, 36.12; IR (KBr) v: 3422, 3146, 2955,
1722, 1623, 1471, 1236, 1155 cm™'; ESI-MS m/z: 216.0
[M+H]". Anal. caled for C;;HsN,OS: C 61.09, H 3.73, N
12.95; found C 61.11, H 3.74, N 12.53.

5-(2- F e e -4- 25 — S0 - 2- i (2m): 0k K,
FEE 88%. m.p. 263.0~264.8 C; '"H NMR (400 MHz,
DMSO-dg) J: 10.46 (s, 1H, NH), 7.80~7.68 (m, 3H, ArH),
6.82 (t, J=6.1 Hz, 1H, CH), 3.51 (s, 2H, CH,), 2.66 (s,
3H, CH;); “C NMR (100 MHz, DMSO-d;) d: 176.88,
165.58, 154.48, 143.89, 128.26, 126.76, 125.93, 122.63,
111.78, 109.57, 36.22, 19.37; IR (KBr) v: 3420, 3145,
2965, 1732, 1633, 1475, 1228, 1156 cm™'; ESI-MS m/z:
230.0 [M+H]+. Anal. calcd for C,H;(N,OS: C 62.59, H
4.38, N 12.16; found C 62.60, H 4.39, N 12.14.

5-(2-FR L ME M -4- 3 — G We-2- [ (2n): EHEHR,
FEE 83%. m.p. 234.5~234.8 C; '"H NMR (400 MHz,
DMSO-ds) : 10.55 (s, 1H, NH), 8.02 (d, J=9.8 Hz, 3H,
ArH), 791 (d, J=7.4 Hz, 2H, ArH), 7.53 (d, J=6.7 Hz,
3H, ArH), 6.91 (d, J=8.3 Hz, 1H, CH), 3.58 (s, 2H,
CHR,R); “C NMR (100 MHz, DMSO-ds) d: 176.93,
167.04, 155.89, 144.22, 133.48, 130.72, 129.68, 127.99,
126.86, 126.58, 126.11, 122.84, 112.82, 109.65, 36.24; IR
(KBr) v: 3422, 3146, 2955, 1722, 1623, 1471, 1236, 1155
em '; ESI-MS m/z: 292.1 [M+H]". Anal. caled for
C;H;N,08: C 69.84, H 4.14, N 9.58; found C 69.86, H
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4.14,N9.57.

5-[2-(9H-HE -3 5L ) I I -4 L ] — 1 H5] e -2- i (20):
BRI K, 72% 78%. m.p.>300 C; 'H NMR (400 MHz,
DMSO-dg) 6: 11.60 (s, 1H, NH), 10.56 (s, 1H, NH), 8.80
(s, 1H, ArH), 8.31 (d, J=6.9 Hz, 1H, ArH), 8.09 (d, J=7.8
Hz, 1H, ArH), 7.94 (d, J=16.8 Hz, 3H, ArH), 7.61 (d, J=
8.0 Hz, 1H, ArH), 7.55 (d, J=7.7 Hz, 1H, ArH), 7.48~
7.41 (m, 1H, ArH), 7.23 (s, 1H, ArH), 6.92 (s, 1H, CH),
3.60 (s, 2H, CH,); *C NMR (100 MHz, DMSO-d;) o:
175.13, 166.76, 153.69, 142.26, 139.48, 138.94, 126.48,
124.93, 124.29, 122.88, 121.39, 120.96, 119.39, 117.80,
116.94, 110.39, 107.80, 34.46; IR (KBr) v: 3511, 3341,
2985, 1688, 1615, 1443, 1117 cm™'; ESI-MS m/z: 381.1
[M+H]+. Anal. calcd for C»3H;sN3;0S: C 72.42, H3.96, N
11.02; found C 72.45, H3.96, N 11.01.

5-[2-(9- ' - H-THE M3 ) I 1 -4 ] — Mg - 2-
fi(2p): EOKAE, 77F 81%. mp.>300 C; 'H NMR
(400 MHz, DMSO-dg) 6: 10.56 (s, 1H, NH), 8.82 (s, 1H,
ArH), 8.34 (d, J=7.5 Hz, 1H, ArH), 8.15 (d, J=8.5 Hz,
1H, ArH), 7.97 (s, 2H, ArH), 7.92 (s, 1H, ArH), 7.71 (d,
J=8.6 Hz, 1H, ArH), 7.64 (d, J=8.1 Hz, 1H, ArH),
7.55~7.50 (m, 1H, ArH), 7.28 (d, J=14.8 Hz, 1H, ArH),
6.93 (d, J=8.2 Hz, 1H, CH), 3.92 (s, 3H, CH;), 3.60 (s,
2H, CH,); “C NMR (100 MHz, DMSO-dg) d: 175.13,
166.58, 153.73, 142.26, 140.22, 139.84, 126.46, 124.98,
123.02, 122.81, 120.94, 120.56, 119.40, 118.02, 116.92,
109.54, 107.98, 34.45, 27.84; IR (KBr) v: 3481, 3201,
2875, 1698, 1625, 1446, 1217 cm'; ESI-MS m/z: 395.1
[M+H]". Anal. caled for Co4H7;N;0S: C 72.89, H 4.33, N
10.63; found C 72.90, H 4.33, N 10.62.

5-[2-(9- . 3= -O H-FHk k-3 35k ) IR s -4 5 | — S | k-2
fQ2q): AEHE, F 80%. mp.>300 C; 'H NMR
(400 MHz, DMSO-dy) 6: 10.59 (s, 1H, NH), 8.84 (s, 1H,
ArH), 8.35 (d, J=6.0 Hz, 1H, ArH), 8.13 (d, J=6.3 Hz,
1H, ArH), 7.99 (s, 2H, ArH), 7.92 (d, J=5.5 Hz, 1H, ArH),
771 (d, J=7.1 Hz, 1H, ArH), 7.65 (d, J=6.5 Hz, 1H,
ArH), 7.52 (d, J=6.5 Hz, 1H, ArH), 7.28 (d, J=6.2 Hz,
1H, ArH), 6.96 (d, J=4.7 Hz, 1H, CH), 4.48 (s, 2H, CH,),
3.61 (s, 2H, CH,), 1.35 (d, J=6.1 Hz, 3H, CH;); >C NMR
(100 MHz, DMSO-dg) 6: 175.13, 166.59, 153.75, 142.28,
139.16, 138.76, 126.48, 124.99, 124.35, 122.95, 121.07,
120.76, 119.54, 118.01, 117.03, 109.61, 108.00, 35.79,
34.46, 12.37; IR (KBr) v: 3522, 3241, 2975, 1702, 1624,
1471, 1236, 1155 cm '; ESI-MS m/z: 409.1 [M—+H]".
Anal. caled for CosHioN3OS: C 73.32, H 4.68, N 10.26;
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found C 73.33, H 4.68, N 10.25.

4B A £l (Supporting Information)

HArr=4) 2a~2q

M A% G S B . I S b R AT DL A 3RO AR I R
(http://sioc-journal.cn/) & T %K.
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