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Synthesis of 5-Amino-2-oxo-7-aryl-2,3,4,7-tetrahydro-
1,3-thiazolo[4,5-b]pyridine-6-carboxamide Derivatives
under Microwave Irradiation
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Abstract Five new S5-amino-2-oxo-7-aryl-2,3,4,7-tetrahydro-1,3-thiazolo[4,5-b]pyridine-6-carboxamide derivatives, which
are different with the products of 5-amino-2-oxo-7-aryl-2,3,4,7-tetrahydro-1,3-thiazolo[4,5-b]pyridine-6-carbonitrile deriva-
tives in the conventional heating conditions, were synthesized by using arylmethylene malononitrile, 2,4-thiazolidinedione and
ammonium acetate in one-pot via microwave irradiation techniques. And the reaction mechanism was discussed. The struc-
tures of these compounds were characterized by 'H NMR, IR, MS and elemental analysis.
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4| Wi (Troglitazone, TRO) . %' #% %1 lfi] (Rosiglitazone,
ROS) . it # %1 i (Pioglitazone, PIO) . £ #% %1 fi
(ciglitazone, CI). JAK%%1f(darglitazone, DAR)Z! 1,
TZDs EZ TR R, IR R IAA I
[ AR HT, o 8 AR 37 . B9 2 JEPE N S SR G AL
(PCOS). THiBhi 2 AU PRI (T2DM) 1697 AR I g i
JFEAE . B b B PRI . BRIk,
WERE I ISE A AW b 11 =0 A4 7K et 1 el
AEEA. Tie2 MBS, VAT LAY, B
- DR T VORI R PO S )z AR, SR
IR E Y E LA

ASLAE Rao WA L (Scheme 1), I
B SN AR PR e RO BT FR AT R W A T B -6-
FBLIZ AL A ) (Scheme 2), H 4555 4 B n#407 045
NP 5AT B AN, A SO S A A S G S AL EA T
TRV, AR E WA EI2 'TH NMR, IR, MS AT
ES AR iR
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‘ /
~_CN
CN
Scheme 1
R
R &
‘7 PN EtOH &
+ NC CN
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aR=3-NOy;, bR=2-Cl,cR=4-Cl,dR=2,4-Cl, e R=2-F
Scheme 2
1 GRS
1.1 FRIEEX KRR

FATLLE AL &) Sa S, T8I T o, [
JIRFIR] . RIS AR5 5, TR ROV A R AR IR e 5%

Chin. J. Org. Chem. 2013, 33, 2220~2225

FETXT HAREA Y Sa R 52,
111 AR o F 2t RO 69 %57
ERE S NITE] A 3 min, LBEEEEH) N 10 mL, AN [E]Z
HI SIS T TR gk 1 s
K1 WBIFREY) Sa WRMKR

Table 1 Relation between microwave power and yield of prod-
uct Sa

i IwW R/ %
100 25
200 40
300 53
400 72
500 60
600 52

SERR, BHA T R AR, BCREHHR, H
ARSI R ICR I N R, 2K E] 600 W,
TN FRAR I S IR DR R Bl i i S A R A B Ay
Rk, A ARG T, AR TR A
N 43— D) Jo) 70 B 8 T 7 A A, B84 s R 43 - ) A 5 Al
J, AR IR ) BATEAIR A, Do M B, MR
IR AT 400 WU 23 AR B 2 3ot v (SR AR X — T
ORI ) K EOAN 2 BRI S ) BT REAR 4 431 TR
RETORMN, B0, IR TR A
I, FERNARR S, AR RS T 400 W
1.1.2  ROM B 18] B 69 %ok

W T A 400 W, ZJE 10 mL e, FEAS RIS
F) R BT s IR gk 2 B

F2 IS Sa BOEI X F

Table 2 Relation between reaction time and yield of product 5a

A5 I A] /min Wz /%

1 45
64
72
65
58
0 50

oo W W N

—_
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WA 3).
R3S sa BRI A

Table 3 Relation between solvent and yield of product 5a

A sl S NI ) /min MR /%
1 C,H;OH 3 72
2 CH;O0H 3 65
3 CH;COCH; 3 45
4 CH,Cl, 3 35
5 DMF 3 50
6 PhMe 3 67
7 CHCl, 3 61
8 AcOEt 3 52
9 CH;CN 3 41

L1450 69 F 2 = Ml F a9 o
HIyE N 400 W, SNSRI 3 min I, 350 ) &
YR R R 4 s
R4 HAINELY) Sa PERMKR

Table 4 Relation between solvent quantity and yield of product
S5a

L) /mL e /%
3 45
5 60
10 72
15 65
20 60

MR 4 TTLARSN, AR T = seRe e
HUW AR, BEAE R RN, S R
SEHE ST/ ARk, NG SR T AR AN, Y S
10 mL B, WK .

1.2 KRNI
1.2.1 =40 5 69 BN ALERIE 3T

MRPE =W 45 e, HEWTTT e A e M~ i 56 S5 T 1R
B R = R I SR AR R I IR N, =4 P 0 W
FEN R Michael IO, P2 0TI 27K fig
BN T=Y), B o — D IIEHIK R s N R TR R M 4
FIEHCI(Scheme 3). NSRRI pH {H, KIAE
5.0~6.0 Zidy, BNV I p S PR AL 40 i 7= A I R P 3.
1.2.2 &R AR T

SIS P BRI T AEF A%, RIFERAE 3
KRI85 AR, BA/DREEFY 6 ARk, skt
IRIA by ¢ 7 S AN TG IO IS 1R I ) S Y s AR A5 3
=S, RASE=Y 6, nl WK Ay - A AR
T I N PEAREWT, % N AT BE A B WE M e R ST L
VLA 5 R AE Michael I N, B2 5 1 4
T3 2N 2RI 7 Y)(Scheme 4).
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DL A O 2,4-WE Mefor — ] R 19 e b JiR
B, FERE AR AN, ARG E] 5 PP I SCHRHRIE (1)
5-Jli B 2- 5 AR -7-75 55-2,3,4,7- DU & -1,3-BE M FE[4,5-b] 1L
WE-6- FH LG RAVA Y. 7R T e #uim HA7 il
HE RV BT RO, IR T R
BT SRS IMNGAT TR = AN, Mt —2
R TR e LG e R . S5 WM SRt me R AT
AW AT — S A B2 TE I, AN ST R = ) np
PLA G- s AL S R L A W
3 EESHS
3.1 U5k

WF-4000 45 A & R G ( B IESE o i3
AR A, XTAA S sl e A i ) (b st i RMY
HOGAES) ), WERRLIE; ZF7 =AM AR ST
FHAL S T4 H]); BRUKER DRX500 A% H4IL
PRI (#5E BRUKER 2v#]); FIR-360 ZLAMEHE(Y (S
Nicolet A F); ZAB-HS %% {%; Vario EL Il JG% [13)]
A3 HTA(ZE [ Elementar 23 w]). BT AR K 7= 40 A 4L
32 KWHE
32,1 FEFHEAIEQG)HE R

P AT 50 mmol XK HEE, 50 mmol N )i, 100
mL JE/K SHEM 150 mL — SO BN Tl [ Vi 2 1, H
300 W LI %45 5 3 min [TLC AL, (LR ZB8) = VA
fik)=3 : 1], AHGIK, FEANTH, . KLk, 10%
VRS 3, TR AL .
322 S5-Beik-2-BA-T-(3-F #)-2,3,4,7-9 A-1,3-7K
g 5F[4,5-b]H2-6- F B (5a~5e) 894 A%,

B 5 mmol A& 3, 5 mmol 2,4-WEM i,
40 mmol BEFREZAN 10 mL Jo/K LBE 50 mL —SU5e )
TN SN 2% N, 400 W D455t 3 min [TLC &
W, MEIR R - VCameE)=2 1], 5 R [ A4
Frih, BHGEIE, ARG, K OBEES B
5. JEHBIN 200 mL vK/KH, HCL IR, 8, 13 [T
W, . KYE, oK OREE L BRI 6.

5-J ik -2- SR -7-(3- T 2 OR 4R )-2,3,4,7- DU & - 1,3-
W I [4,5-b] ML T -6- H BE )1 (Sa): 5 (R A, IER 72%.
m.p. 234.5~236.0 ‘C; 'H NMR (CD;COCDs, 300 MHz)
0: 443 (br, 1H, carboxamide NH), 4.96 (d, /=2.76 Hz,
1H, CH), 6.60 (br, 1H, carboxamide NH), 6.72 (br, 2H,
NH,), 7.72 (t, J=7.94 Hz, 1H, ArH), 7.80 (br, 1H, pyridyl
NH), 7.88 (d, J=7.72 Hz, 1H, ArH), 8.19~8.23 (m, 1H,
ArH), 8.31 (t, J=2.09 Hz, 1H, ArH), 9.45 (br, 1H, NH);
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IR (KBr) v: 3493, 3407, 3364, 3328, 3238, 3203, 3156,
3091, 3062, 2968, 2774, 2184, 1719, 1694, 1643, 1575,
1529, 1478, 1396, 1365, 1351, 1309, 1301, 1249, 1217,
1197, 1096, 1087 cm ™ '; MS m/z: 333.05, 356.3 (M+Na) ™.
Anal. caled for C3H NsO,S: C 46.84, H 3.33, N 21.01;
found C 46.78, H 3.23, N 21.04.

5-JiHk 2SR -7-(2- SR 3 )-2,3,4,7- DU AL -1,3- I I
I [4,5-b] ML W -6- FH I i (Sb): 1 €0k K, L 70%.
m.p. 256.2~258.5 ‘C; '"H NMR (DMSO-d,, 300 MHz) ¢:
3.94 (br, 1H, carboxamide NH), 4.91 (s, 1H, CH), 7.28~
7.32 (m, 1H, ArH), 7.37 (br, 2H, NH,), 7.40 (br, 1H,
pyridyl NH), 7.40~7.47 (m, 2H, ArH), 7.64 (br, 1H, car-
boxamide NH), 7.52~7.56 (m, 1H, ArH), 10.30 (br, 1H,
NH); IR (KBr) v: 3433, 3370, 3230, 3193, 3152, 3064,
3057, 2981, 2190, 1731, 1702, 1644, 1626, 1582, 1570,
1508, 1466, 1441, 1394, 1360, 1338, 1298, 1275, 1247,
1214, 1189, 1157, 1114, 1035 cm™'; MS m/z: 322.03,
321.0 (M' —H). Anal. calcd for Cy3H;,CIN,O,S: C 48.37,
H 3.44, N 17.36; found C 48.30, H 3.48, N 17.40.

5-Ja Bk -2- AR -7-(4- SR IE)-2,3,4,7- DY &L -1,3- E I
I [4,5-b]MEIE -6- FF Wi (Se): IR R, R 71%.
m.p. 236.8~238.8 ‘C; '"H NMR (DMSO-d,, 300 MHz)
4.09 (br, 1H, carboxamide NH), 4.55 (d, /=1.71 Hz, 1H,
CH), 7.22 (br, 2H, NH,), 7.31~7.34 (m, 2H, ArH), 7.32
(br, 1H, pyridyl NH), 7.41~7.46 (m, 2H, ArH), 7.57 (br,
1H, carboxamide NH), 10.30 (br, 1H, NH); IR (KBr) v:
3443, 3397, 3329, 3310, 3243, 3201, 2981, 2166, 1726,
1690, 1652, 1640, 1579, 1570, 1498, 1488, 1404, 1373,
1321, 1303, 1246, 1183, 1086, 1013 cm™'; MS m/z:
322.03,323.4 (M+H)". Anal. caled for C;3H;;CIN,O,S: C
48.37, H 3.44, N 17.36; found C 48.31, H 3.47, N 17.42.

5-JE-2-5AR-7-(2,4- R HE)-2,3,4,7- DA -1,3- W8
W [4,5-b] ML IE -6- F B (5d): e R, 0% 73%.
m.p. 258.1~260.8 ‘C; '"H NMR (DMSO-d,, 300 MHz)
3.95 (br, 1H, carboxamide NH), 4.90 (s, 1H, CH), 7.30 (d,
J=8.34 Hz, 1H, ArH), 7.42 (br, 3H, pyridyl NH+NH,),
7.53~7.57 (m, 1H, ArH), 7.60 (br, 1H, carboxamide NH),
7.72 (d, J=2.16 Hz, 1H, ArH), 10.31 (br, 1H, NH); IR
(KBr) v: 3436, 3394, 3308, 3270, 3193, 3093, 3030, 2969,
2856, 2167, 1723, 1691, 1651, 1576, 1493, 1467, 1434,
1377, 1324, 1291, 1244, 1180, 1143, 1105,1047 cm™'; MS
m/z: 355.99, 379.5 (M+Na)'. Anal. calcd for Ci3H,oCl,-
N4O,S: C 43.71, H 2.82, N 15.68; found C 43.65, H 2.88,
N 15.73.

5- i - 2- AR -T-(2- AR K )-2,3,4,7- DY 2 -1,3- e
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I [4,5-bERE-6- T EEIZ(Se): TR, WE 68%. m.p.
230.1~230.5 °C; 'H NMR (DMSO-ds, 300 MHz) §: 4.11
(br, 1H, carboxamide NH), 4.85 (d, /=2.19 Hz, 1H, CH),
7.22~7.26 (m, 1H, ArH), 7.28~7.31 (m, 3H, ArH+
NH,), 7.21~7.42 (br, 1H, pyridyl NH), 7.33~7.42 (m,
2H, ArH), 7.56 (br, 1H, carboxamide NH), 10.28 (br, 1H,
NH); IR (KBr) v: 3472, 3383, 3367, 3343, 3175, 2975,
2182, 1710, 1690, 1644, 1589, 1578, 1558, 1502, 1483,
1454, 1384, 1366, 1336, 1302, 1280, 1253, 1226, 1189,
1170, 1136, 1093, 1032 cm '; MS m/z: 306.06, 307.4
(M+H)", 329.3 (M+Na)', 305.0 (M' —H). Anal. calcd
for CisH;1FN4O,S: C 50.97, H 3.62, N 18.29; found C
50.90, H 3.69, N 18.34.

(2)-5-(3-THHE R P FF G ) E M e -2, 4- i (6a): 3 (1
WA, W% 20%. m.p. 186.4~187.0 CCCEMEP 187~
189 “C); '"H NMR (CD;COCDs, 300 MHz) 6: 7.87 (t, J=
8.01 Hz, 1H, ArH), 7.94 (s, 1H, CH), 8.05 (t, J=0.66 Hz,
1H, ArH), 8.32~8.35 (m, 1H, ArH), 8.48 (t, J=2.07 Hz,
1H, ArH), 11.27 (br, 1H, NH).

(Z)-5-(2-F A F L ) WE Mk 52 -2,4- il (6b): 7 15 £
WA, BCE 21%. mp. 219.9~221.8 COECRMEP 241~
242 C); 'H NMR (CDCl;, 500 MHz) 6: 7.36~7.39 (m,
2H, ArH), 7.48~7.53 (m, 2H, ArH), 8.22 (s, 1H, CH),
8.62 (br, 1H, NH).

(Z)-5-(4- 5 250 FF 55 ) E Mg o -2, 4- il (6¢): 35 €4
K, WE 23%. mp. 224.5~226.0 CCCHMEP 226~
228 °C); 'H NMR (DMSO-ds, 300 MHz) J: 7.36~7.43
(m, 2H, ArH), 7.65~7.70 (m, 2H, ArH), 7.81 (s, 1H, CH),
12.63 (br, 1H, NH).

(2)-5-(2,4- - SU AT F L) WE M 4522, 4- i (6d): 7%
WK, WE 19%. mp. 213.0~215.0 CCik{E>
213~215 C); '"H NMR (CDCls, 300 MHz) 6: 7.37 (dd,
J=8.53, 1.98 Hz, 1H, ArH), 7.45 (d, J=8.48 Hz, 1H,
ArH), 7.52 (d, J=1.95 Hz, 1H, ArH), 8.12 (s, 1H, CH),
8.19 (br, 1H, NH).

(Z)-5-(2- T A7 5L ) WE Mo -2, 4- i (6e): 3 2 Ky
XK, W 25%. mp. 225.7~226.8 CCCHRER 226.4~
227.5 “C); '"H NMR (CDCls, 500 MHz) &: 7.16~7.20 (m,
1H, ArH), 7.27~7.30 (m, 1H, ArH), 7.43~7.46 (m, 1H,
ArH), 7.47~7.51 (m, 1H, ArH), 8.10 (s, 1H, CH), 8.28
(br, 1H, NH).

(2)-5-(4-H A JE 2R 30 FE AL ) I e e -2, 4- il (6f): 7
AR, W% 85%. mp. 217.8~219.1 C (CHk{E
218~220 C); 'H NMR (CDCls, 500 MHz) J: 3.87 (m,
3H, OCHj3), 6.92~7.01 (m, 2H, ArH), 7.28~7.98 (m, 2H,

2224 http://sioc-journal.cn/
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ArH), 7.80 (s, 1H, CH).

(Z)-5-(4-F2 LY FF 356 ) e M -2, 4- il (6g): T (4
WA, W 82%. m.p. 307.6~309.2 ‘CCLHIEP 309~
310 °C); '"H NMR (CDCls;, 500 MHz) 6: 6.90~6.93 (m,
2H, ArH), 7.44~7.47 (m, 2H, ArH), 7.70 (s, 1H, CH),
10.27 (s, 1H, OH), 12.43 (br, 1H, NH).

(Z)-5- 2K 1 KL -WE M52 4- il (6h): 38 B (8 K,
WE 89%. m.p. 240.5~241.7 ‘CCCERMEPY 241~242
‘C); '"H NMR (DMSO-dj, 300 MHz) 6: 7.46~7.57 (m, 3H,
ArH), 7.59~7.62 (m, 2H, ArH), 7.80 (s, 1H, CH), 12.62
(br, 1H, NH).
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