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Abstract The paper describes a convenient and facile methodology for the synthesis of fused 2-mercaptonicotinamide scaf-
folds. The synthetic approach is supported by a one-pot tandem reaction process. This process has potential applications in the
synthesis of biologically and medicinally relevant compounds.
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Table 1 Synthesis of 2-mercaptonicotinamides 5

Product R Yield/% m.p./C m.p./C

5a n-Pr 63  153~155

5b Bu 61  125~127

5¢ Ph 65  197~198 205~2072%
5d  4-MeCgH, 70 203~204 204~206%%
5¢  3,4,5-(MeO);CeH, 74 209~210

5f  4-FCgH, 70 248~250

5g  4-CIC¢H, 69  236~237 226~2281*%
5h  4-BrCgH, 71 None®

5i  2-Naphthyl 72 218~220

5j  4-MeOC¢H, 76 208~210 204~20612%
5k 3,5-Me,CgHj 70 191~192

51 i-Pr 67  145~147

© 2013 Chinese Chemical Society & SIOC, CAS
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Table 2 Effect of nitrogen atmosphere and reaction time on
reaction yield

AR S5 T /h W %
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Table 3 Effect of solution on reaction yield
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CCly 2.0 40
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Table 4 Effect of reductant on reaction yield
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Y S ASGISE ;. S HEUREAE Agilent Q-TOF6510 R4¢ I
JHE R REESRS; IR JH Perkin-Elmer 1730 BY4T 48
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fig) © VA =1 : 1143 1.11 g B[54k 5a.

N-TE N HE-2- 3 L B e (5a) ™) #6444, "TH NMR
(400 MHz, DMSO-dq) d: 14.05 (s, 1H), 10.79 (s, 1H), 8.50
(dd, J=1.8, 7.6 Hz, 1H), 7.96 (dd, J=1.5, 5.9 Hz, 1H),
7.03 (dd, J=6.1, 7.5 Hz, 1H), 3.32~3.27 (m, 2H), 1.54 (q,
J=17.1 Hz, 2H), 0.95 (t, J=7.4 Hz, 3H); *C NMR (100

http://sioc-journal.cn/ 2535
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MHz, DMSO-dy) d: 173.9, 163.7, 142.5, 141.6, 133.4,
114.3, 41.3, 40.6, 40.4, 40.2, 40.0, 39.8, 39.6, 39.4, 22.6,
12.1; IR (KBr) v: 3743 (N—H), 3110, 3154, 2959, 2869,
1643 (C=0), 1564, 1313, 1231, 1121, 1065, 808, 747, 537
cm '; MS (EL 70 eV) m/z (%): 197.0748 (M'+1, 100),
219.0566 (70); HRMS caled for CoH;,N,0S (M+H)"
197.0704, found 197.0748.

N-1E T3 -2 5 56 00 % e (Sb)**: o o [ 4k . 'H
NMR (400 MHz, DMSO-dy) d: 14.05 (s, 1H), 10.78 (s,
1H), 8.50 (dd, J=1.8, 7.6 Hz, 1H), 7.96 (d, J=5.2 Hz,
1H), 5 7.03 (dd, J=6.1, 7.5 Hz, 1H), 3.35~3.31 (m, 2H),
1.53~1.50 (m, 2H), 1.41~1.36 (m, 2H), 0.90 (t, J=7.3
Hz, 3H); *C NMR (100 MHz, DMSO-dj) J: 173.9, 163.7,
142.5, 141.6, 133.3, 114.3, 40.6, 40.4, 40.2, 40.0, 39.8,
39.6, 39.3, 31.4, 20.3, 14.1; IR (KBr) v: 3452 (N—H),
2998, 2952, 2867, 1645 (C=0), 1566, 1320, 1233, 1126,
1066, 806, 749, 631, 537 cm™'; MS (EL, 70 eV) m/z (%):
211.0945 (M"+1, 100), 233.0746 (70); HRMS calcd for
C1oH142N>OS (M+H)" 211.0860, found 211.0945.

N-ZE 25 FEAH Ik e (S0)P2: (A [l 4k, '"H NMR
(300 MHz, DMSO-dq) d: 14.21 (s, 1H), 12.93 (s, 1H), 8.54
(dd, J=1.8, 7.5 Hz, 1H), 8.04 (dd, J=1.8, 6.0 Hz, 1H),
7.72 (d, J=7.5 Hz, 2H), 7.38 (t, J=8.0 Hz, 2H), 7.16~
7.08 (m, 2H); *C NMR (75 MHz, DMSO-dy) J: 173.8,
162.4, 142.5, 142.1, 138.8, 133.8, 129.5, 124.5, 120.2,
114.6; IR (KBr) v: 3452 (N—H), 3292, 3176., 2959, 1650
(C=0), 1594, 1442, 1392, 1321, 1231, 1133, 752, 696,
498 cm'; MS (EL, 70 eV) m/z (%): 231.0605 (M"+1,
100), 253.0425 (45), 279.0946 (5); HRMS caled for
C3sH;,N,0S (M+H)" 231.0547, found 231.0605.

N-(4-FRE) R 2- SR LN I e (S)>): - 6 2 fru il 44k
'H NMR (400 MHz, DMSO-d) J: 14.18 (s 1H), 12.89 (s
1H), 8.55 (dd, J=4.6, 8.6 Hz, 1H), 8.02 (dd, J=3 .4, 8.0z, ,
1H), 7.60 (dd, J=6.1, 7.6 Hz, 2H), 7.19 (dd, J=6.0, 7.2
Hz, 2H), 7.10 (dd, J=2.4, 7.1 Hz, 1H), 2.29 (s, 3H ); "*C
NMR (100 MHz, DMSO-d;) d: 173.8, 162.0, 142.5, 142.0,
136.3, 133.8, 133.5, 129.9, 120.1, 114.6; IR (KBr) v: 3447
(N—H), 3172, 3094, 3018, 2941, 2871, 1644 (C=0),
1569, 1506, 1323, 1229, 1126, 817, 743, 505 cm '; MS
(EI, 70 eV) m/z (%): 245.0775 (M+1, 98), 267.0586
(49); HRMS caled for Cj;3H;N,08 (M+H)" 245.0704,
found 245.0775.

N-(3,4,5- = FHAU ) R IE-2- SR L MR Bk e (Se): o €2 [it]
A&, "TH NMR (400 MHz, DMSO-d;) J: 14.21 (s, 1H), 12.86
(s, 1H), 8.52 (dd, J=1.8, 7.6 Hz, 1H), 8.03 (dd, J=1.8, 5.9

2536 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

Hz, 1H), 7.10 (d, J=6.8 Hz, 1H), 7.07 (s, 2H), 3.78 (s, 6H)
3.64 (s, 3H); *C NMR (100 MHz, DMSO-d;) d: 173.7,
162.2, 153.4, 142.4, 142.0, 134.9, 133.8, 114.6, 98.0, 97.8,
60.6, 56.3, 56.2; IR (KBr) v: 3436 (N—H), 3120, 3083,
2967, 2831, 1663 (C=0), 1591, 1561, 1508, 1457, 1235,
1130, 998, 835, 749, 661, 615 cm™'; MS (EL 70 eV) m/z
(%): 321.1048 (M +1, 98), 343.0736 (70), 359.0472 (7);
HRMS caled for C;sH(N,O4S (M+H) ", 321.0864, found
321.1048.

N-(4-50) 7K Jk -2- 3 S Il Bk e (5¢6): s e 4k, H
NMR (400 MHz, DMSO-dg) 6: 14.18 (s, 1H), 12.83
(s,1H), 8.50 (dd, J=1.8, 7.6 Hz, 1H), 8.02 (dd, J=1.5, 5.8
Hz, 1H), 7.75~7.72 (m, 2H), 7.24~7.19 (m, 2H), 7.08
(dd, J=6.1, 7.6 Hz, 1H); *C NMR (75 MHz, DMSO-d;)
5:173.3, 161.9, 158.4 ("Jcr=239 Hz), 141.8, 141.5, 134.7
(“Jer=2 Hz), 133.4, 121.4 CJer=7 Hz), 115.6 (Jor=22
Hz), 114.0; IR (KBr) v: 3450 (N—H), 3196, 2902, 2867,
2825, 1641 (C=0), 1570, 1507, 1313, 1231, 1127, 828,
739, 506, 459 cm”'; MS (EI, 70 eV) m/z (%): 249.0523
(M*+1, 90), 271.0359 (100), 287.0048 (14); HRMS calcd
for C,HoFN,OS (M+H)" 249.0453, found 249.0524.

N-(4-50) R -2- S LA W % (5g)*™: a4k, 'H
NMR (300 MHz, DMSO-dg) 6: 14.23 (s, 1H), 12.90
(s,1H), 8.50 (dd, J=1.5, 6.3 Hz, 1H), 8.02 (dd, J=1.5, 5.7
Hz, 1H), 7.74 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 Hz, 2H),
7.08 (m, 1H); *C NMR (75 MHz, DMSO-dy) 6: 173.4,
1652, 162.2, 143.7, 1433, 141.8, 141.6, 137.3, 133.4,
128.9, 127.5, 121.2, 115.0, 114.0; IR (KBr) v: 3449 (N—
H), 3176, 3120, 3025, 2914, 1650 (C=0), 1574, 1488,
1324, 1234, 1126, 1084, 821, 744, 501, 419 cm™'; MS (EIL,
70 eV) m/z (%): 265.0184 (M'+1, 100), 286.9999 (45);
HRMS calced for C,HoFN,OS (M—|—H)+ 265.0124, found
265.0184.

N-(4- 15 % 3 -2- 5 L A Bk i (Sh): o € il 44, 'H
NMR (300 MHz, DMSO-dy) d: 14.19 (s, 1H), 12.90 (s,
1H), 8.49 (dd, J=17.8, 8.5 Hz, 1H), 8.03 (dd, J=5.7, 8.0
Hz, 1H), 7.76~7.68 (m, 2H), 7.60~7.54 (m, 2H), 7.09 (t,
J=13.5, 7.1 Hz, 1H); °C NMR (75 MHz, DMSO-d;) :
173.4, 162.2, 141.8, 141.6, 137.7, 133.4, 131.8, 131.6,
122.0, 121.6, 115.6, 114.0; IR (KBr) v: 3450 (N—H),
3169, 3107, 3016, 2890, 1646 (C=0), 1549, 1317, 1234,
1123, 1071, 891, 791, 725, 587, 510 cm™'; MS (EI, 70 eV)
m/z (%): 308.9702 (M*+1, 91), 310.9686 (100); HRMS
caled for C;,HoBrN,OS (M + H) " 308.9598, found
308.9702.

Chin. J. Org. Chem. 2013, 33, 2533~2537
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N-(2-Z535)-2- 3 BN WL (51): s (el 44, "H NMR
(400 MHz, DMSO-dq) d: 14.36 (s, 1H), 13.36 (s, 1H), 8.75
(dd, J=1.6, 7.6 Hz, 1H), 8.50 (d, J=8.3 Hz, 1H), 8.28 (d,
J=7.6 Hz, 1H), 8.11 (dd, J=1.6, 5.9 Hz, 1H), 7.99 (d, J=
7.9 Hz, 1H), 7.65~7.54 (m, 3H), 7.17 (dd, J=7.6, 6.0 Hz,
1H); *C NMR (100 MHz, DMSO-ds) &: 173.6, 162.7,
143.6, 142.5, 134.2, 134.0 , 133.3, 129.0, 126.9, 126.8,
126.6, 126.3, 125.3, 122.7, 119.9, 115.0; IR (KBr) v: 3451
(N—H), 3175, 3120, 3023, 2947, 2909, 2808, 1646 (C=
0), 1577, 1485, 1323, 1233, 1129, 1073, 1004, 890, 817,
747,498 cm'; MS (EI, 70 eV) m/z (%): 281.0750 (M" +
1, 98), 303.0550 (15), 319.0289 (9); HRMS caled for
CHoBrN,OS (M+H)" 309.9598, found 391.2867.

N-(4- TR ) 25 k2 5 L R B e (5)122): 6 £ 4] 4K
'H NMR (300 MHz, DMSO-dj) 6: 14.14 (s, 1H), 12.83 (s,
1H), 8.55 (dd, J=1.8, 7.8 Hz, 1H), 8.02 (dd, J=1.8, 6.0
Hz, 1H), 7.66~7.61 (m, 2H), 7.11~7.07 (m, 1H), 6.98~
6.92 (m, 2H), 3.75 (s, 3H); *C NMR (75 MHz, DMSO-
dg), 173.2, 161.3, 155.7, 141.9, 141.4, 133.3, 131.4, 121.1,
114.1, 114.1, 55.2; IR (KBr) v: 3450 (N—H), 3172, 3111,
3024, 2902, 2864, 2812, 1642 (C=0), 1555, 1508, 1325,
1241, 1124, 1124, 1024, 892, 823, 550, 501, 446 cm '; MS
(EL, 70 eV) m/z (%): 261.0717 (M"+1, 98), 283.0534
(43); HRMS caled for Cj3H1pN,0,S (M+H) ™ 261.0653,
found 261.0717.

N-(3,5- - FFV R ) 2 -2 570 B 0 I e (Sh)™>*): 3 6 [
4. "H NMR (300 MHz, DMSO-dy) d: 14.20 (s, 1H), 12.92
(s, 1H), 8.56 (dd, J=1.8, 7.5 Hz, 1H), 8.04 (dd, J/=1.8, 6
Hz, 1H), 7.35 (s, 2H), 7.14~7.08 (m, 1H), 6.77 (s, 1H),
227 (s, 6H); °C NMR (75 MHz, DMSO-d;) d: 173.2,
161.5, 142.1, 141.6, 138.2, 138.0, 133.1, 125.5, 117.3,
114.2, 21.0; IR (KBr) v: 3497 (N—H), 3085, 1699 (C=0),
1564, 1393, 1311, 1255, 1132, 1064, 812, 762, 706, 542
em '3 MS (EL 70 eV) m/z (%): 259.0957 (M'+1, 100),
281.0726 (23); HRMS calcd for Ci3H N, 0,8 (M+H)"
259.0860, found 259.0957.

N-F N HE-2- 3R LA e (S #6444, "H NMR
(400 MHz, DMSO-dg) J: 14.05 (s, 1H), 10.79 (s, 1H), 8.50
(dd, J=1.8, 7.6 Hz, 1H), 7.96 (dd, J=1.5, 5.9 Hz, 1H),
7.03 (dd, J=6.1, 7.5 Hz, 1H), 4.76~4.70 (m, 1H), 1.56 (d,
J=30.5 Hz, 2H); “C NMR (100 MHz, DMSO-d;) 6:

Chin. J. Org. Chem. 2013, 33, 2533~2537
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173.9, 163.7, 142.5, 141.6, 133.4, 114.3, 50.2; IR (KBr) v:
3273 (N—H), 2959, 2926, 2854, 1731 (N—H), 1636,
1557, 1484, 1394, 1285, 1131, 1072, 763 cm ™ '; MS (EI, 70
eV) m/z (%): 197.0733 (M'+1, 100); HRMS calcd for
CoH,N,OS (M+H)" 197.0704, found 197.0733.
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