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(KBr cm ™%): 3273 (N...H), 2890 (C...H), 2240N), 1309 (C...

N in 2 aromatic amine), 878 (GN . striazine), 1247 (C...0),
580 (C...Cl), 1197 (C...SH4 NMR (400 MHz DMSO- d6): d
7.41 (d,J=7.5Hz, 2H), 7.28 (d, J=7.5Hz, 2H), 7.20 (dd,
J=7.5, 4.4 Hz, 4H), 6.29 (s, 1H), 3.79 (s, 3H); *C NMR
(100 MHz, DMSO-d6): d 181.1, 172.9, 161.3, 140.6, 135.7,
131.4, 129.4, 127.4, 126.3, 119.8, 118.2, 103.7, 56.9; Anal.
Calcd. for C;7H1,CIN5OS; C, 55.21; H, 3.27; Cl, 9.59; N,
18.94; O, 4.33; S, 8.67, Found: C, 55.21; H, 3.27; Cl, 9.59;
N, 18.94; O, 4.33; S, 8.67; ESI-MS (M+1): 370.83.

2.2.3.5. 4-((4-Methoxy-6-(o-tolylthio)-1,3,5-triazin-2-yl)amino)
benzonitrile (4e). Yield: 77%; m.p. 179 C; IR (KBr cm ~%):
3212 (N...H), 2798 (C...H), 2264=tN), 1397 (C...N in 2 aro-
matic amine), 812 (GNs.striazine), 1264 (C...0), 978 (C...S);
'H NMR (400 MHz, DMSO- d6): d 7.53 (d,J = 7.5 Hz, 2H),

20.04; O, 4.58; S, 9.18, Found: C, 61.75; H, 4.21; N, 20.10;
0, 4.44; S, 9.07; ESI-MS (M+1): 354.37.

2.2.3.9. 4-((4-((3-Fluorophenyl)thio)-6-methoxy-1,3,5-triazin-
2-yl)amino)benzonitrile (4i). Yield: 82%; m.p. 164 C; IR
(KBr cm™Y): 3273 (N...H), 2840 (C...H), 2240=@N), 1344
(C...N in 2 aromatic amine), 897 (GNs. striazine), 1364 (C...
F), 1296 (C...0), 964 (C...3% NMR (400 MHz, DMSO- d6):

d 7.53 (d, J = 7.5 Hz, 2H), 8.59...6.81 (m, 8H), 6.15 (s, 1H),
3.83 (s, 3H); *Cc NMR (100 MHz, DMSO- d6): d 196.3,
177.5, 167.8, 161.9, 145.8, 138.1, 135.2, 128.7, 124.1, 119.2,
118.7,114.7,112.3, 101.3, 52.1; Anal. Calcd. For,gH 1sNs0S
C, 61.87; H, 4.33; N, 20.04; O, 4.58; S, 9.18, Found: C, 61.74;
H, 4.23; N, 20.11; O, 4.43; S, 9.05; ESI-MS (M+1): 354.37.

2.2.3.10. 4-((4-((4-Fluorophenyl)thio)-6-methoxy-1,3,5-tria-

7.50...7.16 (m, 3H), 7.14...6.89 (m, 3H), 6.06 (s, 1H), 3.83 (szin-2-yl)amino)benzonitrile (4j). Yield: 65%; m.p. 183 C; IR

3H), 2.41 (s, 3H); **C NMR (100 MHz, DMSO- d6): d 195.1,

(KBr cm~Y): 3245 (N...H), 2863 (C...H), 2221=@N), 1364

171.8, 167.3, 156.7, 144.6, 136.9, 133.4, 130.8, 125.6, 123.2(C...N in 2 aromatic amine), 897 (GN 3. striazine), 1252 (C...

119.4, 118.6, 115.2, 103.7, 53.9, 20.1; Anal. Calcd. for i ;5.
FNsOS: C, 57.78; H, 3.42; F, 5.38; N, 19.82; O, 4.53; S, 9.07,
Found: C, 57.65; H, 3.31; F, 5.25; N, 19.78; O, 4.41; S, 9.10;
ESI-MS (M+1): 350.41.

2.2.3.6. 4-((4-Methoxy-6-(m-tolylthio)-1,3,5-triazin-2-yl)amino)
benzonitrile (4f). Yield: 62%; m.p. 154 C; IR (KBr cm ~%):
3376 (N...H), 2815 (C...H), 2120=aN), 1264 (C...N in 2 aro-
matic amine), 892 (GN . s-triazine), 1254 (C...0), 1163 (C...S);
'H NMR (400 MHz, DMSO- d6): d 7.62...7.47 (m, 2H), 7.30
(s, 1H), 7.22...7.18 (m, 3H), 7.13 (s, 1H), 6.95 (s, 1H), 6.30 (s,
1H), 3.86...3.82 (m, 3H), 2.36...2.32 (m, 3HC NMR
(100 MHz, DMSO-d6): d 192.7, 176.1, 163.2, 154.2, 143.1,

0), 1347 (C...F), 946 (C...& NMR (400 MHz, DMSO- dé):

d 7.49 (d, J=7.5Hz, 2H), 7.37...7.28 (m, 2H), 7.21 (d,
J=7.5Hz, 2H), 6.91 (t, J=7.7 Hz, 2H), 6.30 (s, 1H), 3.85

(s, 3H); **C NMR (100 MHz, DMSO- d6): d 192.6, 178.3,
168.3, 154.1, 141.6, 131.4, 129.2, 127.4, 120.4, 118.4, 114.9,
105.7, 56.5; Anal. Calcd. for G;H12Ns0S: C, 61.06; H, 3.62;

N, 20.94; O, 4.78; S, 9.59, Found: C, 61.10; H, 3.52; N,
20.83; O, 4.66; S, 9.48; ESI-MS (M+1): 354.37.

2.2.4. General procedure for the preparation of
4-((4-(substituted phenoxy)-6-methoxy-1,3,5-triazin-2-yl)
amino)benzonitrile (Ga. j)

A 4-((4-chloro-6-methoxy-1,3,5-triazin-2-

mixture  of

137.9, 134.6, 130.9, 1286, 1242, 122.6, 119.7, 118.9, 103.1,)amino)benzonitrile 3 (5.0 g, 0.0191 mol), appropriate phe-

59.4, 21.1; Anal. Calcd. for G/H1,FNsOS: C, 57.78; H, 3.42;
F, 5.38; N, 19.82; O, 4.53; S, 9.07, Found: C, 57.69; H, 3.32;
F, 5.28; N, 19.72; O, 4.44; S, 9.05; ESI-MS (M+1): 350.41.

2.2.3.7. 4-((4-Methoxy-6-(p-tolylthio)-1,3,5-triazin-2-
yl)amino)benzonitrile (4g). Yield: 76%; m.p. 137 C; IR
(KBr cm%): 3346 (N...H), 2912 (C...H), 2194=N), 1245
(C...N in 2 aromatic amine), 866 (GN 3. striazine), 1226 (C...
0), 1167 (C...S}*H NMR (400 MHz, DMSO- d6): d 7.56 (d,
J=75Hz, 2H), 727 (d, J=7.5Hz, 2H), 7.21 (d,
J=7.5Hz, 2H), 7.05 (d, J=7.5Hz, 2H), 6.30 (s, 1H), 3.78
(s, 3H), 2.32 (s, 3H);**C NMR (100 MHz, DMSO- d6): d

nol (0.0191 mol) and sodium hydroxide (0.93 g, 0.0232 mol)
in THF (20 mL) was stirred and re”uxed for 5 h. The progress
of the reaction was monitored by TLC using ethyl acetate:hex-
ane (4:1) solvent system as an eluent. After the completion of
the reaction, resultant mixture was poured into crushed ice.
The solid product obtained was “ltered, washed with distilled
water, dried and puri“ed by column chromatography using
ethyl acetate:hexane solvent as an eluent.

2.24.1.  4-((4-Methoxy-6-phenoxy-1,3,5-triazin-2-yl)amino)
benzonitrile (5a). Yield: 82%; m.p. 140 C; IR (KBr cm ~%):
3397 (N...H), 2788 (C...H), 2164=@N), 1268 (C...N in 2 aro-

191.6, 175.3, 166.8, 154.9, 143.6, 142.9, 136.1, 133.4, 129-7matic amine), 866 (GNs.striazine), 1234 (C...O):,LH NMR

119.7,118.2, 103.7, 54.2, 23.9; Anal. Calcd. for;¢H 1,FN sOS:
C,57.78; H, 3.42; F, 5.38; N, 19.82; O, 4.53; S, 9.07, Found: C,
57.66; H, 3.30; F, 5.26; N, 19.70; O, 4.50; S, 9.10; ESI-MS
(M+1): 350.41.

2.2.3.8. 4-((4-((2-Fluorophenyl)thio)-6-methoxy-1,3,5-triazin-
2-yl)amino)benzonitrile (4h). Yield: 68%; m.p. 146 C; IR
(KBr cm%): 3243 (N...H), 2887 (C...H), 2251 =), 1309
(C...Nin 2 aromatic amine), 814 (GN ;. s-triazine), 1210 (C...
0), 1320 (C...F), 900 (C...%) NMR (400 MHz, DMSO- dé):

d 7.61...7.46 (m, 2H), 7.31...7.14 (m, 3H), 7.11 (s, 1H), 6.93 (d

J=10.7 Hz, 2H), 6.29 (s, 1H), 3.78...3.74 (m, 3H}°C NMR

(400 MHz, DMSO-d6): d 7.55 (d,J = 7.5 Hz, 2H), 7.26...7.12
(m, 4H), 6.98...6.85 (m, 3H), 6.27 (s, 1H), 3.81 (s, 3HyC
NMR (100 MHz, DMSO- d6): d 195.4, 173.9, 167.8, 152.8,
144.1, 136.4, 128.9, 123.6, 122.8, 119.3, 118.7, 104.1, 56.8;
Anal. Calcd. for C17H13Ns05: C, 63.94; H, 4.10; N, 21.93;

0, 10.02, Found: C, 63.80; H, 4.00; N, 21.82; O, 10.12; ESI-
MS (M+1): 320.11.

2.2.4.2. 4-((4-Methoxy-6-(o-tolyloxy)-1,3,5-triazin-2-
yl)amino)benzonitrile (5b). Yield: 73%; m.p. 168 C; IR

(KBr cm~%): 3245 (N...H), 2858 (C...H), 2232@N), 1301

(C...Nin 2 aromatic amine), 864 (GN 3. s-triazine), 1214 (C...

(100 MHz, DMSO-d6): d 188.4, 1769, 168.9, 158.2, 1435, (). It NMR (400 MHz, DMSO- d6): d 7.55 (d, J = 7.5 Hz,
134.6, 128.7, 127.4, 126.1, 1247, 119.2, 118.7, 1154, 103.7p14) 722 (d, J=7.5Hz, 2H), 7.06 (ddd, J=14.3, 7.4,

54.8; Anal. Calcd. for C;gH1sNsOS; C, 61.87; H, 4.33; N,

1.5Hz, 2H), 6.92...6.82 (m, 2H), 6.27 (s, 1H), 3.81 (s, 3H),



12

N.S. Mewada et al.

2.35 (s, 3H);*C NMR (100 MHz, DMSO- d6): d 188.3, 175.9,

164.3, 157.2, 154.9, 146.1, 134.3, 129.2, 127.6, 124.8, 119.1(C...F); '"H NMR (400 MHz,

118.8, 114.2, 103.8, 58.1, 18.5; Anal. Calcd. for,gH 15N 505:
C, 64.86; H, 4.54; N, 21.01; O, 9.60, Found: C, 64.75; H,
4.44; N, 21.11; O, 9.51; ESI-MS (M+1): 334.12.

2.2.4.3. 4-((4-Methoxy-6-(m-tolyloxy)-1,3,5-triazin-2-
yl)amino)benzonitrile (5¢). Yield: 74%, m.p. 139 C; IR
(KBr cm™%): 3369 (N...H), 2887 (C...H), 2186=(), 1362
(C...N in 2 aromatic amine), 826 (GNs. striazine), 1171 (C...
0); 'H NMR (400 MHz, DMSO- d6é): d 7.47 (d,J=7.5 Hz,
2H), 7.22 (d, J=7.5Hz, 2H), 7.12 (t, J=7.4Hz, 1H),
6.85...6.74 (m, 3H), 6.27 (s, 1H), 3.81 (s, 3H), 2.34 (s, 3H);
¥C NMR (100 MHz, DMSO- d6): d 186.9, 179.2, 162.8,

158.5, 151.3, 145.7, 133.4, 127.6, 124.9, 121.1, 120.6, 116.8(C...Cl); "H NMR (400 MHz,

112.3, 106.1, 57.4, 22.6; Anal. Calcd. for GH1sN<Os; C,
64.86; H, 4.54; N, 21.01; O, 9.60, Found: C, 64.73; H, 4.44;
N, 21.00; O, 9.58; ESI-MS (M+1): 334.12.

2244, 4-((4-Methoxy-6-(p-tolyloxy)-1,3,5-triazin-2-
yl)amino)benzonitrile (5d). Yield: 69%; m.p. 161 C; IR
(KBr cm™): 3361 (N...H), 2859 (C...H), 2114 =), 1285
(C...N in 2 aromatic amine), 897 (GN ;. s-triazine), 1216 (C...
0); *H NMR (400 MHz, DMSO- dé): d 7.22 (d, J = 7.5 Hz,
2H), 7.04 (d,J = 7.5 Hz, 2H), 6.84 (d, J=7.5Hz, 2H), 6.27
(s, 1H), 8.35 to —2.37 (m, 15H), 7.50 to —2.37 (m, 13H),
3.81 (s, 3H), 2.33 (s, 3H)*C NMR (100 MHz, DMSO- d6):

d 191.3, 173.9, 162.9, 156.5, 152.3, 147.4, 132.1, 129.4, 121.6(C...Cl); *H NMR (400 MHz,

119.2, 114.1, 104.3, 58.4, 20.4; Anal. Calcd. for;gH 15N 505:
C, 64.86; H, 4.54; N, 21.01; O, 9.60, Found: C, 64.76; H,
4.42; N, 20.95; O, 9.50; ESI-MS (M+1): 334.12.

2.2.45. 4-((4-(2-Fluorophenoxy)-6-methoxy-1,3,5-triazin-2-
yl)amino)benzonitrile (5€). Yield: 68%; m.p. 166 C; IR
(KBr cm%): 3297 (N...H), 2879 (C...H), 2144=N), 1321
(C...N in 2 aromatic amine), 844 (GN 3. striazine), 1164 (C...
0), 1341 (C...F)!H NMR (400 MHz, DMSO- d6): d 7.56 (d,
J=75Hz, 2H), 7.22 (d, J=7.5Hz, 2H), 7.07...6.64 (m,
4H), 6.26 (s, 1H), 3.79 (s, 3H);**C NMR (100 MHz,
DMSO-d6): d 191.9, 178.3, 164.3, 154.8, 152.3, 141.6, 138.2,
127.2, 125.1, 121.4, 119.4, 117.2, 113.7, 104.3, 56.7; Anal.
Calcd. for Ci7H1,FNsO, C, 60.53; H, 3.59; F, 5.63; N,
20.76; O, 9.49, Found: C, 60.42; H, 3.47; F, 5.53; N, 20.65;
0, 9.33; ESI-MS (M+1): 338.10.

2.2.4.6.  4-((4-(3-Fluorophenoxy)-6-methoxy-1,3,5-triazin-2-
yl)amino)benzonitrile (5f). Yield: 81%; m.p. 175 C; IR
(KBr cm%): 3364 (N...H), 2851 (C...H), 2261=@), 1327
(C...N in 2 aromatic amine), 832 (GN ;. s-triazine), 1234 (C...
0), 1399 (C...F)H NMR (400 MHz, DMSO- d6): d 7.51 (d,
J=7.5Hz, 2H), 7.26...7.12 (m, 3H), 6.68 (dddJ = 14.2, 5.7,

1.3 Hz, 3H), 6.27 (s, 1H), 3.81 (s, 3H)**C NMR (100 MHz,
DMSO-d6): d 194.7, 173.9, 161.3, 154.6, 153.2, 148.6, 134.3,
127.7, 125.1, 123.6, 119.8, 118.4, 115.4, 108.1, 57.2; Anal.
Calcd. for Cy7H1,FNsO, C, 60.53; H, 3.59; F, 5.63; N,
20.76; O, 9.49, Found: C, 60.41; H, 3.48; F, 5.54; N, 20.64;
0, 9.32; ESI-MS (M+1): 338.10.

2.2.4.7. 4{(4-(4-Fluorophenoxy)-6-methoxy-1,3,5-triazin-2-yl)
amino)benzonitrile (5g). Yield: 73%; m.p. 175 C; IR (KBr
cm™1): 3313 (N...H), 2812 (C...H), 22455N), 1297 (C...N in

2 aromatic amine), 889 (GNs. s-triazine), 1145 (C...0), 1362
DMSO- d6): d 7.57 (d,
J=75Hz, 2H), 7.26 (d, J=7.5Hz, 2H), 6.96...6.83 (m,
4H), 6.27 (s, 1H), 3.81 (s, 3H);'°C NMR (100 MHz,
DMSO-d6): d 192.9, 174.3, 163.3, 157.1, 151.5, 144.2, 133.7,
125.4,120.1,117.8, 114.6, 107.4, 56.9; Anal. Calcd. fof 1 1.
FNsO, C, 60.53; H, 3.59; F, 5.63; N, 20.76; O, 9.49, Found: C,
60.45; H, 3.50; F, 5.57; N, 20.66; O, 9.34; ESI-MS (M+1):
338.10.

2.2.4.8. 4-((4-(2-Chlorophenoxy)-6-methoxy-1,3,5-triazin-2-yl)
amino)benzonitrile Gh). Yield: 64%; m.p. 136 C; IR (KBr
cm™): 3293 (N...H), 2866 (C...H), 2164=N), 1284 (C...N in
2 aromatic amine), 837 (GNs.striazine), 1164 (C...O), 596
DMSO- d6): d 7.50 (d,
J=7.5Hz, 2H), 7.29...7.11 (m, 3H), 7.08 (tdJ =7.5, 1.4 Hz,
1H), 6.91...6.78 (m, 2H), 6.29 (s, 1H), 3.80 (s, 3HJC NMR
(100 MHz, DMSO-d6): d 195.7, 176.3, 164.8, 155.1, 146.8,
133.4, 131.7, 129.2, 127.4, 124.6, 122.9, 120.1, 117.8, 106.3,
57.9; Anal. Calcd. For C;H,CINsO,: C, 57.72; H, 3.42; Cl,
10.02; N, 19.80; O, 9.05, Found: C, 57.61; H, 3.30; CI, 10.15;
N, 19.69; O, 8.96; ESI-MS (M+1): 354.07.

2.2.4.9. 4-((4-(3-Chlorophenoxy)-6-methoxy-1,3,5-triazin-2-yl)
amino)benzonitrile (Gi). Yield: 68%; m.p. 167 C; IR (KBr
cm ): 3212 (N...H), 2832 (C...H), 2156=(M), 1244 (C...N in
2 aromatic amine), 846(GNs.striazine), 1161 (C...O), 569
DMSO- d6): d 7.58 (d,
J=75Hz, 2H), 7.22 (d, J=7.5Hz, 2H), 7.12 (t, J=7.5Hz,
1H), 7.01...6.92 (m, 2H), 6.79 (df = 7.3, 1.4 Hz, 1H), 6.27 (s,
1H), 3.80 (s, 3H); **C NMR (100 MHz, DMSO- d6): d 194.1,
176.9, 164.2, 153.2, 147.2, 139.5, 134.4, 131.9, 126.1, 122.6,
120.2,119.5, 118.3, 103.2, 56.3; Anal. Calcd. for;@&11,CINO,:
C, 57.72; H, 3.42; ClI, 10.02; N, 19.80; O, 9.05, Found: C,
57.60; H, 3.31; CI, 10.14; N, 19.71; O, 8.97; ESI-MS (M+1):
354.07.

2.2.4.10. 4-((4-(4-Chlorophenoxy)-6-methoxy-1,3,5-triazin-2-yl)
amino)benzonitrile 5j). Yield: 79%; m.p. 164 C; IR (KBr
cm™1): 3361 (N...H), 2843 (C...H), 21205N), 1320 (C...N in
2 aromatic amine), 829 (GNj.striazine), 1156 (C...O), 561
(C...Cl); '"H NMR (400 MHz, DMSO- d6): d 7.49 (d,
J=75Hz, 2H), 7.21 (dd, J=13.6, 7.5Hz, 4H), 6.83 (d,
J=7.5Hz, 2H), 6.27 (s, 1H), 3.81 (s, 3H); C NMR
(100 MHz, DMSO-d6): d 189.2, 177.3, 161.8, 150.9, 145.2,
136.4, 132.9, 130.2, 120.1, 118.6, 114.2, 107.2, 57.4; Anal.
Calcd. for C17H1,CINsO,: C, 57.72; H, 3.42; Cl, 10.02; N,
19.80; O, 9.05, Found: C, 57.62; H, 3.32; Cl, 10.12; N, 19.70;
0, 8.95; ESI-MS (M+1): 354.07.

2.2.5. General procedure for the synthesis of 4-(4-methoxy-6-
phenyl amino-[1,3,5 trazine-2-ylamino)-benzonitrileGa. g)

A stirred solution of 4-((4-chloro-6-methoxy-1,3,5-triazin-2-
yl)amino)benzonitrile 3 (5.0 g, 0.0191 mol), appropriate aniline
(0.0191 mol) and sodium bicarbonate (1.77 g, 0.0210 mol) in
THF (20 mL) was re”uxed for 5 h. The progress of reaction
was monitored by TLC using hexane:ethyl acetate (4:1) as an
eluent. After the completion of reaction, the re”uxed content
was poured into crushed ice. The solid product obtained was
“Itered and dried. The crude product was puri“ed by crystalli-
zation from acetone to get the title compound.
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2.25.1. 4-((4-Methoxy-6-(phenylamino)-1,3,5-triazin-2-yl) 2.2.5.6. 4-((4-((4-Bromophenyl)amino)-6-methoxy-1,3,5-tria-

amino)benzonitrile 6a). Yield: 78%; m.p. 113 C; IR (KBr zin-2-yl)amino)benzonitrile (6f). Yield: 73%; m.p. 143 C;

cm™): 3278 (N...H), 1248 (C...0...C), 1310 (CN), 3085 (Aro-IR (KBr cm ~%): 3254 (NH), 1230 (C...0...C), 1339 (CN), 3054

matic CH str), 836 (s-triazine C...N str.);H NMR (Aromatic CH str), 850 (s-triazine C...N str.);*H NMR

(400 MHz, DMSO-d6): d 7.60 (d,J=7.5Hz, 2H), 7.30...7.16 (400 MHz, DMSO-d6): d 7.69 (d, J=7.5Hz, 2H), 7.42 (d,

(m, 4H), 7.03...6.92 (m, 3H), 4.79 (s, 1H), 451 (s, 1H), 3.87 J=7.5Hz, 2H), 7.11 (d, J=7.5Hz, 2H), 6.87 (d,

(s, 3H); ¥®*C NMR (100 MHz, DMSO- d6): d 189.7, 172.3, J=7.5Hz, 2H), 5.65 (s, 1H), 4.46 (s, 1H), 3.81 (s, 3H);**C

166.3, 148.8, 136.2, 132.7, 128.7, 122.1, 121.6, 118.4, 113.9NMR (100 MHz, DMSO- d6): d 191.4, 180.7, 169.2, 156.5,

103.1, 56.8; Anal. Calcd. for G/H14NgO: C, 64.14; H, 4.43; 141.9, 136.6, 130.7, 125.1, 120.2, 117.6, 114.9, 107.1, 56.1;

N, 26.40; O, 5.03, Found: C, 62.14; H, 4.33; N, 26.40; O, Anal. Calcd. for C;7H13BrN¢O: C, 51.40; H, 3.30; Br, 20.12;

5.03; ESI-MS (M+1): 319.12. N, 21.16; O, 4.03, Found: C, 51.40; H, 3.35; Br, 20.05; N,
21.12; O, 4.04; ESI-MS (M+1): 397.03.

2.2.5.2. 4-((4-((2-Chlorophenyl)amino)-6-methoxy-1,3,5-tria-

zin-2-yl)amino)benzonitrile (6b). Yield: 81%; m.p. 144 C; IR 2.25.7. 4-((4-Methoxy-6-((4-methoxyphenyl)amino)-1,3,5-

(KBr cm™): 3276 (NH), 1245 (C...0...C), 1314 (CN), 3064 triazin-2-yl)amino)benzonitrile  (6g).  Yield: 82%; m.p.

(Aromatic CH str), 849 (s-triazine C...N str.);'"H NMR 166 C; IR (KBr cm ~%): 3255 (NH), 1239 (C...0...C), 1347

(400 MHz, DMSO-d6): d 7.60 (d,J = 7.5 Hz, 2H), 9.47...7.22  (CN), 3055 (Aromatic CH str), 856 (s-triazine C...N str.)!H

(m, 3H), 9.47...7.08 (m, 6H), 9.47...7.01 (m, 7H), 9.47...6.94 (MIMR (400 MHz, DMSO- d6): d 7.59 (d, J=7.5Hz, 2H),

7H), 9.47...5.22 (m, 9H), 4.77 (s, 1H), 3.92 (s, BH)C NMR  7.17 (d, J= 7.5 Hz, 2H), 6.96 (d, J=7.5 Hz, 2H), 6.85 (d,

(100 MHz, DMSO-d6): d 189.8, 170.9, 167.7, 145.8, 140.5, J=7.5Hz, 2H), 4.58 (s, 1H), 4.31 (s, 1H), 3.86 (s, 3H), 3.82

137.6, 135.1, 130.8, 127.6, 122.1, 120.6, 118.5, 112.4, 102.1,(3, 3H); 13c NMR (100 MHz, DMSO- d6): d 195.1, 171.6,

52.7; Anal. Calcd. for C;7H1:CINGO: C, 57.88; H, 3.71; Cl,  164.4, 152.9, 144.8, 137.2, 1326, 125.2, 120.8, 118.1, 114.9,

10.05; N, 23.82; O, 4.54, Found: C, 56.84; H, 3.69; Cl, 10.05; 105.5, 59.7, 54.2; Anal. Calcd. for GgH1gN¢O,: C, 62.06; H,

N, 22.82; O, 4.52; ESI-MS (M+1): 353.08. 4.63; N, 24.12; O, 9.19, Found: C, 61.06; H, 4.60; N, 24.11;
0, 9.18; ESI-MS (M+1): 349.13.

2.2.5.3. 4-((4-((3-Chlorophenyl)amino)-6-methoxy-1,3,5-tria-

zin-2-yl)amino)benzonitrile (6c). Yield: 70%; m.p. 138 C; IR 2.2.6. General procedure of triazine based morpholine piperidine

(KBr cm™7): 3259 (NH), 1259 (C...0...C), 1325 (CN), 3059 gnqg piperazine derivatives7a. h)

. tri . .1
(Aromatic CH str), 831 (s-triazine C..N str.);’H NMR To a stirred solution of 4-((4-chloro-6-methoxy-1,3,5-triazin-2-

(400 MHz, DMSO-d€): d 7.55 (d, J = 7.5 Hz, 2H), 7.24..7.16 . i spens onitrile 3 (5.0 g, 0.0191 mol) and Sodium bicar-

(m, 3H), 7.02...6.92 (m, 3H), 4.70 (s, 1H), 4.60 (s, 1H), 3.88 . .
(s, 3H); 13 NMR (100 MHz, DMSO- d6): d 193.3, 174.3, bonate _(1.77 g,_.0210_ mol) in acetone (lQ.O mL), a s_olut_lo_n of
appropriate  piperazines or morpholine or piperidine

162.8, 146.3, 143.5, 135.8, 133.1, 128.6, 126.6, 122.1, 118.5, . . .
116.6, 112.3, 106.1, 58.3; Anal. Calcd. for GH;-CINO: C, (0.0191 mol) in 5 mL acetone was added dropwise and re”uxed

57.88: H, 3.71: Cl, 10.05: N, 23.82: O, 4.54. Found: C, 57.70: for 4...5h. The progress of reaction was monitored by TLC

H, 3.55; Cl, 10.05; N, 23.83; O, 4.55; ESI-MS (M+1): 353.08 using toluene:ethyl acetate (6:4) as an eluent. After the comple-
T T T e ’ 7" tion of the reaction, the re”uxed content was poured into

crushed ice. The solid product obtained was “ltered and dried.
The crude product was puri“ed by crystallization from ethyl
acetate to get the title compound.

2.25.4. 4-((4-Methoxy-6-(o-tolylamino)-1,3,5-triazin-2-yl)
amino)benzonitrile 6d). Yield: 72%; m.p. 164 C; IR (KBr
cm™Y): 3255 (NH), 1256 (C...O...C), 1338 (CN), 3052 (Aromatic
CH str), 831 (s-triazine C...N str.):;'H NMR (400 MHz, ) _ ,
DMSO-d6): d 7.84 (t, J = 177.8 Hz, 2H), 9.35...7.07 (m, 6H), 2_.2.6.1. 4_—((4-Metho><.y-_6-(4-methy_lplpera2|n-1-y|)-1,3,5-tr|a-
9.35...6.95 (m, 7H), 9.35...4.93 (m, 8H), 8.33...11.38 (m, 16HT|n-2-yl)am|r1ci)benzon|trlle (7a). Yield: 76%; m.p. 139 C;
7.65...11.38 (m, 16H), 4.65 (s, 1H), 4.30 (s, 1H), 3.87 (s, 3H), IR (KBr cm ~%): 3233 (NH), 1274 (C...0...C), 1325 (CN), 3048
2.31 (s, 3H); 3C NMR (100 MHz, DMSO- d6): d 194.3, (Aromatic CH str), 863 (s-triazine C...N str.);"H NMR
176.2, 164.4, 146.1, 142.3, 139.8, 135.1, 130.0, 128.2, 126.6(400 MHz, DMSO-d®6): d 7.81 (d, J =7.5Hz, 2H), 7.18 (d,
121.6, 119.3, 118.2, 105.8, 57.6, 18.9; Anal. Calcd. for J=7-5Hz, 2H), 4.48 (s, 1H), 385 (s, 3H), 3.69 (t,
CigH1N6O: C, 65.05; H, 4.85; N, 25.29; O, 4.81, Found: ¢, J=9°2Hz, 2H), 355 (t J=52Hz, 2H), 277 (,

63.05: H, 3.85; N, 23.29; O, 4.85; ESI-MS (M+1): 333.14. J=5.1Hz, 2H), 259 (t, J=5.2Hz, 2H), 2.34 (s, 3H); *°C
NMR (100 MHz, DMSO- d6): d 189.5, 172.4, 168.3, 142.7,

2.255. 4-((4-Methoxy-6-((4-nitrophenyl)amino)-1,3,5-tria- 134.1, 120.9, 118.4, 105.6, 58.3, 50.8, 49.2, 45.7; Anal. Calcd.
zin-2-yl)amino)benzonitrile (6¢). Yield: 68%; m.p. 171 C;  [or C1eH1dN7O: C, 59.06; H, 5.89; N, 30.13; O, 4.92, Found:
IR (KBr cm ~3): 3253 (NH), 1239 (C...0...C). 1349 (CN), 3055 C: 58.06; H, 5.88; N, 30.12; O, 4.92; ESI-MS (M+1): 326.17.
(Aromatic CH str), 855 (s-triazine C...N str.);'H NMR

(400 MHz, DMSO-d6): d 8.16 (d, J=7.5Hz, 2H), 7.60 (d, 2.2.6.2. 4-((4-(4-Ethylpiperazin-1-yl)-6-methoxy-1,3,5-triazin-
J=75Hz, 2H), 7.27 (d, J=7.5Hz, 2H), 7.18 (d, 2-yl)amino)benzonitrile (7b). Yield: 69%; m.p. 156 C; IR
J=7.5Hz, 2H), 4.79 (s, 1H), 4.74 (s, 1H), 3.89 (s, 3H);*3C  (KBr cm™): 3254 (NH), 1265 (C...O...C), 1339 (CN), 3024
NMR (100 MHz, DMSO- d6): d 192.0, 177.9, 162.8, 151.9, (Aromatic CH str), 844 (s-triazine C...N str);'H NMR
144.8, 134.1, 132.5, 126.7, 119.2, 116.8, 113.1, 105.3, 58.2{(400 MHz, DMSO-d6): d 7.49 (d, J=7.5Hz, 2H), 7.14 (d,
Anal. Calcd. for C;H,1aN7O3: C, 56.20; H, 3.61; N, 26.99; J=7.5Hz, 2H), 441 (s, 1H), 3.89 (s, 3H), 3.67 (t,
0, 13.21, Found: C, 56.20; H, 3.61; N, 26.99; O, 13.21; ESI- J=5.1Hz, 2H), 352 (t J=52Hz, 2H), 281 (t
MS (M+1): 364.11. J=5.2Hz, 2H), 2.59...2.49 (m, 4H), 1.08 (t,J=6.3 Hz,
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3H); *3C NMR (100 MHz, DMSO- d6): d 194.6, 176.1, 167.7, J=4.9Hz, 2H), 3.43 (t, J=4.8Hz, 2H); *°C NMR
145.6, 135.4, 120.2, 114.9, 105.3, 59.3, 55.6, 50.0, 45.1, 13.8;(100 MHz, DMSO-d®6): d 187.1, 169.4, 162.3, 148.4, 139.6,
Anal. Calcd. for C17sH,:N;O: C, 60.16; H, 6.24; N, 28.89; O, 121.5, 118.3, 107.6, 67.5, 55.3, 48.2; Anal. Calcd. for
4,71, Found: C, 65.16; H, 6.15; N, 28.89; O, 4.66; ESI-MS C;sH1eNeO,: C, 61.92; H, 5.85; N, 27.08; O, 5.16, Found:

(M+1): 340.18.

2.2.6.3. 4-((4-(4-Acetylpiperazin-1-yl)-6-methoxy-1,3,5-tria-
zin-2-yl)amino)benzonitrile (7¢). Yield: 71%; m.p. 136 C;

IR (KBr cm ~%): 3240 (NH), 1270 (C...0...C), 1358 (CN), 3076
(Aromatic CH str), 821 (s-triazine C...N str.);*H NMR
(400 MHz, DMSO-d®6): d 7.67 (d, J=7.5Hz, 2H), 7.12 (d,
J=7.5Hz, 2H), 4.58 (s, 1H), 4.36...3.76 (m, 5H), 4.36...2.26
(m, 11H), 2.08 (s, 3H);*C NMR (100 MHz, DMSO- d6): d

C, 58.68; H, 5.12; N, 24.91; O, 10.25; ESI-MS (M+1):
313.13.

2.2.6.8. 4-((4-Methoxy-6-(4-(4-methoxyphenyl)piperazin-1-
yl)-1,3,5-triazin-2-yl)amino)benzonitrile  (7h). Yield: 78%;
m.p. 133 C; IR (KBr cm ~%): 3249 (NH), 1270 (C...O...C),
1358 (CN), 3074 (Aromatic CH str), 825 (s-triazine C...N
str.); *H NMR (400 MHz, DMSO- d6): d 7.58 (d,J = 7.5 Hz,
2H), 7.19 (d,J=7.3 Hz, 2H), 6.72 (d, J=7.5Hz, 2H), 6.65

191.1, 177.9, 167.6, 162.9, 145.5, 134.9, 120.3, 115.1, 106.8(d, J=7.5Hz, 2H), 4.54 (s, 1H), 3.86 (s, 3H), 4.36 ... 3.52

58.4, 52.5, 46.9, 22.7; Anal. Calcd. for GH9N;O5: C,
57.78; H, 5.42; N, 27.75; O, 9.06, Found: C, 58.78; H, 5.44;
N, 26.75; O, 9.06; ESI-MS (M+1): 354.16.

2.2.6.4. 4-((4-(4-1sopropylpiperazin-1-yl)-6-methoxy-1,3,5-
triazin-2-yl)amino)benzonitrile  (7d).  Yield: 84%; m.p.
157 C; IR (KBr cm ~%): 3245 (NH), 1271 (C...0...C), 1355
(CN), 3076 (Aromatic CH str), 850 (s-triazine C...N str.)*H
NMR (400 MHz, DMSO- d6): d 7.65...7.51 (m, 2H), 7.25...7.10
(m, 2H), 4.48 (s, 1H), 3.87...3.83 (m, 3H), 3.71...3.67 (m, 2H)
3.58...3.54 (m, 2H), 3.16 (s, 1H), 2.79...2.75 (m, 2H), 2.63...2.
(m, 2H), 1.18 ... 1.05 (m, 6H)**C NMR (100 MHz, DMSO-

dé): d 189.1, 172.9, 161.3, 149.4, 1355, 121.8, 118.1, 104.9
69.2, 58.4, 54.9, 50.7, 16.5; Anal. Calcd. for gH»3N;O: C,
61.17; H, 6.56; N, 27.74; O, 4.53, Found: C, 62.15; H, 6.56;
N, 25.74; O, 4.53; ESI-MS (M+1): 354.20.

2.2.6.5. 4-((4-Methoxy-6-(4-phenylpiperazin-1-yl)-1,3,5-tria-
zin-2-yl)amino)benzonitrile (7€). Yield: 67%; m.p. 164 C;

IR (KBr cm ~%): 3241 (NH), 1270 (C...0...C), 1358 (CN), 3076
(Aromatic CH str), 844 (s-triazine C...N str.);’'H NMR
(400 MHz, DMSO-d6): d 7.66 (d, J=7.5Hz, 2H), 7.17 (d,
J=7.5Hz, 2H), 7.11 (dd, J=10.7, 4.4 Hz, 2H), 6.71...6.62
(m, 3H), 4.55 (s, 1H), 3.86 (s, 3H), 4.36...3.37 (m, 11HfC
NMR (100 MHz, DMSO- d6): d 195.8, 176.3, 165.2, 144.9,

(m, 14H); **C NMR (100 MHz, DMSO- d6): d 189.9, 173.8,
169.2, 156.4, 146.2, 142.3, 134.5, 127.7, 119.6, 114.9, 112.6,
108.3, 59.1, 56.8, 49.2, 44.5; Anal. Calcd. for GHogN 05

C, 63.30; H, 5.55; N, 23.49; O, 7.67, Found: C, 60.30; H,
5.55; N, 22.49; O, 7.65; ESI-MS (M+1): 418.19.

2.3. Biological assays

2.3.1. In vitro antimicrobial assays

'A stock solution of the “nal synthesized compounds (200 g/
Ei%l) was prepared in dimethyl sulfoxide and test compounds
were taken in a speci‘ed quantity of molten sterile agar, i.e.,
'nutrient agar and dextrose agar for antibacterial and for anti-
fungal screening, respectively. Such medium enclosing the test
compound was poured into a Petri dish at a depth of 4...5 mm
and allowed to solidify under aseptic conditions. A suspension
of the respective microorganism of 1®CFU/ml was prepared
and added to plates with serially diluted compounds with con-
centrations in the range of 3.12...20@/ml in dimethyl sulfox-
ide and incubated at (37+1) C temperature for 24 h
(bacteria) or 48 h (fungi). Minimum concentration of the sub-
stance that prevents the development of visible growth is con-
sidered to be the MIC value.

2.3.2. In vitro antituberculosis assays

141.6, 134.1, 130.9, 125.3, 119.7, 116.6, 112.1, 104.8, 59.5,

47.8, 46.1; Anal. Calcd. for GH»1N;O: C, 65.10; H, 5.46;
N, 25.31; O, 4.13, Found: C, 62.10; H, 5.45; N, 24.31; O,
4.10; ESI-MS (M+1): 388.18.

2.2.6.6. 4-((4-Methoxy-6-(piperidin-1-yl)-1,3,5-triazin-2-yl)
amino)benzonitrile (7f). Yield: 73%; m.p. 148 C; IR (KBr
cm ): 3240 (NH), 1272 (C...0...C), 1355 (CN), 3176 (Aromatic
CH str), 823 (s-triazine C...N str.):;'H NMR (400 MHz,
DMSO-dé6): d 7.58 (d, J=7.5Hz, 2H), 7.21 (d, J=7.5Hz,

2H), 4.61 (s, 1H), 3.86 (s, 3H), 3.84...3.39 (m, 2H), 3.31...2.74

(m, 2H), 2.17...1.53 (m, 6H)**C NMR (100 MHz, DMSO-
de): d 192.1, 177.2, 161.3, 148.9, 135.7, 120.8, 114.6, 104.2
58.7, 55.1, 28.6, 23.2; Anal. Calcd. for GH1gNgO: C, 61.92;

H, 5.85; N, 27.08; O, 5.16, Found: C, 59.92; H, 5.83; N,
27.05; O, 5.14; ESI-MS (M+1): 311.15.

2.2.6.7. 4-((4-Methoxy-6-morpholino-1,3,5-triazin-2-yl)amino)
benzonitrile (7g). Yield: 64%; m.p. 152 C; IR (KBr cm ~%):
3249 (NH), 1270 (C...0...C), 1358 (CN), 3077 (Aromatic CH
str), 821 (s-triazine C...N str.)'H NMR (400 MHz, DMSO-
dé): d 7.66 (d, J=7.5Hz, 2H), 7.16 (d, J=7.5Hz, 2H),
4.51 (s, 1H), 3.86 (s, 3H), 3.78 (tJ =4.8 Hz, 4H), 3.54 (t,

The Mycobacteria Growth Indicator Tubes (MGIT) contain-
ing 4 ml of modi“ed Middle brook 7H9 Broth Base were num-
bered as per the *“nal compounds to be tested for
antituberculosis activity by means of various concentrations
prepared. The solution was allowed to sit for 20 min, and
the tubes were centrifuged at 3000 rpm for 15...20 min. After
that about 104...107 CFU/ml of H37RVM. tuberculosisstrain
suspension was added into the medium to be incubated. The
MGIT tubes were then closed tightly, stirred well and incu-
bated in a BACTEC MGIT instrument at 37 C until positivity

is observed. The readings were measured from the second day
of incubation onwards. Positive cultures were generally
'detected within 10 days. To observe actual results, the MGIT
tubes were removed from incubator and placed under the
UV light. Bright "uorescence perceived by the corresponding
MGIT tube was noticed in the form of bright orange color

in the bottom of the tube showing an orange re”ection on
the meniscus. The primary screening was carried out at con-
centration of 12.5| g/ml against M. tuberculosis H37RV in
BACTEC MGIT system. Compounds possessing 99% inhibi-
tion in the primary screen were described as most active
compounds.






