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5-amino-3-(2-hydroxyphenyl)-1-phenyl-1H-pyrazole-4
carbonitrile(27f): IR (KBr) v= 3578, 3484, 3322, 2354,
2195, 1602, 1413, 1182, 1055 cm™; HNMR (300MHz,
DMSO) 6:6.79 (t,1H, j7.2 Hz, ArH), 6.86-7.00 (m,4H),
7.15-7.28 (m, 3H, ArH),7.56 (dd, 1H, J 1.6Hz and 7.6Hz,
ArH),8.17(S, 2H, NH), 10.43(S, 1H, OH);
BBCNMR(300MHz,DMSO) §:111.83, 115.91, 119.81,
120.21, 121.65, 125.45, 129.20, 130.05,130.25, 138.14,
145,73, 151.02, 152.30, 156.52. Anal. calcd for
C16H12N4O: C, 69.55; H, 4.38; N, 20.28; found: C: 69.36;
H: 4.17; N: 20.37.

5-amino-3-(2, 3, 4-trimethoxyphenyl)-1-phenyl-1H-
pyrazole-4-carbonitrile (27i): IR (KBr) v= 3310, 3190,
3045, 2840, 2650, 2221, 1536, 1630, 875, 726 cm™; H
NMR (CDCls, 300 MHz) &: 3.92 (s, 3H, OCH3), 3.94 (s,
3H, OCH3), 3.95 (s, 3H, OCH3), 6.77 (d, 1H, j 8.7, ArH),
6.89 (t, 1H, j 7.2, ArH) 7.15(d, 2H, j 7.8, ArH), 7.28-
7.34(m, 1H, ArH), 7.73-7.76(m, 2H, ArH), 7.98( S, 2H,
NH); 3C NMR (CDCls, 300 MHz) §:56.21, 58.26, 60.21,
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110.10, 115.17, 121.44, 124.43, 130.16, 131.15, 131.75,
139.18,141.39, 151.62, 152.57, 159.10; Anal. calcd for
C1o9H18N4O3: C: 65.13; H: 5.18; N: 15.99; found: C:
65.24.62; H: 5.17; N: 15.80.

5-amino-3-(2, 6-dichlorophenyl)-1-phenyl-1H-
pyrazole-4-carbonitrile (271): IR (KBr) v= 3479, 3421,
3149, 2520, 2336, 1660, 1576, 765, 720 cm™; H NMR
(CDCls, 300 MHz) &: 6.95 (t, 1H, j 7.2, ArH), 7.13-7.19
(m, 3H, ArH), 7.29-7.40 (m, 4H, ArH), 7.91 (s, 2H, NH);
13C NMR (CDCls, 300 MHz) 8: 57.1, 119.20, 123.6, 125.7,
126.3, 127.8, 128.9, 129.3, 130.7, 134.7, 136.4, 139.1,
149.1, 157.3; Anal. calcd for CieH10Cl2N4: C:58.38; H:
3.06; N: 21.54; found: C: 58.26; H: 3.13; N: 21.69.
5-amino-3-(2-fluorophenyl)-1-phenyl-1H-pyrazole-4-
carbonitrile (27m): IR (KBr) v= 3475, 3150, 2520, 2334,
1667, 1575, 760, 730 cm™*; H NMR (CDCls, 300 MHz)
8: 6.79-6.84 (m, 1H, ArH), 6.94-7.10 (m, 4H, ArH), 7.15-
7.24 (m, 3H, ArH), 7.69 (s, 1H, ArH), 7.85 (s, 2H, NH);
13C NMR(CDCls, 300 MHz) 8:67.2, 112.6, 116.8, 119.8,
123.3, 124.1, 126.6, 129.1, 130.1, 131.4, 141.2, 149.3,
156.2, 165.2; Anal. calcd for C1gH11FN4: C: 69.06; H: 3.98;
N: 20.13; found: C: 69.63; H: 3.86; N: 20.24.
5-amino-3-(3-bromophenyl)-1-phenyl-1H-pyrazole-4-
carbonitrile (27p): IR (KBr) v= 3455, 3321, 3111, 2355,
1580, 1266,1092 cm™; *H NMR (CDCls, 300 MHz) §:
6.92-6.94 (m, 1H, ArH), 7.15-7.86 (m, 7H, ArH), 7.86 (s,
1H, ArH), 8.10 (S, 2H, NH); 3C NMR (CDCls, 300 MHz)
0: 57.2, 114.1, 119.3, 124.4, 128.2, 129.0, 130.6, 131.1,
132.9, 149.1, 153.7, 162.1; Anal. calcd for C16H11BrNa4: C:
56.66; H: 3.27; N: 16.52; found: C: 56.21; H: 3.24; N:
16.24.
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5-amino-3-(4-bromophenyl)-1-phenyl-1H-pyrazole-4-
carbonitrile (279): IR (KBr) v= 3465, 3410, 3143, 2545,
2220, 1650, 1320, 850 cm; *H NMR (CDCls, 300 MHz)

Br
CN 8:6.77 (t, 1H, j 7.2Hz, ArH), 7.10 (d, 2H, j 7.5, ArH), 7.21-
N\, 726 (m, 2H, ArH), 7.55-7.63 (m, 4H, ArH), 7.84 (s, 2H,
2
N\h{ NH); 3C NMR(CDCls, 300 MHz) §:58.1, 115.2, 119.1,
Ph

124.4, 128.2, 130.1, 131.6, 131.7, 132.4, 148.3, 153.4,
161.3; anal. calcd for C1sH11BrNs: C: 56.66; H: 3.27; N:
16.52; found: C: 56.06; H: 3.39; N: 16.35.
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3-Methyl-4-(2-hydroxyphenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3':5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81b): IR (KBr) v= 3615, 3429, 3047, 2900, 1616,
1119 cmt; *H NMR (DMSO0-d6, 300 MHz) §: 2.29 (s, 3H),
5.65 (s, 1H), 6.97 (t, J = 7.2 Hz), 7.41 (t, J = 7.5 Hz), 7.70 (d,
J=7.2 Hz), 11.65 (s, 2H) ppm; 13C NMR (DMSO-ds, 75 MHz)
60=104,89.1,113.1,114.0, 118.1, 121.1, 126.6, 128.6, 134.9,
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143.5, 144,59, 152.1, 161.6, 171.9 ppm; Anal. Calcd. for
C1sH12N403S: C, 54.87; H, 3.68; N, 17.06. Found: C, 54.66;
H, 3.59; N, 17.25.

3-Methyl-4-(4-methoxyphenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81c): IR (KBr) v= 3212, 2991, 1689, 1606,
1511,1177 cm™; *H NMR (DMSO-ds, 300 MHz) § = 2.21 (s,
3H), 3.68 (s, 3H), 5.36 (s, 1H), 6.76 (d, J = 8.4 Hz, 2H), 6.94
(d, J = 8.4 Hz), 10.16 (s, 2H) ppm; *C NMR (DMSO-ds, 75
MHz) 6 = 10.0, 30.3, 55.9, 91.4, 104.9, 125.1, 132.6, 132.7,
138.8, 143.3, 148.0, 150.5, 160.6, 171.3 ppm; Anal. Calcd. for
C16H14aN403S: C, 56.13; H, 4.12; N, 16.36. Found: C, 56.30;
H, 4.20; N, 16.55.

3-Methyl-4-(2-methoxyphenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81d): IR (KBr) v= 3457, 1763, 1650, 1489, 1460,
1394 cm*; 'H NMR (DMSO-ds, 300 MHz) § = 2.26 (s, 3H),
3.63 (s, 3H), 5.58 (s, 1H) 6.80 (d, J = 6.9 Hz, 1H), 7.07 (t, J =
6.9 Hz), 7.34 (d, J = 6.9 Hz), 11.14 (s, 2H) ppm; °C NMR
(DMSO-ds, 75 MHz) 6 = 9.9, 29.9, 56.1, 96.1, 105.3, 111.4,
111.7, 120.3, 127.6, 127.8, 130.1, 139.7, 1435, 160.4, 172.8
ppm; Anal. Calcd. for C16H14N4O3S: C, 56.13; H, 4.12; N,
16.36. Found: C, 56.34; H, 4.22; N, 16.17.

3-Methyl-4-(2-chlorophenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81e): IR (KBr) v= 3404, 3067, 1701, 1604, 1528,
1391 cm™; *H NMR (DMSO-dg, 300 MHz) & = 2.27 (s, 3H),
5.39 (s, 1H), 6.99 (d, J = 8.4 Hz), 7.03 (d, J = 8.4 Hz), 7.19-
7.33 (m, 1H), 11.52 (s, 2H) ppm; 3C NMR (DMSO-ds, 75
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Cl

MHz) 6 = 11.1, 30.3, 88.2, 127.8, 128.9, 129.2, 130.9, 131.2,
134.2, 151.8, 152.6, 156.6, 161.0 (C13), 172.2 ppm; Anal.
Calcd. for CisH11CIN4O2S: C, 51.95; H, 3.20; N, 16.16.
Found: C, 51.76; H, 3.29; N, 16.34.

3-Methyl-4-(2,6-dichlorophenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81f): IR (KBr) v= 3300, 3116, 2893, 1677, 1357,
1141 cm®; 'H NMR (DMSO-ds, 300 MHz) § = 2.13 (s, 3H),
5.63 (s, 1H), 7.16 (d, J = 7.8 Hz), 7.30 (d, J = 8.1 Hz), 7.39-
7.45 (m, 1H), 11.38 (s, 2H) ppm; 3C NMR (DMSO-ds, 75
MHz) 6 = 11.2, 30.4, 88.8, 127.7, 128.9, 129.0, 129.6, 131.3,
132.0,132.2,151.4,152.2,167.7, 172.3 ppm; Anal. Calcd . for
C1sH10CIoN4O3S: C, 47.26; H, 2.64; N, 14.70. Found: C,
47.47; H, 2.73; N, 14.90.
3-Methyl-4-(4-bromophenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (819): IR (KBr) v= 3456, 3045, 1701, 1605, 1483,
1360, 1121 cm®; *H NMR (DMSO-ds, 300 MHz) § = 2.24 (s,
3H), 5.67 (s, 1H), 6.98 (d, J = 8.4 Hz), 7.34 (d, J = 8.4 H2),
11.53 (s, 1H), 11.61 (s, 1H) ppm; *C NMR (DMSO-ds, 75
MHz) 6 = 10.0, 33.1, 88.7, 125.1, 126.3, 127.2, 130.9, 131.1,
138.6, 139.3, 149.7, 155.3, 163.0, 173.1 ppm; Anal. Calcd. for
C1sH11BrN4OsS: C, 46.05; H, 2.83; N, 14.32. Found: C, 46.24;
H, 2.91; N, 14.50.
3-Methyl-4-(4-nitrophenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81i): IR (KBr) v= 3139, 3050, 1710, 1598, 1518,
1468, 1346 cm; *H NMR (DMSO-ds, 300 MHz) § =2.24 (s,
3H), 5.48 (s, 1H), 7.30 (d, J = 8.4 Hz), 8.10 (d, J = 8.4 Hz),
11.50 (s, 2H) ppm; *C NMR (DMSO-ds, 75 MHz) & = 9.9,
30.8, 96.0, 105.4, 126.1, 127.1, 128.1, 131.3, 139.0, 143.7,
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154.6, 163.2, 172.9 ppm; Anal. Calcd. for C1sH11Ns04S: C,
50.42; H, 3.10; N, 19.6. Found: C, 50.60; H, 3.01; N, 19.25.

3-Methyl-4-(2,3,4-trimethoxyphenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-5
(1H)-one(81j): IR (KBr) v= 3541, 3058, 2891, 1612, 1361
cm; *H NMR (DMSO-ds, 300 MHz) & = 2.03 (s, 3H), 3.88
(s, 3H), 3.94 (s, 6H), 4.94 (s, 1H), 6.66 (d, J = 8.7 Hz, 1H),
6.96 (d, J = 8.7 Hz, 1H), 11.42 (br, 2H) ppm; *C NMR
(DMSO-ds, 75 MHz) & = 10.4, 27.2, 55.5, 59.7, 60.1, 91.6,
104.3, 106.6, 123.3, 129.2, 131.1, 139.7, 141.6, 143.5, 151.7,
161.5, 161.7, 172.1ppm; Anal. Calcd. for C1gH1sN4OsS: C,
53.72; H, 4.51; N, 13.92. Found: C, 53.91; H, 4.60; N, 14.10.

3-Methyl-4-(2'-furanyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81k): IR (KBr) v= 3400, 3100, 1689, 1530, 1368
cm’; 'H NMR (DMSO-ds, 300 MHz) & = 2.08 (s, 3H), 5.41
(s, 1H), 6.46 (s, 1H), 6.85 (t, J = 4.2 Hz, 1H), 7.33 (d, J =5.1
Hz, 1H), 10.01 (s, 2H) ppm; *C NMR (DMSO-ds, 75 MHz) &
=10.0, 27.7, 80.1, 102.2, 105.9, 110.2, 138.8, 141.1, 155.5,
163.6, 174.1 ppm; Anal. Calcd. for C13H10N4O3S: C, 51.65; H,
3.33; N, 18.53. Found: C, 51.84; H, 3.42; N, 18.34.

3-Methyl-4-(2'-thiophenyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3':5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81l): IR (KBr) v= 3452, 3009, 1687, 1589, 1545,
1471, 1361 cm™; 'H NMR (DMSO-ds, 300 MHz) & = 2.21 (s,
3H), 5.51 (s, 1H), 6.59 (d, J = 3.0 Hz, 1H), 6.80-6.88 (m, 1H),
7.25(d, J=5.1Hz, 1H), 11.34 (s, 2H) ppm; *C NMR (DMSO-
de, 75 MHz) 6 = 10.3, 30.9, 79.6, 95.4, 104.1, 112.6, 112.9,
127.5, 128.2, 136.2, 163.4, 173.0 ppm; Anal. Calcd. for



C13H10N402S2: C, 49.04; H, 3.17; N, 17.60. Found: C, 49.23;
H, 3.09; N, 17.79.

3-Methyl-4-(2'-pyridinyl)-7-thioxo-4,6,7,8-
tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-
5(1H)-one (81m): IR (KBr) v= 3451, 3026, 1707, 1613, 1510,
1461, 1365,1116 cm™; 'H NMR (DMSO-ds, 300 MHz) & =
2.01 (s, 3H), 4.99 (s, 1H), 7.21 (t, J = 7.2 Hz, 1H), 7.36 (d, J =
8.1 Hz, 1H), 7.69-7.75 (m, 1H), 8.44 (d, J = 4.8 Hz, 1H), 11.35
(s, 2H) ppm; 3C NMR (DMSO-ds, 75 MHz) § = 10.4, 36.4,
91.2, 103.2, 121.2, 122.4, 128.2, 137.0, 138.7, 141.8, 143.6,
162.4,172.2 ppm; Anal. Calcd. for C14H11N5s0,S: C, 53.66; H,
3.54; N, 22.35. Found: C, 53.45; H, 3.63; N, 22.52.
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4-(4-Hydroxyphenyl)-3-methyl-6,8-
dihydropyrazolo[4',3':5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83b):

IR (KBr) v=3421, 3201, 3022, 1681,1643, 1621, 1451, 1391,
1260; *H NMR (300 MHz, DMSO-dg) & 2.26 (s, 3H), 5.30 (s,
1H), 6.58 (d, J=8.4 Hz, 2H), 6.87 (d, J=8.4 Hz, 2H), 9.94 (s,
2H); Anal. Calcd for C15H12N4O4: C, 57.69; H, 3.87; N, 17.94;
found: C, 57.88; H, 3.96; N, 17.78.
4-(4-Methoxyphenyl)-3-methyl-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-5,7
(1H,4H) -dione (83d):

IR (KBr) v= 3214, 1686, 1606, 1513, 1426, 1246, 1175; H
NMR (300 MHz, DMSO-ds) 6 2.21 (s, 3H), 3.68 (s, 3H), 5.37
(s, 1H), 6.77 (d, J=8.4 Hz, 2H), 6.95 (d, J=8.4 Hz, 2H), 10.15
(s, 2H); Anal. Calcd for C16H14N4O4 : C, 58.89; H, 4.32; N,
17.17; found: C, 59.05; H, 4.23; N, 17.33.

4-(4-N,N-dimethylaminophenyl)-3-methyl-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83f):

IR (KBr) v= 3182, 3036, 2990, 1677, 1649, 1492, 1400, 1361,
1193; H NMR (300 MHz, DMSO-ds) & 2.21 (s, 3H), 2.83 (s,
6H), 5.35 (s, 1H), 6.85 (d, J=8.1 Hz, 2H), 7.65 (d, J=8.1 Hz,
2H), 10.14 (s, 2H); 3C NMR (75 MHz, DMSO-ds) § 9.9, 30.1,
44.6, 95.5, 109.2, 111.4, 111.7, 127.8, 130.1, 139.7, 143.5,
154.7, 162.4; Anal. Calcd for C17H17NsOs: C, 60.17; H, 5.05;

N, 20.64; found: C, 60.36; H, 5.14; N, 20.82.
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4-(2,6-Dichlorophenyl)-3-methyl-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83j):

IR (KBr) v= 3052, 1688, 1578, 1481, 1365, 1295,821, 776,
'H NMR (300 MHz, DMSO-ds) & 2.09 (s, 3H), 5.29 (s, 1H),
7.45-7.47 (m, 1H), 7.49-7.53 (m, 2H), 10.23 (s, 2H); *C NMR
(75 MHz, DMSO-ds) 6 11.1, 30.3, 88.8, 127.8, 129.0, 129.2,
131.3, 132.0, 134.1, 151.6, 152.4, 156.6, 160.8; Anal. Calcd
for C1sH10CIoN4O3: C, 49.34; H, 2.76; N, 15.34; found: C,
49.55; H, 2.63; N, 15.50.

4-(4-Bromophenyl)-3-methyl-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83k):

IR (KBr) v= 3050, 1688, 1578, 1480, 1368,1298, 837, 776,
550; 'H NMR (300 MHz, DMSO-ds) & 2.21 (s, 3H), 5.37 (s,
1H), 7.0 (d, J=8.4 Hz, 2H), 7.39 (d, J=8.4 Hz, 2H), 10.14 (s,
2H); Anal. Calcd for CisH11BrN4Os: C, 48.02; H, 2.96; N,
14.93; found: C, 48.19; H, 2.88; N, 15.09.

4-(4-Nitrophenyl)-3-methyl-6,8-
dihydropyrazolo[4',3':5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83n):

IR (KBr) v= 3140, 3039, 2907, 1675, 1576,1514,1348; H
NMR (300 MHz, DMSO-dg) 4 2.24 (s, 3H), 5.48 (s, 1H), 7.30
(d, J=8.4 Hz, 2H), 8.10 (d, J=8.4 Hz, 2H): 11.50 (s, 2H); Anal.
Calcd for C1sH11NsOs: C, 52.79; H, 3.25; N, 20.52; found: C,
52.98; H, 3.33; N, 20.68.
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1,4-Bis(3-methyl-6,8-dihydropyrazolo[4',3":5,6]-
pyrano[2,3-d]pyrimidine-5,7(1H,4H)-dione)benzene (830):
IR (KBr) v= 3201, 3042, 2901, 1684, 1578, 1360; *H NMR
(300 MHz, DMSO-ds) 8 2.31 (s, 3H), 5.42 (s, 1H), 6.93 (s, 2H),
11.51 (s, 2H); 3C NMR (75 MHz, DMSO-ds) § 9.9, 30.8, 96.0,
105.4, 126.1, 127.1, 128.1, 139.0, 143.7, 145.6, 159.2, 161.1;
Anal. Calcd for C22H1sNgOs: C, 56.03; H, 3.53; N, 21.78;
found: C, 56.24; H, 3.63; N, 21.56.

4-(3,5-Dimethoxy-4-hydroxyphenyl)-3-methyl-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83Qq):

IR (KBr) v= 3420, 3014, 2935, 1686, 1624, 1591, 1506, 1462,
1128,H NMR (300 MHz, DMSO-ds) & 2.22 (s, 3H), 3.82 (s,
6H), 5.34 (s, 1H), 6.32 (s, 2H), 7.16 (s, 1H), 10.18 (s, 2H); *C
NMR (75 MHz, DMSO-dg) 6 10.0, 55.9, 91.4, 105.7, 124.2,
132.7,133.7, 143.3, 147.4, 148.0, 150.5, 156.2, 160.67; Anal.
Calcd for C17H16N4Os: C, 54.84; H, 4.33; N, 15.05; found: C,
54.65; H, 4.25; N, 15.22.

3-Methyl-4-(furan-2-yl)-6,8-dihydropyrazolo[4',3":5,6]-
pyrano[2,3-d]pyrimidine-5,7(1H,4H)-dione (83r):

IR (KBr) v=3200, 2937, 1685, 1624, 1589, 1506, 1461, 1128;
'H NMR (300 MHz, DMSO-ds) & 2.01 (s, 3H), 4.99 (s, 1H),
7.21 (t, J=7.2 Hz, 1H), 7.37 (d, J=8.1 Hz, 1H), 7.69-7.75 (m,
1H), 11.21 (s, 2H); *C NMR (75 MHz, DMSO-ds) & 10.0,
27.7, 79.3, 102.2, 105.9, 110.1, 133.0, 138.8, 140.9, 155.7,
160.5, 163.8; Anal. Calcd for C13H10N4O4: C, 54.55; H, 3.52;
N, 19.57; found: C, 54.73; H, 3.60; N, 19.75.
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3-Methyl-4-(2-chloroquinoline-3-yl)-6,8-
dihydropyrazolo[4',3":5,6]-pyrano[2,3-d]pyrimidine-
5,7(1H,4H)-dione (83t):

IR (KBr) v= 3212, 3048, 1689, 1648, 1492, 1362, 1199; 'H
NMR (300 MHz, DMSO-ds) 4 2.30 (s, 3H), 5.19 (s, 1H), 7.49-
7.58 (m, 1H), 7.69-7.96 (m, 3H), 8.04 (s, 1H), 10.85 (s, 2H);
13C NMR (75 MHz, DMSO-ds) § 9.9, 26.7, 105.5, 125.1,
126.3, 127.2, 130.9, 131.1, 138.6, 139.3, 144.7, 149.7, 153.6,
154.1, 159.0, 163.0; Anal. Calcd for C1sH12CINsO3: C, 56.63;
H, 3.17; N, 18.34; found: C, 56.80; H, 3.26; N, 18.16.
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Ethyl 2-amino-4-(4-cyanophenyl)-5-0xo0-5,6,7,8-
tetrahydro-4H-chromene-3-carboxylate (86a)

'H NMR (300 MHz, CDCls): 1.016-1.063 (t, J=6.9 Hz, 3H,
CHs), 1.80-2.01 (M, 2H, CHy), 2.24-2.29 (t, 2H, CH.), 2.48-
2.53 (t, 2H, CH>), 3.91-3.98 (q, 2H, CH>), 4.68 (s, 1H, CH),
6.19 (s, 2H, NH), 7.30-7.33 (d, J=8.1 Hz, 2H, H-Ar), 7.42-
7.45 (d, J=8.4 Hz, 2H, H-Ar) ppm.

13C NMR (75 MHz, CDCls): 14.21, 20.15, 26.98, 34.41,
36.76, 59.84, 79.45, 109.80, 116.97, 119.22, 129.21,
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131.76, 151.54, 158.38, 163.54, 168.64, 196.42 (C=0)
ppm.

Ethyl 2-amino-4-(3-hydroxy-4-methoxyphenyl)-5-oxo-
5,6,7,8-tetrahydro-4H-chromene-3-carboxylate (86b)
'H NMR (300 MHz, CDCl3): 1.17-1.22 (t, J=7.2 Hz, 3H,
CHzs), 1.93-2.07 (m, 2H, CH2), 2.32-2.38 (t, 2H, CH2), 2.52-
2.59 (t, 2H, CHy), 3.83 (s, 3H, OCHs), 4.01-4.10 (q, 2H,
CH>), 4.67 (s, 1H, CH), 5.60 (s, 1H, OH), 6.19 (s, 2H, NH>),
6.70-6.72 (dd, J=8.1 Hz, 1H, H-Ar), 6.79-6.80 (d, 1H, H-
Ar), 6.84-6.88 (dd, J=8.4 Hz, 1H, H-Ar) ppm.

ethyl 2-amino-5,6,7,8-tetrahydro-4-(3-hydroxy-4-
methoxyphenyl)-7,7-dimethyl-5-0x0-4H-chromene-3-
carboxylate (86c¢)

'H NMR (300 MHz, CDCl3) § 1.00 (s,3H, CHa), 1.10
(s,3H, CH3), 1.18-1.23 (t, J = 7.2 Hz, 3H, CH3), 2.15-2.27
(dd, J=16.2 Hz, 2H, CH>), 2.42 (dd, 2H, CH>), 3.82 (s, 3H,
OCHs), 4.01-4.12 (q, 2H, CH2), 4.64 (s, 1H, CH), 5.62 (s,
1H, OH), 6.19 (s, 2H, NH_), 6.69-6.72 (dd, J = 8.1 Hz, 1H,
H-Ar), 6.79-6.80 (dd, 1H, H-Ar), 6.81-6.85 (dd, J = 8.1 Hz,
1H, H-Ar); *C NMR (75 MHz, CDCls) § 14.2, 27.6, 29.0,
32.2,33.1,40.6, 50.7, 55.8, 59.6, 80.8, 109.9, 114.1, 116.8,
120.1, 139.2, 144.8, 145.0, 158.3, 161.3, 169.1, 196.5; IR v
(KBr): 3400, 3300, 3186, 2933, 1675, 1643, 1590, 1460,
1360, 1000 cm™. Anal. Calcd. for C21H2sNOs: C, 65.10; H,
6.50; N, 3.62%. Found: C, 64.90; H, 6.58; N, 3.48%.
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Ethyl 2-amino-4-(2,6-dichlorophenyl)-7,7-dimethyl-5-
0Xx0-5,6,7,8-tetrahydro-4H-chromene-3-carboxylate
(86d)

White solid; Mp, 241-243 °C; *H NMR (300 MHz, CDCls):
0.721 (s, 3H, CHs), 0.826 (s, 3H, CHs), 0.916-0.958 (t,
J=7.2 Hz, 3H, CH3), 2.32-2.37 (t, J=6.3 Hz, 2H, CH)>), 2.52-
2.57 (t, 2H, CH2), 4.00-4.07 (q, 2H, CH>), 5.54 (s, 1H, CH),
6.35 (s, 2H, NHy), 6.98-7.04 (t, J=7.8 Hz, 1H, H-Ar), 7.15
(d, 1H, H-Ar), 7.33 (d, 1H, H-Ar); 3C NMR (75 MHz,
DMSO-ds): 11.29, 11.58, 14.49, 20.38, 26.93, 31.63, 37.07,
59.01, 74.22, 112.93, 128.29, 128.58, 130.15, 134.47,
138.25,138.71, 160.21, 165.28, 168.64, 196.29; IR v (KBr):
3424, 3312, 2944, 1686, 1644, 1616, 1460, 1450, 1380,
1300, 1000, 769 cm™. Anal. Calcd for C2H21CIoNO4: C,
58.55; H, 5.16; Cl, 17.28; N, 3.41; O, 15.60 %. Found: C,
58.50; H, 5.11; CI, 17.20; N, 3.36; O, 15.54 %.

2-amino-4-(2,6-dichlorophenyl)-5-o0x0-5,6,7,8-

tetrahydro-4H-chromene-3-carbonitrile (86e)

IR (KBr) vmax 3462, 3321, 2209, 1633, 1606, 1508, 1398,
1267 cm'!; 'H NMR (DMSO-ds, 300 MHz) & 1.93-2.01 (m,
2H, CHy), 2.22-2.29 (m, 2H, CHy), 2.51-2.58 (m, 2H, CH>),
5.22 (s, 1H, CH), 7.13 (s, 2H, NH2), 7.24 (t, J = 7.8 Hz, 1H,
Ar-H), 7.35 (d, J = 7.5 Hz, 1H, Ar-H), 7.45 (d, J = 7.8 Hz,
1H, Ar-H) ; 3C NMR (DMSO-ds, 75 MHz) & 20.3 (CH>),
26.9 (CHy), 32.7 (CHy), 36.7 (CH), 53.9 (C=C), 111.4
(C=C), 119.4 (CN), 128.9 (Ar), 129.3 (Ar), 130.7 (Ar),
134.7 (Ar), 136.2 (Ar), 136.8 (Ar), 159.6 (=C-0), 166.0
(=C-0), 196.2 (C=0); Anal. Calcd. for C16H12CI2N20;: C,
57.33; H, 3.61; N, 8.36. Found: C, 57.50; H, 3.51; N, 8.19.
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2-amino-5-0xo0-4-(2,3,4-trimethoxyphenyl)-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile(86f)

IR (KBr) vmax 3413, 3301, 3174,2954, 2185, 1658, 1637,
1600, 1494, 1460, 1400, 1369, 1280, 1089, 1001, 790 cm™;
'H NMR (DMSO-dg, 300 MHz) & 1.88-1.97 (m, 2H, CH>),
2.22-2.30 (m, 2H, CHy), 2.60 (t, J = 5.4 Hz, 2H, CH>), 3.74
(s, 3H, OCHg), 3.76 (s, 3H, OCHj3), 3.85 (s, 3H, OCHa),
4.04 (s, 1H, CH), 6.69 (d, J = 10.5 Hz, 1H, Ar-H), 6.72 (d,
J = 10.5 Hz, 1H, Ar-H), 6.87 (s, 2H, NH,); *C NMR
(DMSO-ds, 75 MHz) 6 20.3 (CH2), 26.9 (CH2), 30.5 (CH>),
36.8 (CH), 56.1 (OCHj3), 58.5 (OCH3), 60.6 (OCHs3), 61.1
(C=C), 108.1 (C=C), 114.1 (CN), 120.4 (Ar), 123.4 (Ar),
130.6 (Ar), 141.8 (Ar), 151.5 (Ar), 152.5 (Ar), 159.1 (=C-
0), 1649 (=C-O), 196.2 (C=0); Anal. Calcd. for
C19H20N20s: C, 64.04; H, 5.66; N, 7.86. Found: C, 64.26;
H, 5.75; N, 7.69
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(E)-3-(4-Methylphenyl)-2-(1H-tetrazole-5-yl)
acrylonitrile (90c).

mp: 188-189 °C; 'H NMR (CDCls, 300 MHz) &: 2.44 (s,
3H,CHs), 7.3 (d, J = 8.1 Hz, 2H, Ar), 7.70 (s, 1H, CH), 7.78
(d, J = 8.1 Hz, 2H, Ar-H); °C NMR(CDCls, 300 MHz) :
22.0, 81.2, 112.8, 114.0, 128.4, 130.4, 130.9, 146.4, 159.7;
anal. calcd for C11HoNs: C: 62.55; H: 4.29; N: 33.16; found:
C:62.68; H: 4.37; N: 33.29.

(E)-3-(4-N,N-dimethylaminophenyl)-2-(1H-tetrazole-5-
yl) acrylonitrile (90e).

mp: 171-172 °C; *H NMR (CDCls, 300 MHz) §: 3.12 (s,
6H,CH3), 6.64 (d, J=9.0 Hz, 2H, Ar), 7.39 (s, 1H, CH), 7.74
(d, J=9.0 Hz, 2H, Ar); 3C NMR(CDCls, 300 MHz) : 40.2,
71.6, 111.6, 115.0, 116.0, 119.2, 133.8, 154.2, 158.0; anal.
calcd for C12HgNs: C: 59.99; H: 5.03; N: 34.98; found: C:
60.12; H: 5.13; N: 34.86.

(E)-3-(3,5-Dimethoxy-4-hydroxyphenyl)-2-(1H-
tetrazole-5-yl) acrylonitrile (90f).

mp: 157-158 °C; 'H NMR (CDCls, 300 MHz) §: 3.91 (s,
6H,0CH3), 6.42 (br, 1H, OH), 7.19 (s, 1H, Ar), 7.23 (s, 1H,
Ar), 7.59 (s, 1H, CH); **C NMR(CDCls, 300 MHz) &: 56.5,
78.4, 109.3, 113.6, 114.3, 122.7, 141.5, 147.3, 159.4; anal.
calcd for C12H11NsO3: C: 52.75; H: 4.06; N: 25.63; found:
C:52.62; H: 4.17; N: 25.80.
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E)-3-(2,3,4-Trimethoxyphenyl)-2-(1H-tetrazole-5-yl)
acrylonitrile (90g).

mp: 95-96 °C; 'H NMR (CDCls;, 300 MHz) §: 3.84 (s,
3H,0CHjs), 3.95 (s, 3H,0CH3), 3.98 (s, 3H,0CHs3), 6.75 (d,
J = 9.3 Hz, 1H, Ar), 8.06 (s, 1H, CH), 8.10 (d, J = 9.3 Hz,
1H, Ar); 3C NMR(CDCls, 300 MHz) §: 56.4, 61.0, 62.1,
78.7,107.8, 113.5, 114.8, 118.2, 124.7, 141.7, 153.6, 154.5,
159.7; anal. calcd for C13H13NsOs: C: 54.35; H: 4.56; N:
24.38; found: C: 54.50; H: 4.65; N: 24.51.

(E)-3-(2,4-Dichlorophenyl)-2-(1H-tetrazole-5-yl)
acrylonitrile (90i).

mp: 142-143 °C; *H NMR (CDCls, 300 MHz) &: 7.41 (dd, J
=9.3, 1.8 Hz, 1H, Ar), 7.55 (d, J = 1.8 Hz, 1H, Ar); 8.11 (d,
J=8.4Hz, 1H, Ar); 8.16 (s, 1H, CH); 3C NMR(CDCls, 300
MHz) &: 86.0, 111.7, 113.0, 127.5, 128.3, 130.1, 130.7,
137.1, 141.0, 154.6; anal. calcd for C10HsCI2Ns: C: 45.14; H:
1.89; N: 26.32; found: C: 45.32; H: 1.98; N: 26.15.

(E)-3-(2-Nitroyphenyl)-2-(1H-tetrazole-5-yl)
acrylonitrile (90j).

mp: 132-133 °C; *H NMR (CDCls, 300 MHz) §: 7.76-7.89
(m, 3H, Ar), 8.31(d, J=7.8 Hz, 1H, Ar), 8.43 (s, 1H, CH);
13C NMR(CDClIs, 300 MHz) &: 88.5, 111.0, 112.2, 125.8,
126.7, 130.5, 133.4, 135.0, 146.8, 158.9; anal. calcd for
C10HsN6O2: C: 49.59; H: 2.50; N: 34.70; found: C: 49.73; H:
2.60; N: 34.88.
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(E)-3-(3-Nitroyphenyl)-2-(1H-tetrazole-5-yl)
acrylonitrile (90k).

mp: 97-98 °C; 'H NMR (CDCls, 300 MHz) &: 7.77 (t, J=8.1
Hz, 1H, Ar), 7.89 (s, 1H, CH), 8.31 (s, 1H, CH), 8.45 (dd, J
=8.1, 1.2 Hz, 1H, Ar), 8.64 (s, 1H, Ar); 3C NMR(CDCls,
300 MHz) &: 86.7, 111.6, 112.7, 125.5, 128.2, 131.0, 132.0,
134.9, 148.6, 157.0; anal. calcd for C1o0HsNsO2: C: 49.59; H:
2.50; N: 34.70; found: C: 49.77; H: 2.41; N: 34.85.

(E)-3-(2-Furanyl)-2-(1H-tetrazole-5-yl) acrylonitrile
(90m).

mp: 253-254 °C; *H NMR (CDCls, 300 MHz) &: 6.68-6.70
(m, 1H, furan), 7.32 (d, J=3.9 Hz, 1H, furan), 7.49 (s, 1H,
CH), 7.78 (d, J =1.8, Hz, 1H, furan); *3C NMR(CDClIs, 300
MHz) &: 112.6, 113.8, 114.4, 123.5, 130.9, 143.1, 148.1,
149.6; anal. calcd for CgHsNsO: C: 51.34; H: 2.69; N: 37.42;
found: C: 51.20; H: 2.57; N: 37.58.

(E)-3-(2-Thiophenyl)-2-(1H-tetrazole-5-yl) acrylonitrile
(90n).

mp: 85-88 °C; 'H NMR (CDCls, 300 MHz) §: 7.25-7.27 (m,
1H, thiophen), 7.78 (d, J=3.9 Hz, 1H, thiophen), 7.85 (s, 1H,
CH), 7.87 (d, J =5.1 Hz, 1H, thiophen); **C NMR(CDCls,
300 MHz) &: 112.9,113.8, 129.0, 135.4, 136.9, 138.1, 151.0;
anal. calcd for CgHsNsS: C: 47.28; H: 2.48; N: 34.46; S:
15.78; found: C: 47.44; H: 2.60; N: 34.62; S: 15.94.
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(E)-3-(2-Pyridinyl)-2-(1H-tetrazole-5-yl)  acrylonitrile
(900).

mp: 185-186 °C; 'H NMR (CDCls, 300 MHz) &: 7.79 (4,
J=6.9 Hz, 1H, pyridine), 8.21 (d, J =7.8 Hz, 1H, pyridine),
8.59 (d, J =7.2 Hz, 1H, pyridine), 8.72 (d, J =4.5 Hz, 1H,
pyridine) 9.39 (s, 1H, CH); **C NMR(CDCls, 300 MHz) &:
87.1,114.1, 116.1 122.2, 124.9, 129.9, 133.5, 136.4, 154.8;
anal. calcd for CoHeNe: C: 54.54; H: 3.05; N: 42.41; found:
C:54.70; H: 3.19; N: 42.28.

Jo3LusT VO] [b-1eal g3l py wliitie juw #-V-¥
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IH NMR (300 MHz, DMSO-ds): & 2.60 (s, 3H, CHs), 3.14 (s, 2H, CH of pyrazole), 4.67
(s, 2H, CH?>), 5.31(s, CH); *C NMR (75 MHz, CDCls): § 22.8, 37.9, 56.2, 68.0, 73.4,
159.5, 161.8; IR (KBr): 3011, 2956, 2227, 1668, 1606, 1508, 1463, 1245 cm™; MS (EI)

, m/z [M]* 136 , Anal.Calcd for C7HgN2O: C, 61.75; H, 5.92; N, 20.58%; Found: C,

61.43; H, 5.81; N, 20.72%.
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'H NMR (300 MHz, DMSO-ds): & 2.17 (s, 3H, CHa), 4.83 (s, 2H, CHy), 7.17 (s, 1H, CH
of pyrazole), 7.46 (s, 1H, CH of oxazole);**C NMR (75 MHz, CDCls): § 12.2, 21.1,
105.1, 128.1, 135.4, 139.1, 148.1; IR (KBr): 3048, 2961, 2931,1606, 1508, 1463, 1243
cmt; MS (El), m/z [M]* 261, Anal.Calcd for C7H7 IN2O: C, 32.08; H, 2.69; N, 10.69%;

Found: C, 32.15; H, 2.81; N, 10.72%.
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6-methyl-2-(3-phenylprop-2-ynyl)pyrazolo[5,1-
b]Joxazole (96a)
N{ \ Light brown solid; mp 117-118 °C; 83% vyield;'"H NMR
(300 MHz, CDClz): 6 2.60 (s, 3H, CHs), 4.17 (s, 2H,
CHy), 6.81 (s, 1H, CH of pyrazole), 7.46-7.53 (m, 6H,
ArH, CH of oxazole); *C NMR (75 MHz, CDCls): §
19.0, 22.0,81.2, 85.0, 107.86, 125.8, 127.0, 128.4, 130.4,
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130.9, 135.8, 139.7, 146.4; IR (KBr): 3039, 2956, 2931,
2227, 1606, 1508, 1463, 1245 cm; MS (El), m/z [M]*
236; Anal.Calcd for CisH12N20: C, 76.25; H, 5.12; N,
11.86%; Found: C, 76.40; H, 5.21; N, 11.72%.
6-methyl-2-(3-p-tolylprop-2-ynyl)pyrazolo[5,1-
b]oxazole (96b)

Brown solid; mp 119-121 °C ; 85% yield *H NMR (300
MHz, CDCls): § 2.13 (s, 3H, CHz), 2.29 (s, 3H, CHy),
4.71 (s, 2H, CH2), 7.09 (s, 1H, CH of pyrazole), 7.10-
7.15 (m, 2H, ArH), 7.47-7.51 (m, 3H, ArH, CH of
oxazole); *C NMR (75 MHz, CDCls): §19.0, 21.9, 26.0,
81.2, 86.1, 106.0, 125.8, 127.0, 128.4, 130.4, 130.9,
135.8, 139.7, 146.4; IR (KBr): 3078, 2920, 2218, 1602,
1442, 1403 cm™*; MS (EI), m/z [M]* 250; Anal.Calcd for
Ci6H14N20: C, 76.78; H, 5.64; N, 11.19%; Found: C,
76.60; H, 5.73; N, 11.30%.
2-(hex-2-ynyl)-6-methylpyrazolo [5,1-b]oxazole (96c)
Brown oil; 62% yield; *H NMR (300 MHz, CDCls): §
0.85 (t, 3H, J=6.9 Hz, CHg), 1.22-1.38 (m, 2H, CH>),
2.43 (s, 3H, CH3), 2.71 (t, 2H, J=7.5 Hz, CH2), 4.31 (s,
2H, CHy), 5.84 (s, 1H, CH of pyrazole), 7.41 (s, 1H, CH
of oxazole); 3C NMR (75 MHz, CDCls): § 13.0, 17.6,
18.3, 23.7, 24.6, 78.4, 86.7, 106.0, 125.5, 134.9, 138.6;
IR (KBr): 3021, 2985, 2227, 2216, 1604, 1443 cm™*; MS
(E), m/z [M]* 202; Anal.Calcd for C12H14N20: C, 71.26;
H, 6.98; N, 13.85%; Found: C, 71.08; H, 6.87; N,
13.70%.
2-(hept-2-ynyl)-6-methylpyrazolo[5,1-b]Joxazole (96d)
Light brown oil; 67% yield. *H NMR (300 MHz, CDCl3):
6 0.89 (t, 3H, J=7.2 Hz, CHg), 1.22-1.38 (m, 2H, CH>),
1.58-1.65 (m, 2H, CH2), 2.33 (s, 3H, CHz), 2.70 (t, 2H,
J=7.2 Hz, CH), 4.21 (s, 2H, CH>), 6.29 (s, 1H, CH of
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pyrazole), 7.41 (s, 1H, CH of oxazole); 3C NMR (75
MHz, CDCls): §13.4, 17.0, 18.1, 24.6, 25.5, 30.7, 74.0,
83.7,107.7, 124.7, 134.8, 138.2, 141.7; IR (KBr): 3145,
3053, 2987, 2917, 2227, 2165, 1596, 1443 cm™*; MS (EI),
m/z [M]* 216; Anal.Calcd for C13H1sN2O: C, 72.19; H,
7.46; N, 12.95%:; Found: C, 72.38; H, 7.54; N, 13.10%.
4-(6-methylpyrazolo[5,1-b]Joxazol-2-yl)but-2-yn-1-ol
(96e)

White solid; mp 128-129 °C ; 74% yield; *H NMR (300
MHz, CDCls): § 2.33 (s, 3H, CHa), 4.30 (s, 2H, CH>),
4.78 (s, 2H , CH>), 6.46 (s, 1H, CH of pyrazole), 7.23 (s,
1H, CH of oxazole); *3C NMR (75 MHz, CDCls): § 19.0,
21.0, 62.1, 85.4, 87.9, 105.6, 125.2, 133.8, 144.2; IR
(KBr): 3316, 3059, 2982, 2219, 1710, 1606, 1442, 1278
cm®; MS (EI), m/z [M]" 190; Anal.Calcd for
C10H10N202: C, 63.15; H, 5.30; N, 14.73%; Found: C,
63.32; H, 5.38; N, 14.57%.
5-(6-methylpyrazolo[5,1-bJoxazol-2-yl)pent-3-yn-2-ol
(96f)

Light yellow solid; mp 136-139 °C ; 68% yield; *H NMR
(300 MHz, CDCls): § 1.53 (d, 3H, J=6.6 Hz, CH3), 2.72
(s, 3H, CH3), 4.34 (b, 1H, OH), 4.74 (s, 2H, CH>), 5.01-
5.07 (q, 1H, CH), 6.13 (s, 1H, CH of pyrazole), 7.74 (s,
1H, CH of oxazole); *3C NMR (75 MHz, CDClz): § 18.0,
19.1, 24.7, 56.4, 78.7, 86.6, 107.8, 124.7, 133.5, 135.8,
141.7; IR (KBr): 3356, 3059, 2982, 2219, 1710, 1606,
1442, 1278 cmt; MS (EI), m/z [M]* 204; Anal.Calcd for
C11H12N202: C, 64.69; H, 5.92; N, 13.72%; Found: C,
64.50; H, 5.83; N, 13.90%.
2-methyl-5-(6-methylpyrazolo[5,1-b]oxazol-2-
yl)pent-3-yn-2-ol (969)

AL



yellow solid; mp 141-140 °C ; 75% yield; *H NMR (300
MHz, CDCls): § 1.52 (s, 6H, CHz), 2.37 (s, 3H, CH3),
4.78 (s, 2H, CH>), 6.48 (s, 1H, CH of pyrazole), 7.18 (s,
1H, CH of oxazole); *C NMR (75 MHz, CDCls): §17.4,
18.9, 32.8, 34.9, 64.1, 69.4, 87.3, 105.5, 128.7, 133.1,
138.2, 143.1; IR (KBr): 3310, 3059, 2982, 2219, 1606,
1442, 1278 cm; MS (EI), m/z [M]* 218; Anal.Calcd for
C12H14N202: C, 66.04; H, 6.47; N, 12.84%; Found: C,
66.22; H, 6.56; N, 12.68%.
6-methyl-2-(4-(piperidin-1-yl)but-2ynyl)pyrazolo
[5,1-bJoxazole (96h)

Dark brown solid; mp 135-136 °C; 77% vyield; *H NMR
(300 MHz, CDCls): § 1.48-1.72 (m, 6H, CHy), 2.31(s,
3H, CH3), 2.83- 2.90 (m, 4H, NCH>), 4.63 (s, 2H, CH>),
6.12 (s, 1H, CH of pyrazole), 7.15 (s, 1H, CH of
oxazole); *C NMR (75 MHz, CDCls): § 19.9, 22.5, 26.9,
425, 59.8, 79.4, 106.8, 135.2, 139.7, 148.3; IR (KBr):
3063, 2927, 2231, 1643, 1486 cm™*; MS (El), m/z [M]*
257 , Anal.Calcd for C1sH19N3O: C, 70.01; H, 7.44; N,
16.33%; Found: C, 70.20; H, 7.35; N, 16.16%.
6-methyl-2-(4-morpholinobut-2-ynyl)pyrazolol[5,1-
b]Joxazole (96i)

Dark brown solid; mp 128-130 °C ; 75% vyield; *H NMR
(300 MHz, CDCl5): § 1.99-2.08 (m, 4H, NCH>), 2.24(s,
3H, CHa), 2.92 (s, 2H, CH>), 3.28-3.38 (m, 4H, OCH>),
4.34 (s, 2H, CH>), 6.32 (s, 1H, CH of pyrazole), 7.15 (s,
1H, CH of oxazole); 3C NMR (75 MHz, CDCls): § 19.9,
22.2,44.9, 58.4, 67.1, 88.5, 104.5, 126.7, 133.4, 135.0,
145.8; IR (KBr): 3075, 2956, 2931, 2859, 2216, 1594,
1492, 1463, 1260 cm™; MS (El), m/z [M]" 259;
Anal.Calcd for CisHi17N3O2: C, 64.85; H, 6.61; N,
16.20%; Found: C, 64.67; H, 6.71; N, 16.38%.
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Abstract

Heterocyclic compounds are one of the largest and most diverse family of organic compounds. Nitrogen

heterocycles play a fundamental role in biological processes, pharmaceutical industry, materials science

and they are widespread in natural products. In this research work, some new nitrogen hetrocycles were

synthesized via multi-component reactions and carbon-carbon coupling reactions in presnnce of the new

nanoboehmites supported catalyst and palladium.

1.

We demonstrated an environmentally friendly method for the syntheses of 3-Methyl-4-(aryl)-7-
thioxo-4,6,7,8-tetrahydropyrazolo-[4',3":5,6]pyrano[2,3-d]pyrimidin-5(1H)-one using m-
SABNPs as an efficient and reusable nanocatalyst. This method offers several advantages like
milder reaction condition, shorter reaction time, cleaner reaction, green and reusability of the
catalyst, and high reaction yield.

A new boehmite silylpropyl amine sulfamic (m-SABNPs) was conveniently prepared from
commercially available and inexpensive 3-aminopropyltriethoxysilane via immobilization on
boehmite nanoparticles, followed by reacting with chlorosulfunic acid. It was found that this
heterogeneous sulfamic acid is a highly efficient catalyst for the syntheses of 5-amino-1,3-aryl-
1H-pyrazole-4-carbonitriles.

synthesis of a new BNPs-3-propylimidazolopyridinium hydrogen sulfate proved to be an efficient
heterogeneous catalyst for the synthesis of 3-Methyl-4-(aryl)-7-o0xo0-4,6,7,8-tetrahydropyrazolo-
[4',3":5,6]pyrano[2,3-d]pyrimidin-5(1H)-one via a one-pot fourcomponent reaction.

Synthesis  of  2-amino-4H-tetrahydrobenzo[b]pyran  was  catalyzed by  BNPs-3-
propylimidazolopyridinium hydrogen sulfate.

A new functionalized boehmite nanoparticle (BNP) catalyst immobilized copper iodide is
synthesized. The catalyst showed a great activity in the Sonogashira coupling reaction of aryl
halides with terminal alkynes in DMF under an Ar atmosphere.

The catalyst-free, multi-component reactions of aldehydes, malononitrile, and sodium azide at a relatively
low temperature in magnetized water provided 5-substituted 1H-tetrazoles in high-to-excellent yields.
New 2-substituted pyrazolo[5,1-b][1,3]oxazoles are synthesized through the Sonogashira
coupling reaction of 2-iodomethyl-6-methylpyrazolo[5,1-b][1,3]oxazole with terminal alkynes in
the presence of a palladium catalyst. This process is carried out in the absence of any copper salt,
and provides an ecofriendly and efficient method for the synthesis of the products in water in
good-to-high yields.

The structures of all the synthesized compounds were confirmed by the spectroscopic data. For
some of the compounds synthesized, the pharmaceutical and biological properties such as the
anti-oxidant, anti-bacterial and cytotoxic activities were examined.

Keywords: nanobeohmite, palladium, multi-component reactin, sonogashira, pyrazole, pyrimidine, pyran,

tetrazole, oxazole, anti-bacterial, anti-oxidant and cytotoxic
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