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136.4, 134.1, 132.4, 132.4, 

White solid, m.p 218 – 220 °C, 1H NMR (400 MHz, CDCl3) δ 

4

hite solid, m.p 280 – 282 °C, 1H NMR (400 MHz, CDCl3) δ 

,

White solid, m.p 170 – 172 °C, H NMR (400 MHz, CDCl3) δ 

White solid, m.p 222 – 224 °C,   1H NMR (400 MHz, CDCl3) δ 
12.75 (s, 1H), 7.54 - 7.50 (d, J = 16.4 Hz, 1H), 7.48 - 7.43 (m, 
3H), 7.42 - 7.42 (m, 2H), 7.39 - 7.33 (m, 5H), 7.31 - 7.29 (dd, J 
= 6.7, 2.8 Hz, 1H), 7.02 (s, 1H), 6.83 - 6.79 (d, J = 16.0 Hz, 1H); 
13C NMR (100 MHz, CDCl3) δ 192.7, 161.5, 146.7, 146.1, 
132.2, 131.7, 131.3, 130.6, 130.6, 129.7, 128.7, 128.6, 128.4, 

127.0, 126.5, 126.0, 119.9, 117.9; IR (v, cm-1) 3152 (-N-H), 2999, 2907, 2860, 2829, 1665, 
1639, 1605, 1485, 1406, 1367, 1242, 1202, 1178, 1068, 978, 951, 885, 827, 759, 738, 712, 
596, 561; UPLC - MS: m/e 420.18 [M+] , C24H15Cl2NO2 required  Mol.Wt.: 419.05. 
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C24H15Cl2NO2

Exact Mass: 419.048

12.19 (s, 1H), 7.879 - 7.84 (d, J = 16.0 Hz, 1H), 7.59 - 7.58 (d, J 
= 7.6 Hz, 1H), 7.56 - 7.54 (d, J = 8.0 Hz, 1H), 7.47 - 7.46 (d, J = 
7.2 Hz ,1H), 7.43 - 7.38 (m, 2H), 7.35 - 7.29 (m, 4H), 7.24 - 7.20 
(t, J = 7.6 Hz, 1H), 7.01 (s, 1H), 6.83 - 6.79 (d, J = 16.0 Hz, 1H); 
13C NMR (100 MHz, CDCl3) δ 192.5, 161.9, 147.6, 143.9, 136.8, 
, 132.3, 131.9, 131.7, 131.3, 130.8, 129.9, 128.9, 128.8, 127.9, 

127.7, 127.1, 126.2, 120.3, 118.3; IR (v, cm
134.2, 133.6, 132.7, 132.

-1) 3143, 3063, 3024, 2989, 2901, 2864, 2833, 
2737, 1688, 1649, 1601, 1553, 1483, 1466, 1435, 1406, 1369, 1340, 1263, 1173, 1088, 1057, 
1024, 978, 912, 829, 758, 744, 569; UPLC - MS: m/e 500.07 [M+], C24H14BrCl2NO2 
required  Mol.Wt.:499.18. 
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C24H14BrCl2NO2
Mol. Wt.: 499.18

H
N O

O
Cl

Cl
C25H17Cl2NO2

Mol. Wt.: 434.31

 W
12.19 (s, 1H), 7.51 - 7.47 (d, J = 16.4, 1H), 7.44 - 7.39 (m, 3H), 
7.37 - 7.33 (m, 4H), 7.31 - 7.29 (d, J = 6.4 Hz, 1H), 7.17 - 7.15 
(m, 2H), 7.02 (s, 1H), 6.77 - 6.73 (d, J = 16.4 Hz, 1H), 2.36 (s, 
3H); 13C NMR (100 MHz, CDCl3) 192.9, 161.8, 146.6, 146.5, 
141.4, 136.4, 132.5, 132.5, 132.2, 131.6, 131.3, 131.3, 130.5, 
 125.9, 125.7, 119.9, 118.2, 21.4.; IR (v, cm129.7, 129.5, 128.5, 127.1 -1) 3144, 3076, 3021, 

2986, 2903, 2862, 2829, 2787, 2733, 1682, 1643, 1595, 1560, 1433, 1408, 1367, 1180, 1030, 
989, 914, 746, 559.; UPLC - MS: m/e 434.20, C25H17Cl2NO2 required  Mol.Wt.: 434.31 
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C24H15Cl2NO3
Mol. Wt.: 436.2868

12.15 (s, 1H), 7.70 - 7.66 (d, J = 15.6 Hz, 1H), 7.47 - 7.43 (m, 
4H), 7.15 - 7.12 (m, 2H), 6.95 - 6.90 (m, 3H), 6.84 - 6.79 (m, 
3H); 13C NMR (100 MHz, DMSO-d6) δ 193.2, 159.5, 157.5, 
146.5, 144.6, 137.1, 135.1, 132.9, 131.9, 131.4, 131.2, 131.1, 
130.2, 129.5, 127.5, 126.7, 126.5, 124.9, 120.0, 119.4, 118.3, 
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117.9, 114.6; IR (v, cm-1) 3173, 3063, 2907, 2866, 2833, 2733, 1680, 1639, 1603, 1585, 
1485, 1469, 1447, 1404, 1369, 1281, 1254, 1219, 1177, 1089, 1070, 1057, 1024, 982, 877, 
822, 783, 766, 744, 714. UPLC - MS: m/e 436.23, C24H15Cl2NO3 required   Mol.Wt .: 
436.29. 
 

White solid, m.p 238 – 240 °C, 1H NMR (400 MHz, DMSO-D6) 
δ 12.37 (s, 1H), 7.64 - 7.62(d, J = 8.8 Hz, 1H), 7.56 - 7.54 (d, J = 
8.0 Hz, 1H), 7.49 - 7.45 (m, 2H), 7.42 - 7.36 (m, 2H), 7.31 - 7.29 
(d, J = 7.2 Hz, 1H), 7.25 (s, 1H), 7.14 - 7.12 (d, J = 8.0 Hz , 1H), 
6.92 - 6,89 (d, J = 8.0 Hz, 1H), 6.76 (s, 1H), 6.64 - 6.60 (d, J = 
16.0 Hz, 1H), 6.03 (s, 2H); 13C NMR (100 MHz, DMSO-d6) δ 

193.1, 159.5, 149.9, 148.0, 146.6, 144.4, 137.1, 133.1, 131.9, 131.3, 131.1, 131.1, 129.5, 
128.2, 127.4, 126.6, 125.8, 124.9, 119.4, 117.9, 108.6, 106.8, 101.7; IR (v, cm-1) 3149, 3076, 
3049, 3017, 2916, 2868, 1666, 1651, 1637, 1599, 1502, 1485, 1467, 1406, 1364, 1265, 1259, 
1231, 1175, 1072, 1042, 968, 933, 837, 814, 743, 552, LC - MS: m/e 464.16, C25H15Cl2NO4 
required  Mol.Wt.:464.3. 
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C25H15Cl2NO4
Mol. Wt.: 464.3

 
White solid, m.p 236 - 238 °C, 1H NMR (400 MHz, CDCl3) δ 
12.75 (s, 1H), 8.63 - 8.62 (d, J = 4.4 Hz, 1H), 7.71 - 7.67 (dt, J = 
7.64, 1.6 Hz, 1H), 7.53 - 7.49 (d, J = 16.0 Hz, 1H), 7.46 - 7.42,  
(m, 2H), 7.40 - 7.34 (m, 5H), 7.31 - 7.27 (m, 2H), 7.01 (s, 2H.; 
13C NMR (100 MHz, DMSO-d6) δ 192.9, 161.9, 152.9, 150.2, 
147.4, 144.3, 136.8, 136.7, 132.7, 132.4, 132.3, 131.9, 131.4, 
 127.2, 126.2, 124.8, 124.5, 120.2, 118.4; IR (v, cm130.7, 130.1, 129.9, 128.7,

132.6, 131.8, 131.6, 130.8,

-1), 3149, 3071, 
2997, 2909, 2870, 2841, 1666, 1634, 1616, 1603, 1578, 1564, 1487, 1469, 1429, 1408, 1371, 
1283, 1244, 1089, 1061, 1049, 987, 837, 768, 743, 604, 563, UPLC -MS: m/e 421.16, 
C23H14Cl2N2O2 required  Mol.Wt.:421.28. 
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C23H14Cl2N2O2
Mol. Wt.: 421.28

 
White solid, m.p 224 – 226 °C, 1H NMR (400 MHz, CDCl3) δ 
12.37 (s, 1H), 7.83 - 7.78 (d, J = 16.4 Hz, 4H), 7.45 - 7.43 (d, J = 
7.60 Hz, 1H), 7.39 - 7.35 (m, 4H), 7.33 - 7.29 (t, J = 6.8 Hz, 1H), 
7.01 - 6.99 (m, 2H), 6.93 - 6.85 (m, 2H), 6.79 - 6.77 (d, J = 9.2 
Hz, 1H), 3.75 (s, 3H), 3.71 (s, 3H); 13C NMR (100 MHz, CDCl3) 
δ 193.4, 161.9, 153.5, 153.4, 146.8, 141.7, 136.7, 133.1, 132.9, 
 129.9, 128.8, 127.3, 126.3, 123.8, 120.4, 118.3, 113.2, 56.0, 55.9; 

IR (v, cm-1) 3146, 3001, 2907, 2862, 2833, 1639, 1493, 1468, 1404, 1366, 1236, 1178, 
1074,1047, 986, 961, 822, 752, 716, 609, 559; UPLC-MS: m/e 480.28, C26H19Cl2NO4  
required Mol. Wt.: 480.34. 
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Mol. Wt.: 480.34

 
White solid, m.p 248 – 250 °C, 1H NMR (400 MHz, CDCl3) δ 
12.99(s, 1H), 7.74 - 7.69 (m, 2H), 7.68 (s, 2H), 7.65 - 7.59 (m, 
2H), 7.54 - 7.49 (m, 3H), 6.98 - 6.94 (d, J = 16.0 Hz, 1H), 6.88 - 
6.88 (d, J = 2.4 Hz, 1H), 6.72 (s, 3H); 13C NMR (100 MHz, 
CDCl3) δ 192.4, 161.9, 151.0, 147.2, 145.6, 136.8, 132.8, 132.6, 
132.6, 132.1, 131.9, 131.5, 130.8, 130.0, 128.9, 127.3, 126.3, 

124.3, 120.4, 118.4, 116.9, 112.9; IR (v, cm-1) 3155, 3007, 2920, 1672, 1605, 1560, 1468, 
1402, 1391, 1367, 1277, 1242, 1134, 1088, 1055, 1018, 883, 835, 744, 557; UPLC - MS: m/e 
410.12, C26H19Cl2NO4 required   Mol. Wt.: 410.25 
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C22H13Cl2NO3
Mol. Wt.: 410.25

 



White solil, m.p 240 – 242 °C, 1H NMR (400 MHz, CDCl3) δ 
12.22 (s, 1H), 8.68 – 8.67 (d, J = 4.27 Hz, 1H), 7.80 -7.76 (td, J 
= 7.77, 2.0 Hz, 1H), 7.50 - 7.44 (m, 6H), 7.34 - 7.29 (m, 5H), 
7.17 - 7.14 (t, J = 8.0 Hz, 1H), 6.89 - 6.85 (d, J = 16.0 Hz, 1H); 
13C NMR (100 MHz, CDCl3) δ 192.8, 161.0, 152.9, 148.9, 
147.9, 145.1, 137.9, 135.8, 133.7, 130.8, 130.2, 129.8, 127.9, 

127.8, 126.5, 126.4, 124.6, 122.7, 122.4, 118.3, 115.9; IR (v, cm-1) 3148, 3096, 2989, 2943, 
2879, 2843, 1678, 1641, 1618, 1584, 1479, 1431, 1402, 1375, 1242, 1193, 1078, 1049, 993, 
972, 768, 750, 716, 663, 569; UPLC - MS: m/e 353.26, C23H16N2O2 required   Mol. Wt.: 
352.38 

H
N

N

O

OC23H16N2O2
Mol. Wt.: 352.39

 
White solid, m.p 246 - 248 °C, 1H NMR (400 MHz, CDCl3) δ 
12.77 (s, 1H), 8.67 - 8.66 (d, J = 4.8 Hz, 1H), 7.81 - 7.77 (dt, J = 
7.69, 1.2 Hz, 1H), 7.47 - 7.45 (m, 3H), 7.42 - 7.38 (m, 3H), 7.33 
- 7.28 (m, 4H), 7.17 - 7.13(td , J = 8.3, 3.2 Hz, 1H), 6.83 - 6.87 
(d, J = 16.00 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 193.2, 
161.8, 153.6, 149.6, 148.8, 143.9, 138.6, 136.5, 136.4, 2845.0, 
132.8, 131.5, 130.7, 129.5, 128.9, 127.4, 127.1, 125.3, 123.4, 

123.1, 118.9, 116.6, 77.2, 76.5; IR (v, cm-1) 3149, 3098, 3046, 2997, 2966, 2943, 2883,  
1651, 1643, 1585, 1568, 1549, 1501, 1483, 1431, 1402, 1377, 1298, 1244, 1192, 1076, 993, 
964, 912, 877, 822, 779. 752, 779, 669, 588; UPLC- MS: m/e 387.24, C23H15ClN2O2 required   
Mol. Wt.: 386.83 
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C23H15ClN2O2
Mol. Wt.: 386.83

 
 White solid, m.p 248 - 250 °C, 1H NMR (400 MHz, CDCl3) δ 
12.604 (s, 1H), 8.67 - 8.66 (d, J = 4.8 Hz, 1H), 7.79 - 7.75 (dt, J 
= 7.72, 1.6 Hz), 7.48 - 7.42 (m, 4H), 7.37 - 7.35 (d, J = 8.0 Hz, 
2H), 7.31 - 7.28 (m, 2H), 7.18 - 7.12 (m, 3H), 6.83 - 6.79 (d, J 
=16 Hz,1H), 2.34 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 193.4, 
161.5, 153.5, 149.4, 148.2, 145.9, 140.8, 138.4, 136.3, 131.4, 
131.2, 130.8, 129.2, 128.3, 126.9, 125.9, 125.1, 123.1, 122.8, 

118.7, 21.2, 116.4; IR (v, cm-1) 3167, 3051, 3028, 2974, 2895, 2853, 1678, 1659, 1601, 1566, 
1468, 1402, 1379, 1325, 1182, 1061, 993, 949, 856, 787, 752, 685, 609, 523; UPLC – MS : 
m/e 367.37, C24H18ClN2O2 required  Mol. Wt.: 366.41. 
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C24H18N2O2
Mol. Wt.: 366.41

 
White solid, m.p 228 - 230 °C, 1H NMR (400 MHz, CDCl3) δ 
12.48 (s, 1H), 8.68 - 8.67 (d, J = 4.8 Hz, 1H), 7.81 - 7.76 (td, J = 
7.77, 1.6 Hz, 1H), 7.49 - 7.47 (m, 3H), 7.42 - 7.38 (d, J = 16.4 Hz, 
1H), 7.33 - 7.28 (m, 2H), 7.17 -7.13 (dt, J = 8.15, 2.4 Hz,1H), 7.07 
- 7.05 (dd, J = 8.33, 1.6 Hz, 1H), 6.98 - 6.97 (d, J = 1.6 Hz, 1H), 
6.82 - 6.79 (d, J = 8.4 Hz, 1H), 6.75 - 6.71 (d, J = 16.0 Hz, 1H), 

3.89 (s, 3H), 3.84 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 193.6, 161.8, 153.8, 151.5, 149.7, 
149.1, 148.3, 146.4, 138.7, 136.7, 131.5, 131.3, 127.3, 125.6, 125.3, 123.5, 123.4, 123.2, 
119.1, 116.7, 110.9, 110.1, 55.9, 55.9; IR (v, cm-1), 3157, 3042, 3001, 2957, 2938, 2843, 
2760, 1663, 1643, 1616, 1595, 1584, 1510, 1468, 1425, 1402, 1379, 1273, 1240, 1074, 1024, 
974, 818, 781, 675, 561; UPLC – MS : m/e 413.26., C25H20N2O4 required Mol. Wt.: 412.44. 
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C25H20N2O 4
Mol. W t.: 412.44

 
White solid, m.p 240 - 242 °C, 1H NMR (400 MHz, CDCl3) δ 
8.29 - 8.27 (dd, J = 8.90, 2.0 Hz, 1H), 8.25 - 8.24 (d, J = 2.4 Hz, 
1H), 7.59 - 7.57 (d, J = 9.2 Hz, 1H), 7.47 - 7.46 (m, 3H), 7.42 - 

H
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O2N
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O

C24H16N2O4
Mol. Wt.: 396.39



7.39 (m, 3H), 7.37 - 7.36 (m, 2H), 7.34 - 7.31 (m, 3H), 6.70 - 6.74 (d, J = 16.4 Hz, 1H); 13C 
NMR (100 MHz, CDCl3) δ 191.7, 161.1, 149.2, 145.3, 142.2, 141.2, 132.9, 131.7, 130.1, 
128.9, 128.0, 127.9, 127.5, 125.8, 124.9, 123.0, 118.6, 116.7; IR (v, cm-1) 3244, 3028,  2932,  
2882, 1661, 1626, 1574, 1532, 1485, 1402, 1337, 1063, 979, 912, 829, 716, 559; UPLC - 
MS: m/e 397.32, C24H16N2O4 required Mol. Wt.: 396.40. 
 

White solid, m.p 260 – 262 °C, 1H NMR (400 MHz, CDCl3) δ 
8.30 - 8.25 (dd, J = 8.95, 2.4 Hz, 1H), 8.26 - 8.25 (d, J = 2.0 Hz, 
1H), 7.58 - 7.56 (d, J = 9.2 Hz, 1H), 7.48 - 7.46 (m, 3H), 7.38 - 
7.32 (m, 5H), 7.17 - 7.15 (d, J = 8.0 Hz, 2H), 6.72 - 6.68 (d, J = 
16.0 Hz, 1H), 2.37 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 192.7, 
162.1, 150.2, 146.7, 143.3, 142.2, 141.9, 132.9, 132.8, 131.4, 

129.9, 129.8, 129.1, 129.1, 128.6, 126.1, 125.9, 124.2, 119.7, 117.6, 21.6; IR (v, cm-1 ) 3167, 
3121, 3059, 2993, 2924, 2879, 1684, 1663, 1614, 1529, 1484, 1443, 1402, 1333, 1240, 1178, 
1139, 1061, 979, 810, 764; UPLC – MS : m/e 411.25, C25H18N2O4 required Mol. Wt.: 410.42 
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C25H18N2O4
Mol. Wt.: 410.42

 
 White solid, m.p 255 – 257 °C, 1H NMR (400 MHz, CDCl3) δ 
12.85 (s, 1H), 8.37 - 8.34 (dd, J = 9.05, 2.4 Hz, 1H), 8.28 - 8.28 
(d, J = 2.4 Hz, 1H), 7.59 - 7.57 (d, J = 8.8 Hz, 1H), 7.49 - 7.49 
(m, 3H), 7.37 - 7.32 (m, 7H), 6.71 - 6.67 (d, J = 16.4 Hz, 1H); 
13C NMR (100 MHz, CDCl3) 192.3, 161.9, 150.4, 144.6, 143.3, 
142.1, 137.2, 132.6, 132.6, 132.5, 129.9, 129.6, 129.3, 129.1, 

128.9, 126.1, 124.1, 119.6, 117.6; IR (v, cm-1) 3171, 3126, 3067, 2993, 2929, 2884, 1686, 
1665, 1620, 1529, 1489, 1404,  1335, 1240, 1204, 1175, 1139, 1092, 1061, 1017, 979, 914, 
833, 764, 708, 563, 525; UPLC - MS: m/e 431.19, C24H15ClN2O4 required   Mol. Wt.: 
430.84. 
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C24H15ClN2O4
Mol. Wt.: 430.84

 
White solid, m.p 224 – 226 °C, 1H NMR (400 MHz, CDCl3) δ 
8.25 - 8.22 (m, 2H), 7.66 -7.62 (d, J = 16.4 Hz, 1H), 7.61 - 7.59 
(d, J = 8.8 Hz, 1H), 7.45 - 7.44 (m, 3H), 7.35 - 7.32 (m, 3H), 6.72 
- 6.68 (d, J = 16.0 Hz, 1H), 6.47 - 6.44 (dd, J = 8.64 Hz, 2.0 Hz, 
1H), 6.37 - 6.37 (d, J = 1.6 Hz, 1H), 3.82 (s, 3H), 3.77 (s, 3H); 
13C NMR (100 MHz, CDCl3) δ 193.3, 163.7, 162.1, 160.1, 149.6, 

143.1, 142.4, 142.2, 133.1, 132.9, 130.5, 129.6, 129.1, 128.9, 125.7, 124.9, 123.9, 119.7, 
117.8, 116.1, 105.6, 98.3, 55.5, 55.5; IR (v, cm-1) 3211, 3175, 3001, 2943, 2879, 2841, 1651, 
1589, 1537, 1504, 1468, 1402, 1339, 1275, 1209, 1180, 1107, 1059, 1020, 966, 879, 827, 
759, 712, 586; UPLC - MS: m/e 457.33, C26H20N2O6 required Mol. Wt.: 456.45. 
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OCH3
C26H20N2O6

Mol. Wt.: 456.45

 
White solid, M.P-278 – 280 °C, 1H-NMR (400 MHz,CDCl3): δ 
12.68(s, 1H), 8.30 – 8.28 (d, J = 7.56Hz, 1H), 8.24 – 8.23 (d, J 
= 4.96 Hz, 1H), 7.55 – 7.53 (d, 8.8 Hz, 1H), 7.46 – 7.43 (m, 
3H), 7.32 – 7.30 (m, 3H), 6.91 – 6.88 (m, 2H), 6.76 – 6,74 (d, J 
= 8.47 Hz, 1H), 6.57 – 6.53 (d, J = 16.38 Hz, 1H), 5.99 (s, 2H); 
13CNMR (100 MHz, CDCl3), 192.3, 161.9, 150.5, 150.1, 148.5, 
146.2, 143.2, 142.1, 132.9, 132.7, 129.8, 129.0, 128.9, 128.4, 

126.0, 125.5, 124.9, 124.1, 119.6, 117.5, 108.7, 106.6, 101.8; IR (v, cm-1) 3163, 2932, 2783, 
2735, 1659, 1639, 1620, 1599, 1533, 1489, 1448, 1402, 1359, 1337, 1257, 1230, 1138, 1099, 
1065, 1038, 984, 929, 912, 833, 810, 764, 750, 702, UPLC - MS: m/e 441.20, C25H16N2O6 
required   Mol. Wt.: 440.40. 
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Mol. Wt.: 440.4

 



White solid, m.p 252 – 254 °C, 1H NMR (400 MHz, CDCl3) δ 
8.30 - 8.28 (d, J = 9.2 Hz, 1H), 8.25 - 8.25 (d, J = 2.0 Hz, 1H), 
7.59 - 7.58 (d, J = 8.8 Hz, 1H), 7.47 - 7.46 (m, 3H), 7.33 - 7.29 
(m, 3H), 7.02 - 7.00 (d, J = 8.0 Hz, 1H), 6.39 (s, 1H), 6.83 - 
6.81 (d, J = 8.4 Hz, 1H), 6.64 - 6.59 (d, J = 16.0 Hz, 1H), 3.89 
(s, 3H), 3.86 (s, 3H).; 13C NMR (100 MHz, CDCl3) δ 192.5, 
162.1, 152.0, 150.1, 149.3, 146.8, 143.2, 142.1, 132.9, 132.8, 

129.8, 129.0, 129.0, 126.9, 125.9, 124.9, 124.1, 123.6, 119.7, 117.7, 111.1, 109.9, 56.0, 55.9.; 
IR  (v,  cm-1)  3177, 3082, 2934,  2837, 1653, 1620, 1597, 1512, 1487, 1487, 1464, 1443, 
1334, 1265, 1238, 1139, 1063, 1022,  843, 766, 702.1, 561; UPLC - MS: m/e 457.30, 
C26H20N2O6 required   Mol. Wt.: 456.45. 
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C26H20N2O6
Mol. Wt.: 456.45

White solid, m.p 250 – 252 °C, 1H NMR (400 MHz, CDCl3) δ 
12.85 (s, 1H), 8.19 – 8.17 (m, 2H), 7.57 – 7.55 (d, J = 8.32 Hz, 
1H), 7.42 – 7.39 (m, 3H), 7.31 – 7.27 (m, 5H), 6.60 – 6.52 ( m, 
3H), 3.01 (s, 6H);13C NMR (100 MHz, CDCl3) δ 191.5, 151.3, 
146.9, 142.0, 141.1, 132.0, 129.6, 128.5, 127.9, 127.8, 124.6, 
122.8, 121.0, 120.6, 118.7, 116.8, 110.7, 39.1; IR (v, cm-1) 

3153, 2993, 2924, 2858, 2822, 1659, 1589, 1528, 1487, 1435, 1400, 1373, 1337, 1267, 1242, 
1169, 1061, 1029, 982, 945, 912, 831, 704, 559.; UPLC-MS: m/e 440.25 C26H21N3O4 
required Mol. Wt.: 439.46. 

H
N

O2N
O

O N
CH3

CH3

C26H21N3O4
Mol. Wt.: 439.46

 
White solid, m.p 214 – 216 °C, 1H NMR (400 MHz, CDCl3) δ 
12.91 (s, 1H), 12.91 (s, 1H), 7.48 - 7.46 (d, J = 7.2 Hz, 1H), 7.44 
- 7.38 (m, 3H), 7.36 - 7.33 (dd, J = 4.34, 2.80 Hz, 1H), 7.31 - 
7.30 (t, J = 1.6 Hz, 1H), 7.29 - 7.29 (d, J = 2.4 Hz, 1H), 7.06 - 
7.03 (dd, J = 8.33, 2.0 Hz, 1H), 7.02 - 7.01 (d, J = 2.0 Hz, 1H), 
6.98 - 6.98 (d, J = 1.6 Hz, 1H), 6.83 - 6.81 (d, J = 8.4 Hz, 1H), 

6.69 - 6.65 (d, J = 16.0 Hz, 1H), 3.89 (s, 3H), 3.86 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 
192.8, 161.7, 151.6, 149.1, 146.7, 146.5, 136.5, 132.7, 132.5, 132.3, 131.6, 131.4, 130.6, 
129.8, 128.6, 127.2, 127.0, 125.9, 124.7, 123.5. 120.0, 118.2, 110.9, 109.9, 55.9, 55.7; IR (v, 
cm-1)  3155, 3003, 2932, 2911, 2868, 2835, 1659, 1639, 1595, 1510, 1462, 1439, 1406, 1367, 
1342, 1267, 1244, 1161, 1139, 1074, 1024, 978, 951, 881, 827, 748, 714, 671, 636; UPLC – 
MS : m/e 480.28, C26H19Cl2NO4 required Mol.Wt.: 480.34. 

H
N

O

O O
O

Cl
Cl C26H19Cl2NO4

Mol. Wt.: 480.34

 
White solid, m.p 298 – 300 °C, 1H NMR (400 MHz, CDCl3) δ 
12.40 (s, 1H), 7.46 - 7.42 (d, J = 16.0 Hz,1H), 7.41 - 7.39 (m, 
3H), 7.36 - 7.30 (m, 5H), 7.01 - 7.00 (t, J = 1.2 Hz, 1H), 6.62 -
6.62 (d, J = 1.6 Hz, 1H), 6.59 - 6.56 (d, J = 16.0 Hz, 2H), 3.02 
(s, 6H); 13C NMR (100 MHz, CDCl3) 191.6, 160.7, 151.2, 
146.9, 145.0, 135.4, 131.7, 131.6, 130.5, 130.5, 129.7, 129.5, 
128.8, 127.5, 126.1, 125.0, 120.9, 119.2, 117.1, 110.6, 39.1; IR 

(v, cm-1) 3148, 3084, 3005, 2993, 2907, 2862, 2826, 1651, 1593, 1553, 1526, 1485, 1435, 
1406, 1366, 1341, 1263, 1240, 1132, 1186, 1171, 1072, 1053, 982, 945, 816, 750, 599, 555; 
UPLC – MS : m/e 463.27, C26H20Cl2N2O2 required   Mol. Wt.: 463.36. 

H
N

O

O

Cl
Cl

N

C26H20Cl2N2O2
Mol. Wt.: 463.36

 

 Light yellow solid, m.p 160 - 162 oC, 1H NMR (400 MHz, 
CDCl3) δ 8.08 - 8.05 (d, J = 9.2 Hz, 1H), 7.70 - 7.68 (d, J =  9.2 
Hz, 1H), 7.59 (s, 1H), 7.43 - 7.35 (m, 4H), 7.33 - 7.26 (m, 6H), 

N

Cl
O

C25H18ClNO
Mol. Wt.: 383.87



7.12 - 7.08 (d, J = 16.0 Hz, 1H), 6.61 - 6.57 (d, J = 16.4 Hz, 1H), 2.70 (s, 3H); 13C NMR (100 
MHz, CDCl3) δ 197.5, 155.6, 147.2, 146.4, 144.8, 134.8, 134.2, 133.6, 132.7, 131.3, 131.3, 
130.8, 130.2, 129.2, 129.2, 128.8, 128.6, 127.8, 126.4, 125.3, 24.2; IR (v, cm-1) 1641, 1599, 
1564, 1481, 1436, 1386, 1311, 1224, 1201, 1161, 1082, 1047, 972, 881, 831, 765, 711, 702, 
684, 663, 646.15, 588.; LC – MS : m/e 384.57, C25H18ClNO required   Mol. Wt.: 383.87 

 White solid, m.p 160 – 164 oC, 1H NMR (400 MHz, CDCl3) δ 
8.07 - 8.05 (d, J = 7.07 Hz, 1H), 7.69 - 7.67 (d, J = 7.84 Hz, 1H), 
7.57 (s, 1H), 7.40 – 7.38 (m, 3H), 7.29 - 7.27 (m, 4H), 7.06 - 7.02 
(d, J = 16.6 Hz, 1H), 6.85 – 6.83 (m, 2H), 6.51- 6.47 (d, J = 17.4 
Hz, 1H), 3.81 (s, 3H), 2.69 (s, 3H); 13C NMR (100MHz, CDCl3) δ 
197.3, 162.2, 155.6, 147.2, 146.2, 144.6, 134.7, 133.7, 132.5, 

131.1, 130.7, 130.4, 129.9, 128.9, 128.7, 126.7, 126.3, 125.6, 125.2, 114.6, 55.6, 24.1, GC – 
MS : m/e 415.2, C26H20ClNO2 required   Mol. Wt.: 413.9. 

N

Cl
O

OCH3C26H20ClNO2
Mol. Wt.: 413.9

 

Pale yellow solid, m.p 140 – 142 oC, 1H NMR (400 MHz, CDCl3) 
δ 8.08 - 8.06 (d, J = 8.4 Hz, 1H), 7.70 - 7.68 (d, J =  8.4 Hz, 1H), 
7.58 (s, 1H), 7.41 - 7.38 (m, 3H), 7.29 – 7.27 (m, 2H), 7.23 – 7.22 
(m, 2H) 7.15 – 7.13 (m, 2H), 7.08 – 7.04 (d, J = 15.73, 1H) 6.58 - 
6.54 (d, J = 15.84 Hz, 1H), 2.69 (s, 3H), 2.35 (s, 3H); 13C NMR 
(100 MHz, CDCl3) δ 197.5, 155.5, 147.4, 146.2, 144.7, 141.9, 

134.6, 133.5, 132.6, 131.3, 131.1, 130.6, 130.0, 129.8, 128.9, 128.7, 128.6, 126.8, 126.3, 
125.2, 24.1, 21.7; IR (v, cm-1) 2922, 2858, 2746, 2682, 1645, 1597, 1566, 1479, 1390, 1224, 
1182, 1159, 1078, 1047, 1029, 981, 702, 497; GC – MS : m/e 397.26, C26H20ClNO required   
Mol. Wt.: 397.9. 

N

Cl
O

C 26H20C lNO
M ol. W t.: 397.9

 

Light white solid, m.p 133 – 136 oC, 1H NMR (400 MHz, CDCl3) 
δ 8.08 - 8.06 (d, J = 8.4 Hz, 1H), 7.71 - 7.69 (d, J = 8.8 Hz, 1H), 
7.61 (s, 1H), 7.43 – 7.40 (m, 3H), 7.32 – 7.29 (m, 5H), 7.25 – 
7.24 (d, J = 5.42 Hz, 1H), 7.08 - 7.04 (d, J = 16.4 Hz, 1H), 6.57 - 
6.53 (d, J = 16.0 Hz, 1H), 2.71 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 197.0, 155.4, 146.3, 145.2, 144.7, 137.2, 134.6, 133.3, 132.7, 132.5, 131.2, 130.7, 
130.0, 129.6, 129.4, 129.1, 128.8, 127.9, 126.2, 125.2, 24.1; IR (v, cm-1) 3016, 2970, 2924, 
1651, 1625, 1608, 1579, 1564, 1481, 1440, 1404, 1220, 1161, 1078, 983, 829, 704; LC – MS 
: m/e 418.57, C25H17Cl2NO required   Mol. Wt.: 418.31.; 

N

Cl
O

ClC25H17Cl2NO
Mol. Wt.: 418.31

Light yellow solid, m.p 156 – 157 oC, 1H NMR (400 MHz, 
CDCl3) δ 8.09 - 8.07 (d, J = 8.4 Hz, 1H), 7.99 - 7.95 (d, J = 16.0 
Hz, 1H), 7.88 - 7.84 (m, 2H), 7.78 – 7.76 (d, J = 6.67 Hz, 1H), 
7.72 - 7.70 (d, J = 7.6 Hz, 1H), 7.63 (s, 1H), 7.49 - 7.36 (m, 9H), 
6.69 - 6.65 (d, J = 16.0 Hz, 1H), 2.76 (s, 3H); 13C NMR (100 
MHz, CDCl3) δ 197.0, 155.4, 146.2, 144.6, 143.4, 134.6, 133.6, 

132.5, 131.3, 131.1, 130.6, 130.2, 130.1 129.0, 128.9, 128.7, 127.1, 126.4, 126.1, 125.5, 
125.4, 125.1, 122.9, 24.1; IR (v, cm-1) 2854, 1649, 1629, 1479, 1402, 1261, 1219, 1122, 

N

Cl
O

C29H20ClNO
Mol. Wt.: 433.93



1076, 975, 945, 837, 804, 775, 700, 594; LC – MS : m/e 433.2, C25H17Cl2NO required   Mol. 
Wt.: 433.93.; 

 
 

Light Brown solid, m.p 158 – 160 oC,1H NMR (400 MHz, CDCl3) 
δ 8.07 - 8.05 (d, J = 8.95 Hz, 1H), 7.70 - 7.67 (dd, J = 9.01, 2.29 
Hz, 1H), 7.58-7.57 (d, J = 2.17 Hz, 1H), 7.55-7.53 (t, J = 3.5 Hz, 
1H), 7.43-7.39 (m, 3H), 7.30 - 7.28 (dd,  J =  7.72, 2.16 Hz, 2H), 
7.24-7.20 (d, J = 15.88 Hz, 1H), 7.14-7.13 (d, J = 3.56 Hz, 1H), 

7.03-7.01 (dd, J = 4.93, 3.8 Hz, 1H), 6.41-6.37 (d, J = 15.84 Hz, 1H), 2.70 (s, 3H); 13C NMR 
(100MHz, CDCl3) δ 195.4, 154.3, 145.1, 143.6, 138.2, 137.8, 133.4, 132.3, 131.4, 131.1, 
129.9, 129.5, 128.9, 128.8, 127.9, 127.6, 127.4, 125.3, 125.1. 124.0, 22.9. GC – MS : m/e 
390.4, C23H16ClNOS required   Mol. Wt.: 389.9 

N

C l
O

S

C 23H 16C lN O S
M ol. W t.: 389 .9

 

1H NMR (400 MHz, CDCl3) δ 8.06 - 8.04 (d, J = 8.84 Hz, 1H), 
7.69 - 7.67 (d, J = 8.84 Hz, 1H), 7.57 (s, 1H), 7.47 – 7.42 (m, 4H), 
7.30-7.28 (m, 2H), 6.88 - 6.84 (d, J = 16.08 Hz, 1H), 6.56-6.55 (d, J 
= 3.13 Hz, 1H), 6.50 – 6.45 (d, J = 16.72 Hz, 1H), 6.45 – 6.44 (d, J 
= 3.85 Hz, 1H), 2.69 ( s, 3H); 13C NMR (100MHz, CDCl3) δ 196.6, 
.4, 133.4, 132.4, 131.0, 130.4, 129.9, 128.9, 128.6, 125.1, 124.9, 

116.9, 112.8, 23.8 .; IR (v, cm
155.3, 150.4, 145.7, 134

 White solid, m.p 223 – 225 oC, 1H NMR (400 MHz, CDCl3) δ 8.06 

131.4, 130.9, 130.8, 130.

Yellow solid, Yield, m.p 166 – 169 C, 1H NMR (400 MHz, CDCl3) 

(

444.48, C27H22ClNO3 required   Mol. Wt.: 443.92. 

-1) 3028, 2920, 2850, 1666, 1643, 1624, 1595, 1546, 1479, 
1444, 1390, 1340, 1311, 1280, 1263, 1222, 1192, 1155, 1124, 1080, 1045, 1008, 970, 883, 
833, 761, 750; UPLC – MS : m/e 374.54, C23H16ClNO2 required   Mol. Wt.: 373.83 

N

Cl
O

O

C23H16ClNO2
Mol. Wt.: 373.83

– 8.04 (d, J = 8.58 Hz, 1H) 8.01 - 7.99 (d, J = 7.05 Hz, 1H), 7.69 - 
7.67 (d, J = 9.2 Hz, 1H), 7.58 – 7.52 (m, 4H), 7.45 – 7.42 (m, 3H), 
7.34 – 7.29 (m, 3H), 2.72 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 
197.3, 155.2, 146.4, 145.0, 142.4, 134.5, 133.8, 132.7, 132.7, 132.3, 
6, 130.4, 129.3, 129.1, 128.8, 126.1, 125.2, 24.1; IR (v, cm-1) 1624, 

1564, 1479, 1382, 1222, 1201, 1161, 1082, 1045, 972, 831, 765, 711, 702, 588, 484; LC – 
MS : m/e 429.61, C25H17ClN2O3 required   Mol. Wt.: 428.87 

o

N

Cl
O NO2

C25H17ClN2O3
Mol. Wt.: 428.87

N

Cl
O

OCH3

OCH3
C27H22ClNO3

Mol. Wt.: 443.92

δ 8.07 - 8.05 (d, J = 8.92 Hz, 1H), 7.70 - 7.67 (dd, J = 8.96, 2.16 Hz, 
1H), 7.58 - 7.57 (d, J = 2.04 Hz, 1H), 7.46 - 7.42 (d, J = 16.44 Hz, 
1H), 7.41 - 7.39 (m, 3H), 7.30 - 7.29 (m, 2H), 6.92 - 6.89 (dd, J = 
9.01, 2.92 Hz, 1H), 6.82 - 6.77 (m, 2H), 6.65 - 6.61 (d, J = 16.4 Hz, 
s, 3H), 2.70 (s, 3H); 1H), 3.74 (s, 3H) 3.73 13C NMR (100 MHz, CDCl3) δ 197.7, 155.5, 

153.4, 152.9, 146.1, 144.6, 142.5, 134.6, 133.6, 132.3, 130.9,130.6, 130.1, 128.8, 128.5, 
128.2, 126.3, 125.2, 123.4, 118.3, 112.8, 112.4, 55.9, 55.8, 24.01; IR (v, cm-1) 3441, 3003, 
2939, 2833, 1643, 1612, 1571, 1492, 1479, 1462, 1444, 1425.40, 1390, 1309, 1288, 1276, 
1240, 1222, 1205, 1186, 1163, 1124, 1080, 1047, 1024, 975, 837, 804; LC – MS : m/e 



 Light yellow solid, m.p 175 – 177 oC, 1H NMR (400 MHz, CDCl3) 
δ 8.07 - 8.04 (d, J = 8.8 Hz, 1H), 7.68 - 7.65 (dd, J = 8.93, 2.36 Hz, 

6
6H), 2.70 (s, 3H); 13C N
139 3, 129.4, 128.2, 12

z, 1H), 

.
106.5, 101.7, 23.9; IR (v, c

, J = 8.99, 2.16 Hz, 

133.2, 132.76, 132.3, 13
124.8, 23.9; LC – MS : m

J = 8.95, 2.32 

9
452,19, C26H18ClNO3 requ

z, 1H), 7.70 - 7.67 (dd, J = 8.99, 2.24 Hz, 
J

C

1H), 7.56 – 7.55 (d, J = 2.25 Hz, 1H), 7.40 – 7.37 (m, 3H), 7.30 - 
7.29 (d, J = 2.8 Hz, 1H), 7.28 - 7.27 (d, J = 2.0 Hz, 1H), 7.25 – 7.24 
(d, J = 2.18 Hz, 1H), 7.23  – 7.22 (d, J = 2.18 Hz, 1H), 7.02 - 6.98 
1 - 6.58 (d, J = 8.8 Hz, 2H), 6.47 - 6.43 (d, J = 16.0 Hz, 1H), 3.01 (s, 
MR (100 MHz, CDCl3) δ 191.8, 150.2, 146.7, 144.0, 142.0, 140.9, 

. 7.2, 125.7, 125.3, 124.6, 123.3, 121.6, 120.5, 119.9, 118.2, 105.8 
104.5, 50.7, 18.7;  LC – MS : m/e 427.36, C27H23ClN2O required   Mol. Wt.: 426.94. 

Light yellow solid, m.p 159 – 160 

N

Cl
O

(d, J = 16.0 Hz, 1H), 6.

NC27H23ClN2O
Mol. Wt.: 426.94

N

Cl

oC, 1H NMR (400 MHz, CDCl3) 
δ 8.06 - 8.04 (d, J = 9.01 Hz, 1H), 7.69 - 7.66 (d, J = 9.09 H

O

O

O

C26H18ClNO3
Mol. Wt.: 427.88

7.57 (s, 1H), 7.41 - 7.40 (m, 3H), 7.29 - 7.27 (m, 2H), 7.02 – 6.98 
(d, J = 16.16 Hz, 1H), 6.82 – 6.74 (m, 3H), 6.44 – 6.40 (d, J = 
16.13 Hz, 1H),5.99 (s, 2H), 2.69 (s, 3H); 13C NMR (100 MHz, 
CDCl3) δ 196.9, 155.4, 150.4, 148.5, 146.8, 146.1, 144.5, 134.6, 
6, 129.9, 128.9, 128.6, 128.4, 126.2, 125.8, 125.4, 125.1, 108.6, 
m

133.5, 132.4, 130.9, 130
-1) 2964, 2920, 2854, 2791, 2700, 1643, 1620, 1598, 1566, 1500, 

1489, 1448, 1390, 1261, 1215, 1107, 1080, 1035, 829, 800, 704, 609.51, 563.21, 534.2; LC – 
MS : m/e 428.42, C26H18ClNO3 required   Mol. Wt.: 427.88 

Pale yellow solid, m.p 172 – 174 oC, 1H NMR (400 MHz, CDCl3) δ 
8.09 - 8.06 (d, J = 9.01 Hz , 1H), 7.71 - 7.68 (dd

N

Cl
Cl O

C25H17Cl2NO
Mol. Wt.: 418.31

N

Cl

1H), 7.44 - 7.40 (m, 2H), 7.38 – 7.36 (m, 4H), 7.35 - 7.34 (d, J = 3.6 
Hz, 2H), 7.32 - 7.31 (m, 2H), 7.24 – 7.2 3 (d, J = 2.59 Hz, 1H), 6.70 
- 6.66 (d, J = 16.32 Hz, 1H), 2.71 (s, 3H); 13C NMR (100MHz, 
CDCl3) δ 196.8, 155.5, 147.6, 145.8, 141.8, 133.9, 133.8, 133.3, 
1.2, 131.1, 130.7, 130.6, 129.8, 129.0, 128.6, 127.2, 127.0, 125.5, 
/e 418.07, C25H17Cl2NO required   Mol. Wt.: 418.31. 

pale yellow solid, m.p 145 – 147 oC, 1H NMR (400 MHz, CDCl3) 
δ 8.08 - 8.06 (d, J = 8.96 Hz, 1H), 7.71 - 7.68 (dd, Cl O
Hz, 1H), 7.43 - 7.41 (dd, J = 5.4, 2.3 Hz, 1H), 7.39 - 7.34 (m, 2H), 
7.32 - 7.31 (m, 5H), 7.24 - 7.20 (m, 2H), 6.64 - 6.60 (d, J = 16.28 
Hz, 1H), 2.70 (s, 3H); 13C NMR (100MHz, CDCl3) δ 196.7, 155.6, 
145.9, 142.0, 137.3, 133.8, 133.4, 133.3, 132.9, 132.5, 132.4, 
, 129.9, 129.5, 127.5, 127.4, 125.6, 124.9, 24.0; LC – MS : m/e 
ired   Mol. Wt.: 452.76. 

Off White solid, m.p 146 -148 

131.4, 130.9, 130.9, 129.

ClC25H16Cl3NO
Mol. Wt.: 452.76

N

C l

oC, 1H NMR (400 MHz, CDCl3) δ 
8.08 - 8.06 (d, J = 8.96 HC l O

S

C 2 3H 15C l2N O S
M o l. W t.: 4 2 4 .3 4

1H), 7.46 – 7.34 (m, 5H), 7.32 - 7.31 (d,  = 2.19 Hz,  1H), 7.25 - 
7.23 (dd, J = 6.94, 2.15 Hz, 2H), 7.18 – 7.17 (d, J = 3.42 Hz, 1H), 
7.04 – 7.02 (dd, J = 4.83, 3.90 Hz, 2H), 6.49 - 6.45 (d, J = 15.99 
 NMR (100 MHz, CDCl3) δ 196.0, 155.6, 145.8, 141.9, 139.7, Hz, 1H), 2.71 (s, 3H); 13



139.2, 133.7, 133.3, 133.2, 132.7, 132.6, 132.2, 131.2, 130.7, 130.6, 130.3, 129.9, 128.5, 
127.2, 125.8, 125.5, 124.8, 23.9; LC – MS : m/e 424.34, C26H20Cl2N2O2 required   Mol. Wt.: 
424.34. 

Off White solid, m.p oC, 1H NMR (400 MHz, CDCl ) δ 8.07 - 
8.05 (d, J = 8.96 Hz, 1H), 7.70 - 7.67 (dd, 

3

J = 8.99, 2.24 Hz, 1H), 

0
134.6, 133.5, 132.4, 130.9

3

J = 

 
196.7, 155.3, 149.8, 148.1

3

J = 8.56 

14
132.6, 131.3, 130.9, 130

.
129.3, 128.0, 127.7, 126.6

7.58 – 7.57 (d, J = 2.21 Hz, 1H), 7.42 - 7.40 (m, 2H), 7.29 - 7.27 
(m, 2H), 7.02 - 6.98 (d, J = 16.12 Hz, 1H),  6.82 - 6.80 (m, 2H), 
6.76 - 6.74 (d, J = 7.92 Hz, 1H), 6.44 - 6.40 (d, J = 16.12 Hz, 1H), 
0 MHz, CDCl3) δ 197.0, 155.4, 150.4, 148.5, 146.8, 146.1, 144.5, 
, 130.6, 129.9, 128.9, 128.6, 128.4, 125.7, 125.4, 125.1, 108.6, 

106.5, 101.7, 23.9; LC – MS : m/e 408.22, C23H15Cl2NO2 required   Mol. Wt.: 408.28. 

light yellow solid, m.p 203 – 205 

2.69 (s, 3H); 13C NMR (1

oC, 1H NMR (400 MHz, CDCl ) 
δ 8.11 (s, 1H), 8.09 – 8.07 (d, J = 8.95 Hz, 1H), 7.99 - 7.97 (d, 
8.45 Hz, 1H), 7.80 - 7.79 (d, J = 4.91 Hz, 1H), 7.77 – 7.75 (dd, J = 
8.38, 1.31 Hz, 1H), 7.71 – 7.70 (dd, J = 8.98, 2.36 Hz, 1H), 7.64 – 
7.63 ( d, J = 2.25 Hz, 1H), 7.61 – 7.59 (dd, J = 7.95, 0.9 Hz, 1H), 
7.57 – 7.53 (d, J = 16.09 Hz, 1H), 7.48 – 7.41 ( m, 3H), 7.39 – 
(d, J = 16.2 Hz, 1H), 2.74 (s, 3H); 7.37 (m, 2H), 6.67 – 6.63 13C NMR (100MHz, CDCl3) δ 
, 146.3, 144.9, 140.9, 136.4, 134.5, 132.7, 132.7, 132.0, 131.3, 

131.1, 130.7, 130.3, 129.1, 128.5, 128.1, 127.87, 126.9, 126.8, 125.9, 125.1, 24.1.; IR (v, cm-

1) 3057,  2962,  2916,  2906,  2848,  2250, 1961, 1649, 1612, 1579, 1566, 1479, 1402, 1392, 
1379, 1261, 1217, 1095, 1022, 975, 866, 800, 765, 705; LC – MS : m/e 469.25, 
C28H18Cl2N2O required   Mol. Wt.: 469.36. 

yellow solid, m.p 194 – 196 oC, 1H NMR (400 MHz, CDCl ) δ 8.09 
- 8.07 (d, J = 8.96 Hz, 1H), 8.02 (s, 1H), 7.87 - 7.84 (d, 
Hz, 1H), 7.72 - 7.69 (dd, J = 8.98, 2.61 Hz, 1H), 7.63 -7.62 (d, J = 
1.8 Hz, 1H), 7.59 - 7.57 (d, J = 8.84 Hz, 1H), 7.56 – 7.52 (m, 2H), 
7.47 - 7.41 (m, 3H), 7.38 - 7.36 (d, J = 6.64 Hz, 2H), 6.65 - 6.61 (d, 
J = 16.2 Hz, 1H), 2.74 (s, 3H), 2.53 (s, 3H); 13C NMR (100MHz, 
8.9, 146.7, 146.3, 144.8, 141.2, 138.0, 135.7, 134.5, 134.3, 132.8, 

.7, 130.3, 129.9, 129.1, 128.7, 128.1, 126.9, 126.8, 125.9, 125.1, 
24.1, 21.6; LC – MS : m/e 483.30, C29H20Cl2N2O required   Mol. Wt.: 483.39. 

yellow solid, m.p 182 - 183 

CDCl3) δ 196.8, 155.3, 

N

C l
C l O

O

C 23H 15C l2N O 2
M o l. W t.: 4 08 .28

N N

Cl
O

Cl
C28H18Cl2N2O

Mol. Wt.: 469.36

N N

Cl
O

Cl
C29H20Cl2N2O

Mol. Wt.: 483.39

N N

Cl
O

Cl
C29H20Cl2N2O

Mol. Wt.: 483.39

oC, 1H NMR (400 MHz, CDCl3) δ 8.02 
- 8.00 (m, 2H), 7.65 - 7.62 (dd, J = 9.0, 2.08 Hz, 1H), 7.56 - 7.53 
(m, 2H), 7.52 - 7.46 (m, 2H), 7.38 - 7.34 (m, 3H), 7.33 - 7.30 (m, 
2H), 7.19 (s, 1H), 6.59 - 6.55 (d, J = 16.24 Hz, 1H), 2.67 (s, 3H), 
2.65 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 195.8, 154.3, 147.7, 
3, 135.8, 135.6, 133.4, 131.7, 131.6, 131.0, 130.2, 129.9, 129.6, 
, 125.8, 125.5, 124.9, 124.9, 124.1, 23.0, 16.6; IR (v, cm

146.3, 145.3, 143.8, 140
-1) 1676, 

1641, 1629, 1600, 1579, 1477, 1440, 1392, 1382, 1365, 1344, 1309, 1155, 1120, 1083, 1029, 
1004, 972, 833, 769, 705; LC – MS : m/e 483.37, C29H20Cl2N2O required   Mol. Wt.: 483.39. 



light yellow solid, m.p 172 – 175 oC, 1H NMR (400 MHz, CDCl3) 
δ 8.09 - 8.07 (d, J = 8.96 Hz, 1H), 7.99 (s, 1H), 7.72 - 7.69 (dd, J 
= 8.96, 2.12 Hz, 1H), 7.63 - 7.62 (d,  = 1.8 Hz, 1H), 7.56 - 7.52 

,
135.3, 134.9, 133.5, 133.4
125.3 24.9, 124.1, 123.7,

.07 (m, 2H), 

4
131.3, 130.8, 130.7, 130.3
125.1, 124.9, 124.3, 24.1; L

);
141.6, 138.5, 134.6, 133.4
128.6, 126.2, 125.1, 124.9

, 1H), 8.19 (s, 1H), 7.82 – 7.78(d, J = 16.01 Hz, 1H), 
7.54 – 7.36 (m, 10H), 6.82 – 6.78 (d, J = 15.90 Hz, 1H), 2.65 (s, 

J
(d, J = 16.2 Hz, 1H), 7.46 - 7.40 (m, 4H), 7.37 - 7.36 (m, 3H), 
6.65 - 6.61 (d, J = 16.2 Hz, 1H), 2.74 (s, 3H), 2.68 (s, 3H), 2.47 (s, 
 CDCl3) δ 195.9, 154.3, 146.8, 145.3, 144.9, 143.8, 140.6, 136.6, 
, 131.8, 131.6, 130.2, 129.6, 129.2, 128.9, 127.9, 127.7, 125.9, 

, 1  23.0, 20.5, 16.5; IR (v, cm

N N

Cl
O

3H); 13C NMR (100MHz

-1) 1649, 1635, 1629, 1610, 1583, 1564, 
1479, 1400, 1371, 1219, 1080, 975, 943, 879, 813, 759, 713, 696, 597, 557, 534. 

light yellow solid, Yield, m.p 235 - 237 oC, 1H NMR (400 MHz, 
CDCl3) δ 9.12 - 9.10 (t, J = 5.08, 3.6 Hz, 1H), 8.10 - 8

Cl
C30H22Cl2N2O

Mol. Wt.: 497.41

N N
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7.88 - 7.86 (d, J = 4.92 Hz, 1H), 7.82 - 7.80 (d, J = 8.84 Hz, 1H), 
7.72 - 7.71 (m, 3H), 7.64 - 7.58 (m, 3H), 7.48 - 7.38 (m, 5H), 6.70 
- 6.66 (d, J = 16.24 Hz, 1H), 2.75 (s, 3H); 13C NMR (100 MHz, 
9.2, 147.2, 146.3, 144.9, 141.2, 135.7, 134.5, 134.3, 132.8, 132.6, 
, 130.0, 129.6, 129.1, 129.1, 128.7, 127.9, 127.7, 126.9, 125.9, 
C – MS : m/e 519.37, C32H20Cl2N2O required   Mol. Wt.: 519.42. 

yellow solid, m.p 165 – 166 

CDCl3) δ 196.8, 155.3, 1

Cl
C32H20Cl2N2O

Mol. Wt.: 519.42

N N
H

Cl

oC, 1H NMR (400 MHz, CDCl3) δ 
12.03  (s, 1H), 8.09 - 8.07 (d, J = 8.96 Hz, 1H), 7.83 (s, 1H), 7.72 O

O
C28H19ClN2O2

Mol. Wt.: 450.92

- 7.69 (dd, J = 8.97, 2.16 Hz, 1H), 7.61 - 7.60 (d, J = 2.04 Hz, 
1H), 7.54 - 7.52 (d, J = 7.96 Hz, 2H), 7.49 - 7.48 (d, J = 7.32 Hz, 
1H), 7.39 – 7.34 (m, 5H), 7.28 – 7.25 (m, 2H), 7.09 - 7.07 (d, J = 
 6.76 Hz, 1H), 2.73 (s, 3H 13C NMR (100MHz, CDCl3) δ 197.9, 162.1, 155.4, 146.2, 144.7, 
, 132.4, 131.0, 130.6, 130.3, 130.1, 129.9, 129.3, 128.9, 128.9, 
, 123.3, 119.5, 115.6, 24.1; IR (v, cm-1) 2997, 2960, 2922, 2850, 

1737, 1701, 1676, 1575, 1556, 1467, 1438, 1390, 1377, 1354, 1201, 1166, 1080, 1028, 960, 
837, 765, 734, 711, 636, 621; LC – MS : m/e 451.19, C29H20Cl2N2O required   Mol. Wt.: 
450.92. 

yellow solid, m.p 165 – 166 oC, 1H NMR (400 MHz, CDCl3) δ 
12.76  (s
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ClO
CH3
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Mol. Wt.: 499.39 3H), 2.49 (s, 3H).; 
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Chemical Formula: C25H18ClNO
Molecular Weight: 383.87
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Molecular Weight: 397.90
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Chemical Formula: C25H17Cl2NO
Molecular Weight: 418.31
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Chemical Formula: C25H17Cl2NO
Molecular Weight: 418.31
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Molecular Weight: 433.93
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Chemical Formula: C23H16ClNO2
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Chemical Formula: C23H16ClNO2
Molecular Weight: 373.83
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Chemical Formula: C25H17ClN2O3
Molecular Weight: 428.87
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Chemical Formula: C27H22ClNO3
Molecular Weight: 443.92
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Chemical Formula: C27H22ClNO3
Molecular Weight: 443.92
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Chemical Formula: C26H18ClNO3
Molecular Weight: 427.88
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Chemical Formula: C26H18ClNO3
Molecular Weight: 427.88
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Chemical Formula: C25H17Cl2NO
Molecular Weight: 418.31
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Chemical Formula: C25H16Cl3NO

Molecular Weight: 452.76
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Chemical Formula: C23H15Cl2NOS
Molecular Weight: 424.34
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Chemical Formula: C23H15Cl2NO2
Molecular Weight: 408.28
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Molecular Weight: 469.36
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Molecular Weight: 469.36
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Chemical Formula: C28H18Cl2N2O

Molecular Weight: 469.36
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Molecular Weight: 483.39
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Molecular Weight: 483.39
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Chemical Formula: C29H20Cl2N2O
Molecular Weight: 483.39
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Chemical Formula: C30H22Cl2N2O
Molecular Weight: 497.41
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Chemical Formula: C32H20Cl2N2O
Molecular Weight: 519.42
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Chemical Formula: C28H19ClN2O2
Molecular Weight: 450.92
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Chemical Formula: C28H19ClN2O2
Molecular Weight: 450.92
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Molecular Weight: 478.97
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