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(3a): White Solid, mp: 183–185 C, FT-IR (KBr, cm-1): 3448, 2926, 2854, 
1678, 1666, 1629, 1595, 1450, 1402, 1290, 1222, 1082, 777, 748, 690. 1H 
NMR (CDCl3, 400 MHz):  δ = 3.64-3.53 (m, 4H), 4.58-4.52 (qt, 1H), 7.39-
7.38 (d, J = 5.81 Hz, 4H), 7.50-7.46 (t, J = 7.44 Hz,  3H), 7.64-7.60 (t, J = 
7.1 Hz, 1H), 7.72-7.68 (t, J = 6.53 Hz, 1H), 7.90 – 7.89 (d, J = 5.89 Hz, 5H), 
8.09 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 33.94, 42.55, 125.27, 126.85, 
127.32, 128.15, 128.70, 130.11, 133.35, 134.62, 136.35, 136.65, 137.29, 

145.72,149.70, 198.04. LCMS [M+1]: 414.0, HRMS [EI+] calcd for C26H20ClNO2 m/z 
413.1183 [M+], found 413.1180 [M+]. 

(3b): White solid, mp: 214–216 C, FT-IR (KBr, cm-1): 3057, 2922, 1683, 
1587, 1487, 1400, 1338, 1282, 1211, 1091, 991, 873, 812, 783, 758, 597. 1H 
NMR (CDCl3, 400 MHz): δ = 3.68-3.53 (m, 4H), 4.61-4.55 (qt, 1H), 7.44-
7.42 (d, J = 8.4 Hz, 4H), 7.55-7.52 (t, J = 7.2 Hz, 1H), 7.71-7.67  (t, J = 7.2 
Hz, 1H), 7.79-7.77 (d, J = 8.0 Hz, 1H), 7.92-7.90 (d, J = 8.4 Hz,4H),  7.99-
7.97 ( d, J = 8.8 Hz, 1H), 8.15 (s, 1H).13C NMR (CDCl3, 100Hz):  δ = 
34.07, 42.48, 124.50, 124.56, 127.27, 127.74, 128.15, 128.70, 130.30, 

133.36, 133.64, 135.42, 136.66, 144.92, 149.56, 198.07. LCMS [M+1]: 482.0, HRMS [EI+] 

calcd for C26H18Cl3NO2 m/z 481.0403 [M+], found 481.0358 [M+]. 

 (3c): White solid, mp: 144–146 C, FT-IR (KBr, cm-1): 3007, 2920, 2839, 
1666, 1600, 1487, 1357, 1261, 1026, 983, 831, 752, 698, 594,547. 1H NMR 
( CDCl3, 400 MHz):  δ = 3.64-3.50  (m, 4H), 3.85 (s, 6H), 4.62-4.55 (qt, 
1H), 6.92-6.90 (d, J = 8.73 Hz, 4H), 7.52-7.49 (t, J = 7.76 Hz, 1H), 7.68-
7.64 (t, J = 7.76 Hz, 1H), 7.77-7.75 (d, J = 8.0 Hz, 1H), 7.97-7.95 (d, J = 
8.73 Hz, 5H), 8.16 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 29.72, 42.29, 
55.51, 113.83, 127.03, 127.30, 127.40, 128.12, 129.74, 130.03, 130.48, 
135.24, 137.04, 146.39, 150.86, 163.68, 196.57. LCMS [M+1]: 474.2, 

HRMS [EI+] calcd for C28H24ClNO4 m/z 473.1394 [M+], found 473.1387 [M+].                                                                                                                                                                                                      

(3d): White solid, mp: 318–320 C, FT-IR (KBr, cm-1): 3064, 2916, 2895, 
1683, 1597, 1409, 1336, 1234, 1211, 1060, 1033, 993, 848, 758, 624, 607, 
569. 1H NMR (CDCl3, 400 MHz): δ = 3.69-3.54 (m, 4H), 4.62-4.56 (qt, 
1H), 7.14-7.10 (t, J = 8.87 Hz, 4H), 7.54-7.51 (t, J = 7.50 Hz, 1H), 7.70-
7.66 (t, J = 6.82 Hz, 1H), 7.78-7.76 (d, J = 8.18 Hz, 1H),  8.02-7.96  (m, 
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5H),  8.16   (s, 1H).13C NMR (CDCl3, 100 MHz):  δ = 33.99, 42.39, 115.97, 127.23, 127.36, 
128.17, 130.26, 130.78, 130.87, 132.98, 133.00, 134.70, 146.47, 150.60, 164.66, 196.37.  
LCMS [M+1]: 450.2. HRMS [EI+] calcd for C26H18ClF2NO2 m/z 449.0994 [M+], found 
449.0987 [M+].

(3e):  White solid, mp: 200-202 C, FT-IR (KBr, cm-1): 3446, 2922, 
2850, 1681, 1620, 1583, 1489, 1384, 1282, 1209, 1139, 1070, 981, 868, 
758, 731, 581.1H NMR (CDCl3, 400 MHz): δ = 3.67-3.53 (m, 4H), 4.61-
4.54 (qt, 1H), 7.60-7.58 (d, J = 8.89 Hz, 5H), 7.71-7.67 (t, J = 8.0 Hz, 3H), 
7.84-7.82 (d, J = 8.0 Hz, 4H), 8.14 (s, 1H).13C NMR (CDCl3, 100 MHz): δ 
= 29.74, 42.37, 127.26, 127.35, 128.20, 128.73, 129.65, 130.21, 130.30, 
131.78, 132.07, 132.14, 134.55, 135.24, 140.02, 196.93. LCMS [M+1]:   
571.8, HRMS [EI+] calcd for C26H18Br2ClNO2 m/z 568.9393 [M+], found 

568.9387 [M+].

  (3f): White solid, mp: 146-148 C, FT-IR (KBr, cm-1): 3448, 2926, 2854, 
1680, 1678, 1668, 1666, 1579, 1450, 1402, 1292, 1222, 1082, 1033, 979, 
767, 731, 690. 1H NMR (CDCl3, 400 MHz): δ = 2.73 (s, 3H), 3.70-3.58 
(m, 4H), 4.65-4.58 (qt, 1H), 7.60-7.39 (m, 9H), 7.98-7.96 (d, J = 8.0 Hz, 
4H), 8.11 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 17.76, 29.72, 42.55, 
125.27, 126.85, 127.32, 128.15, 128.70, 130.11, 133.35, 134.62, 136.35, 
136.65, 137.29, 145.72, 149.70, 198.03. LCMS [M+1]:  428.4 

(3g): White solid, mp: 158-160 C, FT-IR (KBr, cm-1): 3441, 2978, 2922, 
2856, 1741, 1683, 1625, 1597, 1490, 1448, 1340, 1282, 1232, 1211, 1058, 
1033, 991, 750, 684, 563. 1H NMR (CDCl3, 400 MHz): δ =  2.16 (s, 3H), 
3.70-3.58 (m, 4H), 4.64-4.56 (qt, 1H), 7.35-7.33 (d, J = 8.0 Hz, 1H), 7.47-
7.43 (t, J = 6.72 Hz, 4H), 7.57-7.54 (t, J = 6.72 Hz, 2H), 7.66-7.64 (d, J = 
7.72 Hz, 1H),  7.74 (s, 1H),  7.98-7.96 (d, J = 6.57 Hz, 4H), 8.10 (s, 
1H).13C NMR (CDCl3, 100 MHz): δ = 29.72, 33.94, 42.55, 125.27, 126.85, 
127.32, 128.15, 128.70, 130.11, 133.35, 134.62, 136.35, 136.65, 137.29, 

145.72, 149.70, 198.04. LCMS [M+1]:  428.2

(3h): Yellow solid, mp: 152-154 C, FT-IR (KBr, cm-1): 3043, 2922, 
2893, 2854, 1681, 1587, 1400, 1338, 1276, 1209, 1138, 1093, 1033, 929, 
813, 619, 530. 1H NMR (CDCl3, 400 MHz): δ =  2.59 (s, 3H),  3.66 (m, 
4H),  4.58-4.53 (qt, 1H), 7.37-7.35 (d, J = 8.4 Hz, 1H),  7.43-7.41 (d, J = 
8.4 Hz, 4H),  7.67-7.65 (d,  J = 8.4 Hz, 1H),  7.74 (s, 1H),  7.92-7.90 (d, J 
= 8.4 Hz, 4H), 8.09 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 26.57, 
33.95, 42.43, 126.21, 127.25, 127.81, 129.04, 129.55, 132.54, 134.38, 
134.88, 136.54, 137.28, 139.92, 145.08, 149.58, 196.78. MS: 495.0. 
LCMS [M+1]:  496.0

(3i): Yellow solid, mp: 150-152 C, FT-IR (KBr, cm-1): 3057, 2916, 
2837, 1678, 1600, 1419, 1259, 1168, 1028, 987, 825, 617, 585. 1H NMR 
(CDCl3, 400 MHz): δ = 2.51 (s, 3H), 3.62-3.48 (m, 4H), 3.84 (s, 6H), 
4.60-4.53 (qt, 1H), 6.91-6.89 (d,  J = 8.87 Hz, 4H), 7.34-7.32 (d, J = 8.18 
Hz, 1H), 7.65-7.62 (d, J = 8.18 Hz, 1H), 7.73 (s, 1H), 7.97-7.94 (d, J = 
8.18 Hz, 4H),  8.10 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 21.90, 
34.30, 42.35, 55.49, 113.81, 125.36, 127.01, 127.10, 129.27, 129.77, 
130.47, 134.16, 136.75, 140.52,  146.66, 150.74, 163.65, 196.66. LCMS 
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[M+1]: 488.2, HRMS [EI+] calcd for C29H26ClNO4 m/z 487.155 [M+], found 487.1540 [M+]. 

 (3j): White solid, mp: 158-160 C, FT-IR (KBr, cm-1): 3441, 3057, 2922, 
2856, 1683, 1672, 1587, 1568, 1487, 1402, 1338, 1282, 1220, 1091, 
1060, 985, 821, 756, 690, 580. 1H NMR (CDCl3, 400 MHz): δ = 2.49 (s, 
3H), 3.70-3.57 (m, 4H), 4.63-4.56 (qt, 1H), 7.46-7.43 (t, J = 8.0 Hz, 4H), 
7.57-7.48 (m, 4H), 7.87-7.84 (d, J = 7.6 Hz, 1H), 7.98-7.96 (d, J = 8.0 
Hz, 4H), 8.07 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 21.58, 33.99, 
42.50, 126.25, 127.31, 127.79, 128.14, 128.70,  132.37, 133.36, 134.80, 
136.50, 136.64, 137.10, 145.04, 149.80, 198.02. LCMS [M+1]:  428.0, 

HRMS [EI+] calcd for C27H22ClNO2 m/z 427.1339 [M+], found 427.1329 [M+]. 

(3k): White solid, mp: 170-172 C, FT-IR (KBr, cm-1): 2968, 2922, 2854,   
1685, 1587, 1400, 1334, 1182, 1091, 873, 821, 584. 1H NMR (CDCl3, 400 
MHz): δ = 2.50 (s, 3H), 3.66-3.52 (m, 4H), 4.58-4.53 (m, 1H),  7.43-7.41 
(d, J = 8.4 Hz, 4H),  7.53-7.50 (d, J = 8.0 Hz, 2H), 7.87-7.85 (d, J = 8.4 Hz, 
1H), 7.92-7.90  (d, J = 8.4 Hz, 4H), 8.05 (s, 1H).13C NMR (CDCl3, 100 
MHz): δ = 21.59, 33.95, 42.43, 126.21, 127.25, 127.81, 128.90, 129.04, 
129.55, 132.54, 134.38, 134.88, 137.28, 139.92, 145.08, 149.58, 196.78. 
LCMS [M+1]: 496.0, HRMS [EI+] calcd for C27H20Cl3NO2 m/z 495.056 
[M+], found 495.0510 [M+].

(3l): White solid, mp: 202-204 C, FT-IR (KBr, cm-1): 3028, 2966, 
2841, 1666, 1604, 1419, 1348, 1263, 1176, 1024, 871, 842, 615, 578. 
1H NMR (CDCl3, 400 MHz): δ =  2.49 (s, 3H), 3.62-3.49 (m, 4H), 3.85 
(s, 6H), 4.60-4.53 (qt, 1H), 6.92-6.90 (d, J = 9.2 Hz, 4H), 7.50-7.48 (d, 
J = 8.51 Hz, 1H), 7.52 (s, 1H), 7.86-7.84 (d, J = 8.51 Hz, 1H), 7.97-
7.95 (d, J = 8.51 Hz, 4H), 8.06 (s, 1H). 13C NMR (CDCl3, 100 MHz): δ 
= 21.57, 34.37, 42.33, 55.49, 113.82, 126.27, 127.34, 127.76, 129.78, 
130.47, 132.27, 135.03, 136.42, 137.01, 144.99, 149.89, 163.66, 
196.61. LCMS [M+1]: 488.2

(3m): White solid, mp: 140-142 C, FT-IR (KBr, cm-1): 3111, 2918, 
2850, 1681, 1598, 1508, 1409, 1232, 1157, 1035, 831, 700, 586. 1H 
NMR (CDCl3, 400 MHz): δ = 2.50 (s, 3H), 3.67-3.53 (m, 4H), 4.58-
4.53 (qt, 1H), 7.14-7.10 (t, J = 8.8 Hz, 4H), 7.53-7.50 (dd, J = 4.8Hz, 
2H), 7.87-7.85 (d, J = 8.4 Hz, 1H), 8.02-7.99 (m, 4H), 8.07 (s, 1H).13C 
NMR (CDCl3, 100 MHz): δ = 21.60, 34.03, 42.42, 115.74, 115.96, 
126.22, 127.27, 127.81, 130.87, 132.51, 134.48, 137.25, 145.07, 
149.63, 164.65, 167.19, 196.42. LCMS [M+1]:  464.0, HRMS [EI+] 

calcd for C27H20ClF2NO2 m/z 463.1151 [M+], found 463.1146 [M+].

(3n): White solid, mp: 176-178 C, FT-IR (KBr, cm-1): 3062,  2968,  
2848,  1680, 1678, 1670,  1595,  1446,  1402,  1327,  1288,  1220, 
1097,  1026, 758, 690. 1H NMR (CDCl3, 400 MHz):  δ = 2.46 (s,  3H), 
2.67 (s, 3H), 3.69-3.56 (m, 4H), 4.63-4.56 (qt, 1H), 7.33-7.31 (d, J = 
8.36 Hz, 1H), 7.46-7.42 (t, J = 7.89 Hz, 4H), 7.51-7.49 (d, J = 8.36 Hz, 
1H), 7.57-7.53 (t, J = 7.43 Hz, 2H), 7.98-7.96 (d, J = 7.43 Hz, 4H), 
8.06 (s, 1H).13C NMR (CDCl3, 100 MHz): δ  = 21.82, 29.71, 34.53, 
42.67, 124.73, 125.34, 128.14, 128.70, 129.95, 133.13, 133.34, 133.87, 

134.01, 136.72, 140.35, 147.19, 150.18, 198.26. LCMS [M+1]: 445.0
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(3o): Light brown, mp: 138-140 C, FT-IR (KBr, cm-1): 3452, 2953, 
2920, 2850, 2742, 1674, 1620, 1595, 1446, 1402, 1350, 1274, 1220, 
1099, 1001, 974, 860, 758, 690, 538. 1H NMR (CDCl3, 400 MHz): δ = 
2.47 (s, 3H), 2.57 (s, 3H), 3.69-3.58 (m, 4H), 4.65-4.58 (qt, 1H), 7.17 (s, 
1H), 7.46-7.42 (t, J = 7.6 Hz, 4H), 7.57-7.53 (t, J = 7.2 Hz, 2H), 7.58 (s, 
1H), 7.98-7.96 (d, J = 7.6 Hz, 4H), 8.23 (s, 1H).13C NMR (CDCl3, 100 
MHz): δ = 18.59, 21.83, 34.54, 42.67, 124.73, 125.34,128.14, 128.71, 

129.95, 133.13, 133.35, 133.87, 134.01, 136.72, 140.36, 147.19, 150.19, 198.26. LCMS 
[M+1]: 442.2, HRMS [EI+] calcd for C28H24ClNO2 m/z 441.1496 [M+], found 441.1489 
[M+].

(3p): White solid, mp: 168-170 C, FT-IR (KBr, cm-1): 3448, 3028, 
2960, 2922, 2854, 1681, 1641, 1595, 1448, 1402, 1363, 1292, 1215, 
1111, 1092, 1056, 989, 754, 684, 594, 563. 1H NMR (CDCl3, 400 
MHz): δ = 3.75-3.62 (m, 4H). 4.70-4.63 (qt, 1H), 7.47-7.43 (t, J = 7.6 
Hz, 4H), 7.57-7.54 (t, J = 7.6 Hz, 2H), 7.65-7.63 (d, J = 8.8 Hz, 1H), 
7.73-7.66 (qt, 2H), 7.80-7.78 (d, J = 8.8 Hz, 1H), 7.89-7.87 (d, J = 8.0 
Hz, 1H), 7.99-7.97 (d, J = 7.6 Hz, 4H), 8.19 (s, 1H), 9.17-9.15 (d, J = 

7.6 Hz, 1H).13C NMR (CDCl3, 100 MHz): δ = 32.87, 41.37, 126.17, 126.20, 126.31, 127.14, 
127.87, 128.02, 128.51, 128.70, 129.24, 133.55, 133.81, 136.14, 138.92, 145.45, 149.50, 
195.68. LCMS [M+1]: 464.0, HRMS [EI+] calcd for C30H22ClNO2 m/z 463.1339 [M+], found 
463.1335 [M+].

(4a): White solid, mp: 228-230 C, FT-IR (KBr, cm-1): 3523, 3462, 
3010, 2918, 2850, 1678, 1658, 1595, 1400, 1363, 1226, 1155, 993, 881, 
748, 688. 1H NMR (CDCl3, 400 MHz): δ = 3.62-3.56 (dd, J = 6.60 Hz, 
J = 17.23 Hz, 2H), 3.83-3.77 (dd, J = 7.64 Hz, J = 17.11 Hz, 2H), 4.28-
4.21 (qt, 1H), 7.23-7.16 (m, 2H), 7.44-7.40 (t, J = 7.29 Hz, 5H), 7.55-
7.51 (m, 3H), 7.85 (s, 1H), 8.01-8.00 (d, J = 7.64 Hz, 4H), 10.79 (s,1H). 
13C NMR (CDCl3, 100 MHz): δ = 34.58, 41.46, 115.02, 117.92, 124.33, 
127.73, 130.87, 130.96, 132.31, 133.43, 133.46, 137.65, 138.73, 140.80, 

163.54, 197.56. LCMS [M+1]: 394.2 HRMS [EI+] calcd for C26H21NO3 m/z 395.1521 [M+], 
found 395.1512 [M+].  

(4b): Greenish yellow solid, mp: 197-200 C, FT-IR (KBr, cm-1): 3545, 
3446, 3064, 2918, 2850, 1680, 1649, 1431, 1263, 1215, 1153, 1093, 987, 
831, 750, 628.1H NMR (CDCl3, 400 MHz):  δ = 3.58-3.52 (dd, J = 6.80 
Hz, J = 16.80 Hz, 2H), 3.77-3.71 (dd, J = 6.80 Hz, J = 17.60 Hz, 2H), 
4.24-4.17 (qt, 1H), 7.23-7.21 (dd, J = 2.4 Hz, 2H), 7.41-7.39 (d, J = 8.4 
Hz, 5H), 7.57- 7.55 (d, J = 7.61 Hz, 1H), 7.83 (s, 1H), 7.96-7.94 (d, J = 
8.82 Hz, 4H), 10.87 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 29.72, 
41.40, 115.19, 120.11, 122.50, 127.84, 128.35, 129.26, 129.78, 133.95, 

134.56, 137.51, 138.71, 143.83, 163.59, 198.76. LCMS [M+1]:  462.0, HRMS [EI+] calcd for 
C26H19Cl2NO3 m/z 463.0742 [M+], found 463.0714 [M+].
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(4c): White solid, mp: 175-178 C, FT-IR (KBr, cm-1): 3433, 3165, 3012, 
2902, 1680, 1649, 1597, 1409, 1276, 1228, 1157, 997, 873, 827, 599.1H 
NMR (CDCl3, 400 MHz): δ = 3.40-3.34 (dd, J = 8.00 Hz, J = 17.60 Hz, 
2H), 3.93-3.88 (dd, J = 3.65 Hz, J = 16.80 Hz, 2H), 4.25-4.23 (qt, 1H), 
6.91-6.87 (t, J = 7.77 Hz, 2H), 7.00-6.98 (d, J = 8.36 Hz, 2H), 7.52-7.46 
(q, J = 7.77 Hz, 4H), 7.65-7.63 (d, J = 7.76 Hz, 2H), 7.85-7.83 (d, J = 8.27 
Hz, 2H), 8.03 (s, 1H), 10.90 (s, 1H). 13C NMR (CDCl3, 100 MHz): δ = 
29.71, 41.37, 115.58, 115.80, 119.67, 122.97, 126.39, 126.63, 130.37, 

130.91, 133.64, 140.20, 143.30, 163.07, 167.06, 197.39. LCMS [M+1]: 430.2 HRMS [EI+] 
calcd for C26H19F2NO3 m/z 431.1333 [M+], found 431.1320 [M+].

   (4d): White solid, mp: 187-190 C, FT-IR (KBr, cm-1): 3481, 3007, 2839, 
1681, 1649, 1573, 1402, 1259, 1170, 1029, 991, 829, 752, 613.1H NMR 
(CDCl3, 400 MHz): δ = 3.54-3.48 (dd, J = 6.40 Hz, J = 16.40 Hz, 2H), 3.76-
3.70 (dd, J = 7.20 Hz, J = 16.40 Hz, 2H), 3.82 (s, 6H), 4.28-4.22 (qt, 1H), 
6.89-6.87 (d, J = 8.4 Hz, 4H), 7.18-7.15 (t, J = 7.6 Hz, 1H), 7.33-7.31 (d, J 
= 8.0 Hz, 1H), 7.43-7.39 (t, J = 3.2 Hz, 1H), 7.53-7.51 (d, J = 7.6 Hz, 1H), 
7.81 (s, 1H), 8.02-8.00 (d, J = 8.8 Hz, 4H), 11.93 (s, 1H).13C NMR (CDCl3, 

100 MHz): δ = 34.91, 41.27, 55.45, 113.71, 115.24, 120.12, 122.49, 127.82, 129.76, 130.14, 
130.55, 134.00, 137.54, 138.53, 163.46, 163.71,  197.73. LCMS [M+1]: 454.2 HRMS [EI+] 
calcd for C28H25NO5 m/z 455.1733 [M+], found 455.1721 [M+].

              (4e): Greenish yellow solid, mp: 235-238 C, FT-IR (KBr, cm-1): 
3446, 3010, 2958, 2866, 1672, 1604, 1431, 1402, 1365, 1284, 1211, 1058, 
999, 873, 750. 1H NMR (CDCl3, 400 MHz): δ = 2.37 (s, 6H), 3.58- 3.52 
(dd, J = 6.31 Hz, J = 17.04 Hz, 2H), 3.79-3.73 (dd, J = 7.36 Hz, J = 17.04 
Hz, 2H), 4.28-4.22 (qt, 1H), 7.17-7.15 (d, J = 7.42 Hz, 1H), 7.22-7.20 (d, J 
= 7.94 Hz, 4H), 7.33-7.29 (t, J = 7.12 Hz, 1H), 7.43-7.39 (t, J = 7.12 Hz, 
1H), 7.54-7.52 (d, J = 7.60 Hz, 1H), 7.83 (s, 1H), 7.92-7.90 (d, J = 8.07, Hz, 

4H), 11.74 (s, 1H). 13C NMR (CDCl3, 100 MHz): δ = 21.65, 34.68, 41.40, 53.45, 115.19, 
120.11, 122.50, 127.84, 128.35, 129.26, 129.78, 133.95, 134.56, 137.51, 138.71, 143.83, 
163.59, 198.76. LCMS [M+1]: 424.2, HRMS [EI+] calcd for C28H25NO3 m/z 423.1834 [M+], 
found 423.1840 [M+].

 (4f): Greenish yellow solid, mp: 188-190 C, FT-IR (KBr, cm-1): 3545, 
3419, 3062, 2854, 1680, 1649, 1446, 1400, 1271, 1213, 1093, 995, 858, 
636.1H NMR (CDCl3, 400 MHz): δ = 2.40 (s, 3H), 3.62-3.56 (dd, J = 6.34 
Hz, J = 17.20 Hz, 2H), 3.83-3.77 (dd, J = 7.25 Hz, J = 17.15 Hz, 2H), 
4.27-4.21 (qt, 1H), 7.00-6.98 (d, J = 7.89 Hz, 1H),  7.06 (s, 1H), 7.43-7.39 
(t, J = 7.29 Hz, 5H), 7.53-7.50 (t, J = 7.29 Hz, 2H), 7.80 (s, 1H), 8.02-8.00 
(d, J = 8.4 Hz, 4H), 11.13 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 21.81, 

34.61, 41.45, 114.94, 117.93, 124.15, 127.68, 128.20, 128.57, 132.49, 133.06, 137.03, 
137.60, 138.80, 140.59, 163.43, 199.18. LCMS [M+1]: 410.2, HRMS [EI+] calcd for 
C27H23NO3 m/z 409.1678 [M+], found 409.1654 [M+].
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(4g): Greenish yellow solid, mp: 172-175 C, FT-IR (KBr, cm-1): 3672, 
3404, 3194, 2918, 1678, 1651, 1598, 1508, 1409, 1226, 1159, 995, 839, 752, 
599. 1H NMR (CDCl3, 400 MHz): δ = 2.40 (s, 3H), 3.56-3.51 (dd, J = 6.31 
Hz, J = 17.25 Hz, 2H), 3.76-3.70 (dd, J = 7.15 Hz, J = 17.25 Hz, 2H), 4.22-
4.16 (qt, 1H), 7.03-7.00 (d, J = 11.48 Hz, 2H), 7.40-7.38 (d, J = 8.38 Hz, 
5H), 7.77 (s, 1H), 7.96-7.94 (d, J = 8.69 Hz, 4H), 10.96 (s, 1H).13C NMR 

(CDCl3, 100 MHz): δ = 21.81, 34.55, 41.41, 114.87, 117.84, 124.31, 127.74, 128.91, 129.65, 
132.18, 135.25, 137.55, 138.78, 139.59, 140.83, 163.24, 197.88. LCMS [M+1]: 476.0, 
HRMS [EI+] calcd for C27H21Cl2NO3 m/z 477.0898 [M+], found 477.0871 [M+].

(4h): Greenish yellow solid, mp: 162-165 C, FT-IR (KBr, cm-1): 3444, 
3008, 2954, 2848, 1660, 1600, 1462, 1402, 1334, 1257, 1112, 1029, 983, 
871, 806, 630. 1H NMR (CDCl3, 400 MHz): δ = 2.39 (s, 3H), 3.53-3.47 
(dd, J = 6.52 Hz, J = 16.83 Hz, 2H), 3.75-3.69 (dd, J = 7.15 Hz, J = 16.83 
Hz, 2H), 3.82 (s, 6H), 4.25-4.18 (qt, 1H), 6.88-6.86 (d, J = 8.78 Hz, 4H), 
7.07 (s, 1H), 7.41-7.39 (d, J = 7.99, Hz, 1H), 7.76 (s, 1H), 8.02-8.00 (d, J = 
8.78 Hz, 5H), 11.22 (s, 1H).13C NMR (CDCl3, 400 MHz): δ = 21.80, 34.93, 

41.22, 55.44, 113.68, 114.96, 117.96, 124.08, 127.65, 130.19, 130.53, 132.75, 137.58, 
138.45, 140.48, 143.00, 163.43, 197.81. LCMS [M+1]: 470.2, HRMS [EI+] calcd for 
C29H27NO5 m/z 469.1889 [M+], found 469.1870 [M+].

(4i): Pale greenish yellow solid, mp: 150-153 C, FT-IR (KBr, cm-1): 3437, 
3147, 2926, 1670, 1654, 1597, 1504, 1408, 1261, 1230, 1157, 1099, 829, 
808, 609.1H NMR (CDCl3, 400 MHz) δ = 2.41 (s, 3H), 3.57-3.51 (dd, J = 
6.31 Hz, J = 17.04 Hz, 2H), 3.77-3.71 (dd, J = 7.15 Hz, J = 17.04 Hz, 2H), 
4.21-4.18 (qt, 1H), 7.02-7.00 (d, J = 7.60 Hz, 2H), 7.11-7.07 (t, J = 8.44 Hz, 
4H), 7.44-7.42 (d, J = 8.02 Hz, 1H), 7.78 (s, 1H), 8.06-8.03 (t, J = 7.60 Hz, 
4H), 10.70 (s, 1H).13C NMR (CDCl3, 100 MHz): δ = 21.79, 34.64, 41.35,  

114.81, 115.57, 115.78, 124.28, 127.75, 130.82, 130.91, 132.30, 133.41, 137.49, 138.79, 
140.78, 164.51, 197.51ppm. LCMS [M+1]: 444.0, HRMS [EI+] calcd for C27H21F2NO3 m/z 
445.1489 [M+], found 445.1480 [M+].
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