
4a 

FT-IR (KBr, cm-1): 3045, 2967, 1642, 1615, 1592, 1549, 1467, 1372, 1265, 1196 cm-1. 

1H NMR (300 MHz, CDCl3): δ; 0.97 (12H, s), 2.15-2.26 (8H, m), 3.25 (6H, s), 5.26 (1H, s), 7.35-

7.47 (3H, m), 7.58-7.69 (5H, m), 7.74 (2H, d, J = 8.5 Hz), 7.96-8.04 (2H, m), 8.12 (1H, d, J = 7.5 

Hz) ppm. 13C NMR (75 MHz, CDCl3): δ; 196.71, 152.45, 150.11, 148.76, 146.78, 140.65, 

140.43, 132.87, 130.45, 129.35, 123.20, 120, 11, 50.67, 32.67, 32.23, 31.90, 26.71ppm. 

4b 

FT-IR (KBr, cm-1): 3414, 2967, 1639, 1509, 1457, 1365, 1215 cm-1. 1H NMR (300 MHz, 

CDCl3): δ; 0.96 (6H, s), 1.05 (6H, s), 2.12-2.27 (8H, m), 3.87 (6H, s), 5.28 (1H, s), 6.75 (2H, s), 

7.35 (2H, d, J = 7.9 Hz), 7.54-7.57 (3H, m), 7.96 (2H, dd, J = 1.95 Hz, J = 6.8 Hz), 8.13 (2H, d, J 

= 8.5 Hz) ppm. 13C NMR (75 MHz, CDCl3): δ; 196.67, 162.34, 152.47, 146.78, 140.90, 135.34, 

133.46, 132.00, 129.78, 128.35, 123.11, 114.88, 56.74, 50.23, 32.24, 31.67, 29.8, 29.30 ppm. 

4c 

FT-IR (KBr, cm-1): 3233, 2959, 1635, 1543, 1454, 1364, 1273 cm-1. 1H NMR (300 MHz, 

CDCl3): δ; 1.02 (6H, s), 1.09 (6H, s), 2.12-2.57 (8H, m), 4.98 (1H, s), 7.42-7.47 (2H, m), 7.55-

7.66 (5H, m), 7.96-7.99 (2H, m), 8.01-8.05 (2H, m), 8.15 (2H, d, J = 8.3 Hz) ppm. 13C NMR (75 

MHz, CDCl3): δ; 196.35, 162.89, 151.23, 150.89, 140.58, 132.79, 129.34, 129.31, 129.27, 128.76, 

124.12, 123.27, 123. 45, 119.34, 114.56, 111.88, 50.09, 32.51, 32.27, 29.74, 29.27 ppm. 

4d 

FT-IR (KBr, cm-1): 2959, 1657, 1589, 1362, 1120 cm-1. 1H NMR (300 MHz, CDCl3): δ; 1.05 

(6H, s), 1.18 (6H, s), 2.15-2.34 (8H, m), 5.26 (1H, s), 6.91-7.02 (2H, m), 7.24-7.33 (2H, m), 7.39-

7.46 (2H, m), 7.51-7.56 (1H, m), 7.57-7.65 (2H, m), 7.90-8.00 (4H, m) ppm. 13C NMR (75 MHz, 



CDCl3): δ; 195.93, 159.81, 152.67, 141.94, 132.09, 130.58, 131.55, 129.93, 129.82, 129.46, 

129.33, 129.21, 124.16, 123.29, 50.21, 32.44, 32.23, 31.23, 29.79 ppm. 

4e 

FT-IR (KBr, cm-1): 3432, 2955, 1656, 1528, 1363, 1262 cm-1. 1H NMR (300 MHz, CDCl3): δ; 

0.97 (6H, s), 1.05 (6H, s), 2.14-2.28 (8H, m), 5.35 (1H, s), 7.27 (1H, s), 7.41-7.47 (3H, m), 7.56-

7.63 (2H, m), 7.85 (1H, d, J=9.2 Hz), 7.97-8.05 (4H, m), 8.15 (1H, d, J=9.1 Hz) ppm. 13C NMR 

(75 MHz, CDCl3): δ; 195.89, 163.11, 152.73, 152.45, 150.33, 148.49, 148.38, 148.25, 146.32, 

140.51, 135.33, 135.70, 132.09, 129.3.08, 129.00, 128.88, 123.25, 50.12, 32.95, 32.64, 32.35, 

32.12ppm. 

4f 

FT-IR (KBr, cm-1): 2956, 1646, 1607, 1507, 1463, 1379, 1142 cm-1. 1H NMR (300 MHz, 

CDCl3): δ; 1.07 (6H, s), 1.17 (6H, s), 2.00-2.67 (8H, m), 4.72 (1H, s), 6.79 (2H, d, J = 8.5 Hz,), 

7.01-7.08 (3H, m), 7.15-7.18 (1H, m), 7.45-7.48 (1H, m), 7.50-7.57 (3H, m), 7.82-7.88 (2H, m), 

7.95-7.98 (1H, m) ppm. 13C NMR (75 MHz, CDCl3): δ; 200.90, 153.43, 151.98, 149.50, 145.57, 

129.84, 129.11, 128.99, 128.15, 127.53, 125.12, 124.65, 124.38, 124.22, 122.88, 122.39, 118.37, 

50.09, 41.67, 32.31, 31.89, 29.24, 28.43 ppm. 

4g 

FT-IR (KBr, cm-1): 2957, 1643, 1587, 1532, 1363, 1144 cm-1. 1H NMR (300 MHz, CDCl3): δ; 

1.05 (6H, s), 1.15 (6H, s), 2.15-2.33 (8H, m), 5.33 (1H, s), 6.87 (1H, s), 7.14-7.28 (4H, m), 7.40 

(1H, d, J = 8.8 Hz), 7.44 (1H, d, J = 8.7 Hz), 7.48- 7.54 (1H, m), 7.56-7.62 (2H, m), 7.92 (1H, d, 

J = 7.67 Hz), 7.94-8.02 (1H, m), 8.15 (1H, d, J = 8.5 Hz) ppm. 13C NMR (75 MHz, CDCl3): δ; 

196.09, 146.75, 146.68, 140.72, 132.79, 131.10, 129.56, 129.43, 129.31, 129.17, 129.57, 124.24, 

124.90, 123.73, 123.68, 123.20, 123.11, 50.23, 32.66, 32.57, 32.49, 32.23 ppm. 

4h 



FT-IR (KBr, cm-1): 3052, 2956, 1658, 1588, 1484, 1295, 1142 cm-1. 1H NMR (300 MHz, 

CDCl3): δ; 1.03 (6H, s), 1.17 (6H, s), 2.11-2.32 (8H, m), 5.29 (1H, s), 6.79 (2H, dd, J = 1.9 Hz, J 

= 6.8 Hz), 7.00 (1H, d, J = 8.2 Hz), 7.25 (3H, d, J = 8.5 Hz), 7.35-7.45 (2H, m), 7.47-7.57 (3H, 

m), 7.57-7.87 (1H, m), 7.77-7.87 (2H, m) ppm. 13C NMR (75 MHz, CDCl3): δ; 196.91, 162.44, 

149.95, 145.57, 145.11, 143.32, 132.08, 131.46, 131.44, 131.29, 131.10, 130.34, 129.96, 129.89, 

129.36, 50.23, 32.26, 31.67, 31.49, 29.721 ppm. 

4i 

FT-IR (KBr, cm-1): 2975, 1725, 1594, 1375, 1282, 1078 cm-1. 1H NMR (300 MHz, CDCl3): δ; 

0.93 (6H, s), 1.29 (6H, s), 2.37-2.47 (8H, m), 5.51 (1H, s), 6.75 (1H, d, J = 8.5Hz), 7.03 (1H, d, J 

= 8.2Hz), 7.25 (2H, d, J = 8.3Hz), 7.29-7.43 (1H, m), 7.51-7.58 (4H, m), 7.73-7.76 (2H, m), 7.86 

(2H, t, J = 7.8Hz) ppm. 13C NMR (75 MHz, CDCl3): δ; 189.45, 136.72 132.47, 130.69, 129. 79, 

129.14, 128. 97, 128.87, 128.36, 128.21, 125.24, 122.35, 115.35, 114.63, 50.01, 30.75, 30.38, 

28.94, 23.76, 23.00 ppm. 

4k 

FT-IR (KBr, cm-1): 3098, 2958, 1638, 1497, 1367 cm-1. 1H NMR (300 MHz, DMSO-dr): δ; 0.97 

(6H, s), 1.06 (6H, s), 1.88-2.48 (8H, m), 4.93 (1H, s), 6.22-6.34 (3H, m), 7.13-7.37 (7H, m), 7.54-

7.59 (5H, m), 7.92-8.05 (5H, m) ppm. 13C NMR (75 MHz, CDCl3): δ; 196.76, 163.24, 152.56, 

152.24, 140.89, 131.34, 130.68, 130.46, 129.78, 129.65, 128.78, 128.23, 123.56, 114.67, 50.56, 

32.56, 29.87, 29.45, 27.90 ppm. 

4l 

FT-IR (KBr, cm-1): 2954, 1716, 1535, 1403, 1304 cm-1. 1H NMR (300 MHz, CDCl3): δ; 1.05 

(6H, s), 1.15 (6H, s), 2.20-2.76 (8H, m), 4.66 (1H, s), 6.35 (2H, s), 7.25-7.37 (2H, m), 7.43-7.51 

(6H, m), 7.85-7.93 (6H, m) ppm. 13C NMR (75 MHz, CDCl3): δ; 203.81, 154.23, 152.36, 151.48, 

137.40, 135.59, 134.65, 129.64, 129.21, 128.72, 128.53, 126.65, 125.36, 124.82, 124.34, 124.28, 

124.00, 123.90, 118.23, 115.36, 114.29, 54.10, 33.22, 33.11, 32.75, 30.91 ppm. 



4m 

FT-IR (KBr, cm-1): 3064, 2966, 1643, 1365, 1303, 1138 cm-1. 1H NMR (300 MHz, CDCl3): δ; 

0.96 (6H, s), 1.14 (6H, s), 2.21-2.46 (8H, m), 5.16 (1H, s), 6.71 (1H, d, J = 8.5Hz), 6.80-6.90 (3H, 

m), 7.03-7.06 (4H, m), 7.30-7.50 (3H, m), 7.56-7.58 (1H, m) ppm. 13C NMR (75 MHz, CDCl3): 

δ; 196.07, 148.13, 145.24, 140.70, 132.00, 129.73, 129.34, 129.17, 128.99, 127.05, 126.76, 

126.26, 125.15, 124.17, 123.48, 50.20, 32.47, 32.15, 29.90, 29.37 ppm. 

3,3,6,6-tetramethyl-9-(2-(butoxy) phenyl)-10-(4- (phenyldiazenyl)phenyl)-3,4,6,7,9, 10-

hexahydroacridine-1,8 (2H, 5 H)-dione (6a) 

FT–IR (KBr, cm¬¬–1): 3050 (Aromatic C–H stretching), 2978 (Aliphatic C–H stretching), 1662 

(C=O stretching), 1605 (Aromatic C=C stretching), 1507 (N=N stretching), 1485 (Aromatic C=C 

stretching), 1368 (C–N stretching), 1210 (C–O stretching) cm-1. 1H NMR (DMSO–d6, 600MHz) 

δ 0.98–1.01(brs , 9H), 1.04– 1.07 (brs, 5H , Ha or Hf), 2.12 (s, 2H, Hb or Hc), 2.17–2.26 (brs, 

2H), 2.30–2.39 (brs, 2H), 2.41–2.42 (brs, 2H), 4.53 (brs, 2H), 5.25 (s,1H), 7.40–7.43 (m, 3H), 

7.53–7.58 (m, 2H), 7.59–7.61 (m, 3H), 7.86 (d, J = 0.6 J = 14.4Hz, 2H), 7.93–8.00 (m, 3H) ppm. 

13C NMR (DMSO–d6, 150 Hz): δc: 29.40, 32.18, 32.58, 46.40, 50.60, 55.63, 122.46, 122.64, 

123.06, 123.80, 124.29, 125.26, 126.31, 129.98, 130.20, 131.68, 132.22, 139.90, 140.21, 149.00, 

150.33, 196.62 (C=O) ppm. Anal. calcd. for C74H76N6O6: C; 77.52 H, 6.67; N, 7.34. Found: C, 

77.59; H, 6.69; N, 7.34. 

3,3,6,6-tetramethyl-9-(2-(pentoxy) phenyl)-10-(4- (phenyldiazenyl)phenyl)-3,4,6,7,9, 10-

hexahydroacridine-1,8 (2H, 5 H)-dione (6b) 

FT– IR (KBr, cm-1): 3076 (Aromatic C–H stretching), 2958 (Aliphatic C–H stretching), 1635 

(C=O stretching), 1580 (Aromatic C=C stretching), 1529 (N= N stretching), 1496 (Aromatic C=C 

stretching), 1368 (C–N stretching), 1256 (C–O stretching) cm-1. 1H NMR (DMSO– d6, 600 

MHz): δ 00–1.06 (m, 5H), 1.22–1.28 (m, 10H), 1.76 (brs, 1H), 2.11 (brs, 5H), 2.42–2.53 (m, 2H), 

3.50 (brs, 2H), 5.54 (s, 1H),7.22 (s, 1H), 7.43 (d, J = 15.0, Hz, 2H), 7.59 (d, J = 13.2Hz, 4H), 7.88–

7.95 (d, J = 12.6 Hz, 6H) ppm. Anal. calcd. for C75H78N6O6: C; 77.59 H, 6.75; N, 7.32. Found: 

C, 77.69; H, 6.78; N, 7.25. 



3,3,6,6-tetramethyl-9-(2-(hexoxy) phenyl)-10-(4- (phenyldiazenyl)phenyl)-3,4,6,7,9, 10-

hexahydroacridine-1,8 (2H, 5 H)-dione (6c) 

FT– IR (KBr, cm-1): 3706 (Aromatic C–H stretching), 2956 (Aliphatic C–H stretching), 1623 

(C=O stretching), 1576 (Aromatic C=C stretching), 1522 (N=N stretching), 1467 (Aromatic C=C 

stretching), 1362 (C–N Stretching), 1250 (C–O stretching) cm-1. 1H NMR (DMSO–d6, 

300MHz):  δ 1.04 (brs,16H), 2.09–2.25 (m, 8H), 3.45 (s, 2H), 5.63 (s,1H), 7.12 (t, J = 7.2Hz, 1H), 

7.19 (d, J = 5.4Hz, 2H), 7.36 (d, J =7.50Hz, 1H), 7.42 (d, J = 8.7Hz, 3H), 7.56 (d, J = 7.8Hz, 6H) 

ppm. 

 13C NMR (DMSO–d6, 75 MHz) δ 22.08, 28.64, 32.52, 40.74, 47.38, 50.61, 55,65, 122.01, 

122.37, 122.82, 123.43, 124.37, 129.59 (two peaks), 129.85, 130.18, 138.19, 140.00, 143.27, 

148.01, 152.50, 196.74 (C=O). Anal. calcd. for C76H80N6O6: C; 77.68 H, 6.82; N, 7.12. Found: 

C, 77.79; H, 6.87; N, 7.16. 

(8a) 

FT–IR (KBr–cm-1): 3045 (Aromatic C–H stretching), 2957 (Aliphatic C–H stretching), 1636 

(C=O stretching), 1580 (Aromatic C=C stretching), 1528 (N=N stretching), 1409 (Aromatic C=C 

stretching), 1368 (C–N stretching), 1257 (C–O stretching) cm-1. 1H NMR (DMSO–d6, 600 

MHz): δ 0.97–0.98 (brs, 6H), 1.02–1.05(brs, 8H),1.87 (s, 3H), 2.04–2.12 (brs, 3H), 2.52–2.52 (brs, 

2H), 3.60 (brs, 5H), 5.63 (s,1H), 7.43 (d, J =18.0 Hz, 3H), 7.48–7.53 (m, 1H), 7.55–7.59 (m, 3H), 

7.86–7.90 (m, 3H), 7.93 (s, 2H) ppm. 13C NMR (DMSO–d6, 150 MHz): δ 31.51, 32.50, 32.72, 

42.56, 48.03, 50.65, 55.65, (two peaks), 113.87, 115.24, 122.17, 122.35, 122.82, 124.37, 125.61, 

129.62, 129.88, 130.06, 131.56, 143.32 (two peaks), 147.98 ,152.50, 159.27, 

196.72 (C=O) ppm. Anal. calcd. for C76H80N6O8: C; 75.79 H, 6.71; N, 6.98. Found: C, 75.72; 

H, 6.69; N, 6.97. 

(8b) 



FT–IR (KBr, cm-1): 3108 (Aromatic C–H stretching), 2955 (Aliphatic C=C stretching), 1627 

(C=O Stretching), 1576 (Aromatic C=C Stretching), 1530 (N=N stretching), 1464 (Aromatic C=C 

stretching), 1363 (C–N stretching), 1257 (C–O stretching) cm-1. 1H NMR (DMSO– d6,300 MHz) 

0.93–1.15 ( brs, 15H), 2.41 (s, 2H), 2.50 (brs, 6H), 3.62 (s, 2H, OCH2), 3.69 (s, 3H, OCH3), 5.65 

(s, 1H), 6.54–6.92 (m,5H), 7.43 (d, J = 8.4Hz, 1H), 7.46–7.49 (m,1H), 7.51–7.56 (m, 3H), 7.67–

7.89 (m, 2H) ppm. 13C NMR (DMSO–d6, 150MHz) δ 26.42, 28.31, 39.77, 32.43, 40.60 (two 

peaks), 50.55, 55.87 (two peaks), 123.16, 123.40, 124.30, 125.57, 129.51, 129.75, 129.94, 131.46, 

137.79, 141.30, 143.26, 145.19, 145.52, 147.46, 148.03, 150.13, 195.76 (C=O) ppm. Anal. calcd. 

for C77H82N6O8: C; 75.83 H, 6.73; N, 6.88. Found: C, 75.84; H, 6.78; N, 6.89. 

(8c)  

FT–IR (KBr, cm-1): 3107 (Aromatic C–H Stretching), 2955 (Aliphatic C–H stretching), 1625, 

(C=O stretching), 1579 (C=C stretching), 1522 (N=N Stretching), 1467 (Aromatic C=C 

stretching), 1363 (C–N stretching), 1221 (C–O stretching) cm-1. 1H NMR (DMSO–d6, 300 

MHz): δ 0.97–1.04 (s, 16H),  2.01–2.31 (m, 8H),  3.69 (s, 2H), 3.76 (s, 3H), 5.65 (s, 1H), 6.62– 

6.71 (m, 4H), 6.76 (d, J = 8.1 Hz, 2H), 6.87 (d, J =  8.7Hz, 1H), 7.43 (d, J = 8.7Hz, 1H), 7.51–

7.59 (m, 2H), 7.62 (t, J = 6.0Hz, 2H) ppm. 13C NMR (DMSO–d6, 75 MHz) δ 28.35, 28.77, 32.48, 

42.58, 47.80, 50.62, 55.90 (two peaks), 122.33, 122.82, 123.17, 123.39, 124.35, 129.56 (two 

peaks), 129.83, 130.01, 143.32, 145.19, 147.46, 147.99, 150.16, 152.39, 152.49, 196.56 (C=O) 

ppm. Anal. calcd. for C78H84N6O8: C; 75.90; H, 6.81; N, 6.80. Found: 75.95; H, 6.86; N, 6.81. 

(10) 

FT–IR (K BR, Cm): 2956 (Aliphatic C–H stretching), 1716, 1662, 1600, 1576, 1503, 1459, 1266, 

1223, 1194 cm-1. 1H NMR (DMSO–d6, 300MHz): δ   0.92–1.01 (brs, 18H), 1.24–1.29 (brs, 18H), 

1.93–2.14 (brs, 8H), 2.24–2.29 (brs, 8H), 2.46–2.58 (brs, 8H), 3.74 (s, 6H), 3.76 (s, 3H), 5.27 (s, 

3H), 6.56 (d, J = 1.9 H-z J = 8.5Hz, 2H), 6.65 (d, J = 7.8Hz, 2H), 6.72 (d, J = 3.4Hz, 2H), 6.82 

(brs, 3H), 7.00 – 7.06 (m, 3H) ,7.14 (d, J = 8.3Hz, 3H), 7.22–7.26 (m, 2H), 7.37–7.45 (m, 3H), 

7.52–7.60 (m, 8H), 7.67, (d, J = 8.2Hz, 3H), 7.85–7.89 (m, 3H), 7.93 (d, J = 7.8Hz, 2H) ppm. 13C 

NMR (DMSO–d6, 75 MHz): δ 28.43, 29.24, 32.26 (two peaks)), 50.15, 64.50, 114.69, 115.22, 

115.47, 120.75, 122.39, 122.77, 122.85, 123.66, 124.41, 129.69, 129.78, 129.84, 135.90, 145.43, 



147.36, 152.51, 163.00, 196.25 ppm. Anal. calcd. for C111H108N12O12: C; 73.95; H, 6.01; N, 

9.30. Found: 73.98; H, 6.04; N, 9.33. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 


