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General Procedures:
Melting points were determined on XT-5 microscopic melting-point apparatus and were uncorrected. IR spectra were recorded on a FT Bruker Tensor 27 spectrometer. 1H NMR spectra was obtained from solution in DMSO-d6 with Me4Si as internal standard using a Bruker-400 spectrometer. 13C NMR spectra was obtained from solution in DMSO-d6 or mixed solvents (DMSO-d6 : CDCl3 = 6:1) using a Bruker-400 spectrometer. HRMS spectra were obtained with a Bruker microTOF-Q 134 instrument.
General Procedure for the Synthesis of compounds 3 and 5:
The mixture of 2-arylidene-2,3-dihydroinden-1-one 1 or 2-arylidene-3,4-dihydronaphthalen-1(2H)-one  4  (1 mmol), 6-amino-1,3-dimethylpyrimidine-2,4(1H,3H)-dione 2 (1 mmol), CH3CN (6 mL) and p-TSA•H2O (0.3 mmol) was refluxed at 80 oC for about 1-3h. After completion (TLC), the precipitate formed was filtered, dried. The 3 and 5 were gained by recrystallization from DMF.
[bookmark: OLE_LINK16]Characterization data of products:
5-(4-fluorophenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido[2,3-d]pyrimidine-2,4(3H)-dione (3a)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]m.p. 257-258 C (Lit.[1]257-259 oC); IR (KBr, , cm-1): 1702, 1659, 1570, 1500, 1453, 1373, 1362, 1301, 1280, 1226, 1196, 1156, 1092, 1073, 1015, 978, 937, 861, 836, 805, 784, 750, 713, 618, 583, 552; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.08 (t, J = 4.0 Hz, 1H, ArH), 7.63-7.61 (m, 1H, ArH), 7.54-7.52 (m, 2H, ArH), 7.40 (dd, J1 = 8.8 Hz, J2 = 5.6 Hz, 2H, ArH), 7.29 (t, J = 8.8 Hz, 2H, ArH), 3.74 (s, 3H, CH3), 3.61 (s, 2H, CH2), 3.18 (s, 3H, CH3); HRMS (ESI m/z) calculated for C22H16FN3NaO2: 396.1124, found [M+Na]+: 396.1136.
5-(4-chlorophenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido[2,3-d]pyrimidine-2,4(3H)-dione (3b)
m.p. >280 C (Lit.[1]285-287 oC); IR (KBr, , cm-1): 1705, 1662, 1571, 1497, 1467, 1375, 1300, 1235, 1194, 1162, 1083, 1011, 975, 852, 825, 781, 745, 710, 616; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.09 (s, 1H, ArH), 7.62 (s, 1H, ArH), 7.52 (d, J = 8.0 Hz, 4H, ArH), 7.38 (d, J = 8.0 Hz, 2H, ArH), 3.75 (s, 3H, CH3), 3.63 (s, 2H, CH2), 3.19 (s, 3H, CH3); HRMS (ESI m/z) calculated for C22H16ClN3NaO2: 412.0829, found [M+Na]+: 412.0840.
5-(3,4-dichlorophenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido [2,3-d]pyrimidine-2,4(3H)-dione (3c)
m.p. >280 C; IR (KBr, , cm-1): 1705, 1657, 1578, 1501, 1479, 1411, 1383, 1362, 1298, 1276, 1231, 1195, 1134, 1095, 1028, 978, 879, 833, 800, 763, 749, 737, 719, 663, 622; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.10-8.08 (m, 1H, ArH), 7.73 (d, J = 8.0 Hz, 1H, ArH), 7.68 (d, J = 1.6 Hz, 1H, ArH), 7.64-7.61 (m, 1H, ArH), 7.57-7.52 (m, 2H, ArH), 7.36 (dd, J1 = 8.0 Hz, J2 = 2.0 Hz, 1H, ArH), 3.75 (s, 3H, CH3), 3.64 (s, 2H, CH2), 3.19 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 163.0, 160.7, 152.4, 151.1, 146.4, 139.3, 138.8, 132.1, 131.4, 131.1, 130.4, 129.7, 128.0, 127.9, 126.0, 122.3, 105.6, 33.9, 30.2, 28.4; HRMS (ESI m/z) calculated for C22H15Cl2N3NaO2: 446.0439, found [M+Na]+: 446.0428.
5-(4-bromophenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido[2,3-d]pyrimidine-2,4(3H)-dione (3d)
m.p. >280 C; IR (KBr, , cm-1): 1705, 1660, 1583, 1571, 1497, 1470, 1449, 1392, 1362, 1303, 1232, 1194, 1175, 1161, 1093, 1068, 1011, 974, 852, 829, 807, 795, 780, 745, 711, 653, 614, 572; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.08 (t, J = 3.6 Hz, 1H, ArH), 7.66 (dd, J1 = 6.8 Hz, J2 = 2.0 Hz, 2H, ArH), 7.62 (t, J = 3.6 Hz, 1H, ArH), 7.54 (t, J = 4.4 Hz, 2H, ArH), 7.31 (dd, J1 = 6.8 Hz, J2 = 2.0 Hz, 2H, ArH), 3.75 (s, 3H, CH3), 3.62 (s, 2H, CH2), 3.18 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 162.7, 160.7, 152.5, 151.2, 148.1, 146.5, 139.4, 137.6, 132.2, 131.2, 131.0, 130.0, 127.9, 126.1, 122.2, 121.4, 105.8, 34.0, 30.2, 28.4; HRMS (ESI m/z) calculated for C22H16BrN3NaO2: 456.0324, found [M+Na]+: 456.0331.
5-(3,4-dimethylphenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido [2,3-d]pyrimidine-2,4(3H)-dione (3e)
m.p. 257-258 C; IR (KBr, , cm-1): 1709, 1661, 1577, 1495, 1473, 1413, 1371, 1303, 1289, 1240, 1185, 1158, 1093, 978, 829, 805, 749, 712, 627; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.08 (s, 1H, ArH), 7.62 (s, 1H, ArH), 7.54 (s, 2H, ArH), 7.21 (d, J = 7.6 Hz, 1H, ArH), 7.11 (s, 1H, ArH), 7.03 (d, J = 7.6 Hz, 1H, ArH), 3.75 (s, 3H, CH3), 3.61 (s, 2H, CH2), 3.18 (s, 3H, CH3), 2.31 (s, 3H, CH3), 2.27 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 162.4, 160.6, 152.5, 151.3, 149.8, 146.5, 139.5, 135.9, 135.8, 135.7, 132.4, 130.8, 129.4, 128.7, 127.9, 126.0, 125.2, 122.1, 105.9, 34.2, 30.2, 28.4, 20.0, 19.7; HRMS (ESI m/z) calculated for C24H21N3NaO2: 406.1531, found [M+Na]+: 406.1538.
5-(4-methoxyphenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido [2,3-d]pyrimidine-2,4(3H)-dione (3f)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]m.p. 262-263 C; IR (KBr, , cm-1): 1700, 1655, 1567, 1497, 1461, 1373, 1304, 1292, 1253, 1230, 1174, 1090, 1025, 974, 837, 800, 786, 747, 712, 618, 588, 555, 528; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.06 (t, J = 4.8 Hz, 1H, ArH), 7.61 (d, J = 4.0 Hz, 1H, ArH), 7.52 (t, J = 4.0 Hz, 2H, ArH), 7.29 (d, J = 8.8 Hz, 2H, ArH), 7.01 (d, J = 8.8 Hz, 2H, ArH), 3.84 (s, 3H, OCH3), 3.74 (s, 3H, CH3), 3.63 (s, 2H, CH2), 3.18 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 162.4, 160.7, 159.2, 152.6, 151.3, 149.5, 146.5, 139.6, 132.6, 130.8, 130.2, 129.4, 127.8, 126.0, 122.1, 113.6, 106.0, 55.5, 34.3, 30.2, 28.4; HRMS (ESI m/z) calculated for C23H19N3NaO3: 408.1324, found [M+Na]+: 408.1320.
5-(3,4-dimethoxyphenyl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6] pyrido[2,3-d]pyrimidine-2,4(3H)-dione (3g)
m.p. 256-257 C; IR (KBr, , cm-1): 1701, 1660, 1570, 1503, 1466, 1417, 1376, 1362, 1301, 1257, 1194, 1176, 1135, 1094, 944, 883, 803, 784, 750, 711, 639, 604; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.08 (t, J = 4.0 Hz, 1H, ArH), 7.64 (t, J = 4.0 Hz, 1H, ArH), 7.53 (t, J = 4.4 Hz, 2H, ArH), 7.03 (d, J = 8.4 Hz, 1H, ArH), 6.95 (d, J = 2.0 Hz, 1H, ArH), 6.87 (dd, J1 = 8.4 Hz, J2 = 2.0 Hz, 1H, ArH), 3.84 (s, 3H, OCH3), 3.76 (s, 3H, OCH3), 3.73 (s, 3H, CH3), 3.69 (d, J = 11.2 Hz, 2H, CH2), 3.19 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 162.4, 160.6, 152.5, 151.3, 149.5, 148.7, 148.6, 146.5, 139.5, 132.6, 130.8, 130.6, 127.8, 126.0, 122.1, 120.2, 112.0, 111.5, 106.0, 56.0, 55.9, 34.2, 30.2, 28.4; HRMS (ESI m/z) calculated for C24H21N3NaO4: 438.1430, found [M+Na]+: 438.1451.
5-(benzo[d][1,3]dioxol-5-yl)-1,3-dimethyl-1,6-dihydro-2H-indeno[2',1':5,6] pyrido[2,3-d]pyrimidine-2,4(3H)-dione (3h)
m.p. 276-277 C;IR (KBr, , cm-1): 1703, 1657, 1575, 1503, 1490, 1438, 1375, 1302, 1241, 1171, 1032, 916, 824, 806, 781, 748, 710, 637, 565,531; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.05 (t, J = 3.2 Hz, 1H, ArH), 7.63-7.61 (m, 1H, ArH), 7.55-7.51 (m, 2H, ArH), 6.99 (d, J = 8.0 Hz, 1H, ArH), 6.91 (d, J = 1.6 Hz, 1H, ArH), 6.81 (dd, J1 = 8.0 Hz, J2 = 1.6 Hz, 1H, ArH), 6.10 (d, J = 10.0 Hz, 2H, CH2), 3.73 (s, 3H, CH3), 3.64 (d, J = 12.4 Hz, 2H, CH2), 3.18 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 162.5, 160.6, 151.3, 147.3, 147.2, 139.5, 138.1, 132.6, 131.8, 128.4, 126.0, 109.0, 108.2, 30.2, 28.4, 21.3; HRMS (ESI m/z) calculated for C23H17N3NaO4: 422.1117, found [M+Na]+: 422.1135.
1,3-dimethyl-5-phenyl-1,6-dihydro-2H-indeno[2',1':5,6]pyrido[2,3-d]pyramid ine-2,4(3H)-dione (5a)
m.p. 255-256 C (Lit.[1] 350-352 oC); IR (KBr, , cm-1): 1702, 1658, 1556, 1499, 1444, 1409, 1388, 1361, 1283, 1251, 1231, 1204, 1094, 1071, 1032, 994, 933, 785, 750, 708, 697, 637; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.35 (s, 1H, ArH), 7.44-7.40 (m, 5H, ArH), 7.31 (s, 1H, ArH), 7.15 (d, J = 6.8 Hz, 2H, ArH), 3.73 (s, 3H, CH3), 3.15 (s, 3H, CH3), 2.80 (t, J = 6.8 Hz, 2H, CH2), 2.45 (t, J = 6.8 Hz, 2H, CH2); HRMS (ESI m/z) calculated for C23H19N3NaO2: 392.1375, found [M+Na]+: 392.1370.
7-(3-fluorophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b] quinoline-8,10(5H,9H)-dione (5b)
m.p. 233-234 C; IR (KBr, , cm-1): 1701, 1657, 1613, 1556, 1489, 1436, 1410, 1387, 1360, 1284, 1249, 1193, 1093, 1072, 940, 898, 784, 763, 750, 689, 643; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.36-8.34 (m, 1H, ArH), 7.46-7.43 (m, 3H, ArH), 7.33-7.31 (m, 1H, ArH), 7.26-7.21 (m, 1H, ArH), 7.06-7.03 (m, 1H, ArH), 6.99 (d, J = 7.6 Hz, 1H, ArH), 3.73 (s, 3H, CH3), 3.16 (s, 3H, CH3), 2.84-2.80 (m, 2H, CH2), 2.47 (d, J = 6.4 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 163.7, 161.2, 160.2, 155.2, 151.2, 150.3, 150.1, 140.8, 140.7, 139.5, 133.4, 131.2, 130.3, 130.2, 128.2, 127.4, 126.5, 126.3, 123.6, 114.8, 114.6, 114.4, 114.2, 107.0, 29.9, 28.4, 27.4, 24.4; HRMS (ESI m/z) calculated for C23H18FN3NaO2: 410.1281, found [M+Na]+: 410.1292.
7-(4-fluorophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b] quinoline-8,10(5H,9H)-dione (5c)
m.p. 259-260 C; IR (KBr, , cm-1): 1702, 1661, 1597, 1554, 1512, 1446, 1411, 1389, 1361, 1285, 1251, 1231, 1157, 1093, 998, 963, 836, 785, 750, 646, 608, 547; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.35 (t, J = 4.0 Hz, 1H, ArH), 7.45 (t, J = 4.0 Hz, 2H, ArH), 7.33-7.25 (m, 3H, ArH), 7.22-7.18 (m, 2H, ArH), 3.73 (s, 3H, CH3), 3.16 (s, 3H, CH3), 2.82 (t, J = 7.6 Hz, 2H, CH2), 2.47 (t, J = 7.6 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.3, 155.0, 151.2, 151.0, 139.5, 133.4, 131.2, 129.7, 129.6, 128.3, 127.5, 126.6, 126.5, 115.4, 115.2, 107.3, 29.9, 28.4, 27.4, 24.5; HRMS (ESI m/z) calculated for C23H18FN3NaO2: 410.1281, found [M+Na]+: 410.1286.
7-(2-chlorophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b] quinoline-8,10(5H,9H)-dione (5d)
m.p. 269-270 C; IR (KBr, , cm-1): 1702, 1660, 1559, 1476, 1447, 1389, 1359, 1287, 1250, 1204, 1161, 1056, 994, 784, 765, 747, 711, 656, 644, 554; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.37 (t, J = 4.0 Hz, 1H, ArH), 7.57 (dd, J1 = 7.6 Hz, J2 = 1.6 Hz, 1H, ArH), 7.47-7.40 (m, 4H, ArH), 7.33 (t, J = 4.0 Hz, 1H, ArH), 7.20 (dd, J1 = 7.6 Hz, J2 = 1.6 Hz, 1H, ArH), 3.74 (s, 3H, CH3), 3.17 (s, 3H, CH3), 2.83 (dd, J1 = 14.8 Hz, J2 = 8.4 Hz, 2H, CH2), 2.45-2.38 (m, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.1, 155.4, 151.2, 150.2, 148.7, 139.6, 137.3, 133.3, 131.3, 131.3, 129.5, 129.2, 128.4, 127.5, 127.4, 126.5, 126.2, 107.1, 29.9, 28.4, 27.4, 24.1; HRMS (ESI m/z) calculated for C23H18ClN3NaO2: 426.0985, found [M+Na]+: 426.0980.
7-(4-chlorophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b] quinoline-8,10(5H,9H)-dione (5e)
m.p. 272-273 C; IR (KBr, , cm-1): 1704, 1661, 1557, 1493, 1446, 1411, 1386, 1360, 1285, 1251, 1205, 1165, 1087, 1014, 835, 813, 782, 749, 730, 646, 556; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.35 (t, J = 4.0 Hz, 1H, ArH), 7.51 (dd, J1 =6.4 Hz, J2 = 2.0 Hz, 2H, ArH), 7.45 (t, J = 4.0 Hz, 2H, ArH), 7.32 (t, J = 4.0 Hz, 1H, ArH), 7.20 (dd, J1 =6.4 Hz, J2 = 2.0 Hz, 2H, ArH), 3.73 (s, 3H, CH3), 3.16 (s, 3H, CH3), 2.82 (t, J = 6.8 Hz, 2H, CH2), 2.47 (t, J = 6.8 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.3, 155.0, 151.2, 150.6, 150.2, 139.6, 137.3, 133.4, 132.6, 131.3, 129.5, 128.4, 128.3, 127.5, 126.6, 126.4, 107.2, 29.9, 28.4, 27.4, 24.5; HRMS (ESI m/z) calculated for C23H18ClN3NaO2: 426.0985, found [M+Na]+: 426.0998.
7-(2,4-dichlorophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5f)
m.p. 261-262 C; IR (KBr, , cm-1): 1712, 1662, 1564, 1462, 1385, 1362, 1287, 1252, 1207, 1099, 1055, 995, 870, 845, 821, 784, 751, 657; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.35 (dd, J1 = 6.4 Hz, J2 = 2.0 Hz, 1H, ArH), 7.76 (d, J = 2.0 Hz, 1H, ArH), 7.52 (dd, J1 = 8.4 Hz, J2 = 2.0 Hz, 1H, ArH), 7.45 (t, J = 3.2 Hz, 2H, ArH), 7.34-7.32 (m, 1H, ArH), 7.24 (d, J = 8.4 Hz, 1H, ArH), 3.73 (s, 3H, CH3), 3.17 (s, 3H, CH3), 2.84 (dd, J1 = 15.6 Hz, J2 = 8.8 Hz, 2H, CH2), 2.46-2.35 (m, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.2, 155.6, 151.1, 150.2, 147.5, 139.6, 136.3, 133.5, 133.2, 132.5, 131.4, 130.6, 128.9, 128.4, 127.7, 127.6, 126.6, 126.2, 107.0, 30.0, 28.4, 27.3, 24.1; HRMS (ESI m/z) calculated for C23H17Cl2N3NaO2: 460.0596, found [M+Na]+: 460.0597.
7-(2-bromophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5g)
m.p. 255-256 C; IR (KBr, , cm-1): 1704, 1670, 1560, 1500, 1474, 1385, 1359, 1286, 1250, 1204, 1028, 784, 742; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.38-8.35 (m, 1H, ArH), 7.73 (dd, J1 =8.4 Hz, J2 = 1.2 Hz, 1H, ArH), 7.47-7.45 (m, 3H, ArH), 7.39-7.32 (m, 2H, ArH), 7.19 (dd, J1 =7.2 Hz, J2 = 2.0 Hz, 1H, ArH), 3.74 (s, 3H, CH3), 3.17 (s, 3H, CH3), 2.84 (dd, J1 = 14.4 Hz, J2 = 7.2 Hz, 2H, CH2), 2.43-2.38 (m, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.0, 155.5, 151.2, 150.2, 139.6, 139.4, 133.3, 132.3, 131.3, 129.6, 129.1, 128.4, 128.0, 127.5, 126.5, 126.1, 121.5, 106.9, 29.9, 28.4, 27.4, 24.2; HRMS (ESI m/z) calculated for C23H18BrN3NaO2: 470.0480, found [M+Na]+: 470.0484.
7-(4-bromophenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5h)
m.p. >280 C; IR (KBr, , cm-1): 1703, 1660, 1556, 1488, 1446, 1386, 1360, 1284, 1250, 1204, 1169, 1069, 1009, 833, 813, 782, 749, 729, 657, 645, 554; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.36-8.34 (m, 1H, ArH), 7.64 (dd, J1 = 6.8 Hz, J2 = 2.0 Hz, 2H, ArH), 7.46-7.44 (m, 2H, ArH), 7.33-7.31 (m, 1H, ArH), 7.13 (dd, J1 = 6.8 Hz, J2 = 2.0 Hz, 2H, ArH), 3.73 (s, 3H, CH3), 3.15 (s, 3H, CH3), 2.81 (t, J = 6.8 Hz, 2H, CH2), 2.46 (t, J = 6.8 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.3, 155.1, 151.2, 150.1, 139.5, 137.7, 133.4, 131.3, 129.8, 128.3, 127.5, 126.6, 126.3, 121.1, 107.1, 29.9, 28.4, 27.4, 24.5; HRMS (ESI m/z) calculated for C23H18BrN3NaO2: 470.0480, found [M+Na]+: 470.0489.
9,11-dimethyl-7-(p-tolyl)-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5i)
m.p. 275-276 C; IR (KBr, , cm-1): 1702, 1665, 1515, 1497, 1445, 1408, 1359, 1284, 1251, 1231, 1204, 1182, 1070, 1034, 998, 840, 824, 783, 750, 706, 662, 646, 610, 547; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.34 (t, J = 4.0 Hz, 1H, ArH), 7.44 (t, J = 4.4 Hz, 2H, ArH), 7.32-7.29 (m, 1H, ArH), 7.24 (d, J = 8.0 Hz, 2H, ArH), 7.02 (d, J = 8.0 Hz, 2H, ArH), 3.72 (s, 3H, CH3), 3.15 (s, 3H, CH3), 2.46 (t, J = 8.0 Hz, 2H, CH2), 2.79 (t, J = 8.0 Hz, 2H, CH2), 2.39 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.3, 154.8, 152.2, 151.3, 150.2, 139.5, 136.6, 135.5, 133.6, 131.1, 128.9, 128.3, 127.5, 126.6, 126.5, 107.3, 29.9, 28.4, 27.5, 24.6, 21.4; HRMS (ESI m/z) calculated for C24H21N3 NaO2: 406.1531, found [M+Na]+: 406.1548.
7-(3,4-dimethylphenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quino- line-8,10(5H,9H)-dione (5j)
m.p. 251-252 C; IR (KBr, , cm-1): 1706, 1663, 1557, 1501, 1446, 1411, 1390, 1360, 1283, 1246, 1205, 1183, 1131, 1095, 1034, 992, 833, 784, 750, 742, 654, 626; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.33 (t, J = 4.4 Hz, 1H, ArH), 7.43 (t, J = 4.4 Hz, 2H, ArH), 7.31-7.29 (m, 1H, ArH), 7.19 (d, J = 7.6 Hz, 1H, ArH), 6.90 (s, 1H, ArH), 6.84 (dd, J1 = 7.6 Hz, J2 = 1.2 Hz, 1H, ArH), 3.72 (s, 3H, CH3), 3.14 (s, 3H, CH3), 2.78 (t, J = 6.8 Hz, 2H, CH2), 2.45 (t, J = 6.8 Hz, 2H, CH2), 2.29 (s, 3H, CH3), 2.25 (s, 3H, CH3); 13C NMR (100 MHz, DMSO-d6: CDCl3 = 6:1) (δ, ppm): 160.2, 154.7, 152.3, 151.3, 150.1, 139.6, 136.0, 135.3, 133.6, 131.2, 129.5, 128.5, 128.3, 127.5, 126.6, 126.5, 125.0, 107.3, 29.9, 28.4, 27.4, 24.6, 20.0, 19.7; HRMS (ESI m/z) calculated for C25H23N3NaO2: 420.1688, found [M+Na]+: 420.1681.
7-(2-methoxyphenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5k)
m.p. 245-246 C; IR (KBr, , cm-1): 1705, 1660, 1603, 1561, 1461, 1431, 1392, 1363, 1285, 1246, 1159, 1091, 1047, 1024, 995, 836, 788, 769, 749, 636; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.34-8.32 (m, 1H, ArH), 7.45-7.41 (m, 2H, ArH), 7.40-7.37 (m, 1H, ArH), 7.32-7.30 (m, 1H, ArH), 7.10 (d, J = 8.4 Hz, 1H, ArH), 7.03-6.97 (m, 2H, ArH), 3.72 (s, 3H, CH3), 3.65 (s, 3H, OCH3), 3.16 (s, 3H, CH3), 2.79 (dd, J1 = 14.8 Hz, J2 = 8.4 Hz, 2H, CH2), 2.43 (dd, J1 = 14.8 Hz, J2 = 8.4 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6) (δ, ppm): 160.1, 156.0, 154.6, 151.3, 150.2, 149.4, 139.7, 133.5, 131.3, 129.5, 128.8, 128.5, 127.7, 127.1, 126.8, 126.5, 120.8, 111.4, 107.8, 55.9, 30.0, 28.4, 27.3, 24.2; HRMS (ESI m/z) calculated for C24H21N3NaO3: 422.1481, found [M+Na]+: 422.1499.
7-(4-methoxyphenyl)-9,11-dimethyl-6,11-dihydrobenzo[h]pyrimido[4,5-b]quinoline-8,10(5H,9H)-dione (5l)
m.p. 252-253C; IR (KBr, , cm-1): 1703, 1664, 1611, 1515, 1445, 1410, 1360, 1289, 1175, 1094, 1069, 1035, 850, 815, 782, 750; 1H NMR (400 MHz, DMSO-d6) (δ, ppm): 8.34-8.32 (m, 1H, ArH), 7.43 (t, J = 4.4 Hz, 2H, ArH), 7.31-7.29 (m, 1H, ArH), 7.08-7.05 (m, 2H, ArH), 7.02-6.99 (m, 2H, ArH), 3.82 (s, 3H, OCH3), 3.71 (s, 3H, CH3), 3.15 (s, 3H, CH3), 2.79 (t, J = 6.8 Hz, 2H, CH2), 2.48 (t, J = 6.8 Hz, 2H, CH2); 13C NMR (100 MHz, DMSO-d6) (δ, ppm): 160.3, 158.9, 154.6, 152.1, 151.3, 150.2, 139.7, 133.6, 131.3, 130.4, 130.0, 129.1, 128.4, 127.6, 126.8, 126.5, 113.8, 107.5, 55.5, 30.0, 28.4, 27.3, 24.6; HRMS (ESI m/z) calculated for C24H21N3NaO3: 422.1481, found [M+Na]+: 422.1486.

Reference:
[1] Hassan, N. A.; Hegab, M. I.; Hashem, A. I.; Abdel-Motti, F. M.;  Hebah, S. H. A.; Abdel- Megeid, F. M. E. J. Heterocyclic Chem. 2007, 44, 775.
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Fig 1 1H NMR Spectra of 3a
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Fig 2 1H NMR Spectra of 3b
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Fig 3 1H NMR Spectra of 3c
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Fig 4 13C NMR Spectra of 3c
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Fig 5 1H NMR Spectra of 3d
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Fig 6 13C NMR Spectra of 3d


Fig 7 1H NMR Spectra of 3e

Fig 8 13C NMR Spectra of 3e


Fig 9 1H NMR Spectra of 3f

Fig 10 13C NMR Spectra of 3f


Fig 11 1H NMR Spectra of 3g

Fig 12 13C NMR Spectra of 3g


Fig 13 1H NMR Spectra of 3h

Fig 14 13C NMR Spectra of 3h


Fig 15 1H NMR Spectra of 5a
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Fig 16 1H NMR Spectra of 5b 

Fig 17 13C NMR Spectra of 5b 
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Fig 18 1H NMR Spectra of 5c
[image: E:\王战胜 重要 文jian\在507\数据处理\王战胜文章\WZS1-2系列\碳谱\wzs 1-2 数据处理\碳谱\碳谱 图片格式 - 副本\5c.jpeg]
Fig 19 13C NMR Spectra of 5c
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Fig 20 1H NMR Spectra of 5d 
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Fig 21 13C NMR Spectra of 5d 
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Fig 22 1H NMR Spectra of 5e
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Fig 23 13C NMR Spectra of 5e
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Fig 24 1H NMR Spectra of 5f 
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Fig 25 13C NMR Spectra of 5f 
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Fig 26 1H NMR Spectra of 5g
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Fig 27 13C NMR Spectra of 5g
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Fig 28 1H NMR Spectra of 5h
[image: E:\王战胜 重要 文jian\在507\数据处理\王战胜文章\WZS1-2系列\碳谱\wzs 1-2 数据处理\碳谱\碳谱 图片格式 - 副本\5h.jpeg]
Fig 29 13C NMR Spectra of 5h
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Fig 31 13C NMR Spectra of 5i
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Fig 32 1H NMR Spectra of 5j
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Fig 33 13C NMR Spectra of 5j
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Fig 34 1H NMR Spectra of 5k
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Fig 35 13C NMR Spectra of 5k
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Fig 36 1H NMR Spectra of 5l
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Fig 37 13C NMR Spectra of 5l
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