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Spectral data of Remaining Compounds
 Physical data for the benzo[f]chromeno[3,4-b]quinolin-6-one derivatives:
14-phenyl-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4b): Yellow solid, mp: 244-245°C; IR (KBr): 3348, 1683, 1527, 745 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 6.24 (s, 1H), 7.06 (t, J = 7.2 Hz, 1H), 7.18 (t, J = 7.6 Hz, 3H), 7.29-7.35 (m, 4H), 7.41 (t, J = 7.6 Hz, 1H), 7.50 (d, J = 7.6 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.73-7.78 (m, 3H), 7.96-8.10 (m, 1H), 8.18 (d, J = 8.0 Hz, 1 H); 13C NMR (CDCl3, 100 MHz) δ = 37.18, 110.9, 114.8, 116.7, 118.3, 120.9, 121.4, 121.9, 122.2, 123.3, 125.3 (2C), 125.9, 126.6 (2C), 126.9, 127.1 (3C), 127.7, 128.9, 129.9, 133.9, 143.9, 148.1, 155.9; Anal. Calcd for C26H17NO2 (375.42): C, 83.18; H, 4.56; N, 3.73; Found: C, 83.34; H, 4.62; N, 3.88%.
14-(4-bromophenyl)-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4c): 

Yellow solid; mp: 272-274°C IR (KBr): 3341, 2922, 1702, 1525, 741 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 6.19 (s, 1H), 7.19 (d, J = 8.8 Hz, 1H), 7.37-7.28 (m, 9 H), 7.52 (t, J = 8 Hz, 1H), 7.73 (d, J = 8.8 Hz, 1H), 7.77(d, J = 8.4 Hz, 1 H), 7.91 (d, J = 8.0 Hz, 1H), 8.10 (d, J = 8.4 Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ = 39.0, 112.4, 117.2, 117.3, 119.7, 120.0, 121.2, 122.0, 122.3, 123.5, 124.1, 125.1, 127.5, 128.1, 129.6, 129.8 (3C), 131.1, 131.5, 132.1 (2C), 134.6, 143.3, 150.1, 158.3; Anal. Calcd for C26H16BrNO2 (454.31): C, 68.74; H, 3.55; N, 3.08; Found: C, 68.92; H, 3.64; N, 3.22%. 
14-(4-fluorophenyl)-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4d):

 Yellow solid, mp:  256-257°C, IR (KBr): 3362, 2924, 1702, 1524, 742 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 6.09 (s, 1 H) , 6.76 (t, J = 8.4 Hz, 2H), 7.09 (d, J = 8.0 Hz, 1H), 7.18-7.29 (m, 5H), 7.33-7.36 (m, 2H), 7.42 (t, J = 8 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.67 (d, J = 8.0 Hz, 1H), 7.82-7.83 (m, 1H), 8.01 (d, J = 8.4 Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ = 38.7, 112.7, 115.7, 115.9, 117.2 (2C), 119.8, 120.0, 120.4, 122.0, 122.4, 124.0, 125.0, 127.4, 128.0, 129.2, 129.6, 129.7 (2C), 129.8, 131.0, 131.6, 134.6, 140.2, 150.1, 158.3; Anal. Calcd for C26H16FNO2 (393.41): C, 79.38; H, 4.10; N, 3.56; Found: C, 79.56; H, 4.18; N, 3.70%.
14-(4-methoxyphenyl)-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4f): Yellow solid, mp: 282-284°C IR (KBr): 3369, 2923, 1705, 1525, 747 cm-1.1H NMR (CDCl3, 400 MHz): δ = 3.65 (s, 3H, -OMe), 6.20 (s, 1H), 6.71 (d, J = 7.6 Hz, 1H), 7.19 (d, J = 8.4 Hz, 1H), 7.30-7.38 (m, 5H), 7.41 (d, J = 7.6 Hz, 2H), 7.52 (t, J = 8.0Hz, 2H), 7.73 (d, J = 8.4 Hz, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.98-8.10 (m, 1H), 8.17 (d, J = 8.4 Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ = 36.3, 53.5, 112.4 (2C), 113.0, 114.8, 116.7, 118.2, 118.4, 121.0, 121.4, 121.8, 122.0, 123.2, 125.2, 125.8, 126.8, 127.1, 127.6 (2C), 129.0, 129.9, 133.9, 136.2, 148.1, 155.0, 156.6; Anal. Calcd for C27H19NO3 (405.44): C, 79.98; H, 4.72; N, 3.45; Found: C, 80.12; H, 4.80; N, 3.58%. 
14-(4-chlorophenyl)-2-methoxy-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4h): Yellow solid, mp: 291-292°C. IR (KBr): 3326, 1702, 1529, 806 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 3.90 (s, 3H, -OMe), 6.11(s, 1H), 6.91-6.88 (m 1H), 7.18-7.13 (m, 3H), 7.27-7.24 (m, 1H), 7.34-7.32 (m, 3H), 7.41 (d, J = 8.4 Hz, 2H), 7.53-7.49 (m, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.75(d, J = 8.0 Hz, 1H), 8.08 (d, J = 8.8 Hz, 1H). 13C NMR (CDCl3, 100 MHz): δ = 38.2, 55.4, 105.8, 108.7, 111.6, 113.5, 116.9, 117.5, 118.3, 119.9, 121.7, 123.1, 123.6, 126.5, 128.2 (2C), 128.3, 128.4, 128.8, 129.1 (2C), 130.2, 134.7, 143.2, 143.5, 155.9, 157.21. Anal. Calcd for C27H18ClNO3 (439.89): C, 73.72; H, 4.12; N, 3.18; Found: C, 73.94; H, 4.20; N, 3.30%.
14-(4-fluorophenyl)-2-methoxy-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4i): Yellow solid, mp: 258-260°C. IR (KBr): 3343, 1697, 1527, 741 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 3.91 (s, 3H, -OMe), 6.17 (s, 1H), 6.87 (t, J = 8.4 Hz, 2H), 6.92 (dd, J = 8.8, 2.8 Hz, 1H), 7.18 (d, J = 8.8 Hz, 1H), 7.27 (d, J = 9.2 Hz, 1H), 7.33-7.38 (m, 3H), 7.45 (dd, J = 8.4, 5.2 Hz, 2H), 7.52 (t, J = 8.4 Hz, 1H), 7.74 (d, J = 8.8 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H); 13C NMR (CDCl3, 100 MHz) δ = 37.7, 55.6, 106.1, 112.1, 113.8, 114.8 (2C), 115.0, 116.8, 117.8, 118.8, 120.0, 122.3, 123.1, 125.6, 126.4, 128.2, 128.3(2C), 129.5 (2C), 130.1, 131.0, 134.9, 143.5, 156.0, 157.0; Anal. Calcd for C27H18FNO3 (423.43): C, 76.59; H, 4.28; N, 3.31; Found: C, 76.74; H, 4.36; N, 3.342. 
2-bromo-14-(4-fluorophenyl)-7,14-dihydro-6H-benzo[f]chromeno[3,4-b]quinolin-6-one (4l): Yellow solid, mp: 276-278°C. IR (KBr): 3341, 1703, 1646 cm-1. 1H NMR (CDCl3, 400 MHz): δ = 6.13 (s, 1H), 6.89 (t, J = 8.4 Hz, 2H), 7.23-7.17 (m, 3H), 7.45-7.35 (m, 5H), 7.75 (d, J = 8.8 Hz, 1H), 7.78 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 2.4 Hz, 1H), 8.12 (d, J = 8.8 Hz, 1H),; 13C NMR (CDCl3, 100 MHz): δ = 112.5, 114.9, 115.1, 117.1, 117.6, 117.8, 118.0, 121.5, 122.4, 122.6, 123.3, 124.2, 124.9, 126.5, 128.2 (2C), 129.0, 129.4 (2C), 129.5, 130.3, 131.0, 134.8, 141.1, 148.1, 156.4; Anal. Calcd for C26H15BrFNO2 (471.30): C, 66.32; H, 3.34; N, 2.98; Found: C, 66.12; H, 3.20; N, 2.97%.  
Physical data for the chromeno[3,4-b]quinoline-6,11-dione derivatives:
12-(thiophen-2-yl)-9,10-dihydro-9,9-dimethyl-6H-chromeno[3,4-b]quinoline-6,11(8H,12H)-dione  (5h): 

Yellow solid, mp 290-295°C; IR (KBr, cm-1): 3264 (NH), 1719 (C=O), 1629 (C=O), 1597 (C=C); 1H NMR (400 MHz, CDCl3): δ 1.01 (3 H, s), 1.09 (3 H, s), 2.29 (1 H, s ), 2.42-2.44 (3 H, m), 5.90 (1 H, s), 6.78 (1H, t, J = 3.6 Hz Hz), 6.86 (1H, d, J = 3.2 Hz ), 7.05 (1 H, d, J = 5.2 Hz), 7.13 (1 H, s), 7.25 (1H, t, J = 7.6 Hz), 7.31 (1 H, d, J = 8.0 Hz), 7.38 (1 H, t, J = 7.2 Hz), 7.71 (1 H, d, J = 8.8 Hz) ; 13C NMR (100 Hz, CDCl3): δ 27.3, 29.5, 31.1, 32.8, 41.1, 50.8, 108.1, 116.8, 119.0, 121.7, 124.0, 124.6, 125.0, 125.2, 125.5, 126.7, 129.3, 147.0, 149.8, 150.6, 157.4, 195.2; Anal. Calcd for C22H19NO3S (377.46): C, 70.00; H, 5.07; N, 3.71 Found: C, 70.09; H, 5.12; N, 3.74 %.

2-Methoxy-12-(4-chlorophenyl)-9,10-dihydro-9,9-dimethyl-6H-chromeno[3,4-b]quinoline-6,11(8H,12H)-dione (5j): 

Yellow solid, mp 225-230°C; IR (KBr, cm-1): 3336 (NH), 1698 (C=O), 1636 (C=O), 1573 (C=C); 1H NMR (400 MHz, CDCl3): δ 0.95 (3 H, s), 1.11 (3 H, s), 2.22 (1 H, d, J = 17.2 Hz), 2.29 (1 H, d, J = 16.4 Hz), 2.40 (1 H, d, J = 16.4 Hz), 2.48 (1 H, d, J = 16.8 Hz), 3.76 (3 H, s), 5.51 (1 H, s), 6.94 (1H, dd, J = 2.8 Hz, 8.8 Hz), 6.98 (1H, d, J = 2.4 Hz ), 7.11 (1 H, s, NH), 7.20-7.23 (2 H, m), 7.26 (1 H, d, J = 6.4 Hz,), 7.36 (2 H, d, J = 1.6 Hz); 13C NMR (100 Hz, CDCl3): δ 27.3, 29.4, 32.9, 35.9,  41.5, 50.9, 55.3, 109.1, 114.1, 116.9, 119.2, 121.8, 124.2, 125.2, 126.9, 129.3, 129.3, 136.7, 148.7, 150.7, 157.7, 158.5, 195.4; Anal. Calcd for C25H22ClNO4 (435.90): C, 68.88; H, 5.09; N, 3.21, Found: C, 68.96; H, 5.14; N, 3.17 %.

12-(4-chlorophenyl)-9,10-dihydro-9,9-dimethyl-2-nitro-7H-chromeno[3,4-b]quinoline-6,11(8H,12H)-dione (5m):

Yellow solid, mp 258-262°C; IR (KBr, cm-1): 3358 (NH), 1727 (C=O), 1632 (C=O), 1529 (C=C); 1H NMR (400 MHz, CDCl3): δ 0.98 (3 H, s), 1.13 (3 H, s), 2.25 (1 H, d, J = 16.4 Hz), 2.32 (1 H, d, J = 16.8 Hz), 2.46 (1 H, d, J = 16.4 Hz), 2.53 (1 H, d, J = 16.8 Hz), 5.58 (1 H, s), 7.22-7.27 (3 H, m), 7.39 (2H, dd, J = 2.0 Hz, 8.4 Hz), 7.44 (1 H, dd, J = 2.4 Hz, 8.8 Hz), 8.22 (1 H, d, J = 9.2 Hz), 8.51 (1 H, s); 13C NMR (100 Hz, CDCl3): δ 27.3, 29.4, 33.0, 36.5, 41.4, 50.7, 109.1, 118.1, 119.7, 119.9, 121.7, 123.4, 124.1, 124.3, 130.0, 132.3, 142.4, 144.9, 148.5, 153.7, 156.3, 195.2; Anal. Calcd for C24H19ClN2O5(450.87): C, 63.93; H, 4.25; N, 6.21 Found: C, 63.88; H, 4.30; N, 6.18 %.
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1H NMR (400 MHz, CDCl3) of compound 4a
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13 C NMR (100 MHz, CDCl3) of compound 4a
[image: image26.wmf]O

N

H

C

l

O

[image: image3.png]SN_22
expl s2pul

SAMPLE SPECIAL
date Jan 29 2012 temp not used
solvent CDCI3 gain not used
file /export/home/~ spin not used
ciftemp/Nap~AC-Br—-~ hst 0.008
7 pwse 19.700
ACQUISITION - alfa 20.000
sSw 6388.8 FLAGS
at 1.998 i1 n
np 25528 1in n
b not used dp v
bs 4 hs nn
d1 1.000 PROCESSING
nt 32 1b 0.10
ct 32 fn 65536
TRANSMITTER DISPLAY
tn i H1 sp -147.4
sfrq 399.853 wp 4970.7
tof 362.8 rfl 793.9
tpwr §7 rfp 0
pw 9.850 rp 103.5
DECOUPLER 1p -99.0
dn Cc13 pLOT
dof 0 wc 250
dm nnn  sc [}
dmm .C VS 34
dpwr 50 th 4
dmf 15900 nm cdc ph
T T T T ' T T T T T T T T l T I T T T 23
11 10 9 8 6
Yoy Ly E
5.765.68.4p7.21 .93

5.%0.56 39.A8925

A

|

3




1H NMR (400 MHz, CDCl3) of compound 4c
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13 C NMR (400 MHz, CDCl3) of compound 4c
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1H NMR (400 MHz, CDCl3) of compound 4d
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13C NMR (100 MHz, CDCl3) of compound 4d
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1H NMR (400 MHz, CDCl3) of compound 4e
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13 C NMR (100 MHz, CDCl3) of compound 4e
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1H NMR (400 MHz, CDCl3) of compound 4g
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13 C NMR (100 MHz, CDCl3) of compound 4g
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1H NMR (400 MHz, CDCl3) of compound 4j
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13 C NMR (100 MHz, CDCl3) of compound 4j
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1H NMR (400 MHz, CDCl3) of compound 4k
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13 C NMR (100 MHz, CDCl3) of compound 4k
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1H NMR (400 MHz, CDCl3) of compound 5f
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13 C NMR (100 MHz, CDCl3) of compound 5f
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1H NMR (400 MHz, CDCl3) of compound 5g
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13 C NMR (100 MHz, CDCl3) of compound 5g
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1H NMR (400 MHz, CDCl3) of compound 5i
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13 C NMR (100 MHz, CDCl3) of compound 5i
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1H NMR (400 MHz, CDCl3) of compound 5k
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13 C NMR (100 MHz, CDCl3) of compound 5k
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1H NMR (400 MHz, CDCl3) of compound 5l
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13 C NMR (100 MHz, CDCl3) of compound 5l
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