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Experimental 
All melting points are in degree centigrade (uncorrected) and were determined on Gallenkamp electric melting point apparatus. Elemental analyses were carried out at Micro analytical Center, Faculty of Science Cairo University. IR spectra were recorded (KBr), (ύ cm-1) on a Mattson 5000 FTIR Spectrophotometer at Micro analytical Center Faculty of Science, Mansoura University. 1H-NMR Spectra were measured on a Varian Spectrophotometer at 300 MHz, using TMS as an internal reference and DMSO-d6 or CDCl3 as solvent at Chemistry Department, Faculty of Science, Cairo University. 13C-NMR (100 MHz) were recorded in DMSO-d6 using a Bruker AV 400 spectrometer at Chemistry Department, Faculty of Science, Assiut University. Mass spectra were recorded on (Kratos, 70 eV) MS equipment and/or a Varian MAT 311 A Spectrometer, at Microanalytical Center, Faculty of Science, Cairo University. Reaction mixtures were monitored by thin layer chromatography (TLC) using EM science silica gel coated plates with visualization by irradiation with ultraviolet lamp. Biological Testing was carried out at Drug Department, Faculty of Pharmacy, Mansoura University, Mansoura, Egypt. 

Synthesis of Heterocyclic Arylidenes:
General Procedure 
A solution of 2-chloro-3-formylquinoline (1) (0.01 mol) in absolute ethanol (50 ml) was treated with sodium hydroxide (2 ml, 40%) followed by addition of the appropriate aldehyde [namely, quinuclidin-3-one hydrochloride, 3-acetyl-2H-chromen-2-one and 2-methyl-4H-benzo[d] [1,3] oxazin-4-one] (0.01 mol). The reaction mixture was stirred at room temperature for 40 min. The resulting precipitate was collected by filtration, washed with hot pet. ether and recrystallized from ethanol yielded 2-5 respectively.
2-((2-chloroquinolin-3-yl)methylene)quinuclidin-3-one (2a):
Yield 56% (Yellow crystals); m.p. 184-185°C (ethanol); Rf = 0.46 [pet. ether (60-80):ethyl acetate (4:1)]; IR (KBr): γmax/cm-1 = 1705 (CO), 1617 (C=N), 1567 (C=C, conjugated), 754 (C–Cl; 1H NMR (300 MHz, CDCl3)  δ:  1.67 (m, 2H, CH2-C), 2.08 (m, 2H , CH2-C), 2.71 (q, 1H, bridgehead), 3.06 (m, 2H, CH2-N), 3.23 (m, 2H, CH2-N), 7.27 (s, 1H, CH=C), 7.56 (t, 1H, H-7), 7.74 (t, 1H, H-6), 7.87 (d, J = 8.4Hz, 1H, H-8), 7.96 (d, J = 8.4 Hz, 1H, H-5), 9.29 (s, 1H, H-4); 13C NMR (75 MHz, CDCl3); δ 25.48 (2C), 39.95 (2C), 47.36, 116.99 (C=CH), 125.67(C), 126.88 (C), 127.06 (C), 128.09 (C), 128.49 (C), 131.17, 141.84 (CH quinoline), 146.93 (C=CH), 147.01 (C ), 151.09 (C-Cl), 204.85 (C=O); MS m/z (%) = 298/300 (M+), 270 ( 21.61), 244 (52.57), 243 (69.64), 235 (32.24), 234 (93.67), 228 (44.41), 215 (50.22), 201 (100.00, base peak), 192 (27.86), 103 (62.63), 69 (32.85); Anal. Calcd. For C17H15ClN2O (298.77): C, 68.34; H, 5.06; N, 9.38; Found: C, 68.32; H, 5.05; N, 9.35%.
2-((2-methoxyquinolin-3-yl)methylene)quinuclidin-3-one (2b):
Yield 63% (Yellow crystals); m.p 174-176 ˚C; Rf = 0.54 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr):Vmax,cm-1= 1710 (C=O), 1632, 1608 (C=N), 1567 (C=C, conjugated); 1H NMR ( 300 MHz, CDCl3) δ: 1.25 (m, 2H, CH2-C), 2.06 (m, 2H, CH2-C), 2.67 (q, 1H, bridgehead), 3.05 (m , 2H, CH2-N), 3.19 (m , 2H, CH2-N), 4.11 ( s, 3H, OMe), 7.27 (s, 1H, CH=C), 7.37 (t, 1H, H-7), 7,61 (t, 1H, H-6), 7.76 (d, J = 8.4Hz, 1H, H-8), 7.79 (d, J = 8.1 Hz, 1H, H-5), 9.29 (s, 1H, H-4);  9.20 (s, 1H, H-4); MS m/z (%) = 296 (M++ 2, 2.48), 295 (M++ 1, 21.04), 294 (M+, 100.00, base peak), 267 (13.96), 266 (74.36), 265 (68.03), 263 (37.87), 239 ( 18.19), 238 (94.47), 237 (64.50); Anal. Calcd. For C18H18N2O2 (294.35): C, 73.45; H, 6.16; N, 9.52; Found: C, 73.47; H, 6.15; N, 9.49%.

3-(3-(2-chloroquinolin-3-yl)acryloyl)-2H-chromen-2-one (3):
Yield 69% (Yellow powder); m.p 116-117˚C; Rf = 0.42 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr):γmax/cm-1 = 1705 (O-C=O), 1645 (CO), 1609 (C=N), 1580 (C=C, conjugated); 1H NMR (300 MHz, DMSO-d6) δ: 6.85 (d,1H,-CO-CH=), 6.90 (d, 1H, =CH-Ar), 7.26-8.12 (m, 8H, Ar-CH), 8.44 ((s, 1H, CH-coumarin), 9.12 (s, 1H, H-4); 13C NMR (125 MHz DMSO-d6); δ 116.39 (C=CH), 119.44 (CH=C), 121.15 (C), 125.48 (C), 127.71 (2C), 127.96 (2C), 128.69 (2C), 129.84 (2C), 132.17 (2CH), 135.92 (C3H quinoline), 137.39 (C3H coumarine), 139.76 (C4H quinoline), 147.13 (C4H coumarine), 149.56 (C-Cl), 157.57 (O-C=O), 188.07 (C=O);    MS m/z (%) = 363 (M++ 2, 1.56), 362 (M++ 1, 1.56), 361 (M+, 6.62), 360 (M+-1, 10.67), 328 (11.77), 310 (20.55), 276 (10.56), 196 (44.55), 176 (100.00, base peak), 153 (18.28); Anal. Calcd. For C21H12ClNO3 (361.78): C, 69.72; H, 3.34; N, 3.87; Found: C, 69.69; H, 3.33; N, 3.83%.

2-(2-oxobenzo[b][1,8]naphthyridin-1(2H)-yl)benzoic acid (4):
Yield 57% (White powder); m.p >300˚C; Rf = 0.31 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr): γmax/cm-1 = 3384 (OH), 1671 (O-C=O), 1649 ( amidic C=O), 1588 (C=C, conjugated); 1H NMR (300 MHz, DMSO-d6) δ: 6.91-7.28 (m, 10H, Ar-CH), 7.99 (d, J = 7.8Hz, 1H, COC=CH), 8.43 (d, J = 8.1Hz, 1H, COCH=C), 14.05 (s, 1H, OH); MS m/z (%) = 315 (M+, 5.78), 314 (M+-1, 8.78), 312 (2.04), 265 (22.35), 250 (11.83), 188 (13.18), 123 (19.58), 98 (42.14), 69 (100, base peak); Anal. Calcd. For C19H12N2O3 (316.32): C, 72.15; H, 3.82; N, 8.86; Found: C, 72.21; H, 3.77; N, 8.80%.

Synthesis of 4-((2-methoxyquinolin-3-yl)methylene)-2-methyloxazol-5(4H)-one (5):  
A mixture of 2-methoxyquinoline-3-carbaldehyde (1a) (0.125 mol), N-acetylglycine (0.125 mol), acetic anhydride (0.75 mol) and anhydrous sodium acetate (0.125 mol) was warmed in a water-bath till it became homogeneous solution (30 minutes). The formed precipitate was collected by filtration, washed with hot water and recrystallized from ethanol.
Yield 69% (Orange crystals); m.p 190-192˚C; Rf = 0.77 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr): γmax/cm-1 = 1680 (O-C=O), 1658, 1616 (C=N), 1589 (C=C, conjugated); 1H NMR ( 300 MHz, CDCl3) δ: 1.36 (s, 3H, CH3), 4.14 (s, 3H, OCH3), 7.27 ( s. 1H, CH=C), 7.4-7.5 (m, 4H, Ar-H), 9.35 (s, 1H, H-4); 13C NMR (75 MHz, CDCl3) δ: 14.12 (CH3), 53.76 (OCH3), 118.97, 123.99, 124.63, 125.61, 126.57, 127.82, 130.21, 131.29,  140.98, 142.18, 146.34, 159.18, 164.97;  MS m/z (%) = 270 (M++ 2, 1.57), 269 (M++ 1, 13.4), 268 (M+, 71.39), 198 (100.00, base peak), 183 (13.37), 180 (9.1), 158 (70.4), 152 (1.5), 43 (45.91); Anal. Calcd. For C15H12N2O3 (268.27): C, 67.16; H, 4.51; N, 10.44; Found: C, 67.08; H, 4.47; N, 10.27%.

5-acetyl-2-amino-4-(2-methoxyquinolin-3-yl)-6-methylnicotinonitrile (6):
A mixture of 2-methoxyquinoline-3-carbaldehyde (1b) (1.0 mmol), acetylacetone (1.0 mmol), malononitrile (1.0 mmol) and ammonium acetate (1.5 mmol) in ethanol  (5 ml) was refluxed on water bath for 3 hr, then poured onto ice cold water. The resulting solid was filtered off, wash with hot pet. ether and recrystallized from ethanol.
Yield 42% (orange powder ); m.p 213-214˚C; Rf =0.86 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr): γmax, cm-1 = 3375, 3317 (NH2), 2219 (CN), 1675 (C=O), 1632 (C=N), 1604 (C=C); 1H NMR (300 MHz, DMSO-d6) δ:  2.13(s, 3H, CH3),  2.30 (s, 3H, COCH3), 4.08 (s, 3H, OCH3), 6.84 (s, 2H, NH2), 7.43 (t, 1H, H-7), 7.63 (t, 1H, H-6), 7.75 (d, 1H, H-8), 7.85 (d, 1H, H-5), 7.93 (s, 1H, H-4); 13C NMR (75 MHz, DMSO-d6) δ: 18.62 (CH3), 29.57 (CH3CO), 53.38 (OCH3), 113.92, 119.63, 120.66, 124.18, 124.46, 125.15, 126.29, 126.45, 127.56, 128.27, 128.45, 136.37, 144.92, 156.08, 159.49, 197.87(C=O); MS m/z (%) = 334 (M++ 2, 3.39), 333 (M++ 1, 3.84), 332 (M+, 4.03), 330 (3.52), 318 (13.85), 304 (10.14), 292 (21.45), 267 (32.31), 265 (100.00, base peak), 251 (46.77), 115 (21.50), 43 (19.36); Anal. Calcd. For C19H16N4O2 (332.36): C, 68.66; H, 4.85; N, 16.86; Found: C, 68.55; H, 4.79; N, 16.68 %.

2-amino-4-(3-methoxyquinolin-2-yl)-6-phenyl-4H-pyran-3-carbonitrile (7):
A mixture of 2-methoxyquinoline-3-carbaldehyde (1b) (1.0 mmol), acetophenone (1.0 mmol), malononitrile (1.0 mmol) and NaOH (1.0 mmol) in 5 mL of ethanol was refluxed on water bath for 3 hrs.  The reaction mixture was allowed to stand overnight at room temperature. The resulting precipitate was collected by filteration, dried and recrystallized from pet. ether.
Yield 28% (white powder); m.p160-162˚C; Rf = 0.92 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr): γmax/cm-1= 3474, 3088 (NH2), 2995 (aromatic str.) 2221 (CN), 1611 (C=N); 1H NMR (300 MHz,CDCl3) δ: 2.50 (d, 1H, pyran-H4), 4.15 (s, 3H, OCH3), 7.27-8.09 (m, 10H, Ar-H+  pyran-H5), 8.106 (br s, 2H, NH2, D2O exchangeable), 8.11 (s, 1H, Quinoline H-8); 13C NMR (125 MHz DMSO-d6); δ 14.36 (C4Hpyran), 53.68 (OCH3), 63.21 (C3Hpyran), 94.28 (C5Hpyran), 114.87 (Ccyano), 124.96 (2 C ), 126.62 (2C), 127.39 (2C), 128.99 (2CH), 136.58 (2CH), 140.14 (2CH), 146.19 (C6 pyran), 152.43 (C8a quinoline), 157.47 (C2 quinoline), 158.07 (C3 quinoline), 163.24 (C2 pyran); MS m/z (%) = 355 (M+, 2.63), 354 (M+-1, 71.39), 329 (3.62), 321 (6.7), 260 (24.1), 226 (26.88), 172 (100, base peak), 149 (40.1), 115 (42.4), 45 (33.3); Anal. Calcd. For C22H17N3O2 (355.40): C, 74.35; H, 4. 82;
 N, 11. 82; Found: C, 74.18; H, 4.93; N, 11.68 %.   
5-acetyl-4-(2-methoxyquinolin-3-yl)-6-methyl-3,4-dihydropyrimidin-2(1H)-one (8):
A mixture of 2-methoxyquinoline-3-carbaldehyde (1b) (0.01 mol), acetylacetone (0.01 mol), urea (0.01 mol) and concentrated hydrochloric acid (0.5 mL) in 50 ml methanol was stirred for 10 min at room temperature and then refluxed on water bath for 8 hrs. The precipitate formed on hot was collected by filtration, dried and recrystallized from DMF.  
Yield 38% (brown powder); m.p >300˚C; Rf = 0.69 [pet. ether (60-80)/ethyl acetate (4:1)]; IR (KBr):γmax/cm-1 = 3421(NH), 1690 (CO), 1649 (CO amidic), 1613 (C=N); 1H NMR (300 MHz, DMSO-d6) δ: 2.09 (s, 3H, CH3-C), 2.21 (s, 3H, CH3-CO), 4.19 (s, 3H, CH3O), 6.45 (s, 1H, CH), 7.23-7.95 ( m, 4H, H-Ar), 8.22 (s, 1H, 8-H Quinoline), 11.91 (br s, 1H, D2O exchangeable NH), 12.07 (br s, 1H, D2O exchangeable, NH); 13C NMR (125 MHz DMSO-d6); δ 30.77 (CH3), 34.31 (CH3C=O), 50.35 (OCH3), 115.01, 118.85, 119.14, 122.31, 126.43, 127.60, 128.60, 131.34, 137.83, 138.51, 148.57, 162.32 (HN-C=O),  177.91 (C2 quinoline), 190.21 (O=C); MS m/z (%) = 313 (M++2, 2.8), 311 (M+, 3.5), 310 (M+-1, 0.5), 262 (16.0), 254 (15.2), 196 (2.9), 177 (14.0), 176 (100, base peak), 170(13.5), 76 (4.2); Anal. Calcd. For C17H17N3O3 (311.34): C, 65.58; H, 5.50; ; N, 13.50  Found: C, 65.67; H, 5.52; N, 13.68 %.

Antimicrobial evaluation:
The disks of Whatman filter paper were prepared with standard size (5.0 mm diameter) and kept into 1.0 Oz screw capped wide mouthed containers for sterilization. These bottles are kept into hot air oven at a temperature of 150 °C. Then, the standard sterilized filter paper disks impregnated with a solution of the test compound in DMSO (1 mg/ml) were placed on nutrient agar plate seeded with appropriate test organism in triplicates. Standard conditions of
106 CFU/ml (Colony Forming U/ml) and 104 CFU/mL were used for antibacterial and antifungal assay, respectively. Pyrex glass Petri dishes (9 cm in diameter) were used and two disks of filter paper were inoculated in each plate. The utilized test organisms were S. aureus as examples of Gram positive bacteria and E. coli as examples of Gram negative bacteria. They were also evaluated for their in vitro antifungal potential against C. albicans fungal strain. Ampicillin and Clotrimazole were used as standard antibacterial and antifungal agents, respectively. DMSO alone was used as control at the same above mentioned concentration and due this there was no visible change in bacterial growth. The plates were incubated at 37 °C for 24 h for bacteria and for 48 h for fungi.
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