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ABSTRACT

Synthesis, spectral analysis and bioactivity of meexpensive and diversity oriented method for dpethesis of
various polysubstituted quinolines through the ashtion of o-amino aryl carbonyls with ketonestaming an
active methylene group. We have synthesized tviguityoline derivatives were synthesized in modetatgood
yields. The structures of all the newly synthesinetecules were assigned by elemental analysispadtral data.
The synthesized compounds were screened for thiiiaaterial activities strains using Cup plate med.

Keywords: Click chemistry, functionalized quinolines, Suzgkiupling reaction, triethyl amine.

INTRODUCTION

Quinoline is a common structural unit found in maragural products with remarkable pharmacologicapprties.
Members of this extraction have broad applicationsiedicinal chemistry. The classical methods Far $ynthesis

of quinolines, such as the Skraup[1], Doebner-vaitek2], Combes[3], Pfitzinger[4] Quinoline syntkis, require
harsh reaction conditions and the yields are usfeatiory in most cases. The Friedlander annulai®tize simplest,
most straightforward synthetic method for the sgsth of quinoline derivatives, to a great extemttfee highly
substituted 3-quinolinecarboxylic esters [5]. Thisthod usually involves acid- or base-catalyzethermal (up to
25(°C) condensation between a 2-aminoaryl ketone oghgide and a second carbonyl compound possessing a
reactivea-methylene group, followed by cyclodehydration.

Friedlander reported Quinoline synthesis in 1882heycondensation af-aminobenzaldehyde with acetaldehyde in
the presence of sodium hydroxide. Acid catalysthss hydrochloric acid, sulfuric acigfoluenesulfonic acid and
phosphoric acids are extensively used for thissfamation[6]. However, many of these classicallmds require
high temperatures, lenghty reaction times and mdreonditions and the yields reported are unsatisfa due to
the formation of different side reactions. Therefgoroduced catalytic systems are being continyaegblored in
search of improved efficiencies and cost effectégsn[7]. However in recent times iodine[8] , Levdsids such as
ZnCl, and AuC}-3H,0[9], a combination of acidic catalysts [e.g., N&\J Bi(OTf);, Nd(NG;); - 6H,0][10] , and
microwave reactions[11]. Even some of these metladgts suffer from harsh reaction conditions, lowlgs, high
temperature, tedious work-up and the use of stoiobtric and relatively costly reagents[12]. Sinceir@line
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derivatives are increasingly useful and importamtdrugs and pharmaceuticals, the development oflyeas
understanding, suited and considerable yieldingopas are useful. As a part of our continuing #ffdowards the
development of useful synthetic activities[13], planned to develop a new method for the synthdsigiimolines
and its novel derivatives via Friedlander annulaiapproach catalyzed by copper sulphate. We oddehe high
efficiency of CuSQ.5H,0 (20 mol %) in sequential condensation / annutat&actions ob-amino aryl carbonyls
and ketones containing an active methylene grouthtosynthesis of substituted quinolines.

MATERIALS AND METHODS

General Conditions: All the used reactants, reagents and solvents wetgned from commercial sources and
were of analytical grade. Melting points were detieed by open capillary methotH NMR (CDCkL 300 MHz) and
3Cc NMR (CDCL75 MHz) were recorded on spectrometer TMS as iatestandard (chemical shifts and ppm).
Mass spectra were recorded on a VG micromass70uTé€ttument. The purity of the compounds was chedied
TLC on silica gel plates using a mixture of n-hexamd ethyl acetate.

I. General procedure for the synthesis of 6-chlordN-(4-methoxyphenyl)-4-phenyl-2-((4-phenyl-H-1,2,3-
triazol-1-yl)methyl) quinoline-3-carboxamide (3a-e)

To a solution of quinoline-3-carboxylic acld0.20 g, 0.454 mmol) in dry G&1, (10 mL) was added EDCI (0.084
g, 0.545 mmol, dissolved in 3 mL) at@under nitrogen atmosphere and stirred for 20 Mathis well stirred
solutionp-methoxy aniline (0.055 g, 0.454 mmol, dissolvedBimL CHCI,) was added slowly over 5 min at the
same temperature and reaction mixture was allowestit for 6-8 h (monitored by TLC). After completi of
reaction, reaction mixture was diluted with £&H, (50 mL) and washed with water (2x30 mL), dried rosedium
sulphate and solvent was evaporated under reduesdyse resulted crude product, which wagified by
silica gel column chromatography to get tri@zobupled quinoline-3-carboxami®e (0.19 g, 78 %). m. p. 220-
223C; IR (KBr): Vmax 3258, 3133, 3059, 3009, 2954, 2925, 2853, 16803, 1537, 1509, 1482, 1464, 1441,
1414, 1374, 1334, 1300, 1239, 1177, 1149, 11270,11080, 1032, 960 ¢ *HNMR (300 MHz, CDC)): § 3.70
(s, 3H), 5.97 (s, 2H), 6.66 (d, 2K,= 8.87 Hz), 6.98 (d, 2H] = 8.87 Hz), 7.28-7.48 (m, 4H), 7.47-7.57 (m, 3H),
7.61 (d, 1HJ = 2.07 Hz), 7.64-7.75 (m, 4H), 8.01 (d, 1Hs 9.06 Hz), 8.05 (s, 1H}*CNMR (75 MHz, CDC)): &
54.44, 55.33, 113.92, 121.94, 122.80, 125.35, ®51€6.97, 128.09, 128.68, 128.92, 129.76, 129123.47,
130.22, 131.27, 131.53, 133.85, 134.27, 145.87,0014647.49, 151.02, 157.00, 164.97; ESI-M82546 (M'+H);
HRMS calculated for §HsNsO,Cl (M*+H) calculated 546.1691 found 546.1694.

This procedure was followed for the preparatiomlbfriazole coupled quinoline-3-carboxamidp-2).

6-chloro-4-phenyl-2-((4-phenyl-H-1,2,3-triazol-I-yl)methyl)-N-(3- (trifluoromethyl)p henyl) quinoline-3-
carboxamide (3b)

m.p. 231-233°C; IR (KBr)Vmax 3747, 3523, 3458, 3395, 3256, 3141, 3062, 32324, 2853, 1729, 1667, 1604,
1560, 1484, 1444, 1394, 1374, 1331, 1284, 1246512066, 1126, 1070, 1000, 961, 920¢AHNMR (300 MHz,
CDCly): 8 5.96 (s, 2H), 7.17-7.39 (m, 6H), 7.39-7.57 (m, 6AHp8-7.66 (m, 3H), 7.70 (dd, 1B~= 9.06 Hz, 2.26
Hz), 7.98-8.04 (m, 2H), 8.13 (bs, THJCNMR (75 MHz, CDC}):  54.69, 113.97, 120.12, 120.39(7-C-Cl), 125.36,
125.57(-CF3), 125.69, 126.64, 126.85, 128.02, ¥8128.70, 129.02, 129.18, 129.28, 130.15, 130136,77,
131.48, 132.45, 133.42, 134.54, 145.74, 146.51,9B4748.16, 150.05, 165.84; ESI-M®/z 606 (M+Na), 584
(M*+H); HRMS calculated for §H,,NsOCIF; (M*+H) calculated 584.1459 found 584.1461.

6-chloro-4-phenyl-2-((4-phenyl-H-l,2,3-triazol-1-yl)methyl)-N-(4-(trifluoromethoxy) phenyl) quinoline-3-
carboxamide (3c)

m. p. 212-214 °C; IR (KBr)¥max 3306, 3135, 3063, 3018, 2925, 2854, 1727, 16509, 1534, 1509, 1482, 1443,
1412, 1394, 1329, 1249, 1214, 1160, 1110, 10807,10818, 957, 920 ch *HNMR (300 MHz, CDCJ): § 5.94 (s,
2H), 6.97 (d, 2HJ = 8.49 Hz), 7.18 (d, 2H] = 8.49 Hz), 7.29-7.46 (m, 4H), 7.46-7.56 (m, 3H}{7-7.73 (M, 4H),
7.98 (d, 1H,J= 8.87 Hz), 8.02 (s, 1H), 8.27 (s, 1HJENMR (75 MHz, CDC3): & 54.45, 121.43, 122.02, 121.91(-
OCRy), 125.38, 125.56, 126.95, 128.29, 128.55, 128128.91, 129.22, 129.32, 129.47, 129.92, 131.24,6631
133.94, 134.11, 135.31, 145.89, 146.25, 147.50,7150.65.26; ESI-MSm/z622 (M+Na), 600 (M+H); HRMS
calculated for GH,,NsO,C1F; (M™+H) calculated 600.1408 found 600.1451.
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6-chloro-N-(3-chloro-4-fluorophenyl)-4-phenyl-2-((4-phenyl-H-1,2,3-triazol-1-yl)methyl)quinoline-3-
carboxamide (3d)

m. p. 229-23FC; IR (KBr): Vmax 3246, 3135, 3059, 3031, 2926, 2854, 1732, 16626, 1542, 1498, 1442, 1330,
1259, 1226, 1149, 1129, 1080, 1055, 1029, 961, 838, 814 cnf; 'HNMR (300 MHz, CDC)): § 5.94 (s, 2H),
6.81-6.88 (m, 2H), 7.28-7.45 (m, 6H), 7.48-7.56 @H), 7.60-7.68 (m, 3H), 7.69-7.74 (m, 1H), 7.891Hl), 8.02

(s, 1H), 8.05 (d, 1HJ = 8.87 Hz);"*CNMR (75 MHz, CDCJ): & 54.63, 116.28, 116.46, 120.24, 120.29, 120.90,
121.04(-Cl), 122.14, 122.73, 125.39, 125.53, 126%.31, 128.74, 128.93, 129.21, 129.31, 129.29.8D,
131.31, 131.71, 133.33, 133.99, 134.12, 145.92,2P46.47.47, 150.79, 154.13, 156.09(-F), 165.24;:MS: m/z
568 (M"+H);HRMS calculated for §H,oNsOCLF(M*+H) calculated 568.4325 found 568.4351.

6-chloro-N-(furan-2-ylmethyl)-4-phenyl-2-((4-phenyl-1H-1,2,3-triazol- 1-yl)methyl)quinoline-3-carboxamide
(3e)

m. p. 213-214C; IR (KBr): Vmax 3269, 3138, 3060, 3014, 2924, 2853, 1726, 158@7, 1563, 1482, 1465, 1442,
1375, 1327, 1215, 1149, 1077, 1049, 1010, 975, 889, 834, 810, 750, 695, 665, 640, 599'cANMR (300
MHz, CDCk): $ 4.24 (d, 2H, 5.28 Hz)] = 5.77-5.87 (m, 1H), 5.90 (s, 2H), 6.10-6.22 (H),16.36-6.50 (m, 1H),
7.14 (s, 1H), 7.27-7.70 (m, 10H), 7.76 (d, 2Hs 7.55 Hz), 7.94 (d, 1H) = 9.06 Hz), 8.07 (s, 1H);°CNMR
(75MHz, CDC§): 6 36.55, 54.09, 107.57, 110.16, 121.43, 121.70, 2®5125.60, 126.94, 128.13, 128.76,
128.97/129.11, 129.78, 130.28, 131.14, 131.40,7833133.88, 142.05, 145.74, 145.85, 147.37,'1491%8H,95,
166.40; ESI-MSm/z542 (M+Na), 520 (M+H); HRMS calculated for &H»3NsO,Cl (M*+H) calculated 520.1534
found 520.1543.

IIl. General procedure for the synthesis of ethyl Z{4-benzoylpiperazin-1-yl) methyl)-6-chloro-4-
phenylquinoline-3-carboxylate (6a-e).

To a mixture of Boc-deprotected product{5.62 g, 25.5 mmol) and &t (2.83 g, 28.0 mmol) in dry Ci€l, (20
mL) at @C under nitrogen atm. was added catalytic amourDMAP and stirred for 30 min. To this reaction
mixture benzoyl chloride (taken in 5 mL @El,) was added dropwise over 10 min. The resultingtiea mixture
was further stirred for 6 h at room temperaturkytdd with CHCI, (50 mL) and water. Organic layer was separated
and aqueous phase was extracted with@H?2x30 mL). The combined organic layers were washid water,
brine, dried over N&0O,, and concentrated under reduced pressure. Thdueegias purified by silica gel column
chromatography, by eluting with 30% ethyl acetattdeum ether to afford 7.48 g ©& (98%) as a colorless solid,
m.p. 239-247C; IR (KBr): Vmax 2976, 2928, 2865, 2809, 2312, 1723, 1691, 16365, 1481, 1457, 1423, 1365,
1340, 1315, 1285, 1259, 1241, 1222, 1163, 11032,10871, 1001, 956, 645, 612, ¢nHNMR (300 MHz,
CDCly): 6 0.86 (t, 3H,J = 6.98 Hz, CH), 2.35-2.68 (m, 4H, 2-C}j|, 3.22-3.42 (m, 2H, C§, 3.60-3.77 (m, 2H,
CHy), 3.91-4.06 (m, 4H, -COCH+ Ar-CH,), 7.29-7.43 (m, 7H, ArH), 7.45-7.54 (m, 3H, ArH)57 (d, 1H, ArH),
7.67 (dd, 1H,) = 8.87 Hz,J = 2.26 Hz, ArH), 8.04 (d, 1H] = 8.87 Hz, ArH);"®*CNMR (75 MHz, CDC}): 5 13.46,
60.86, 63.35, 79.94, 125.26, 126.92, 127.42, 128128.64, 129.18, 129.60, 130.75, 131.08, 132.94,.95,
135.56, 145.36, 146.30, 154.59, 156.13, 167.822B7/ESI-MS:m/z536 (M+Na), 514 (M+H); HRMS calculated
for CyoH2gN3O5Cl (M*+H) calculated 514.1892 found 514.1873.

This procedure was followed for the preparatiomlbpiperazinamides of quinolinégb-e).

Ethyl 2-((4-(benzo[d][l,3]dioxole-5-carbonyl)piperazin-1-yl)methyl)-6-chloro-4-phenylquinoline-3-carboylate
(6b)

m.p. 219-227C; IR (KBr): Vmax 3061, 2982, 2922, 2811, 1721, 1632, 1565, 14823, 1441, 1400, 1342, 1315,
1281, 1247, 1221, 1169, 1141, 1103, 1081, 10707,10300, 956, 931, 875, 833, 751, 701, 665, 648, 610, crit

: 'THNMR (500 MHz, CDC})): & 0.86 (t, 3H,J = 7.17 Hz, CH), 2.42-2.62 (m, 4H, 2-C}}, 3.22 -3.72 (m, 4H, 2-
CHy), 3.93-4.04 (m, 4H, -COCHt+ ArCH,), 5.98 (s, 2H, OCKD), 7.79 (d, 1HJ = 7.93 Hz, ArH), 6.88 (d, 1Hl =
1.37 Hz, ArH), 6.90 (dd, 1H] = 7.93 Hz,J = 1.37 Hz, ArH), 7.31-7.36 (m, 2H, ArH), 7.49-7.68, 3H, ArH), 7.57
(d, 1H,J = 2.13 Hz, ArH), 7.67 (dd, 1H,= 9.00 Hz,J = 2.88 Hz, ArH), 8.04 (d, 1H] = 9.00 Hz, ArH);"*CNMR
(75 MHz, CDC}): 6 63.43, 60.92, 52.74, 52.70, 13.53, 101.36, 108108.12, 121.53, 125.32, 127.02, 127.49,
128.36, 128.67, 129.25, 130.84, 131.15, 132.97,0435145.45, 146.36, 147.54, 148.77, 156.18, 167189.78;
ESI-MS:m/z558 (M'+H); HRMS calculated for §H,gN3;O0sCl (M*+H) calculated 558.1790 found 558.1772.
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Ethyl-6-chloro-4-phenyl-2-((4-(4-(trifluoromethyl) benzoyl) piperazin-1-yl) methyl) quinoline -3-carbaylate
(6¢)

m.p. 230-232C; IR (KBr): Vmax 3063, 2984, 2919, 2812, 1722, 1637, 1566, 148d3, 1444, 1426, 1400, 1330,
1255, 1220, 1165, 1126, 1070, 1025, 999, 956, 833, 834664, 647, 610 ¢m'*HNMR (500 MHz, CDC)): &
0.87 (t, 3H,J = 7.17 Hz, CH), 2.39-2.69 (m, 4H, 2 -C}j, 3.22 -3.36 (m, 2H, C}), 3.64 -3.78 (m, 2H, C}), 3.94-
4.05 (m, 4H, -COCHI+ ArCH,), 7.30-7.38 (m, 4H, ArH), 7.47-7.60 (m, 6H, ArH)62-7.70 (m, 3H, ArH), 8.04 (d,
1H, J = 9.00 Hz, ArH);®*CNMR (125 MHz, CDCJ): 5 13.54, 42.18, 47.63, 52.41, 52.79, 60.94, 63.24,02(-
CRs), 125.31, 126.45, 127.00, 127.43, 128.37, 128129.05, 129.22, 130.31, 130.83, 131.18, 133.01,9834
136.40, 145.44, 146.43, 155.95, 167.87, 168.63:NESIm/z582 (M'+H); HRMS calculated for §H,gN3O5CIF;
(M*+H) calculated 582.1765 found 582.1750.

Ethyl-6-chloro-2-((4-(6-chlorobenzoyl)piperazin-I-y)methyl)-4-phenylquinoline-3-carboxylate (6d)

m.p. 239-24C; '"HNMR (300 MHz, CDC3): & 0.87 (t, 3H,J = 7.17 Hz, CH), 2.41-2,69 (m, 4H, 2-C}), 3.25 -
3.42 (m, 2H, CH), 3.61 -3.78 (m, 2H, C}), 3.93-4.01 (g, 2HJ = 7.17 Hz, CH), 4.02 (s, 2H, -COC}), 7.31-7.36
(m, 2H, ArH), 7.36-7.41 (m, 1H, ArH), 7.49-7.54 (8, ArH), 7.57 (d, 1HJ = 2.13 Hz, ArH), 7.68 (dd, 1Hl =
8.85 Hz,J = 2.28 Hz, ArH), 7.71 (dd, 1H, = 8.08 Hz,J = 2.28 Hz, ArH), 8.05 (d, 1H] = 9.00 Hz, ArH), 8,42 (d,
1H, J = 1.98 Hz, ArH);"”*CNMR (75 MHz, CDC3): & 13.56, 42.24, 17.68, 52.37, 52.68, 60.94, 63.2124.22,
124.28, 125.32, 128.38, 128.73, 129.19, 130.15,8P30131.25, 133.86, 134.95(-CCl), 137.86, 14518,.50,
148.00, 148.10, 152.61, 155.75, 167.88; ESI-Mfz 549 (M'+H). HRMS calculated forgH,,Cl,N;O5(M*+H)
calculated 549.1756 found 549.1750.

Ethyl 6-chloro-2-((4-(4-fluorobenzoyl) piperazin-lyl) methyl)-4-phenylquinoline-3-carbox- ylate (6e)

m.p. 216-218°C; IR (KBr)Vmax 2984, 2920, 2811, 1721, 1629, 1605, 1564, 15481, 1458, 1431, 1400, 1340,
1315, 1279, 1261, 1219, 1157, 1127, 1069, 999, 888, 836, 747, 701, 664, 647, 612, 577'cANMR (300
MHz, CDCL): 6 0.86 (t, 3HJ = 6.79 Hz, CH), 2.32-2.72 (m, 4H, 2- C§}, 3.20-3.82 (m, 4H, 2-C}), 3.91-4.11 (m,
4H, -COCH ArCH,), 7.07 (t, 2H,J = 8.30 Hz, ArH), 7.30-7.46 (m, 4H, ArH), 7.47-7.68, 4H, ArH), 7.68 (dd,
1H,J = 9.06 Hz,J = 2.26 Hz, ArH), 8.05 (d, 1H] = 9.06 Hz, ArH); ®CNMR (75 MHz, CDC}): § 13.54, 52.59,
52.69, 60.93, 63.38, 115.41, 115.59, 125.32, 12712G.45, 128.36, 128.69, 129.23, 129.28, 129.30.80,
131.18, 131.59, 133.00, 135.00, 145.44, 146.40,0856.62.35(-CF), 164.32, 167.87, 169.36; ESI-MBz 532
(M*+H); HRMS (ESI) calculated for 4H,sCIFN;O; (M*+H) calculated 532,1797 found 532.1776.

lll. General procedure for the synthesis of (E)-3-4-bromophenyl)-I-(6-chloro-2-methyl-4-phenylquinoln-3-

yl) prop-2-en-l-one (11a-e)

To a well stirred solution of acetylquinoli®g(5 g, 16.94 mmol) ang-bromo-benzaldehyde (3.41 g, 18.64 mmol)
in ethanol (50 mL) and water (10 mL) was added Blo#0% KOH solution over 2 min at room temperature,
stirring was continued for 12 h. After completiohreaction, water (40 mL) was added to the reactiixture and
extracted with ethyl acetate (3x60 mL) and theemtétd organic layers were dried over,8l@, and evaporated
under reduced pressure, to obtain crude residuehwhas purified by column chromatography using Et&xane
(2:8) as an eluent to give yellow colored sdlith (6.87 g, 88 %). m.p. 214-27€; IR (KBr): Vmax 3609, 3542,
3395, 3059, 2957, 2922, 2852, 2310, 1906, 17091,18646, 1622, 1601, 1582, 1562, 1482, 1441, 1385,
1362,1312, 1278, 1220, 1197, 1179, 1157, 1125, 10086, crit; '"HNMR (300 MHz, CDC)): & 2.60 (s, 3H,
ArCH,), 6.47 (d, 1HJ = 16.24 Hz, =CH), 6.97 (d, 1H,= 16.24 Hz, =CH), 7.11 (d, 2H,= 8.30 Hz, ArH), 7.16-
7.24 (m, 2H, ArH), 7.26-7.41 (m, 6H, ArH), 7.49 (@, J = 2.26 Hz, ArH), 7.60 (dd, 1H] = 8.87 Hz, 2.26 Hz,
ArH), 7.97 (d, 1H,J = 8.87 Hz, ArH)®*CNMR (75 MHz, CDC13): § 23.91, 125.04, 125.41, 126.01, 127.87, 128.63,
128.97, 129.62, 129.87, 130.51, 131.12, 132.21,5B32132.79, 133.16, 134.45, 144.65, 145.08, 1461%3.27,
196.84; ESI-MSmM/z462 (M+H).

This procedure was followed for the preparatiomlbEhalcones of quinolines hie.

(E)-3-(benzo[d][l,3]dioxol-5-yl)-I-(6-chloro-2-methyl-4-phenylquinolin-3-yl)prop-2-en-1-one (11b)

m.p. 199-207C; IR (KBr): Vmax 3062, 3012, 2900, 2782, 1664, 1640, 1620, 15580, 1501, 1485, 1446, 1389,
1359, 1340, 1309, 1255, 1214, 1158, 1125, 11029,10736, 976, 929, 880, 862, 834, 807, 752, 704; CHNMR
(300 MHz, CDC1%): 6 2.69 (s, 3H, ArCh), 5.99 (s, 2H, -OC}FD), 7.42 (d, 1HJ = 16.17 Hz, =CH), 6.75 (d, 1H,=
8.08 Hz, ArH), 6.78-6.85 (m, 2H, ArH), 7.00 (d, 1Hz 16.17 Hz, =CH), 7.27-7.31 (m, 2H, ArH), 7.38% én,
3H, ArH), 7.58 (d, 1HJ = 2.28 Hz, ArH), 7.68 (dd, 1H,= 9.00 Hz, 2.28 Hz, ArH), 8.06 (d, 1B~ 9.00 Hz, ArH);
¥CNMR (125 MHz, CDC3): § 23.87, 101.69, 106.44, 108.57, 125.03, 125.36,625126.09, 128.27, 128.52,
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128.81, 129.79, 130.43, 130.93, 132.37, 133.42,4834144.47, 145.98, 146.81, 148.38, 150.34, 155196.92;
ESI-MS:m/s428 (M+H).

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-@-(trifluoromethyl) phenyl) prop-2-en-1-one (11c)

m.p. 181-18%C; IR(KBr): Vmax 3063, 3019, 2926, 2853, 1650, 1608, 1565, 11843, 1414, 1387, 1323, 1280,
1218, 1201, 1166, 1126, 1067, 1046, 1015, 981, 8aQ, 832, 756, 706 cm*H-NMR (300 MHz, CDC3): § 2.70
(s, 3H, ArCH), 6.60 (d, 1HJ = 16.24 Hz, = CH), 7.12 (d, 1H,= 16.24 Hz, =CH), 7.20-7.83 (m, 10H, ArH), 7.70
(dd, 1H,J = 8.87 Hz, 1.7 Hz, ArH), 8.08 (d, 1H,= 8.87 Hz, ArH);®*CNMR (125 MHz, CDC3}): & 18.87, 101.69,
106.44, 118.57, 125.03, 125.36, 125.63, 126.09,2128.28.52, 128.81, 129.72, 130.43, 130.93, 131133.42,
134.48, 144.47, 145.28, 146.81, 148.38, 150.34,3857187.0,: ESI-MSm/z452 (M'+H).

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-faphthalen-I-yl)prop-2-en-l-one (11d)m.p. 186-188C; IR
(KBr): Vmax 3058, 3014, 2956, 2924, 2853, 1698, 1644, 15986, 1510, 1479, 1442, 1388, 1346, 1310, 1277,
1240, 1217, 1202, 1157, 1125, 1079, 1049, 10293,1918, 704, 665, 624, 589 ¢mHNMR (300 MHz, DMSO-

dg): 8 2.77 (s, 3H, ArH), 6.86 (d, 1HJ = 16.05 Hz, = CH), 7.33-7.57 (m, 9H, ArH), 7.64 {¢H,J = 2.07 Hz, ArH),
7.70 (dd, 1HJ = 8.87 Hz, 2.26 Hz, ArH), 7.74-7.92 (m, 3H, ArH)98 (d, 1HJ = 16.05 Hz, = CH), 8.10 (d, 1H,

= 8.87 Hz, ArH);"*CNMR (75 MHz, CDC3): & 23.96, 122.87, 124.85, 125.08, 125.32, 125.51,326127.07,
128.67, 128.81, 128.97, 129.98, 130.06, 130.50,113131.25, 132.51, 133.55, 134.47, 143.37, 144186.09,
155.36, 1196.96; ESI-M3$n/z434 (M'+H).

(E)-I-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-(4{dimethylainino) phenyl) prop-2-en-l-one (11e)

m.p. 207-208C; IR (KBr): Vmax 2922, 2853, 1631, 1586, 1523, 1480, 1436, 18834, 1311, 1269, 1225, 1180,
1165, 1123, 1079, 1046, 1030, 1016, 977, 945, 833, 814, 756, 703, 665, 599 ¢CMHNMR (300 MHz, CDC3):

8 2.70 (s, 3H, ArCH), 3.02 (s, 6H, 2-C¥), 6.45 (d, 1HJ = 16.13 Hz, =CH), 6.59 (d, 2H,= 8.80 Hz, ArH), 7.00
(d, 1H,J = 16.13 Hz, =CH), 7.19-7.33 (m, 4H, ArH), 7.354 (4n, 3H, ArH), 7.56 (d, 1H] = 2.20 Hz, ArH), 7.66
(dd, 1H,J = 8.80 Hz, 2.20 Hz, ArH), 8.06 (d, 1H,= 8.80 Hz, ArH);**CNMR (75 MHz, CDC}): § 23.32, 39.53,
111.52, 120.94, 121.65, 124.25, 125.96, 128.20,5128.29.50, 130.19, 130.68, 130.81, 130.94, 133134.35,
143.29, 145.24, 148.84, 152.15, 155.08, 195.62:NESIm/z427 (M+H).

IV. General procedure for the synthesis of (E)-3-([,1’-biphenyl]-4-yl)-I-(6-chloro-2-methyl-4-phenylquinolin-
3-yhprop-2-en-1-one (13a-e)

To a stirred solution of compouridla (0.2 g, 0.4 mmol) and phenyl boronic acid (0.052¢, mmol) in toluene:
EtOH (10 ml) were added Pd(Ph(0.046 g, 0.04 mmol), ¥CO; (0.11 g, 0.8 mmol) and reaction mixture was
heated at 96C for 10 h. Reaction mixture was worked up with evand extracted with ethyl acetate (3 x 20 ml).
Combined ethyl acetate layer was dried over sodiulphate, concentrated under reduced pressurivecsglid
product which was purified by silica gel chromatmginy to obtain compouriBa (0.163 g, 89%). m.p. 222-22&;

IR (KBr): Vmax 3059, 3029, 2924, 2852, 1699, 1643, 1620, 18967, 1516, 1482, 1445, 1409, 1388, 1338, 1312,
1278, 1219, 1185, 1158, 1124, 1079, 1046, 1005, 986, 832, 761, 701, 667, 645 ¢mH-NMR (300 MHz,
CDC1): 6 2.71 (s, 3H, ArCH), 6.63 (d, 1HJ = 16.61 Hz, = CH), 7.14 (d, 1H,= 16.61 Hz, = CH), 7.28-7.50 (m,
10H, ArH), 7.52-7.63 (m, 5H, ArH), 7.69 (dd, 181z 9.06 Hz, 2.26 Hz, ArH), 8.07 (d, 1Bl= 9.06 Hz, ArH);*C-
NMR (125 MHz, CDC3%): 6 23.91, 125.06, 126.11, 126.97, 127.34, 127.54,02828.58, 128.90, 129.86, 130.50,
131.00, 132.43, 132.80, 133.34, 134.48, 139.78,8P4344.58, 146.08, 146.45, 155.32, 197.08; ESi-M& 460
(M*+H); HRMS calculated for §H,sNOCI (M*+H) calculated 460.1462 found 460.1465.

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-(4-chloro-[1,1-biphenyl]-4-yl)prop-2-en-1-one (13b)

m.p. 232-234C; '"HNMR (300 MHz, CDC}): & 2.71 (s, 3H, ArCh), 6.63 (d, 1H,) = 16.43 Hz, =CH), 7.13 (d, 1H,
J=16.43 Hz, =CH), 7.28-7.65 (m, 14H, ArH), 7.6@(dH,J = 9.25 Hz, 2.45 Hz, ArH), 8.07 (d, 1B~ 9,25 Hz,
ArH); *CNMR (75 MHz, CDC)): § 23.93, 125.04, 126.06, 127.36, 127.52, 128.17,2028.28.58, 128.88, 128.95,
129.07, 129.86, 130.51, 131.01, 132.43, 133.11,2733134.18, 134.46, 138.20, 142.44, 144.56, 1461%6.29,
197.04; ESI-MS:m/z 494 (M+H); HRMS calculated for §H,,NOC1, (M*+H) calculated 494.1073 found
494.1068.

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-(3-fluoro-[1,1'-biphenyl]-4-yl)prop-2-en-1-one (13c)

m.p. 212-214C; IR (KBr): Vmax 3062, 3030, 2958, 2924, 2852, 1644, 1589, 15587, 1480, 1442, 1388, 1338,
1313, 1292, 1259, 1220, 1205, 1186, 1158, 11249,10046, 1010 city "HNMR (300 MHz, CDC}): § 2.71 (s, 3H,
ArCHjy), 6.63 (d, 1HJ = 16.61 Hz, = CH), 7.02-7.08 (m, 1H, ArH), 7.13 {dH,J = 16.61 Hz, = CH), 7.27-7.49
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(m, 11H, ArH), 7.55 (d, 2H,) = 8.30 Hz, ArH), 7.60 (d, 1H] = 2.26 Hz, ArH), 7.70 (dd, 1H, = 9.06 Hz, 3.02 Hz,
ArH), 8.07 (d, 1H,J = 9.06 Hz, ArH);*CNMR (75 MHz, CDC}): 5 2396, 114.68, 114.97, 122.59, 122.62, 125.06,
126.07, 127.53, 127.63, 128.60, 128.91, 128.94,8729.30.36, 130.47, 130.54, 131.03, 132.45, 133138.37,
134.47, 144,57, 146.07, 146.13, 155.31, 161.51,.097ESI-MS: m/z 478 (M-+H); HRMS calculated for
Cs31H,oNOCIF (M™+H) calculated 478.1368 found 478.1366.

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-@'-hydroxy-[1,1'-biphenyl]-4-yl)prop-2-en-l-one (13)

m.p. 202-204C; *"HNMR (300 MHz, CDC}): & 2.72 (s, 3H, ArCh), 6.62 (d, 1H,) = 16.61 Hz, =CH), 6.91 (d, 2H,
J=9.06 Hz, ArH), 7.12 (d, 1Hl = 16.61 Hz, =CH), 7.28-7.56 (m, 11H, ArH), 7.60 {¢H, J= 2.26 Hz, ArH), 7.69
(dd, 1H,J = 9.06 Hz, 2.26 Hz, ArH), 8.09 (d, 18= 9.06 Hz, ArH);*CNMR (75 MHz, CDC}): & 23.53, 115.97,
125.16, 126.25, 126.85, 126.93, 128.28, 128.62,9828.29.80, 129.96, 130.22, 131.27, 131.92, 131198.67,
133.50, 134.30, 143.63, 145.08, 145.61, 147.00,4065156.45, 196.99; ESI-M9n/z 476 (M'+H); HRMS
calculated for gH,3NO,Cl (M*+H) calculated 476.1411 found 476.1421.

(E)-1-(6-chloro-2-methyl-4-phenylquinolin-3-yl)-3-(4-:methoxy-[1,1'-biphenyl]-4-yl)prop-2-en-1-one (13e)

m.p. 225-227C; IR (KBr): Vmax 3060, 3028, 3009, 2956, 2928, 2837, 1641, 15886, 1525, 1497, 1480, 1442,
1388, 1296, 1275, 1248, 1225, 1181, 1158, 11240,10842, 999, 980, 705, 668, 644 EMHNMR (300 MHz,
CDCly): 6 2.71 (s, 3H, ArCH), 3.85 (s, 3H, ArOCHh), 6.62 (d, 1HJ = 16.05 Hz, =CH), 6.97 (d, 2H,= 8.68 Hz,
ArH), 7.12 (d, 1HJ = 16.05 Hz, =CH), 7.28-7.47 (m, 7H, ArH), 7.484 (n, 4H, ArH), 7.59 (d, 1H] = 2.26 Hz,
ArH), 7.69 (dd, 1HJ = 9.06 Hz, 2.26 Hz, ArH), 8.07 (d, 1H,= 9.06 Hz, ArH);"*CNMR (125 MHz, CDC)): &
23.93, 55.33, 114.34, 125.06, 126.12, 126.97, 1271@28.05, 128.56, 128.85, 128.93, 129.85, 130130,95,
132.14, 132.18, 132.40, 133.37, 134.49, 143.45,.5144146.09, 146.65, 155.33, 159.73, 197.12;ESI-
MS:m/z90(M"+H).HRMS calculated for §H,,0,CIN(M*+H) calculated 490.1471 found 490.1491.

RESULTS AND DISCUSSION

To a solution of quinoline-3-carboxylic adidth dry CH,C1, was added EDCI afG under nitrogen atmosphere and
stirred for 20 min. To this well stirred solutigmmethoxy aniline2 was added slowly over 5 min at the same
temperature and reaction mixture was allowed tofeti 8 h. After completion of reaction, reactiorixtnre was
diluted with CHCI, and washed with water, dried over sodium sulphatésolvent was evaporated under reduced
pressure resulted crude product 75-78%,which wasienl by silica gel column chromatography to geazole
coupled quinoline-3-carboxamide[B4 Physical properties @&(a-e)are tabulated in Table-1

Fh O Ph O
Cl
N Vo cl N R
7\ EDCI,DCM, DMF
~ H>N N P
N \ + X 0°Ctort N
. .N
. N / 2a-e N, p
N N
3a-e
N N a
H H % %
hL,‘N N CF3 ﬁl& ﬁl& HN Q
R= & aw L
OCR; F :
OCHs c d e
a b
Scheme-1
Table-1 Physical data of synthesized derivatives §3)
S.No | compound Time (hourg) Yield (%) Color M.p°c
1 3a 8 78 White solid 220-228
2 3b 6 75 White solid  231-238
3 3c 6 76 White solid  212-214
4 3d 7-8 78 White solid  229-23L
5 3e 6-7 75 White solic | 213-214
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To a mixture of Boc-deprotected produicand E4N in dry CH,CI, at C under nitrogen atmosphere was added
catalytic amount of DMAP and stirred for 30 min. ffis reaction mixture benzoyl chlori®ewvas added drop wise
over 10 min. The resulting reaction mixture wastHar stirred for 6hrs at room temperature[15], teitl with
CH,CI, and water. Organic layer was separated and aqueloase was extracted with gEl,.The combined
organic layers were washed with water and brinetgwl, dried over Ng0O,, and concentrated under reduced
pressure. The residue was purified by silica gelurno chromatography, by eluting with 30% ethyl
acetate/petroleum ether to affordé@(95-98%), Physical properties 6fa-e) are tabulated in Table-2.

Ph O

Ph O
cl cl
OEt Cl DCM, Et3N, DMAP X OFt
L ers 0 e
N N NHCF,CO0 X o Z -
o 0°C tort N N N-R
4 5 6a-e
0 o 0 0 0
o)
o CF; cl F
a b ¢ d ¢
Scheme-2

Table-2 physical data of synthesized derivatives §6e)

S.No | compound Time (hourg) Yield (%) Colour | M.p°c
1 6a 6 98 Colorless solid  239-241
2 6b 6 95 Colorless solid 219-221
3 6C 5 96 Colorless solid 230-232
4 6d 6 98 Colorless soligl 239-241
5 6e 6 95 Colorless solig 216-218

To a well stirred solution of acetylquinoli®eandp-bromo-benzaldehydt0 in ethanol and water was added slowly
40% KOH solution over 2 min at room temperaturigrisg was continued for 12 h. After completion refaction,
water was added to the reaction mixture and exdaatith ethyl acetate and the taken organic layene dried
over NaSQ, and evaporated under reduced pressure, to obtaide cresidue,it was purified by column
chromatography using Ethyl acetate/hexane (2:&nasluent to give yellow colored solid 11(85-88%)4 stirred
solution of compound[18}L and phenyl boronic acid2 in toluene:EtOH were added Pd(BRh K,CO; and
reaction mixture was heated at’@or 10 h. Reaction mixture was worked up with evand extracted with ethyl
acetate .Combined ethyl acetate layer was dried sa@ium sulphate, concentrated under reduced yme$s give
solid product it was purified by silica gel chromataphy to obtain compourkB (85-89%). Physical properties of
11(a-e)and13(a-e) are tabulated in Table-3.
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Fh O

o) o)
O o cuso, C
Cl o 4, N CHy j XNy 40% NaOH
H-C CH. EtOH = + IR
NH, +Hs 3 N" "CHy Z EtOH, r.t
7 8 9 10

i. Pd(PPh3)4, 3 mol%,

oy
ii.K,CO3 toluene, EtOH,

reflux.

12

SO T 0, TO T e
b c d

o CHs

|_|3
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a0 0L T O O,
b c d
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Scheme-3

Table-3 physical data of synthesized derivatives {&-e and 13a-€e)

S.No | compound, Time (hourg) Yield (%) Colour M.p°
1 1lla 12 88 yellow color solid 214-216
2 11b 12 85 yellow color solid 199-201
3 11lc 11 86 yellow color solig  181-2183
4 11d 12 88 yellow color solid 186-188
5 1lle 12 85 yellow color solig 207-208
6 13a 10 89 yellow color solid 222-224
7 13b 10 88 yellow color solid 232-234
8 13c 9 85 yellow color solid ~ 212-214
9 13d 10 88 yellow color solid 202-204
10 13e 9 85 Yellow color solig 225-22Y

Antibacterial Activity:

It is well known that Quinoline derivatives possesdibacterial activity[17-20]. Furthermore, halagsubstituent
was introduced into the basic structure anticigptim improvement of biological activity because irthe
incorporation was proved to be influencing the dgtal activity in various heterocycles as wellcasimarins[21].
Electron withdrawing groups like halogens will inese bactericidal potential as they alter the eatirthe
compound in such a way as to promote binding tdarget(s)[22]. According to Rajendra Prasad ét alesigning
the compounds bearing electron withdrawing subestits (with high degree of binding linearity) resuih high
molecular weights to exhibit an improved antibaeleactivity [23]. Similarly, the significant inhibon shown by
substituted Quinoline was attributed to substitadike hydroxymethyl / hydroxy / methoxy / ethyltesgroups|
24]. Tejaskumar Shah and Vikas Desai also repdtiat the presence of methoxy-, chloro-, and flugroups
enhanced the antibacterial activity in isoxazolilegvatives [25].

The antibacterial screening data showed that nfdasieocompound 3a-e, 6a-e, 11a-e and 13a-e showddrate to
excellent activities against the used microorgasighable-4) compared to the reference drugGdoramphenical
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These results suggested that the introduction lofglea substituent increased the hydrophobicityhefdynthesized
compounds and lead to the increase of the antitalceetivity [26]. In the present study, it is @vged that good
activity was shown by the prepared derivatives reggathe studied Gram positive bacteria and very pativity

against Gram negative bacteria. The good and padragterial activities of the prepared derivatiagminst Gram
positive and Gram negative bacteria can be exglai@sed on their cell outer layers [27]. Gram pasibacteria
have an ineffective and permeable outer barrierenedgeptidoglycan layer, which is responsible germeability

of drug constituents. However, Gram negative bactesve an impermeable outer membrane to drug iboests,

as cell wall contains multilayered peptidoglycam gnospholipidic [28]. Among the compounds screeidéd 6a,

11c and 13c showed high activity. The observedanterial activity profile suggested that the pneseof halogen
functional group — bromine had enhanced the agtivit

Table-4: Antibacterial activity

Zone of inhibition (mm)*
Escherichia coli Staphylococcus aureus
Compound (MTCC 40) (Gram-negative) (MTCC 96 (Gram-positive
(Conc.ug/ml (Conc.ug/ml
200 100 50 200 100 50
3e 10 13 14 24 15 25
3b 24 27 21 14 15 15
3c 10 15 12 8 11 12
3d 8 6 18 11 6 18
3e 9 - - 25 - -
6a 25 22 32 15 22 32
6b 15 12 12 23 14 12
6c 23 22 21 19 22 21
6d 20 20 32 17 20 30
6e 13 12 12 20 12 12
1lla 20 20 21 16 20 20
11b 11 - - 22 - -
11c 22 11 17 13 11 17
11d 15 15 20 15 10 11
1lle 14 11 11 26 29 19
13a 12 6 8 3 6 9
13b 3 6 9 22 6 9
13c 22 18 19 15 18 20
13d 11 12 12 - 12 12
13e 15 11 14 24 25 20
Chloramphenicol 31 30 21 33 30 23
CONCLUSION

We have accomplished an efficient, convenient, iaegpensive and diversity oriented method for thettsesis of
various polysubstituted quinolines through the @msdtion of o-amino aryl carbonyls with ketonestaiming an
active methylene group by using catalytic amounCaf5Q.5H,0 at room temperature. Further by applying this
protocol we have synthesized the new derivativesguafoline-2-yl-1, 2, 3-triazoles carrying amides34 position of
quinoline ring. Again we prepared different pipénazamides of quinolines af™position with the important
pharmacophoric group’s methoxy, trifluoromethyl arftloro group also we have been synthesized
phenylsulfonylpiperazine quinolines with differegtoups on phenyl ring. Further we used acetylqinoto
prepare chalcones and biphenyl chalcones.
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