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ABSTRACT

2-Alkylsulfanyl-4-oxo-1,4-dihydroquinoline-3-carboxylic acid-amide deriva
tives (4- 11) have been synthesized by reactions of 2-akylsulfonyl-4-
hydroxyquinolinecarboxylic acid (3), which can be prepared from commer-
cialy available aniline in five steps, with aromatic amines in good yields.
Condensation of  4-chloro-2-methylsulfanyl-quinoline-3-carboxylic acid
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ethyl ester (12) with some nucleophilic reagents afford 4-substituted quino-
line derivatives (13 -16). The antimicrobia activities of the synthesized

compounds are tested towards bacteria.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Functiondized quinolinesand oguesrepresent anim-
portant class of organic moleculesthat have attracted a
great ded of attention from synthetic aswe | asmedici-
nd chemistsbecauseof their presencein numerousnatu-
ral products along with the wide spectrum of physi-
ological activities displayed by these class of com-
poundsYl. Thus, substituted quinolines havefound at-
tractive gpplicationsaspharmaceutica s (antimaarids,
antibacterids, protein kinaseinhibitors), NADH mod-
els, and agrochemicalsaswell asbeing general syn-
thetic blocks?. Although numerouse egant syntheses
have been devel oped for quinolines®?” because of their
great importance, itisstill challenging to explore new
and efficient synthetic routesfor thisclassof compounds,
particularly those with wide general applicability to
achieve moreflexible substitution pattern-39,

EXPERIMENTAL

All mdting points(m.p.) reported for thecompounds
prepared are uncorrected and measured on a MEL-
TEMP 1 melting point apparatus. IR spectrawerere-
corded with aPerking Elmer 1430 ratio recording in-
frared spectrophotometer with CDSdatastationusing
KBr Wafer technique, vin cm™. Microanalyseswere
conducted using an elemental analyzer 1106. 'H-NMR
and BC-NMR measurements were carried out on a
Bruker ARX (*H-NMR: 300.13MHz BC-NMR: 75.47
MHZz). Thesolventsareindicated in bracketsand the
chemical shifts (8) are given downfield relative to
tetramethylsilane (TMS) asinternal standard. Mass
spectradatagivenin mv/z (rel ative %) were obtained on
aA.zonni moddl Ms-5888, ionization areinitiateby dec-
tron impact (El) with 70 ev of energy. Reaction were
monitored by thin-layer chromatography (TLC) on
E.Mercksilicagel 60F,,, (0.2 mm) precoated alumi-
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numfoils, developed with UV light or I, vapour. The
atmospheric pressure column chromatography (CC)
waspreformed on silicagd Forisil (100-200 mesh).

2-Ethylsulfanyl-4-hydr oxy-quinoline-3-carboxilic
acid ethyl ester (3a)

Ethyl bromide(11.23ml, 0.15mole) in675.7 ml of
acetone was added drop wiseto astirred suspension
of potassium salt (50g, 0.15 mole) with ice cooling.
After stirring at room temperaturefor 5h, thereaction
mixturewasstirred at 50°C for 30min. and concentrated
to dryness under reduced pressure. Theresidue was
taken up in water and extracted with CHCI, (200 ml),
then the organic layer washed with water, dried with
Na,SO, and concentrated to drynessto givethe ethyl
derivatives (389, 78.3%) asanail. Without purification,
theresulting oil wasdissolved in 150 ml of xyleneand
heated under reflux for 6 hrsafter cooling, thereaction
mixture was diluted with n-hexane and the resulting
precipitatecollected by filtration, and recrystalized from
ethanol togive(3a) (16.6 g, 39.9%) aswhitecrystds,
m.p 110-112°C. IR: 2960, 2920, 1596, 1590, 1570,
1550, 1520, 1500, 1490, 1420, 1390, 1350, 1320,
1300, 1260, 1250, 1200, 1180, 1100, 1210, 1180,
1100, 1070, 1050, 1040, 950, 920. *H-NMR in
(CDCIl,, 300MHz): 6 1.42(t, 3H, CH,), 1.52(t, 3H,
CH,); 3.2(q, 2H, SCH,), 4.5 (q, 2H, OCH,); 7.32
(dd, 1H, H-6); 7.38 (dd, 1H, H-7); 7.76 (d, 1H, H-
8); 8.21 (d, 1H, H-5); 13.15 (s, 1H, NH )ppm. 1*C-
NMRin (CDCI, 75.45 MHz): § 13.93 (q); 14.10 (q);
25.04 (t); 62.44 (t); 102.59 (s); 117.90 (s); 123.50
(d); 124.58 (d); 127.46 (d); 132.56 (d); 148.61 (9);
159.71 (s); 168.42 (s); 170.85 (s) ppm. Anal.
C_H,.NO.,S(277.34) Cac. C60.63,H 5.45, N 5.05;
Found: C 60.60, H 4.48, N 5.02.
2-Methylsulfanyl-quinoline-3-car boxilicacid ethyl
ester (3b)

Diethyl Sulphate(2.83ml, 0.03mole) in 135 ml of
ethyl acohol wasadded dropwisetoadtirred suspension
of potassium salt (10 g, 0.03 mole) withice cooling.
After stirring at room temperaturefor 5h., thereaction
mixturestirred a 50°C for 30 min. and concentrated to
drynessunder reduced pressure. Theresiduewastaken
up in water, extracted with CHCI,, (200ml) and the
organic layer washed with water, dried with Na,SO,
and concentrated to dryness to give methylsulfanyl
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compound (6.1 g, 66.1%) asanoil. Without purification
the oil was dissolved in 30 ml of xylene and heated
under reflux for 6 hr after cooling the reaction mixture
wasdiluted with n-hexane and theresulting precipitate
collected by filtration, and recrystallized from ethanol
togive (3b) (1.76 g, 22.2%) asyellow crystals, m.p
98-100°C. IR: 3575, 3428, 3065, 2991, 2917, 2712,
2531, 2340, 2300, 1970, 1855, 1728, 1645, 1621,
1582, 1555, 1483, 1446, 1375, 1316, 1240, 1270,
1240, 1168, 1103.9, 1020, 988. *H-NMRin (DM SO-
d,, 300MHz2): 5 1.34(t, 3H, CH3); 2.68 (s, 3H, CH3);
4.39 (q, 2H, CH2); 7.46 (s, 1H, H-Ar); 7.70 (s, 2H,
H-Ar); 8.13 (d, 1H, H-Ar); 11.60 (s, 1H, NH) ppm.
Anal. C_H NNO.S (263.32) Calc: C59.30, H 4.98,
N 5.32; Found: C59.5, H 4.94, N 5.11.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylicacid phenylamidederivatives (4a-11a)

A mixtureof 2-ethylsulfanyl-4-hydroxy-quinoline-
3-carboxylic acid ethyl ester (3a) (0.0035 mole), the
corresponding aniline derivative (0.0052 mole) and
DMF (0.5ml) iscarefully stirred and held on an ail
bath at 180-190°C for (30 min). The mixture is cooled
prior to the addition of C,H.OH (20 ml). Theresidue
wasfiltered off, washed with d cohol and recrystayzed
TABLE 1.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-car-
boxylic acid phenylamide (4a):

IR: 3566, 3467, 3327, 3146, 3066, 3022, 2971,
2930, 2870, 2423, 2264, 1961, 1937, 1849, 1499,
1641, 1592, 1523, 1460, 1334, 1270, 1191, 1141,
1106, 1076, 987, 956. '"H-NMR (DMSO-d,, 300
MHZz): 6 1.17 (t, 2H, CH,); 3.17 (t, 3H, CH,); 6.95t,
1H, H-4%); 7.22 (t, 2H, H-3",5"); 7.31 (t, 1H, H-6);
7.60(d, 3H,H-2°,6°,7);7.75 (d, 1H, H-8); 8.08 (d,1H,
H-5) ppm. ®C-NMR (DMSO-d,, 75.45 MHz): §
13.09 (q); 25.77 (t); 114.01 (s); 118.11 (d); 119.30
(d); 122.98 (d); 123.87 (s); 124.39 (d); 125.09 (s);
128.66 (d); 132.44 (d); 139.05 (d); 139.21 (s); 155.45
(9); 163.65(s); 174 (S) ppm.
2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
car boxylicacid (4-chlor o-phenyl)-amide (5a)

Ms: 358 (M*, 5); 359 (M*+1, 1.2); (M*+2, 2.2); 297
(3); 262 (0.7); 232 (57); 231 (45); 204 (12); 129 (33);
127 (100); 120 (16); 115 (21); 111 (18); 102 (30); 89
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(50). IR: 3424, 3335, 3259, 3217, 3139, 3070, 3023,
2965, 2926, 2868, 2364, 2338, 1655, 1618, 1593,
1525, 1459, 1432, 1400, 1336, 1269, 1192, 1104,
1088, 991, 913. *H-NMR in (DM SO-d,, 300MHz):
61.29(t, 3H, CH,); 3.26(q, 2H, CH,); 7.35-7.46 (m,
3H, H-Ar); 7.71-7.76 (m, 3H, H-Ar); 7.86 (d, 1H,
H-Ar); 8.20 (d, 1H, H-Ar) ppm.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylicacid (4-bromo-phenyl)-amide (6a)

Ms: 402 (M*, 6); 403 (M*+1, 15); 404 (M*+2, 7);
341 (2.5); 294 (2.6); 232 (100); 204 (19); 171 (92);
146 (12); 120 (10); 114 (14); 91(19). IR: 3424, 3368,
3280, 3217, 3136, 3069, 3023, 2965, 2927, 2870,
2364, 2338, 2269, 1655, 1620, 1591, 1523, 1460,
1433, 1396, 1335, 1272, 1191, 1109, 1071, 1028,
992, 914. *H-NMR (DM SO-d, 300MHz): 5 1.28 (t,
3H, CH,); 3.35(q, 2H, CH,); 7.41-7.62 (m, 3H, H-
Ar); 7.66-7.77 (m, 3H, H-Ar); 7.86 (d, 1H, H-Ar);
8.18(d, 1H, H-Ar) ppm.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
car boxylicacid (4-methoxy-phenyl)-amide (7a)

Ms: 354 (M*, 25); 325 (4); 293 (1); 250 (0.7); 232
(17); 204 (5); 146 (4); 129 (0.68); 123 (100); 115 (3);
80 (4). IR: 3310, 3136, 2992, 2849, 2927, 2829, 2370,
2341, 2065, 1757, 1639, 1602, 1527, 1459, 1433,
1336, 1301, 1244, 1178, 1141, 1107, 1034, 989,

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylicacid (4-nitro-phenyl)-amide (8a)

IR: 3366, 3130, 3077, 2960, 2927, 2872, 2364,
2338, 1663, 1599, 1524, 1492, 1456, 1324, 1233,
1176, 1109, 1025, 988, 914. *H-NMR in (DM SO-
d,, 300MHz): 5 1.28(t, 2H, CH,); 3.26(q, 2H, CH,);
7.45 (t, 1H, H-6); 7.74 (t, 1H, H-7); 7.78-7.96 (m,
3H, H-Ar); 8.18-8.28 (m, 3H, H-Ar) ppm.
2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylicacid (2-chloro-phenyl)-amide (9a)

IR: 3348, 3065, 2926, 2863, 2370, 2341, 1640,

1622, 1585, 1524, 1459, 1436, 1331, 1263, 1236,
1187, 1147, 1053, 1030, 988, 911.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylic acid m-tolylamide (10a)

IR: 3311, 3139, 3030, 2957, 2923, 2868, 2341, 1921,
1851, 1622, 1589, 1530, 1461, 1430, 1335, 1255,
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1196, 1179, 1133, 1087, 1052, 1023, 989, 941, 906.
'H-NMR (DM SO d,, 300MHz): 6 1.29(t, 3H, CH,);
2.34(s,3H,CH,); 3.27 (9,2H, CH,); 6.88 (d, 1H, H-
Ar); 7.21 (t, 1H, H-Ar); 7.41 (t, 2H, H-Ar); 7.54 (s,
1H, H-Ar); 7.73 (t,1H, H-Ar); 7.86 (d,1H, H-Ar);
8.21(d, 1H, H-Ar) ppm. *C-NMR (DM SO-d,, 75.45
MHZ): 8 13.05 (q); 21.01 (q); 25.72 (t); 113.82(s);
116.44 (d); 118.11 (s); 119.80 (d); 123.69 (d); 123.85
(9); 124.4 (d); 125.10 (s); 128.49 (d); 132.46 (d);
137.88(d); 138.97 (d); 139.17 (s); 155.58(s); 163.56
(9); 174.36 (s, C=0) ppm.

2-Ethylsulfanyl-4-oxo-1,4-dihidro-quinoline-3-
carboxylic acid o-tolylamide (11a)

Ms: 338(M*, 1.5); 309 (7); 277 (11); 249 (1.7); 231
(47); 204 (11); 172 (7); 146 (7); 107 (100); 77 (18).
IR: 3423, 3335, 3144, 3024, 2925, 2868, 2365, 2339,
1644, 1620, 1583., 1528, 1458, 1433, 1334, 1304,
1264, 1191, 1149, 1104, 1044, 991, 913. *H-NMR
(DMSO-d,, 300MHz): 5 1.56 (t, J=, 3H, CH,); 2.63
(s,3H,CH,); 3.53(q, 2H, CH,); 7.23 (t, 1H, H-4’);
7.41-7.50 (m, 2H, H-3’, 57); 7.68 (t, 1H, H-6); 7.99
(t,1H, H-7); 8.20 (t, 1H, H-6"); 8.43 (d, 1H, H-8);
8.50 (d, 1H, H-5) ppm.

2-M ethylsulfanyl-4-oxo-1,4-dihidr o-quinoline-3-
carboxylicacid phenylamide (4b-11b)

A mixtureof 2-ethylsulfanyl-4-hydroxy-quinoline-
3-carboxylic acid ethyl ester (3b) (0.0035 mole), the
corresponding aniline (0.0052 mole) and DMF (0.5
ml) iscarefully stirred and held on an oil bath at 180-
190°C for (30min). Themixtureiscooled prior tothe
addition of C,H.OH (20 ml). Theresiduewasfiltered
off, washed on thefunnel withacohol TABLE 1.

2-Methylsulfanyl-4-oxo-1,4-dihidr o-quinoline-3-
car boxylicacid phenylamide (4b)

IR: 3552, 3485, 3288, 3134, 3023, 2926, 2369,
2340, 1623, 1594, 1524, 1464, 1436, 1341, 1316,
1274, 1240, 1197, 1147, 1111, 1078, 1027, 984, 915.
1H-NMR (DM SO-d,, 300MHz): 8 2.71 (s, 3H, CH,);
7.05(t, 1H, H-4°); 7.33 (t, 2H, H-3",5"); 7.44 (t, 1H,
H-6); 7.68 (d,2H, H-2, 6°); 7.73 (t, 1H, H-7); 7.93
(d, 1H, H-8); 8.21 (d, 1H, H-5); 10.84 (s, 1H, NH)
ppm. C-NMR (DMSO-d,, 75.45 MHz): 15.00 (q),
110.66 (5), 118.31 (d), 119.39 (d), 122.98 (d), 123.60
(9), 124.61 (d), 125.12 (d), 128.72 (d), 132.45 (d),
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138.94 (s), 159.30 (s), 163.79 (3), 174(S).

2-M ethylsulfanyl-4-oxo-1,4-dihidr o-quinoline-3-
carboxylicacid (4-chlor o-phenyl)-amide (5b)

IR: 3412, 3276, 3140, 3068, 3027, 2923, 2370,
2340, 2274, 1644, 1621, 1592, 1525, 1461, 1432,
1400, 1338, 1314, 1275, 1237, 1106, 1085, 968, 913.
IH-NMR (DM SO-d,, 300MHz): § 2.97 (s, 3H, CH);
3.43 (s, IH, OH); 7.61 (d, 2H, H-3",5"); 7.68 (t, 1H,
H-6); 7.95-8.17 (m, 3H, H-2, 6°,7); 8.17 (d, 1H, H-
8); 8.47 (d, 1H, H-5) ppm. *C-NMR (DMSO-d,,
75.45 MHz): 515.00 (q); 110.66 (s); 118.32 (9);
120.93 (d); 123.56 (5); 124.66 (d); 125.10(9); 126.48
(d); 128.58 (d); 132.51 (s); 137.86 (d); 138.89 (d);
159.36 (), 163.89 (d); 174.44 (s, C=0) ppm

2-M ethylsulfanyl-4-oxo-1,4-dihidroquinoline-3-
car boxylicacid (4-bromo-phenyl)-amide(6b)

|R: 3381, 3273, 3138, 3066, 3027, 2933, 2829,
2371, 2341, 1643, 1620, 1523, 1460, 1429, 1394,
1339, 1312, 1274, 1234, 1195., 1107, 1066, 1026,
997, 963, 912. 'H-NMR (DMSO-d,, 300 MH2): &
2.98(s, 3H, CH,); 3.4 (s, 1H,0H); 7.71-7.80 (m, 3H,
H-3,5,6);7.91 (d,2H, H-2’, 6°); 8.02 (t, 1H, H-7);
8.19(d, 1H, H-8); 8.47 (d, 1H, H-5) ppm.*C-NMR
(DMSO-d,, 75.45 MHz2): § 15.00 (q); 110.61 (s);
114.45 (d); 118.31(s); 121.32(d); 123.56 (5); 124.67
(d); 125.11 (s); 131.48 (d); 132.52 (s), 138.26 (d);
138.88(s); 159.42 (s); 163.90 (d); 174.45 (s) ppm.

2-Methylsulfanyl-4-oxo-1,4-dihidr o-quinoline-3-
car boxylicacid (4-methoxy-phenyl)-amide(7b)

IR: 3420, 3257, 3210, 3126, 3033, 2991, 2836,
2370, 2341, 1825, 1639, 1595, 1546, 1511, 1464,
1430, 1343, 1267, 1226, 1177, 1111, 1031, 994, 970,
915.

2-Methylsulfanyl-4-oxo-1,4-dihidr o-quinoline-3-
carboxylicacid (4-nitr o-phenyl)-amide (8b)

Ms: 340 (M*-CH,, 5); 294 (0.7); 262 (2); 218 (100);
189 (35); 146 (11); 114 (16); 63 (12). IR: 3369, 2982,
2856, 2418, 2370, 2340, 1674, 1616, 1598, 1515,

1484, 1455, 1430, 1321, 1295, 1253, 1174, 1128,
1106, 1028, 988, 908.

2-M ethylsulfanyl-4-oxo-1,4-dihidroquinoline-3-
carboxylicacid (2-chlor ophenyl)amide (9b)

IR: 3412.7, 3069, 2985, 2371, 2341, 1720, 1656,
@Wu'c CHEMISTRY —

1618, 1587, 1516, 1434, 1338, 1314, 1288, 1234,
1191, 1136, 1115, 1031, 999, 913. *H-NMR (DM SO-
d,, 300MHz): 56 2.93 (s, 3H, CH,); 7.28 (t, 1H, H-4’;
7.51 (t, 1H, H-5%); 7.64-7.73 (m, 2H, H-3",6); 8.00
(t, 1H, H-7); 8.17 (d, 1H, H-6"); 8.45 (d, 1H, H-8);
8.72 (d, 1H, H-5); 10.9 (s, 1H, NH) ppm.**C-NMR
(DMSO-d,, 75.45 MHz): 514.86 (q); 108.56 (s);
118.39(9); 121.76 (d); 122.31 (d); 123.41 (s); 123.87
(d); 124.84 (d); 125.26 (d); 127.38 (d); 129.12 (d);
132.60 (s); 136.01 (d); 138.68(s); 161.92(s); 164.20
(9); 174.81(s) ppm.

2-M ethylsulfanyl-4-oxo-1,4-dihidroquinoline-3-
car boxylic acid m-tolylamide(10b)

IR: 3423, 3314, 3129, 3032, 2370, 2341, 1661,
1604, 1547, 1515, 1462, 1433, 1338, 1312, 1269,
1174, 1116, 1031, 966, 913. '"H-NMR (DM SO d,,
300MHz): 6 2.31 (s, 3H, CH,); 2.70 (s, 3H, CH,);
3.30(s, 1H, OH); 6.89 (d, 1H, H-4"); 7.23(t, J= 1H,
H5’); 7.43-7.52 (m, 3H, H-2", 6°,6); 7.74 (t, 1H, H-
7); 7.9(d,1H, H-8); 8.22 (d, 1H, H-5); 10.82 (s, 1H,
NH) ppm. #C-NMR (DMSO-d,, 75.45 MHz): &
15.00 (q); 21.04 (); 110.66 (s); 116.52 (d); 118.30
(d); 119.90 (d); 123.69 (s); 124.62 (d); 125.12 (d);
128.55(d); 132.46 (d); 137.94 (s); 138.86 (d); 159.42
(9); 163.71(s); 174.36 (S) ppm.

2-M ethylsulfanyl-4-oxo-1,4-dihidroquinoline-3-
carboxylic acid o-tolylamide(11b)

IR: 3329, 3022, 2919, 2371, 2341, 1643, 1621,
1584, 1523, 1459, 1434, 1336, 1315, 1271, 1245,
1191, 1148, 1104, 999, 913. *H-NMR (DM SO-d,,
300 MHz2): § 2.38 (s, 3H, CH,); 2.71 (s, 3H, SCH,);
3.17 (s, 1H, OH); 7.02 (t, 1H, H-Ar); 7.16-7.25 (m,
2H, H-Ar); 7.45 (t, 1H, H-Ar); 7.75 (t, 1H, H-Ar);
7.97(d, 1H, H-Ar); 8.20-8.27 (m, 2H, H-Ar); 10.72
(s, 1H, NH) ppm. *C-NMR (DM SO-d,, 75.45 MHz):
514.91(q); 18.09(0); 109.53(s); 118.34 (d); 120.76
(d); 123.02 (d); 123.48 (s); 124.72 (d); 125.23 (9);
126.03 (d); 127.16 (d); 130.03 (d); 132.50(s); 137.36
(d); 138.71(9); 161.07(s); 163.79(S); 174.81(S) ppm.

4-Chlor o-2-ethylsulfanyl-quinoline-3-car boxylic
acid ethyl ester (12a)

A mixture of (3a) (1 g, 3.3 mmole) and phospho-
rusoxychloride (10 ml) wasrefluxed for 3hr. Thereac-
tion mixturewas added very dowly with stirringto a
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mixture of ice-ammoniahydroxide solution to give
(0.89) 75% yield of (12a) as oil. '"H-NMR (CDCl,,
300MH2z): 5 1.43(t,3H,CH,); 1.46 (t,3H,CH,); 3.4
(g, 2H, SCH,); 4.5 (q, 2H, OCH,); 7.5 (t, 1H, H-6);
7.7 (t, 1H, H-7); 7.9 (d, 1H, H-5); 8.1(d,1H, H-8)
ppm. BC-NMR (CDCl,, 75.45 MHz): 5 13.97 (0);
14.16 (q); 24.95 (t); 62.35 (t); 62.35 (t); 123.01(s);
124.41 (d); 126.38 (d); 126.48 (s); 128.19(d); 131.15
(d); 138.89(s); 147.99(9); 156.02 (S); 164.89 () ppm.
Ana.C_H,,CINO,SCac: C56.85,H 4.77,N 4.74;
Found: C56.81, H 4.91, N 4.609.

4-Chlor o-2-methylsulfanyl-quinoline-3-car boxylic
acid ethyl ester (12b)

To(1gm, 0.0033 mole) of (3b) wasadded (10ml)
of phosphorusoxy chloride. Thereaction mixturewas
refluxed for 3h, then it wasadded very Sowly with tir-
ring toamixtureof ice-ammoniahydroxidesolutionto
give(12b) (0.9g, 84%yidd) asoil. ‘H-NMR (DM SO-
d,, 300MHz): 8 1.34(t, 3H, CH,); 2.69 (S, 3H, CH,),
4.47(q, 2H, CH,); 7.71 (t,1H, H-6); 7.91 (t, 1H ,H-
7) : 8.04 (d,1H, H-8); 8.15 (d,1H, H-5) ppm. Anal.
CH,,CINO,SCac: C55.42,H 4.29, N 4.97; Found:
C 55.67, H 4.30, N 4.86.
2-Ethylsulfanyl-4-(2-hydroxyethylamino)-
guinoline-3-carboxilicacid ethyl ester (16a)

Toasolution of 4-chloro-2-ethyl sulfanyl-quinoline-
3-carboxylic acid ethyl ester (12a) (1gm, 3.3 mmole)
in 10 ml ethanol was added (0.39 ml, 6.6 mmole) of
ethanol amine. Thereaction mixture wasrefluxed for
3hr andthen pouredintoice-water mixture. Theresulting
preci pitatewasfiltered off, recrysta yzed fromamixture
of ethanol and water to give (16a) (0.5 g, 46% yield)
as white crystals m.p 65°C. IR: 3497, 3371, 3068,
2974, 2932, 2910, 2869, 2735, 2685, 2373, 2341,
1944, 1695, 1614, 1560, 1525, 1468, 1448, 1423,
1348, 1298, 1298, 1248, 1226, 1171, 1127, 1080,
1011, 968, 923. 'H-NMR (CDCl,, 300 MHz):  1.47
(t, 3H, CH,); 1.37 (t, 3H,CH,); 2.18 (s, 1H, OH);
3.25(q, 2H, OCH,); 3.65 (t, 2H, CH,); 3.82(t, 2H,
CH,); 4.5 (g,2H, SCH,); 6.99 (s, 1H, NH); 7.27 (,
1H, H-6); 7.59 (t, 1H, H-7); 7.80 (d, 1H, H-5); 8.0
(d, 1H, H-8) ppm. *C-NMR (CDCL, 75.45 MH2):
514.04(q); 14.21 (g); 25.19(t); 50.19 (t); 61.60 (t);
61.88 (t); 107.6 (S); 118.27(S); 123.54 (d); 123.73
(d); 128.51 (S) 130.61 (d); 153.60 (S); 158.62 (S);
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16855 (S, C=0) ppm. Anal. C,H, N,0,S Calc: C
59.98, H 6.29, N 8.74; Found: C 60.09, H 6.10, N
8.79.

2-Ethylsulfanyl-4-(2-hydr oxyethylamino)-quino-
line-3-car boxilicacid ethyl ester (16b)

To a solution of 4-chloro-2-methylsulfanyl-
quinoline-3-carboxylic acid ethyl ester (12b) (0.5gm,
0.0017 mole) in 10 ml ethanol was added (0.2 ml,
0.0035 mole) of ethanol amine. Thereaction mixture
was refluxed for 6h. and then poured into ice-water
mixture. The resulting precipitate was filtered off,
recrystallized from amixture of benzeneand hexaneto
give(0.250) 43%yidd (16b) aswhitecrystalsm.p 38-
42°C. IR: 3575, 3260, 2984, 2927, 2872, 2342, 2279,
1856, 1814, 1760, 1666, 1611, 1574, 1501, 1443,
1412, 1370, 1333, 1301, 1233, 1167, 1126, 1077,
1019, 976, 928. 'H-NMR (DM SO-d,, 300MHz): &
1.2(t, 2H, CH,); 2.5 (s, 3H, CH,); 3.3(t, 2H, CH,);
3.6(t,2H,CH,); 4.3(q, 2H, CH,); 4.84(t, 1H, OH);
6.98 (s, 1H, NH); 7.38 (t,1H, H-Ar); 7.67 (m, 2H, H-
Ar); 8.25(d, 1H, H-Ar) ppm.And.C ;H N.O,SCdc:
C58.80,H5.92, N 9.14; Found: C59.01,H 6.10, N
8.98.

6-Ethylsulfanyl-1,2,3,4-tetrahydro-[1,4]diazepino
[6,5-c] quinoline-5-one(13a, 14a)

Toasolution (12a) (1gm, 0.0033 mole) in 10 ml
ethanol was added (0.44ml, 0.0066 mole) of
diaminoethane. Thereaction mixturewasrefluxed for
24h., duringthereaction aprecipitateisformed which
was separated by filtrationto give (14a), when TLC
indicated that (13a) had compl etely disappeared the
reaction mixturewas concentrated, diluted with 5 ml
CH,Cl, , and theresulting precipitate wasfiltered off,
recrystayzed from benzeneto give 0.5 (54.34%) yied
of (14a) m.p. 118-120°C. IR for (14a): 3600, 3380,
3280, 3180, 3020, 1690, 1630, 1570, 1550, 1480,
1470, 1450, 1410, 1370, 1350, 1290, 1250, 1210,
1140, 940, 900. *H-NMR (DM SO-d6, 300MHz) for
compound (14a): 61.3(t, 3H, CH,); 3.01 (g, 2H, CH,);
3.3(CH,); 3.6 (CH,) ; 7.3 (2H, CH-Ar); 7.6 (CH-
Ar); 8.2(CH-Ar) ppm.And. for (13a) C ;H, N.O.S
Calc: C60.16, H 6.63, N 13.15; Found: C 60.06, H
6.70, N 13.21. And. for (14a) C H,.N.OS() Calc:
C61.51,H5.53, N 15.37; Found : C61.40, H 5.62,
N 15.31.
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6-Methylsulfanyl-1,2,3,4-tetrahydro-[1,4]
diazepino[6,5-c] quinoline-5-one (13b-14b)

Toasolution of (12b) (0.3g, 1.1 mmol) in 10ml
ethanol wasadded 1.5 ml of 1, 2 diaminoethane. The
reaction mixture was refluxed for 24 hr during the
reaction aprecipitateisformed which was separated
by filtrationto give (12b). When TLC indicated that
(19b) had compl etely disappeared the reaction mixture
was concentrated, diluted with 5Sml CH_CI., and the
resulting precipitate wasfiltered of f recrystayzed from
amixture of (ethanol-water) to give 0.15g (55.55%)
yield of (14b) m.p. 112-115°C. 'H-NMR (DM SO-d,
300MHz) for compound (13b): 61.2(t, 3H, CH,); 2.5
(S, 3H, CH,)); 3.3 (2H, CH,); 3.5 (2H, CH,); 4.3 (,
2H, CH,); 7.0 (S, 1H, NH); 7.3 (dd, 1H, CH); 7.6
(dd, 1H, CH); 7.7 (d, 1H, CH); 8.2 (d, 1H, CH) ppm.
Msfor compound (14b): 259 (M*, 22); 244 (21); 226
(100); 212 (18); 185 (5); 184 (15); 156 (12); 129
(19); 127 (10); 102 (16); 75 (10); 63 (6). IRin KBr
cm* for compound (14b): 3550, 3442, 3375, 3261,
3181, 3035, 2924, 23.68, 2340, 1637, 1569, 1538,
1452, 1419, 1376, 1359, 1329, 1279, 1248, 1224,
1143, 1118, 1037, 1014, 946, 900, 862, 812, 760.
'H-NMR (DM SO-d,, 300MHz) for compound (14b):
62.3(s,3H,CH,); 3.3(t,2H, CH,); 3.6 (t, 2H, CH,),
7.35(1H, CH-Ar); 7.40(s, 1H, NH); 7.61 (2H, 2CH-
Ar); 8.21(2H, 1H, CH-Ar, NH) ppm. And. for (13b)
C.H,/N.O,S () Calc: C 58.99, H 6.27, N 13.76;
Found: C 59.06, H 6.31, N 13.81.Andl. for (14b)
C,H,N.OS () Calc: C 60.21, H 5.05, N 16.20;
Found: C 60.30, H 5.10, N 15.99.
4-(2-car boxy-phenylamino)-2-ethylsulfanyl-quino-
line-3-carboxylic acid ethyl ester (15a)

A mixture of (12a) (0.5g, 0.0016 mole) and
anthranilic acid (0.22g, 0.0016 mole) was heated to
fusion for one hour at 120°C, then it was cooled and
the product obtained was filtered off, dried, and
recrystallized from amixtureof (chloroform—hexane)
togive0.359 (47.3%) yield of (15a) asye low crystals,
m.p. 280-285°C. IR in KBr cn?: 3681, 3367, 3181,
3064, 2972, 2928, 1951, 1838, 1720, 1691, 1614,
1543, 1514, 1450, 1410, 1300, 1229, 1157, 1019,
860. '*H-NMR (DM SO-d, 300MHz): 5 1.15(t, 3H,
CH,); 1.31(t, 3H, CH,); 3.28(q, 2H, CH,); 4.03(q,
2H, CH,); 6.58 (d, 1H, CH-Ar); 6.91 (t, 1H, CH-
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Ar); 7.43 (t, 1H, CH-Ar); 7.55(t, 1H, CH-Ar); 7.78-
7.92(m, 4H, CH-Ar); 8.31 (s, 1H, NH); 10.1 (s, 1H,
OH) ppm. And. C,H,N,O,S () Calc: C63.62, H
5.08, N 7.07; Found: C 63.48, H 5.13, N 7.21.

Syntjesis of 4-(2-carboxy-phenylamino)-2-
methylsulfanyl-quinoline-3-carboxylic acid ethyl
ester (15b)

A mixture of (12b) (0.3gm, 0.00114 mole) and
anthranilic acid (0.15g, 0.00114 mole) washeated to
fusion for one hour at 120°C, then it was cooled, di-
luted with 5ml ethanol and the product obtained was
filtered off , dried and recrystalized from amixture of
(chloroform-hexane) to give 0.17g (42.5%) yield of
(15b) asydlow crystalsm.p. 171-174°C. Ms: 382 (M*,
100); 338 (M*-COO, 11); 309 (65); 291 (83); 245
(69); 217 (41); 189 (48); 190 (12); 146 (18); 120
(10); 114 (22); 102 (20); 90 (12); 77 (27); 65 (28);
64 (11). IR in KBr cnmrt: 3423, 3329, 3215, 3068,
2987, 2932, 2898, 2585, 2463, 2371, 2341, 2291,
1720, 1687, 1626, 1603, 1578, 1545, 1490, 1449,
1386, 1306, 1238, 1155, 1087, 988, 895, 842. Andl.
C,,H,N,O,S () Calc: C 62.81, H 4.74, N 7.32,

20" 18

Found: C 62.90, H 4.82, N 7.40.
RESULTSAND DISCUSSION

The starting material s 2-a kyl sulfanyl-4-hydrox-
yquinoline-3-carboxylic acid ethyl esters (3) werepre-
pared through the formation of diethyl (phenylamino)
(alkylthio)-methylenemal onate (2) infour steps. Cy-
clization of (2) was performedinrefluxing xyleneto
give (3) as shown in SCHEME 1, Structures of the
synthesized compoundswere confirmed from the cor-

h

@) @)
4 Steps H\;('(O\/
NH
2 [::r S ©
W  on o / (2a,b)
A o

~
N“s  aR=CHy
(3) é bR—CHzCH3

SCHEME1
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TABLE 1: Thedataof somesynthetic compound

Comp Yield m.p. °C Mol. formula % Analysis calcd.(Found)
no. Structural of theproducts % solvent mol. Wt C H N
OH O Q
(43) XN 63 202-3 C17H14N,0,S 66.79 4,55 9.03
N SH MeOH 310.37 (66.90)  (4.30) (9.20)
[
OH O Q
N N 71 215-7 CisH16N20,S 66.64 4.97 8.64
(4b) N“ S H MeOH 324.35 (66.50) 5.11 (8.52)
OH O cl
(52) N N/©/ 78 155 C;gH1sCIN,O,S  59.21 3.80 8.12
) H EtOH 344.82 (59.43) (3.065) (8.30)
S
|
OH O OC'
N SH EtOH 358.84 (60.40) (4.43) (7.70)
OH O Br
(6a) N N /©/ 75 2151 Cy17H13BrN,O,S 52.45 3.37 7.20
) H EtOH 389.27 (52.70)  (3.90) (7.50)
S
|
OH O @ Br
J_ H EtOH 403.25 (53.50) (3.59) (6.76)
OH O OCHs
(72) N N/©/ 75 215-216 CigH16N,0,S 63.51 4.74 8.23
1 H EtOH 340.39 (63.70)  (4.90) (8.50)
VS
OH O @OCH3
(7b) XN 79 220-1 Ci1oH1sN20,S 64.39 5.12 7.90
N SH EtOH 354.42 (64.50)  (5.30) (7.79)
.
OHO ( j NG,
(8a) NN 62 310 Ci17H13N30,S 57.46 3.69 11.82
1 H AcOH 355.37 (57.60) (3.82) (11.60)
S
[
OH O ( j NG,
(8b) NN 73 225-6 CigH1sN30,S 58.53 4.09 11.38
N7 SH EtOH 369.39 (58.41)  (4.20) (11.51)

tablel countinue
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TABLE 1: Thedata of somesynthetic compound

Comp Yield m.p. °C Moal. formula % Analysiscalcd.(Found)
no. Structural of the products % solvent mol. Wit C H N
OH O Q
N, EtOH 344.82 (63.80) (4.30) (15.10)
|
Pt Q 284-5 CisHisCIN,O,S  60.25 4.21 7.81
- 181115 2\92 . . .
(9b) Wﬁ\ Cl 8 D.M.F. 358.84 (60.44) (430) (7.73)
NS
P Q 270-1 CisH16N20,S 66.64  4.97 8.64
- 181 116122 . . .
(103) (:f\jflﬂ CHs 8 1 3Dioxane 324.39 (66.56) (4.80)  (8.80)
NS
OH O Q\
251-2 CioH1sN,0,S 67.43 5.36 8.28
(10b) @\)jfi\‘k CHa ® " Cholroform 338.42 (67.60) (551)  (8.39)
N"~S
OH O
2656 CisH1sN,05S 66.64  4.97 8.64
(113) TN L 81 1 3Dioxane 324,39 (66.43) (4.76)  (8.71)
NS 8
Pt Q 230 C 0,S 67.43 36 28
-1 16H18N205 7.4 5. 8.
. ©\)YLN 69 Benzene 338.42 (67.32) (521) (8.02
N SJ:k CHg
OH O OH O istic signals of the SCH,CH , protons and disappear-
A~ A ance of the OCH,CH_signalsinstead new 5 aromatic
N O AN A H’ ' protons appeared together with the 4 quinoline protons
NS e N at 6.95- 8.08 ppm, the NH proton appeared assinglet
?) R @11) R at 610.84 ppm. 2C-NMR spectrum of (4b) showed
SCHEME?2 signalsat 6 13.09, 25.77 ppm corresponding to the

rect analytical and spectroscopic measurements (*H-
NMR, 2C-NMR and IR).

Thereaction of (3) with different aromatic amines
inthepresenceof asmall amount of DMFto guarantee
the best mixing of the reagents, and to prevent local
overhesting of thereaction mixturegavethe correspond-
inganilide (4-11) SCHEME 2.

H-NMR spectrum of (4a) showed ninearomatic
protons were detected at 6 7.05-8.21 ppm and the
NH proton appeared as singlet at $10.84 ppm. **C-
NMR of compound (4a) gave extraconfirmation to
the suggested structureasit showed signasat 6 15.00,
174.45 ppm rel ated to the CH,,, C=0O groups respec-
tively, and all the expected signalsrelated to the sug-
gested structure have been detected. *H-NM R spec-
trum of (4b) showed the appearance of the character-
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CH,, CH, together with all the other expected
signals.*C-NMR of compound (5a) gave extracon-
firmation to the suggested structure asit showed signals
at 5 15.00 and 174.45 ppm related to the CH, and
C=0 groupsrespectively, and dl theexpected signas
rel ated to the suggested structure have been detected.
H-NMR spectrum of (5a) showed the expected sig-
nalsof the CH, protonsat & 2.7 ppm, asinglet for the
OH proton at 6 3.43, and the 8 aromati c protons gave
signalsat 6 7.33- 8.20 ppm. ¥C-NMR of (5a) gave
signalsat 6 15.00 and 174.45 ppm corresponding to
the CH, and C=0 carbons respectively, with all the
expected sgnds. *H-NMR spectrum of compound (5b)
showed the expected 8 aromatic protons appeared at
6 7.358.20 ppmandthe NH proton assinglet at 510.84
ppm. Mass spectrum of (5b) gave more confirmation
to the suggested structurewherethemol ecular ion peak
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OH NH, 6hrs
PO NH
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N FIS{ N/ IS 24 hrs
©) (12 R (14) Flz

SCHEME3

(M*) appeared at m/z= 358 and the (M+2)* peak ap-
peared at m/z=360 with anintensity equa to one-third
theintendty of themolecular ion pegk (M*) which proves
the presence of (CI¥") isotope. *H-NMR of compound
(6a) showed the characteristic sgna of themethyl pro-
tonsat 6 2.71 ppm, the (OH) proton as singlet at 6
3.18 ppm, the 8 aromatic protons at 57.44- 8.20 ppm
and the NH proton as singlet at 5 10.84 ppm. *C-
NMR of compound (6a) added more assuranceto the
suggested structure as all the expected signalswere
detected. 'H-NMR of compound (6b) showed the 8
aromatic protons that appeared at 6 7.41- 8.2 ppm
and the NH proton as singlet at 5610.84 ppm. Mass
spectrum of (6b) gave more confirmation for the pro-
posed structure by givingamolecular ion pesk at m/z=
403 and the expected (M+2)* peak at m/z =405 with
anintensity equd tothat of themolecular ion peak (M*)
which provesthe presence of the (Br). Mass spectrum
of compound (7a) gavethemolecular ion pesk (M*) at
m/z=354. M ass spectrum of compound (8a) showed
lossof (CH,) fragment to give (M*-CH,) peak at m/z =
340. *H-NMR of (8b) gavethe characteristic signas
of the SC,H, group, the 8 aromatic protons, and the
singlet of theNH proton. *H-NMR for compound (9a)
showed all the expected signd sfor the suggested struc-
ture. BC-NMR for compound (9a), which showed all
the expected signals, adds more assuranceto the pro-
posed structure. *H-NMR of compound (10a) showed
twosingletat 6 2.31and 2.7 ppmrelated tothe CH, at
C-3’ and the CH, of the SCH,CH, respectively, the

OH proton appeared assinglet at 6 3.3 ppm, theeight
aromatic protons appeared at 6.89- 8.22 ppm and the
NH proton appeared as singlet at 510.84 ppm. 2*C-
NMR of compound (10a) showed signalsfor thetwo
methyl groupsand the C=0 carbonsat ¢ 15.55, 21.04,
and 174.36 ppmrespectively inadditionto al thesig-
nascorresponding to the suggested structure. *H-NMR
of compound (10b) showed the CH, at C-3’ appeared
assinglet at 2.34 ppm, thearomatic signals appeared
at 6 6.88- 8.21 ppm and the NH proton appeared as
singlet at 10.84. C-NMR for compound (10b)
showed signalsat 6 13.05, 21.01, 25.72 and 174.36
ppm attributed to the CH,, CH,, CH,, and C=0 car-
bons respectively, moreover al the expected signals
have been detected. *H-NMR of compound (11a)
showed signalsfor the two-methyl protons, the OH
proton, thearomatic protons of thequinolineringand
the NH proton. *C-NMR of compound (11a) showed
all theexpected signasfor the structure proposed. *H-
NMR for compound (11b) showed theeight aromatic
protons and the NH proton. Mass spectrum of com-
pound (11b) gaveamolecular ion peak at m/z =338.
4-Chloro-2-akylsulfanyl-quinoline-3-carboxylic
acid ethyl esters(12) could be obtained by treatment
of (3) with phosphorusoxy chloride. Reaction of (12)
with 1,2-diaminoethanein ethanol for 6 hrsgaveamix-
ture of the expected compound (13) and (14). Com-
pounds (14) were preci pitated through thereaction as
very finecrystals, which were separated by filtration.
By repetition of thereaction with increasing thereac-
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TABLE 2: Microbial strainsused for investigating theantimicrobial activities

Microbial strain NRRL grain® Classification Culture medium
Air-born bacteria
1- Bacillus subtilis NRS-744 Gram-positive Nutrient agar medium
Human-pathogenic bacteria
2-Saphylococcus aureus B-767 Gram-positive
3-Klebsiella pneumoniae B-17232 Gram-negative
4- Escherichia coli B-3704 Gram-negative Nutrient agar medium
5- Pseudomonas aeroginosa B-23 Gram-negative
6- Proteusvalgaris B-123 Gram-negative
Human-pathogenic yeasts
7- Candida albicans Y east
8- Candida tropicals Y-477 Y east Sabaroud dextrose agar

aNRRL = Northern Regional Research Laboratory, U.S. Department of Agriculture, Peoria, Illinois, USA
TABLE 3: Antimicrobial activity of thesynthesized compounds

Gram positive

Gram negative

Y east

No. Klebsiella

pneumoniae

Bacillus Staphylococcus
subtilis aureus

Escherichia Pesudomonas Proteus
coli

Candida Candida

aeroginosa vulgaris albicans  tropicals

(3ab)
(43, b)
(5a)
(5b)
(63)
(6b)
(7a, b)
(8a,b)
(10a, b)
(11a, b)
(12a,b)
(13a, b)
(14a, b)
(15a)
(15b)
(16a, b)

+++
+++

+++
+++

+++
+++

+++
+++

+++
+++

+++
+++

+++
+++

+++
+++

tiontimefor 24 hrsonly compounds (14) wereformed.
Condensation of the chloro-derivatives (12) with an-
thranilic acid and ethanol amineafforded (15) and (16),
respectively, SCHEME 3.

Thestructure of (13a) was confirmed by the *H-
NMR spectrum which showed the characteristic sig-
nalsfor the OCH,CH,and SCH, protons, two signals
at 6 3.3, 3.5 ppm corresponding to thetwo methylene,
singletsat 6 7.00 ppm corresponding to the NH pro-
ton, and signasfor thequinoline protonsat 6 7.3- 8.2
ppm. Whilethe'H-NMR of (13b) showed the SCH,
signalsand the disappearance of the OCH,CH, signdl's
it aso showed thetwo methyleneprotonsat 6 3.3, 3.6
ppm and aromati ¢ protonswith integration equal to 6
protonsat 6 7.35- 8.29 ppm. Mass spectrum of (13b)
added good confirmation to the proposed structure

which showed the molecular ion peak at m/z = 259.
H-NMR of compound (16a) showed the appearance
of the expected signals of the SCH,CH,,, OCH,CH,
protonsand anew signal attributed to the OH proton
which appeared assinglet at 6 2.18 ppm. Thetwo me-
thylene groups appeared astwottripletsat 6 3.65, 3.82
ppm (J=5.03, 5.18) respectively and the NH proton
assinglet at 6 6.99 ppm, the aromatic protons appeared
at 6 7.27- 7.97 ppm. ¥C-NMR of compound (16a)
showed two signals at 6 50.193, 61.61 ppm corre-
sponding to two methylene groups, whichindicatethe
introducing of the hydroxy ethyl to thequinolinering at
the4-positioninadditionto dl therequired sgnds. *H-
NMR of compound (16b) showed in addition to the
SC_H. andthe OC H_signalsanew twotripletschar-
acteristic to the two new methylene groups at 6 3.3,
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3.6 ppm, the OH signal at 6 4.84 ppm astriplet, the
NH signal at 6 6.96 ppm astriplet and the aromatic
signalsat 6 7.38-8.25.ppm.

Antimicrobial activity

Theantimicrobia screening procedure of the syn-
thesized compoundsas0.1% solutionin DMF wasin-
vestigated by the disk diffusion method, the antibiotic
assay methodsaswell asthemicrobia strains used
for the bioassay wereillustrated TABLE 2. From the
datashowninTABLE 3, itisclear that; the synthesized
compoundsweregeneraly devoid of activity towards
the tested gram negative bacteria (Klebsiella
pneumoniae, Escherichia coli, Pesudomonas
aeroginosa and Proteusvulgaris). Compounds (5b),
(6a), (15a) and (15b) arevery activetowardsthetested
gram-positive bacteria(Bacillussubtilis, Saphylococ-
cus aureus) Yeast (Candida albicans, Candida
tropicals).
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