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ABSTRACT

Indole and itsderivatives occupied aunigue placein the chemistry of nitro-
gen heterocyclic compounds, because of their varied biodynamic proper-
ties. New substituted indole Schiff bases 5-substituted-N-[ (1E)-(substi-
tuted-2-carboxo-1H-quinolin-3-yl)methylene]-3-phenyl-1H-indol e-2-
carbohydrzides (3a-d) are synthesized by condensation of 5-Substituted-3-
phenyl-2-carboxahydrazides (1a-b) and substituted 3-formyl-2-carboxo-1H-
quinolines (2a-b) in presence of catalytic amount of the glacial acetic acid.
These Schiff bases on further reacting with acetic anhydride/thioglycolic
acidin DMF/FeCl -AcOH and con sul phuric acid givesrespective pyrrazoles
(4a-d)/ thioazolidines (5a-d)/ 1, 3, 4-oxadiazol es (6a-d) and oxadiazines (7a
d) indole and quinoline derivatives. All the above synthesized compounds
are conformed by spectral data and elemental analysis. The newly synthe-
sized compounds were screened for their antimicrobial activity.
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INTRODUCTION

Heterocyclesbearing nitrogen, sul phur and oxygen
moi eti es constitute the core structure of anumber of
biologicdly interesting compounds. Indolenudeusisthe
most well known heterocyclic moiety, dueto versatile
biological activities. Literaturesurvey reved sthat in-
dole and itsderivatives possess wide spectrum of bio-
logicd activities. In continuation of our researchwork
onthesynthesisof indolederivativesviz, antimicrobid,
analgesicl¥, anticatatonici?, and anti-inflammatory®
activities. Severa indolederivatives arereported to
possess antivira™, antihepatitis-B virus(HBV)® and
COX-2inhibitord®. Qunolinesand ogues haveattracted
great atention of medicina and synthetic chemistsbe-
causeof their presencein natural productsand physi-

ologicd activities. Thereare many methodsavailable
for synthesisqunalines, the Vilsme er goproach hasbeen
recently, explored by Katritzky et. al.[ and Srivastav
et. d.1B. Inrecent years, the chemistry of qunolinesand
their derivatives asgainedincreasing atention, particu-
larly because substituted qunolines are associated with
immense biological activities®d. Fused indolo[ 2,3-
c]isoquinolines possessesvarioushiologica activities
such as bactericidal, fungicidal, anticancer and
antihistaminic activity’®4, Among thewidevariety of
heterocyclesthat have been explored for devel oping
pharmaceuti cally important mol ecul es, oxadiazoles™
18 thi oazolidines'*?a and oxadiazind??¥ derivatives
haveplayedvita roleinthemedicina chemistry. Inthis
paper wereport herethe synthesisof some pyrrazole,
thioazolidine, 1, 3, 4-oxadiazole and oxadiazinoring
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SCHEME1

moieties containing indoleand quinolinemoietiesby
making use of 3, 5-disubstituted indole-2-
carboxyhydrazide and substituted 3-formyl-2-carboxo-
1H-quinolines as starting materials as shown in the
SCHEME 1.

EXPERIMENTAL

Mélting pointswere determined in open capillary
tubes and are uncorrected. IR spectrawere recorded
in KBr on Perkin-Elmer FT-IR (spectrum 1000); *H
NMR spectraon aBruker AM X (500 MHz) spectro-
photometer usng DM SO or CHCl, assolventand TMS
asaninterna standard (chemica shiftsin d) and mass
gpectraon aFAB-M Sinstrument. Elementa analyses
were performed on an Eager 300 instrument. Com-

poundswere checked for their purity by TLC onsilica
gel G platesand spotswerelocated by iodinevapors.

Synthesisof 5-substituted-N*-[ (1E)-(substituted-
2-car boxo-1H-quinalin-3-yl)methylene]-3-phenyl-
1H-indole-2-car bohydr zides 3a-d

5-substituted-3-phenyl-2-carboxyhydrazides (1a-
b) (0.001mol) and substituted-3-formyl-2-hydroxy-
quinolines (2a-b) (0.001 mol) and acatal ytic amount
of glacia acetic acid weretaken in ethanol (20 ml) and
refluxed for 7-8hr on water bath. Theresulting solid
werefiltered, washed with littlealcohol dried and re-
crystallized from dioxaneto get 5-chloro-N*-[(1E)-
(subgtituted-2-carboxo-1H-quinolin-3-yl)methylene) -
3-phenyl-1H-indole-2-carbohydrzides (3a-d).
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Synthesisof 3-[(25)-3-acetyl-5-(-5-susbtituted-3-
phenyl-1H-indol-2-yl) 2, 3-dihydr o-1,3,4-oxadiazol-
2-yl]substituted quinolin-2-yl-acetates 4a-d

A mixtureof thecompounds(3a-d) (0.001mol) and
acetic anhydride (10 ml) wasrefluxed for 3hr onre-
fluxed for 3hr on ail bath. Thereaction mixturewas
cooled to room temperature, poured intoice-cold wa-
ter and the solid separated wasrecrystallized from di-
oxane to yied 3-[(29)-3-acetyl-5-(5-susbtituted-3-
phenyl-1H-indol-2-yl) 2, 3-dihydro-1, 3, 4-oxadiazol-
2-yl]substituted quinolin-2-yl acetates (4a-d).

Synthessof 5- substituted -N-[(2R)-2-(substituted-
2-carboxo-1H quinalin-3-yl)-4-oxo-1, 3-thiazolidin-
3-yl]-3-phenyl-1H-indole-2-car boxamides 5a-d

Compounds (3a-d) (0.001 mol) wasrefluxedin
DMF (30 ml) containing apinch of anhydrouszinc chlo-
rideand thioglycolicacid (0.001 mal) for 8hr. There-
action mixture was cooled and poured into ice cold
water. The separated solid wasfiltered washed and re-
crystdlized from ethanol to get 5-substituted -N-[ (2R)-
2-(substituted-2-carboxo-1H-quinolin-3-yl)-4-oxo-1,
3-thiazolidin-3-yl]-3-phenyl-1H-indole-2-carboxamide
(5a-d).

Synthesisof 2-carboxo-1H- 3-[5-(5-substituted-3-
phenyl-1H-indol-2-yl)-1, 3, 4-oxadiazol-2-
yllsubstituted quinolines 6a-d

To awell stirred solution of compounds (3a-d)
(0.001 mol) inaceticacid (15ml), asolution of ferric
chloride (1.5 g) inwater (5 ml) wasadded. The mix-
turewasstirred for 1hr and diluted with water (100)
and kept at room temperaturefor two days. The solid
separated wasfiltered, washed with water and recrys-
tallized from ethanol to get compounds (6a-d).

Synthesisof 2-(5-chlor o-3-phenyl-1H-inol-2yl)[ 1,
3, 4]oxadiazeping[ 7, 6-b]substituted quinolines 7a-
d

Compounds (3a-d) (0.001mol) wereadded dowly
to concentrated sulphuricacid (AR grade, 0.015moal) in
thecold, with stirring. Theresulting masswasalowed
to attain room temperature and poured into cold water.
After neutralization with liquid ammonia, the product
2-(5-chloro-3-phenyl-1H-inol-2yl)[ 1, 3,
4] oxadiazepino[ 7, 6-b]substituted quinolines (7a-d)

@Wu'c CHEMISTRY co—

wereobtained, filtered washed dried and crystallized
fromdioxane.

RESULTSAND DISCUSSION

Varioussubstituted schiff sbasesof indole prepared
by the reaction of substituted indole-2-
carboxyhydrazides (1a-b) with 3-formyl-1, 2-dihydro-
quinoline-2-ones (2a-b) in presenceof cata ytic amount
of glacial AcOH under refluxed conditions gives 5-
chloro-N*-[(1E)-(substituted-2-hydroxyquinolin-3-yl)
methylene]-3-phenyl-1H-indol e-2-carbohydrzides (3a-
d). Thestructure of these compounds conformed by
spectra data. ThelR spectrum compound (3a) exhib-
ited absorption peaks at 1599, 1670, 1683, 3150,
3284, and 3335 cm?, due to C=N, C=0/C=0 and
NH/NH/NH functionsrespectively. The'H NMR spec-
trumof (3a) displayedfivesngletsat 1.81,6.91, 11.45,
11.67 and 12.04 due to protons of methyl group of
quinoline, -CH- function, NH of indole, NH of quino-
lineand NH-C=0 respectively. A multiplet observedin
theregion 7.24-8.35 isdueto twelve protons of aro-
matic function. Massspectra fragmentation (innm/z) of
thecompound (3a) hasdisplayed themol ecular ion pesk
at 454, 456 (64%, 20%). It has undergoneinto frag-
mentation to generateafragment of peaksat 254, 256
(100%, 32%), whichisthe base pegk of the compound.
Further fragmentationisgenerated pesksat 219 (21%)
and 190 (10%). These spectral datasupportsthepro-
posed structure of compound (3a). Further Cyclization
of these schiff bases (3a-d) with acetic anhydride un-
der refluxed conditions gave the desired 3-[(29)-3-
acetyl-5-(-5-chloro-3-phenyl-1H-indol-2-yl) 2, 3-
dihydro-1, 3, 4-oxadiazol-2-yl] substituted quinolin-2-
yl-acetates (4a-d). The IR spectrum of substituted
oxadiazole (4a) showed the absorption peaksat 1168,
1589, 1701, 1719 and 3348 cmt, dueto cyclic C-O-
C, C=N, C=0/C=0 and NH functions respectively.
TheH NMR spectrum showed fivesingletsat 1.75,
2.25, 2.29, 6.81and 11.68 due to methyl protons of
quinoline moiety, two methyl protons of two ester
groups, aproton of CH function and aproton of indole
NH respectively. A multiplet observed in theregion
7.01-7.89 isdueto twelve protonsof aromatic func-
tion. This further supported by the mass spectrum.
Compound (4a) hasundergoneinto fragmentation to
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TABLE 1: Physical and spectral data of synthesized compounds

M.P°C Spectral data*
(Yield%) (IR (KBr)vmain cm™;*HNMR in 8; Massin m/z)
1599 (C=N), 1670, 1683 (C=0/C=0), 3150, 3284, 3335 (NH/NH/NH); 1.81 (s,
275-278 3H, CH3), 6.91 (s, 1H, 1CH), 7.24-8.35 (m, 12H, ArH), 11.45 (s, 1H, NH),

Compds R R*

3a Ch CHs ™ g9 11.67 (s, 1H, NH), 12.04 (s, 1H, CONH); 454, 456(64%, 200%), 254,
256(100%, 33%), 219(21%), 191(10%).

3b Cl OCH, 24(%5)51 1599 (C=N), 1670, 1682 (C=O/C=0), 3149, 3284, 3334 (NH/NH/NH).

3¢  OCH; CH 31(%';15 1606 (C=N), 1665, 1683 (C=0/C=0), 3150, 3287, 3313 (NH/NH/NH).

3d  OCH; OCH; 34(%';45 1600 (C=N), 1671, 1698 (C=0/C=0), 3151, 3281, 3330 (NH/NH/NH).

1168 (C-O-C), 1589 (C=N), 1701, 1719 (C=0/C=0), 3348 (NH);
187 1.75(s, 3H, CHs), 2.25 (s, 3H, CHa), 2.29 (s, 3H, CHy), 6.81(s, 1H, CH), 7.01 -

4a ¢ Chs (71) 7.89 (m, 12H, ArH), 11.68(s, 1H, NH); 538, 540(35%, 10%), 495, 497(10%,
3%), 452, 454(15%,5%), 294, 296(40%, 13%), 252, 254(33%,100%).
b Cl  OCHs 244(74) 1181 (C-O-C), 1610 (C=N), 1676, 1695 (C=0 /C=0), 3367 (NH).
4c  OCH; CH; 215(69) 1189 (C-O-C), 1605 (C=N), 1661, 1702 (C=0/C=0), 3357 (NH).
4d  OCH; OCH; 195(75) 1181 (C-O-C), 1612 (C=N), 1675, 1705 (C=0/C=0), 3362 (NH).
675 (C-S-C), 1668, 1675, 1727 (C=0 /C=0/C=0),3261, 3275,3345
(NH/NH/NH); 1.74 (s, 3H, CHg), 3.33 (s, 2H, CH,), 6.98-8.20 (m, 13H, ArH &
5a Cl  CHs 225(75)  CH), 8.85(s 1H, NH), 9.15 (s, 1H, NH), 11.21 (s, 1H, CONH); 528, 530
(15%, 5%), 357, 359 (48%, 16%), 254, 256 (100%, 33%), 219 (21%), 190
(40%).
674 (C-S-C), 1666, 1684, 1721 (C=0 /C=0/C=0), 3154, 3273, 3359
5b Cl  OCH; 245(64) (NH/NHINH),
671 (C-S-C), 1675, 1690, 1709 (C=0 /C=0/C=0), 3172, 3269, 3347
5c  OCHs CH; 195(76) (NHINHINH).
677 (C-S-C), 1673, 1680, 1709 (C=0 /C=0/C=0), 3164, 3229, 3340
5d  OCH; OCH; 274(72) (NHINHUNH),

1184 (C-O-C), 1557, 1628 (C=N/C=N), 1684 (C=0), 3248, 3322 (NH/NH);
1.75 (s, 3H, CHy), 7.34-8.12(m, 13H, ArH), 11.47(s, 1H, NH), 12.10(s, 1H,

6a Cl CHs  215(71) 1), 452, 454 (34%, 12%), 424, 426 (18%,5%), 408, 410 (100%, 33%), 373
(10%).
6b Cl  OCHs; 209(73) 1172 (C-O-C), 1543, 1608 (C=N/C=N), 1664 (C=0), 3221, 3321 (NH/NH).

6c  OCH; CHs; 241(76) 1176 (C-O-C), 1589, 1605 (C=N/C=N), 1674 (C=0), 3219, 3321 (NH/NH).

6d  OCH; OCH; 275(64) 1175 (C-O-C), 1578, 1612 (C=N/C=N), 1671 (C=0), 3235, 3335 (NH/NH).
1180 (C-O-C), 1588,1604,1620 (C=N/C=N/C=N), 3309 (NH);

1.72 (s, 3H, CHs), 6.89 (s, 1H, CH), 7.14-8.18 (m, 12H, ArH), 11.20 (s, 1H,

/a Cl CHs  240(75) ). 436, 438 (48%, 16%), 266, 268(33%, 11%), 265, 267(100%, 31%), 238,
240(8%, 3%).

7b C OCH, 197(71) 1167 (C-O-C), 1587, 1602, 1621 (C=N/C=N/C=N), 3324 (NH).

7c OCHs CHs 225(74) 1178 (C-O-C), 1596, 1605, 1624 (C=N/C=N/C=N), 3323 (NH).

7d  OCH; OCHs 279(69) 1180 (C-O-C), 1582, 1605, 1618 (C=N/C=N/C=N), 3327 (NH).

* All thecompoundsgavesatisfactory analysisfor C,H and N.

generateafragment of molecularion peak at m/z538,  lyticamount of ZnCl,, DMF as solvent used, furnishes
540 (35%, 10%), other fragmented peaksareat 495, thethioazolidinederivatives5-chloro-N-[ (2R)-2-(sub-
497(10%, 3%), 452, 454 (15%, 5%), 296, 298(40%, ituted-2-hydroxyquinolin-3-yl)-4-oxo-1,3-thiazolidin-
13%) and 252, 254 (100%, 33%) which isthebase 3-yl]-3-phenyll-1H-indole-2-carboxamides (5a-d).
peak of the compound. Further these schiff bases(3a-  Theformation these compounds conformed by spec-
d) onreactionwiththioglycolicacidinpresenceof cata-  tral data. ThelR spectrum of (5a) shows peaksat 675,

e, Onganic CHEMISTRY
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1668, 1675, 1727, 3261, 3275 and 3345cm* dueto
C-S-C, C=0/C=0/C=0 and NH/NHNH respectively.

Its*H NM R spectrum showsthefivedigtinct singletsa
1.74, 3.33, 8.85, 9.15 and 11.21 are due to methyl

protons of quinoline moiety, methylene protons of
thiazolidine moiety, indole NH, aproton of quinoline
NH and amide proton respectively. A multiplet observed
intheregion 6.98-8.20 isdueto twelve protons of aro-
matic function and aproton CH of thiazolidinefunction.

Mass spectral fragmentation of the compound (5a) has
displayed themolecularion pesk a m/z 528, 530 (15%,

5%). It hasundergoneinto fragmentationto generatea
fragment of peaksat m/z 357, 359 (48%, 16%), 254,

256 (100%, 33%), which isthe base peak of the com-
pound. Further fragmentation isgenerated peaksat m/
z 219 (21%) and 190 (40%).

The compounds (3a-d) onreaction with FeClin
presence of acetic acid under stirring at room tempera
ture givesthe substituted oxadiazol e derivatives 3-[ 5-
(5-chloro-3-phenyl-1H-indol-2-yl)-1, 3, 4-oxadiazol -
2-yl]substituted quinolin-2-ones (6a-d), thesefurther
conformed by the spectra studies. ThelR spectrum of
compound (6a) givesabsorption peaksat 1184, 1557,
1628, 1684, 3248 and 3322 cm* dueto the C-O-C,
C=N/C=N of oxadiazole, C=0, NH/NH respectively.
TheH NMR (in ) spectrum showed threesingletsat
1.75, 11.47 and 12.10 due to the protons of methyl
fuction, aproton of NH of indoleand NH of quinoline
respectively. A multiplet dueto twelve protons of aro-
maticfunctionat 7.34-8.12 5. Mass spectral fragmen-
tation of the compound (6a) has di splayed themol ecu-
lar ion peak at m/z 452, 454 (34%, 12%). It has un-
dergoneinto fragmentation to generate afragment of
peaks at m/z 424, 426 (18%, 5%), 408, 410 (100%,
32%), which isthe base peak of the compound. Fur-
ther fragmentation isgenerated peak at m/z 373 (10%).
The schiff bases (3a-d) which on cyclization with
Conc.H,S0, yielded 2-(5-chloro-3-phenyl-1H-indol -
2-yl)-1, 3, 4-oxadiazepino[ 7, 6-b] substituted quino-
lines(7a-d). These oxadiazino derivatives conformed
by spectral data. The IR spectrum of (7a) showed
peaks at 1180, 1588, 1604, 1620 and 3309cm* due
to C-O-C, C=N/C=N/C=N and NH of indole respec-
tively. The*H NMR spectrum (in ) showed threesin-
gletsat 1.72, 6.89 and 11.20 are dueto the protons of
methyl function, aproton of CH of oxadiazepino moi-

@Wu'c CHEMISTRY —

ety and aproton of indole NH. A multiplet observed at
7.14-8.185 dueto twd vearomatic protons. Mass spec-
tral fragmentation of the compound (7a) hasdisplayed
themolecular ion peak a m/z 436, 438 (48%, 16%). It
has undergoneinto fragmentation to generate afrag-
ment of peaksat m/z 265, 267 (100%, 32%), whichis
the base peak of the compound. These spectral data
supportsthe proposed structure of compound (7a).

Antimicrobial activity

Antimicrobid activitiesof syntheszed compounds
have been tested for their antibacteria activity against
Saureus, E.coli and B.substilusand antifungd activity
against A.niger and C.albicansby cup-plate method*
3. Gentamycin and Nystatin were used as standards
for antibecterid and antifungd activitiesrespectivdy. The
compoundsweretested at the concentration of 100ug/
ml in DM Ffor both antibacterid and antifungd activity.
Thezone of inhibition after 24hr of incubation at 37°c,
incaseof antibacterid activity and 72hr in case of anti-
fungal activity was compared with that of standards.
Theresultsaretabulated inthe TABLE 2.

TABLE 2: Anti-microbial activity of the synthesized com-
pounds

Conce-" Zone of inhibition in mm*
Compds. (pg/ml) Antibacterial activity Antifungal activity
Dll\r/I]F Saureus E.coli B.subtilus A.niger C.albicans
3a 1000 15 17 16 15 17
3b 1000 18 19 18 18 20
3c 1000 11 10 10 11 13
3d 1000 12 14 12 14 15
4a 1000 17 18 19 20 19
4b 1000 15 16 13 14 15
4c 1000 15 13 14 15 13
4d 1000 12 14 15 10 10
5a 1000 16 15 17 14 15
5b 1000 17 18 15 13 15
5¢c 1000 15 12 13 12 14
5d 1000 12 13 09 11 14
6a 1000 18 17 19 18 19
6b 1000 15 15 14 13 14
6c 1000 14 16 14 15 13
6d 1000 11 12 14 11 13
7a 1000 16 18 19 18 18
7b 1000 15 16 17 18 17
7c 1000 11 12 15 13 11
7d 1000 10 15 12 14 16
Gentamycin 1000 22 20 21 - -
Nystatin 1000 - 22 21

Control
(DMF)

*Diameter of well (boresize) - 6 mm

Theresultswere showed that the compounds (3b),
(4a), (Bb) and (6a) showed good activity, compounds
(3a), (4b), (4c), (5a), (6¢), (7a) and (7d) exhibited
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comparableactivity with Gentamycinagaing S aureus.
Compounds (3a), (3b), (4a), (5b), (6a) and (7a)
showed good activity, compounds (3d), (4b), (4d),
(5a), (6b), (6¢), (7b) and (7d) exhibited comparable
activity with Gentamycin against E. coli. Compounds
(3b), (4a), (5a), (6a), (7a) and (7b) showed good ac-
tivity, compounds(3a), (4c), (4d), (5b), (6b), (6¢), (6d)
and (7c) exhibited comparabl eactivity with Gentamycin
against B. substilus. Compounds (3b), (4a), (6a), (7a)
and (7b) showed good activity, compounds(3a), (3d),
(4b), (4¢), (5a), (6¢) and (7d) exhibited comparable
activity withNystainagaing A. niger. Compounds(3a),
(3b), (4a), (6a), (7a) and (7b) showed good activity,
compounds(3d), (4b), (5a), (5b), (5¢), (5d), (6b) and
(7d) exhibited comparableactivity with Nystatin against
C. albicans.
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