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ABSTRACT

2-(4'-chlorophenyl)-6-methyl-3-[1"-aryl- 2-prop-en-1"-ones-3-yl)-imidazol
[1,2,-a]pyridines. (3a-31) ;2-(4'-chlorophenyl)-6-methyl-(3"-aryl-4"",5"-
dihydro-1""-H pyrazol-5"-yl)imidazo[ 1,2&] pyridine(4a-41);2-(4-chlorophenyl)
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-6-methyl-3-(3"-arylisoxazole-5"-yl)-imidazo [ 1,2-g] pyridine(5a-51) have been
synthesized. The products have been assayed for their biological activity
againg Gram +ve,Gram—Vve bacteriaand fungi. Some of the products showed
moderate activity in concentration 50ug. The structures of the products
have been elucidated by IR, *H NMR, Mass spectral data, elemental analy-
sis and thin layer chromatography. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Imidazo[ 1,2-a] pyridines are potential bioactive
agentsdueto their wide spectrum of therapeuticim-
portance. A large number of subgtituted imidazo[ 1,2-
apyridinederivativesare prepared and tested for vari-
etiesof biological activitiessuch as, Hypnotic™, An-
thelmintict?, Antiulcer®4, Hypnoselective and
anxiosdectiveattivities®. Amyloidformationinhibitorg®
Antiinflammatory, analgesic, antipyretic™® etc. Inview
of getting to synthesized imidazo [1,2-&] pyridinesde-
rivativesand evaluated for their antimicrobid activitiy.

Chalcones have been synthesized by the
cyclocondensation of 6-methyl-2-(4'-chlorophenyl)
imidazo[1, 2 - a]pyridine-3 -carboxaldehydewith aro-
matic ketonesin presenceof alkli.

Pyrazolineshaveprovedto bethemost useful frame
work for biological activities. The chemistry of
pyrazolines, which have been studied extensively for

their biodynamic behavior. Fromtheliteraturesurvey, it
wasreved ed that 2-pyrazolines are better therapeutic
agentslike, antimicrobid®, anti-inflammatory!¥, anti-
allergic*y, pyrazoles have been synthesized by
cyclocondensation of 2-(4'-chlorophenyl)-6-methyl-3-
[1''-aryl-2''-prop-en-1"'ones-3-yl]-imidazo[ 1,2-
a pyridineswithhydrazinehydrate.

|soxazoles are known to exhibit wide spectrum of
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biodynamic antiviral™, insecticidal*® activities,
| soxazol es have been synthesi zed by chemoselective
Cydlisation of 2-(4'-chlorophenyl)-6-methyl-3[1"-aryl-
2'"-prop-en-1""-ones-3-yl]imidazo[1,2-a] pyridines
with hydroxyl aminehydrochloride. Theproducts (3a-
3), (4a-4l) and (5a-51) wereassigned theIR*H NMR,
Mass spectra data, elementa anadysisand TLC. The
physica dataandantimicrobid activitiesarerepresented
inTABLE 1.

Antimicrobial activity

6-methyl-2-(4'-chlorophenyl) imidazo [1, 2-
apyridine, 6-methyl-2-(4""-chlorophenyl) imidazo[1,
2-a|pyridine-3—carboxa dehyde; 2-(4'-chlorophenyl)-
6-methyl-3-(1'""-aryl- 2"'-prop-en-1''-one-3-yl)-
imidazo[1,2-a] pyridine (3a-3l); 2-(4'-chlorophenyl)-6-
methyl -3-(3"-aryl-4",5",-dihydro-1"-H-pyrazol-5"'-
yl)-imidazo[1,2-a] pyridine (4a-4l); 2-(4'-
chlorophenyl)-6-methyl-3-(3""-aryl isoxazol-5"-yl)-
imidazo[ 1,2-a] pyridine (5a-5l) productswere evau-
atedinvitrofor their antimicrobia activitiesaganst Ba-
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cillus megaterium, Salmonella taphimurium,
staphylo coccus aureus, Escherichia coli and
Aspergilus niger using DMF as solvent at 50ug/ml.
concentration by cup-plate method*#. After 24 hrs of
incubation at 37°C, Thezonesof inhibitionwere mea:
suredinmm. Theactivity wascompared with theknown
drugs, viz, ampicillin, chloramphenicol, norfloxacin,
gresiofulvinat sameconcentration.

All thesynthesi zed compounds (1),(2),(3a-31),(4a-
4)),(5a-5l), showed moderate to good and remarkable
activitieswith known standard drug at the same con-
centration, whichisrepresentedin TABLE 1.

EXPERIMENTAL

All themelting pointswere measured by openglass
capillary method and are uncorrected. IR absorption
spectra(vmax in cmt) were recorded on ashimadzu
IR -435 spectrophotometer using KBr pellet method,
H NM R spectraon Hitachi, R-1200 (300-mHz) spec-
trometer using DM SO-d6 method, asinternal stadrard
(chemical shiftin, & ppm)and mass spectraon ajoel
300 ev. The compounds were routinely checked by
theTLCusingslicagd-G

Synthesis of - 6-methyl-2- (4'-chlorophenyl)
imidazo[1,2-a]pyriding(1)

Arranged 1.0 lit 4/N RBF equipped with stirrer
tharmopocket and condensor. Charge 100ml methanol
and 21.3 gm (0.1 mole) 1-(4'-chlorophenyl)-2-
chloroethenone and than charge 11.99 (0.11mole) 2-
amino-5- methyl pyridineat room temperaturestir till
clear solution. Add dropswise5.99 (0.055mal) tri ethyl
amineat roomtemperaturetill pH adjust 8to 9. After
addition compl ete heat 60-65°C for 3to 4 hrs. then
check TLC. After compliesTLC cool reaction massat
room temperature and pouredin 1.0 lit water and filter
it.Yield 86%, m.p200°C.,(And. Caled. For C H, CIN,
Require: C, 69.28, H, 4.57, N, 11.54 %, Cl, 14.61,
Found: C, 69.26, H, 4.56, N, 11.50, Cl 14.60%.) IR
(KBr) : 2958 (C-H str, Sym,); 1466, (C-H def, asym.);
1368 (C-H def, asym.); 3650 (C-H Str. Aromatic);
801 (C- H, Str, 0.p.p def.); 1488 (C=C str.); 1350
(C-N dtr.); 760 (C-Cl Str.): 1648 (C=N Str.) *HNMR
(DMSO-d6);2.3 (s, 3H-CH,); 7.02-7.94 (m, 8H Ar-
H). m/z: 44, 65, 77, 92, 110, 219, 242.
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TABLE 1: Thephysical dataand antimicrobial activitiesof compounds(1),(2),(3a-3l),(4a-4!),(5a-91), [Zoneof inhibition in mm]

. . - Antifungal :
Compd. R I\/flgrlfnclljllgr '\gCP Antibacterial activity activity % Of Nitrogen
B.mega Saureus E.Coil Styphi A.niger Calcd Found
(@) - C14H11CIN, 200 15 18 20 17 14 1154 1150
2 - C1sH11CIN,O 170 12 16 20 20 19 10.35 10.33
(33 CsHs. Cz3H17CIN,O 101 16 15 18 17 14 751 749
(3b) 3-Cl- CgHa. Ca3H16ClIoN,0 245 15 18 19 14 15 6.88 6.86
(3c) 4-Cl-CgHy. Ca3H16CIoN,0 250 14 16 20 16 18 6.88 6.86
(3d)  2-4-(Cl),- CeHs.  Cyx3Hi5CINO 205 21 19 20 22 15 6.34 6.32
(3¢) 4 -F- CgH,. Ca3H16CIFN,O 126 18 15 17 23 16 717 715
(3f) 4-Br- CgH,. Cy3HiBrCIN,O 170 12 15 16 18 14 6.20 6.17
(39) 4 -OH- CgH,. Cy3H17CIN,O; 140 15 19 14 16 15 720 7.18
(3h) 4-NH,- CgHy. Cz3H1sCIN;O 190 20 15 18 16 17 10.83 10.82
(3i) 4-CHg- CgH,. Cz4H19CINO 184 15 12 15 19 20 724 722
(3) 4-OCHs- CgHs. CyqH19CIN,O, 180 22 19 18 21 22 6.95 6.93
(3k) 3-NO,- CsH,. Cu3H16CIN3O3 111 16 20 14 16 20 10.06 10.04
3N 4-NOy- CeHy. Cu3H16CIN3O3 250 14 15 17 19 14 10.06 10.04
(49) CsHs. Ca3H19CIN, 160 12 12 20 17 18 14.48 14.45
(4b) 3-Cl-CeH,. Ca3H1sClIoN, 155 20 14 18 13 14 13.30 13.27
(4c) 4-Cl-CeHy. Ca3H1sClIoN, 145 15 17 14 15 19 13.30 13.27
(4d  2-4-(Cl)- CsHz.  CxHy7Cl3Ny 205 20 14 19 23 22 12.29 12.27
(4e) 4 -F- CgH,. Cu3H1sCIFN, 185 21 15 15 16 19 13.84 1381
(4f) 4-Br- CgH,. Cu3H1gBrCIN, 198 13 21 16 19 20 12.03 12.01
(49) 4 -OH- CgH,. Cu3H1CIN,O 182 13 17 14 15 16 1391 13.88
(4h) 4-NH,- CHy. Cu3H20ClINs 210 22 14 20 19 16 17.43 17.40
(4i) 4-CHs- CgH,. CoaH21CINg 170 15 20 14 16 19 13.98 13.95
(4) 4-OCHgs- CgH.. Cz4H1CIN,O 165 17 19 20 22 17 1344 1341
(4k) 3-NO;,- CgHa. Ca3H1sCINSO; 150 18 19 21 23 15 16.22 16.20
(4n 4-NO,- CgHy. Cz3H1sCINsO; 190 14 17 17 13 21 16.22 16.20
(59) CsHs. CzH16CINO 180 13 16 18 20 18 10.89 10.86
(5b) 3-Cl- CgHa. Ca3H15CloN30 174 22 20 21 22 20 10.00 9.98
(5¢) 4-Cl- CgHa. Ca3H15CloN30 168 13 14 16 18 20 10.00 9.98
(5d)  2-4-(Cl) - CeHs.  Cp3H14CI3N3O 165 18 20 16 20 15 924 922
(5€) 4 -F- CgH,. Ca3H1sCIFNZO 152 16 15 13 12 14 1041 10.39
(59) 4 -OH- CgH,. Ca3H16CIN3O; 185 15 15 21 16 20 10.46 10.44
(5h) 4-NH,- CeH, Cu3H17CIN,O 180 16 21 17 15 12 13.98 13.95
(51) 4-CHs- CgH,. Cu4H1sCIN;O 156 14 16 16 17 19 1051 10.49
(5) 4-OCHs- CsHs. CyqH15CIN3O, 185 20 15 16 20 20 10.10 10.07
(5k) 3-NO,- CsH,. Cu3H15CIN,O3 195 12 21 20 16 15 13.00 12.97
(5 4-NO,- CgHy Cu3H15sCIN,O; 190 14 14 16 18 20 13.00 12.97

Synthesisof 6-methyl-2-(4'-chlor olphenyl) imidazo
[1,2-a] pyridine-3 carboxaldehyde (2)

Arranged 2.0 lit 4/N RBF equipped with stirrer,
tharmopocket and condensor in water bath. Charge
84 ml DMF and 1.0lit CHCI, in RBF and cool at 0-
5°C. Start drop wiseaddition of 165ml POCI, within
1.0 h (exothermicity observe) stir 30 minat 0-5°C. Add
50g (0.225moal€) 6-methyl-2-(4'-chlorophenyl)imidazo
[1,2-a] pyridined owly temp raiseup toreflux for 6.0h.
Remove CHCI, by vacuum distilation. Cool reaction
massat room temperatureand pouredin 2.0liticecold

@Wu'c CHEMISTRY —

water. Below room temperature P adjust neutral by
coustic solution. Filter and crystallized from methanol .
Yield 80%, mpl170°C.

(Anal. Calcd. For C H, CIN,O Require: C, 65.55,
H, 4.10, N,10.35, Cl, 13.10 %,; Found: C, 65.54, H,
4.08, N, 10.33, Cl, 13.09 %.) IR(KBr) :2900 (C-H
str, Sym,); 1369 (C-H def, sym.); 1475 (C-H def,
asym.); 3650 (C-H Str. Aromatic); 799 (C- H, Str, 0.p.p
def.); 1508 (C=C str.); 1110 (C-N str.); 1715 (C=0):
2820-2750 (C-H Str.) 1680 (C=N) *H NMR
(DMSO-d6); 2.4 (s, 3H —CH,); 7.2-9.4 (m, 7TH Ar-
H); 10.0 (s, CHO). m/z: 44, 56, 65, 79, 111, 129,
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TABLE
Compounds showing compar able antimicrobial activity with known standard drugs
Compounds B.maga S.aureus E.Cali S.typhi A.niger
(3a-3) 3h,3d,3]. 3b,3d,3g,3] 3b,3c,3d. 3d,3e,3i,3] 3i,3j,3k.
(4a-4) 4b,4h,4e,4d. 4f,4i 4. 43,4d,4h4j. 4d,4h,4k. 4c,4d,4f,4i 4l
(5a-9) 5b,5f,5. 5b,5h,5k. 5a,5g,5k 5a,5b,5d,5j 5b,5¢,5g,5i,5l.
Activity of standared drugs
Compound B.maga S.aureus E.Cali S.typhi A.niger
1. Ampicillin(soug/ml) 22 19 19 22 -
2. Chlorampeni col (50ug/ml) 22 23 22 25
3. Norfloxacinsopg/ml) 22 22 24 23 -
4. Greseoful vin(soug/ml) - - - - 22
230, 256, 270. nol. Yield 72 %, m.p.170°C, (Anal. Calcd. For

Synthesisof 2-(4'-chlor ophenyl)-6-methyl- 3-[1"-
(4'""-methylphenyl)- 2"'- prop-en-1'ones-3-yl |-
imidazo[1,2-a]pyridine(3i)

Dissolve 6-methyl- 2-(4'-chlorophenyl)imidazo

[1,2-a] pyridine3-carboxal dehyde (2.91gm,0.01mol)
inamixture of methanol (50 ml) + DMF (50 ml). To
the add p-methylacetophenone (1.40gm, 0.01mol) and.
Stirr thecontent & room temperaturefor 24 hrs. inpres-
ence of catalytical amount of 40% NaOH. Theresult-
ing solution waspoured onto crushedice, thusthesolid
seprated wasfilterated and crystallized from ethanal,
Yield 56 %, m. p. 184°C.
(Ana. Calcd. For C,,H,,CIN,O Require: C, 74.51,
H, 4.95, N,7.24 ,Cl, 9.16 %; Found: C, 74.50, H,
4.93,N, 7.22, Cl 9.15%.) IR(KBr) :2860 (C-H str,
Sym,); 1470, (C-H def, asym.); 1350 (C-H def,
asym.); 3640 (C-H Str. Aromatic); 750 (C- H, Str,
0.p.p def.); 1530 (C=C str.); 1350 (C-N str.);1693
(C=0) 650 (C-Cl Str.)*HNMR (DM SO0-d6);2.43-
2.44 (s, 6H —CH,);7.22-8.14 (m, 13H Ar-H); m/z .
44, 65, 91, 119, 292, 242, 267, 386.

Similarly other compounds (3a-3l) were prepared
andtheir physical dataarerecordedin TABLE 1.

Synthesisof 2-(4'-chlor ophenyl)-6-methyl-3-[3"'-
(4'""-methylphenyl)-4" ,5""-dihydro 1"-H-pyr azol-
5"-yl] imidazo[1,2-a]pyridines (4i)

A mixtureof 2-(4'-chlorophenyl)-6-methyl- 3-[1"-
(4'""-methylphenyl)- 2"'-prop-en-1""ones-3-yl ]-
imidazo [1,2-a]pyridine.(3.82 gm, 0.01 mol) and hy-
drazinehydrate1.0gm (0.02mol) in 25 ml methanol was
reflux for 12 hrs. Thereaction mass stand overnight.
After product falsout filter it. recrystllized from etha-

C,H,,CIN, Require: C, 71.90,H, 5.28,N,13.98,Cl,
8.84 %; Found: C, 71.88, H, 5.26, N, 13.95, Cl 8.83
%.) IR (KBr) :2895 (C-H str, Sym,); 1440, (C-H def,
asym.); 1380 (C-H def, asym.); 3650 (C-H Str. Aro-
matic);810 (C- H, Str, 0.p.p def. ); 1580 (C=C str.);
790 (C-CI) 1210 (C-N str.); 1650 (C=N); 3420 (Str.
NH) *H NMR (DM SO0-d6);2.21-2.31 (s, 6H —
2CH,);7.14-8.09 (m, 12HAr-H); 3.16-3.52 (dd 2H -
CH,) 5.41-5.51 (g, 1H -CH). m/z :44, 65, 77, 92,
103, 118, 130, 158, 242, 255, 384, 400.

Similarly other compounds (4a-4l) were prepared
and their physical dataarerecordedin TABLE 1.

Synthesisof 2-(4'-Chlor ophenyl)-6-methyl-3-[3"'-
(4'""-methylphenyl) isoxazol-5-yl]imidazo[1,2-
alpyridine(5i)

To asolution of 2-(4'-chlorophenyl)-6-methyl- 3-
[17-(4"""-methyl phenyl)- 2"'-prop-en-1""ones-3-yl |-
imidazo [1,2-a] pyridine (4.27 gm, 0.01 mol) in ethanol
(25ml), anhydrous sodium acetate (0.739gm, 0.01 mol)
and hydroxylaminehydrochloride (0.59 gm, 0.01 mol)
in acetic acid were added. Thereaction mixturewas
refluxed on oil bath for 7-8 hr. The product wasiso-
lated and crystallized from ethanol. Yields 54 %, m.p.
156°C (Anal. Calcd. For C,,H,,CIN_O Require: C,
72.0, H, 4.54, N,10.51,Cl, 8.87 0,4.0 %,; Found: C,
71.99,H,4.52, N, 10.49, Cl 8.86 %.) IR(KBr) :2995
(C-H str, Sym,); 1450, (C-H def, asym.); 1385, (C-H
def, asym.); 3620 (C-H Str. Aromatic); 790 (C- H, Str,
0.p.p def.); 1445 (C=C str.); 1200 (C-N str.);1680
(C=N); 750 (C-Cl Str.) 'HNMR (DM SO-d6);2.26-
2.49 (s, 6H —2CH,);7.11-8.32 (m, 12H Ar-H). m/z
144, 66, 75, 111, 154, 253, 268, 308, 378, 380, 399.

Similarly other compounds (5a-5I) were prepared
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andther physica dataarerecordedinTABLE 1. Com-
pounds showing comparableantimicrobid activity with
known standerddrugs.

Summary

2-(4’-chlorophenyl)-6-methyl- 3-[1"-aryl- 2''-
prop-en-1""-ones-3-yl)-imidazol [1,2,-g] pyridines. (3a-
31);2-(4'-chlorophenyl)-6-methyl (3"-aryl-4",5"-
dihydro-1'-H-pyrazol-5"-yl)imidazo[ 1,2a] pyridine(4a
41);2-(4-chlorophenyl)-6-methyl-3-(3"-arylisoxazole-
5""-yl)-imidazo[ 1,2-a] pyriding(51-51) have been syn-
thesized. Some of the compounds showed good re-
markableantibacteria and antifungal activity with com-
pareto known standard drugse.g. ampicillin, chloram-
phenicol, norfloxacin and griseofulvin & same concen-
tration 50ug/ml.
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