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ABSTRACT

2-(4'-chlorophenyl)-6-methyl-3-(3"-aryl-1"acetyl-4" ,5"-dihydropyrazol -5"-
yhimidazo[1,2-a] pyridines(4a-4l); 2-(4'-chlorophenyl)-6-methyl-3-(3"-aryl-
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1"-phenyl-4"5" dihydropyrazol-5"-yl) imidazo [ 1, 2-a] pyridines(5a-5l) have
been synthesized. The products have been assayed for their biological
activity against Gram +ve,Gram —ve bacteria and fungi. Some of the prod-
ucts showed moderate activity in concentration 50ug/ml. The structures of
the products have been elucidated by IR, HNMR, Mass spectral data,

elemental analysis and thin layer chromatography.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Imidazo[1,2-a] pyridinesare potentia bioactive
agentsdueto their wide spectrum of therapeutic im-
portance. A large number of substituted imidazo[1,2—
a|pyridinederivativesare prepared and tested for vari-
etiesof biologica activitiessuch as, Hypnotic¥ An-
thelmintic? Antiulcer®¥ Hypnoselective and
anxiosdedtiveactivitied®. Amyloidformationinhibitorg®
Antiinflammatory, analgesic, antipyretic’® etc.Inview
of gettingto synthesized imidazo [ 1,2-a] pyridinesde-
rivativesand evauated for their antimicrobid activitiy.

Thechemistry of pyrazolinewasreviewed by Jarobe
in1967. 2-Pyrazolinecons st auniquedassof fivemem-
ber nitrogen heterocycle. During the past year consid-
erabl e evidance has been accumul ated to demostrate
theimportance of 2-pyrazolinederivatives pyrazolines
have proved to bethe most useful framework for bio-
logical activities. Thechemistry of pyrazolines, which
have been studied extensively for their biodynamic be-
havior® Fromtheliterature survey, it wasreved ed that
2-pyrazolines are better therapeutic agents like,
antimicrobid™ antiinflammatory™*-*2, antidlergic*3.
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Acetyl pyrazoline 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 pyridineswith hydrazine hydratein glacid aceticacid.

Phenyl pyrazoline have been synthesized by con-
densation of 2-(4'-chlorophenyl)-6-methyl-3-[1”-aryl-
2"-prop-en-1"-ones-3-yl]-imidazo[ 1,2-a] pyridineswith
phenyl hydrazinein presenceof piperidineasacatayst.

Theproducts (4a-4l) and (5a-5l) wereassigned the
IR'HNMR, Mass spectra data, e ementd anayssand
TLC. Thephysicd dataand antimicrobid activitiesare
represented in TABLE 1.

Antimicrobial activity

2-(4"-chlorophenyl)-6-methyl-3-(3"-aryl-1"-
acetyl-4"5"-dihydropyrazol-5"-yl)imidazo[1,2-&] py-
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ridines (4a-4l); 2-(4'-chlorophenyl)-6-methyl-3- (3"-
aryl-1"-phenyl-4",5"—dihydropyrazol-5"-yl)imidazo
[1, 2-a] pyridines(5a-5l), productswereevauated in
vitrofor their antimicrobia activitiesagainst Bacillus
megaterium, Salmonella taphimurium, staphylo
coccusaureus, Escherichiacoli and Aspergilusniger
using DMF assolvent a 50ug/ml. concentration by cup-
plate method*4. After 24 hrs of incubation at 37°C,
The zonesof inhibition weremeasured inmm. Theac-
tivity wascompared with the known drugs, viz, ampi-
cllin, chloramphenicol, norfloxacin, gresofulvinat same
concentration.

All the synthesized compounds (1),(2),(3i),(4a
4)),(5a-5l), showed moderateto good and remarkable
activitieswith known standard drugs at the same con-
centration, whichisrepresentedin TABLE 1.

EXPERIMENTAL

All themelting point were measured by open glass
capillary method and are uncorrected. IR absorption
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spectra(vmax incmt) were recorded on ashimadzu
IR -435 spectrophotometer using KBr pellet method,
HNMR spectraon Hitachi, R-1200 (300-mHz) spec-
trometer using DM SO-d6 method, asinternal stadrard
(chemical shiftin, 6 ppm)and mass spectraon ajoel
300 ev. The compoundswereroutinely checked by the
TLCusingslicagd-G

Synthesisof - 6-methyl-2-(4'-chlor ophenyl)imidazo
[1,2-a]pyriding(1)

Arranged 1.0 lit 4/N RBF equipped with stirrer
tharmopocket and condensor. Charge 100ml methanol
and 21.3g (0.1 mole) (4-chlorophenyl)acetyl chloride
and then charge 11.99g (0.11mole) 2-amino-5- methyl
pyridineat room temperaturestir till clear solution. Add
dropswisetri ethyl amineat room temperaturetill 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 temperatureand pouredin
1.0litwater andfilter it.Yield 86%, m.p200°C.

Anal.Calcd. For C H, CIN, Require: C, 69.28,
H, 4.53, N, 11.54 %,Cl,14.63; Found: C, 69.26, H,
452, 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 str.); 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.

Synthesisof 6-methyl-2-(4'-chlor ophenyl)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 DMFand 1.0lit CHCI. in RBF and cool at 0 -
5°C. Start drop wise addition of 165ml POCI,,within
1.0h (exothermicity observe) stir 30 minat 0-5°C. Add
50g of 6-methyl-2-(4'-chlorophenyl)imidazo[ 1,2-a]
pyridinedowly tempraisetill reflux for 6.0h. Remove
CHCI, by vacuum distilation. Cool reaction mass at
room temperature and pouredin 2.0 litice cold water.
Below room temperature pH adjust neutral by coustic
solution. Filter and crystallized from methanol. Yield
70%, mp180°C.

And. Calcd. For C H, CIN,ORequire: C, 66.55,
H, 4.10, N,10.35, Cl 13.10 %; Found: C, 66.54, 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,
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TABLE : 1Thephysical dataand antimicrobial activitiesof compounds(1), (2), (3i),(4a-4), (5a-51), [Zoneof inhibition in mm]

Comp. R I\?I(;)rlemclljllgr M.P°C Antimicrobial Activity Aanctt'if:i?)?l % of Nitrogen
B.Mega S.aureus E.Coil Styphi A.niger Caled Found.

Q) Cy4H11CIN, 200 16 19 18 18 15 1154 11.50
2 CisH1:CIN,O 180 13 15 20 20 18 10.35 10.33

(3i) 4-CH3-CgH,. Co4H19CIN,O 170 15 16 19 16 20 7.24 7.22
(4a) CeHs. CosH CINLO 150 16 17 19 15 21 13.06 13.04
(4b) 3-Cl-CgH,. CasH20CIoN,O 190 15 16 17 17 18 12.09 12.07
(4c) 4-Cl- CgHy4 CasH20CIoN,O 155 21 19 20 22 16 12.09 12.07
(4d) 2-4-(Cl) -CgH3- CxsH19CI3N,O 180 19 20 16 20 17 11.25 11.23
(4e) 4 -F-CgHy4 CasHxCIFN,O 145 11 15 17 17 21 12.54 12.52
(4f) 4-Br-CgHy CosHooBrCIN,O 198 15 19 15 18 15 11.03 11.01
(49) 4 -OH- CgH, CxsHxCINLO, 158 20 21 17 17 22 12.59 12.56
(4h) 4-NH,-CgH,. CosH2,CINSO 165 15 12 16 23 20 15.78 15.76
(4i) 4-CH3-CgH,. CosH2CINLO 203 21 16 17 15 19 12.65 12.63

(4) 4-OCHs- C¢H,. CosH23CINLO, 200 15 20 15 17 16 12.21 12.2
(4Kk) 3-NO,-CgH,. CasH20CIN5O;3 167 12 15 19 21 14 14.78 14.76
4n 4-NO,-CgH,. CasH2oCIN5O;3 170 15 12 18 17 18 14.78 14.76
(58) CeHa CxgH23CIN, 165 21 14 18 13 16 12.10 12.08
(5b) 3-Cl- CgH, CooH2CloNy 168 10 19 12 18 18 11.26 11.24
(5¢) 4-Cl- CgHy4 CooH2,CloNy 175 15 18 16 16 20 11.26 11.24
(5d) 2-4-(Cl), - CgHy4 CooH» ClaNy 160 18 20 19 18 14 10.53 10.51
(5e) 4-F- CgHy CooHCIFN, 175 20 15 18 23 22 11.65 11.64
(5f) 4-Br- CgH, CxgH2BrCIN, 160 19 16 16 17 17 10.34 10.32
(59) 4-OH- CgH,. CyoH2CIN,O 163 14 18 19 21 15 11.70 11.68
(5h) 4-NH,- CgH,. CxgH24CIN5 163 13 15 14 16 21 14.65 14.63
(5i) 4-CH3-CgH,. CzoH25CINy 255 20 14 20 19 14 11.75 11.73
(5) 4-OCHs- C¢H,. CzoH25CINLO 165 16 17 14 21 18 11.36 11.33
(5Kk) 3-NOy- CgHy CxH2CINSO, 185 19 21 21 16 20 13.79 13.78
(@) 4-NO,- CgH,. CxH2CINSO, 195 17 15 17 20 17 13.79 13.78

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) 'HNMR
(DMSO-d6);2.4 (s, 3H —CH,);7.2-9.4 (m, 7H Ar-
H);10.0 (s, CHO). m/z: 44, 56, 65, 79, 111, 129, 230,
256, 270.

Synthesis of 2-(4’-chlorophenyl)-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-carboxa dehyde (2.91gm,0.01mol)
inamixture of methanol (50 ml) + DMF (50ml). To
thisadd p-methyl acetophenone (1.40gm, 0.01mol) and.
Stirr the content at 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. 170°C.

And.Calcd. For C,,H,,CIN,ORequire: 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,
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0.p.p def.); 1530 (C=C str.); 1350 (C-N str.); 1693
(C=0) 650, (C-CI str.) THNMR (DM SO-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 dataare published insamejournd .

Synthesisof 2-(4'-chlor ophenyl)-6-methyl-3-(3"-(4"'-
methylphenyl)-1"-acetyl-4" 5"-dihydr opyr azol-5"-
yhimidazo[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. (3.88 gm, 0.01 mol) and hydrazine
hydrate (0.5 gm, 0.01 mol) glacia acetic acid (2ml)
and methanol wasrefluxed for 10 hrs. The product was
isolated and crystallized from ethanol.Yield
65%,m.p.203°C.

And. Cdcd. For C,H,.CIN,ORequire: C, 70.50,
H, 5.23, N,12.65,Cl, 8.00 %; Found: C, 70.48, H,
5.20,N, 12.63, Cl 7.99 %.) IR(KBr) :2895 (C-H str,
Sym,); 1440, (C-H def, asym.); 1380 (C-H def, asym.);
3650 (C-H Str. Aromatic); 810 (C- H, Str, 0.p.p def.);
1580 (C=C str.); 790 (C-Cl) 1210 (C-N str.); 1650.
(C=N); 1690 (C=0) *HNMR (DM SO-d6);2.28-2.52
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TABLE 2: Compoundsshowing compar ableantimicraobial activity with known standerd drugs

Compound B.maga S.aureus E.Cali S.typhi A.niger
(4a-4)) 4c,49,4i ,4d. 4c,4d,4f,49,4). 4a,4c¢,4k. 4c,4h,4k. 4a,4e4q,4h.
(5a-5l1) 5e,5f,5i,5k 5b,5d,5k 5d,5g,5i,5k. 5¢,5j,54. 5¢,5e,5k,5h.
Activity of standared drugs
Compound B.maga S.aureus E.Cali S.typhi A.niger
1. Ampicillin 22 19 19 22 -
2. Chlorampenicol 22 23 22 24 -
3. Norfloxacin 22 22 24 23 -
4, Greseofulvin - - - 22
(s, 6H —2CH,);7.02-8.26 (m, 11H Ar-H); 3.00-3.60
(dd 2H -CH,) 5.70-5.76 (q, 1H -CH). m/z :44, 65, ACKNOWLEDGMENT

77,92, 103, 118, 130, 158, 242, 255, 384, 443.
Similarly other compounds (4a-4l) were prepared
andtheir physical dataarerecordedin TABLE 1.

Synthesis of 2-(4’-chlor ophenyl)-6-methyl-3- (3"-
(4""-methylphenyl)-1"-phenyl-4" 5"-dihydr opyr azol
-5"-ylimidazo[ 1, 2-a] pyridines(5i)

A mixtureof 2-(4'-chlorophenyl)-6-methyl- 3-[1"-
(4""-methylphenyl)- 2"-prop-en-1"ones-3-yl]-imidazo
[1,2-a]pyridine4.21gms (0.01 mol), and phenyl hy-
drazine 1.18gms (0.01 mol)add basic catalyst piperi-
dinein 25 ml methanol reflux for 12 hrs. pour reaction
massinicechilled water. After product filter dry it and
recrystllized from ethanol . Yield 54 %, m.p.255°C

Anal. Calcd. For C, H,.CIN, Require: C, 75.54,
H, 5.28, N,11.75,Cl, 7.43 %; Found: C, 75.52, H,
5..25,N,11.73,C, 7.41 %.) 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, o.p.p
def.); 1445 (C=C dir.); 1200 (C-N str.);1680 (C=N);
750 (C-Cl Str.) *HNMR (DM SO-d6);2.22-2.58 (s, 6H
~2CH,); 6.85-7.68 (M, 16H Ar-H). 3.17-4.04(d, 2H -
CH,) 5.80-5.86 (g, 1H -CH). m/z : 44, 66, 75, 111,
154, 253, 268, 308, 378, 380, 399,410,455, 476.

Similarly other compounds (5a-51) were prepared
andtheir physical dataarerecordedin TABLE 1.

Summary

2-(4'-chlorophenyl)-6-methyl-3-(3"-aryl-1"-
acetyl-4",5"- dihydropyrazol-5"-yl)imidazo [1,2-a]
pyridines (4a-4l); 2-(4'-chlorophenyl)-6-methyl-3- (3"-
aryl-1"-phenyl-4" 5"-dihydropyrazol-5"-yl) imidazo[1,
2-a] pyridines(5a-5l) have been synthesized. Some of
the compounds showed good remarkabl e antibacteria
and antifungal activity with compareto known stan-
darddrugse.g. ampicillin, chloramphenicol, norfloxacin
and griseofulvin at same concentration S0ug/ml.

Theauthorsare thankful to management and prin-
cipal shreeM. & N. virani sciencecollege, Rgkot for
providing researchfacilities.
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