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ABSTRACT

4-[(4'-chlorophenyl)(phenyl) methyl] piperazine-1-yl-aroylamino/aryl
sulphonamide/5-oxo-imidazolines have been synthesized. The products
have been assayed for their biological activity against Gram +ve, Gram-ve
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bacteriaand fungi. Some of the products showed moderate activity in con-
centration 50pg/ml. The structures of the products have been elucidated
by IR, tHNMR, Mass spectral data, elemental analysisand thinlayer Chro-

matography. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Piperazinederivativesshowed awidevariety of bio-
logicd activitieslikeantimicrobia ¥, antiinflammatory!?,
insecticidal®®, anthaemintic etc. Inview of gettingwe
havesynthesized arylamides®, sulphonamides®, 5-oxo-
imidazoline™ in piperazinenucleus. Moreover 4-[(4'-
chlorophenyl) (phenyl) methyl] piperazinederivatives
areassociated with various pharmacol ogica activites.
The productsarylamide JG (1-12)/Sulphonamide JG
(13-24)/5-oxo-imidazoline JG (25-36) have been syn-
thesized and assigned the IR*HNMR, Mass spectra
data, and elementa anaysis. Thephysical dataand an-
timicrobid activitiesarerepresentesin TABLE 1.

Antimicrobial activity

1-Aroylamino-4-[ (4’-Chlorophenyl) (phenyl)
methyl] piperazine(JG: 1-12)/1-aryl sul phonamido-4-
[(4’-Chlorophenyl)(phenyl)methyl] Piperazine (JG:
13-24)/N-{ 4-[ (4'-Chlorophenyl) (phenyl) methyl]
Piperazine-1-yl} -4"-arylidene-2"-(4""-methoxy
phenyl)-5"-oxo-imidazolines (JG:25-36)products
wereevaduatedinvitrofor their antimicrobid activities
againgt Bacillus Megatarium, Saphyl ococcus aureus,
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Escherichiacoli , Salmonellatyphy ,and Aspergillus
niger usng DMF assolvent at 50 ug/ml. concentration
by cup plate method™®. After 24 hrs of incubation at
37°C, thezonesof inhibition weremeasuredinmm. The
activity wascompared with theknown antibiotic, viz,
Ampicillin, Chloramphenicol, Norfloxacin, Gresofulvin
at same concentration.

All the synthesized compounds (JG: 1-12), (JG:
13-24), (JG: 25-36) showed moderate to good and
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remarkableactivitieswith known standard drug at same
concentration. The physical dataand antimicrobial ac-
tivitiesarerepresentedin TABLE 1.

EXPERIMENTAL

All themelting pointsweremeasured in openglass
capillary method and are uncorrected. 1.R. absorption
spectra(incm?) wererecorded on ashimadzu FT-IR
8400-spectrophotometer using KBR pallet and *H
NMR spectraon BRUKER spectrometer (300 MHz)
using TMSasinternal standard (chemical shiftsind
ppm) and compoundswereroutingly checkedby TLC
usingslicagd G

(A) Synthesisof4-[(4'-chlor ophenyl) (phenyl) me-
thyl]-1-nitr osopiperazing(A)

4-[(4'-Chlorophenyl) (Phenyl)methyl] piperazine
(8.6gm,0.03M) in50 ml of icecold water containing
24ml of diluted HCl isnitrosated with 2.1 gm ,NaNO,
in 10 ml water. Thereaction mixtureismadeakaine
by the addition of NaOH Solution and an oily layer
forms. Theoily product isseparated and crystallized
fromamixtureof 4.5ml ethyl acetate-7.0 ml n-heptane.
Theresultant solidisrecystalized from amixture of 2-
propanol and hexane, to give4-[ (4'-chloro phenyl) (phe-
nyl) methyl]-1-nitrosopiperazinem.p.121-123°C

(B) Synthesisof 1-amino-4-[(4'-chlor ophenyl) (phe-
nyl) methyl] piperazine(B)

4-[(4'- Chlorophenyl) (Phenyl) methyl]-1-nitroso
piperazine (10 gm, 0.03 M) in 140 ml of anhy. ether
and 5 ml of benzeneisadded drop wiseto asuspen-
sonof 1.9gmof Lithium auminium hydridein 140 ml
of ether. Thereaction mixtureisstirred for 1 hrs. at
room temperature and then reflux and stirred for
2hrs.Thereactioniscooled in anice bath and excess
Lithium auminum hydrideisdecomposed by the addi-
tion of ethyl acetate. Thereaction mixtureishydrolyzed
by drop wise addition of 2 ml of water-2ml of 20 %
NaOH solution. Theinorganic saltsarefiltered of and
washed with ether. Thefiltrateisdried over sodium sul-
phate. Thesolvent isevaporated theresidueisdissolved
in benzeneand the solvent isevaporated onceagainto
give 1-amino-4[ (4'-chlorophenyl (phenyl)methyl pipera-
zine. M.P-106-109°C, Yield 55 %.

(C) Synthesisof 4-[(4'-hlor ophenyl) (phenyl) me-
thyl]-1-[(4'-methoxyphenyl)-car bamido]piperazine
JG-7)

A compoundsof 1-amino-4 - [(4'-chlorophenyl)
(phenyl) methyl] piperazing(3 gm, 0.01M) and 4-
methoxy benzoyl chloride(1.07gm, 0.01M) indry py-
ridine (20 ml) wasrefluxedfor 8 hrs. Theresulting mix-
turewas poured on to crushed iceand neutraized with
HCI. Theproduct wasfiltered, washed with cold water
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TABLE 1: The physical data and antimicrobial activity of compounds JG (1-12), JG (13-24), JG (25-36)

N . . Antifungl :
Comp. R Moleculer formula '\‘/)ICP Antimicrobial activity activity % Of nitrogen
B.Mega Saureus E.Coil Styphi A.niger Caled Found.
JG-1 CeHs - Cy4H24CINZO 172 17 15 14 14 14 10.35 10.28
JG-2 2-CHz-C6H,4 CsH26CINZO 184 14 18 16 12 17 10.01 9.95
JG-3 3-CH3-C6H,- CsH26CIN;O 157 19 12 19 17 17 10.01 9.65
JG-4 4-CH3-C6H,- CsH26CINZO 118 18 16 13 11 17 10.01  9.79
JG-5 2-OCH3-C6H,- CxHCINZO, 208 13 14 15 12 14 9.64 9.61
JG-6 3-OCH3-C6H,- CxHCINZO, 210 11 14 12 10 13 9.64 9.60
JG-7 4-OCH3-C6H 4~ CxHxCIN; O, 138 16 16 16 12 17 9.64 9.62
JG-8 4-NH,-C6H4- CyH2sCIN,O 149 11 14 17 13 16 1331 1325
JG-9 3-4-(CHg),-CeH3- CH2sCIN;O 110 18 16 12 16 19 9.68 9.63
JG-10 2-OH-CgH 4 CoHxCINZO, 132 13 11 17 14 15 9.96 9.89
JG-11 4-NO,-CgH,- CHxCINSO; 243 15 13 14 12 16 1243 12.40
JG-12 C;H3Ny-(pyrazine) CxH»%CINSO 228 18 14 17 11 15 1717 17.14
JG-13 3-COOH-CgH,. C,H2CIN3O,S 118 14 13 17 12 18 865 861
JG-14  4-OCHj3-3-COOH-CgHs. CxH26CIN3OsS 180 16 18 15 13 16 814 810
JG-15  5-OCHj3-3-COOH-CgHs. CxH2CIN3OsS 192 19 16 16 17 18 814 812
JG-16 4-OH-3-COOH-CgH3. CuH24CIN3OsS 196 17 12 18 11 11 837 832
JG-17 2-OH-5-COOH-CgH3. CH24CIN3OsS 111 13 15 14 15 17 837 830
JG-18 4-Cl-3-COOH-C¢H3. CxH2CIoN3O,S 215 18 11 15 10 14 8.07 801
JG-19 2-CI-5-COOH-CgH3. CxH2CIoNO,S 138 16 13 18 13 15 8.07 804
JG-20 4-CH3-3-COOH-CgH3. CxHxCIN3O,S 181 17 14 13 11 17 840 831
JG-21 5-CH3-3-COOH-CgHs. CxH2CIN3O,S 180 17 12 12 14 18 840 835
JG-22 2-CH3-5-COOH-CgHs. CxHxCIN3O,S 216 14 10 15 12 17 840 833
JG-23 2-COOH-C4H;Ny.(pyrazineg) C,Hx,CINsO,S 110 17 15 17 11 18 1435 991
JG-24 4-NHCOCHj3-C¢H5- CxH2,CINJOsS 136 14 14 15 13 16 10.23 9.32
JG-25 CsHs- CyHxCINSO, 191 19 11 16 12 17 995 991
JG-26 4-Cl-CgHy. CyH3ClIoNO, 135 15 18 12 10 15 9.38 9.32
JG-27 4-F-CeHy CyH3CIFN,O, 119 13 13 17 12 17 9.64 9.60
JG-28 4-Br-CgH,. CyH3BrCIN,O, 140 12 10 16 15 16 873 871
JG-29 2-OH-CgH,. CyHxCINSO; 168 16 15 20 17 18 9.68 9.63
JG-30 3- OH-CgH,. CsHxCINSO; 105 16 17 14 13 16 9.68 9.66
JG-31 4-OH-CgH,. CsHxCINSO; 101 17 12 16 11 14 9.68 9.65
JG-32 4-OCH3-CeHy. CssHCINSO; 125 15 10 15 17 18 920 9.8
JG-33 3-OCH3-4-OH- CgH3. CssHCINSO, 185 17 13 13 10 17 945 942
JG-34 4-N-(CHy),- CgHs. CsH3sCINsO, 120 14 14 16 13 21 1155 11.52
JG-35 4-NO,-CgH,- CsH3oCINsO, 177 17 15 14 11 17 1152 11.50
JG-36 CioH7 CssHzCINsOg 171 16 14 18 13 18 10.71  10.70

and crystallized from ethanol. Yield 72%, m.p. 138°C.
(C,.H,.CIN.O,: required: C68.88; H, 6.01; N, 9.64;
found: C, 68.85; H, 6.00; N, 9.62; %).
IR (KBFr); 2958 (C-H str. asym); 2874 (C-H str. sym);
1456 (C-H def); 3072 (C-H aromatic); 829 (C-H-
0.0.P); 1101 (C-N str); 1706 (>C=0 str); 3396 (>N-
H Str.), 695 (C-Cl str.).
'HNMR (DMF);2.25-2.44 (2H,t,N-CH,),2.51-2.71
(2H,t,N-CH,), 3.48-3.49 (2H,t,N-CH,),4.25-
4.35(2H,t,N-CH,);4.22(1H,s,Ar-CH),3.88(3H,s Ar-
OCH,), 7.20-7.33(5H,M,Ar-H),8.130(2H,d,Ar-
H),8.23-8.28(4H,d,Ar-H),8.28-8.31(2H,d, Ar-H),
8.20(1H,s,N-H). m/z: 436,405,344,329,301,286,272,
216,188,78.

Similarly other aryl amideswere synthesized. The
physical dataarerecordedin TABLE 1.

(D) Synthesisof 1-(2""-methyl-5"-car boxy)phenyl
sulphonamido-4-[(4’- Chlorophenyl)(phenyl) me-
thyl] Piperazines(JG-22)

A compound of 1-amino-4-[(4’-chlorophenyl)
(phenyl) methyl] piperazine(2.26gm, 0.01M) and 2-
methyl -5-carboxybenzene Sulphonyl Chloride
(2.21gm, 0.01m) in the presence of 5ml pyridine.The
reaction mixturewasrefluxefor 5hrs.in oil bath.The
reaction mixturewas poured into crushed iceand fil-
tered, washed with water and crystallized from etha-
nol. Yield 48% m.p 216°C (C,.H,.CIN.O,S: required:
C;60.05; H,5.24; N,.8.40; Found:C;60.01;H,5.20;
N,.8.33 TLC Solvent System: Ethyl acetate: Hexane
(37)

IR (KBr); 2963 (C-H str. asym); 2889 (C-H str. sym);
1461 (C-H def); 3082 (C-H aromatic); 849 (C-H-
0.0.P); 1088 (C-N str); 1715 (C=0 str); 3390 (N-
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TABLE 2: Antimicrobial activity: concluson: maximum antimicrobial activity

Compd. B.mega S.aureus E.Cali S.typhi A.niger
(JG1-JG12) JG-3,4,9 JG2,4,7,9 JG-2,3,8,10,12 JG-3,9 JG-2,3,4,7,9
(JG13-JG24) JG-14,17 JG-14,15,17,23 JG-13,16,19,23 JG-15,17 JG-13,14,15,17,19
(JG25-JG36) JG25,29,32 JG-26,30,35 JG-27,29,36 JG-28,29,32 JG-25,29,32,34,36
Compar able activity with known standard drugs
Compd.(50 ug/ml) B.mega S.aureus E.Coli S.typhi A.niger
Ampicillin 22 19 19 22 -
Chloramphanicol 22 23 22 24 -
Norfloxacin 22 22 24 23 -
Greseofulvin - - - - 22
H Str.), 795 (C-Cl str.). Summary

'HNMR(DMF);1.65 (3H,s,Ar-CH,);2.30-2.39
(2H,t,N-CH,);2.59-2.65(2H,t,N-CH,);3.85-
3.84(2H,t,N-CH,);4.25-4.26(2H,t,N-
CH,);4.14(1H,s,N H); 4.26 (1H, s,Ar-C-H):7.20-
7.69(12H,M,ArH):8.64 (1H,s,Ar-COOH). m/z : 500,
456,441,378,353,336,322,301,289,267,251,245,237,
217,165,154,121,104 ,78.

Similarly other sulphonamideswere synthesi zed.
Thephysicd dataarerecordedin TABLE 1.

(E) Synthesisof N-{4-[(4'-Chlor ophenyl) (phenyl)
methyl ] Piperazine-1-yl}-4"""- N, N-dimethyl
amino phenyl)-2"-(4"'- methoxy phenyl)-5"-oxo-
imidazolines (JG-34)

A compound of 1-amino-4-[(4'-chlorophenyl)
(phenyl) methyl] piperazine (3.0 gm, 0.01M.) and 4-
[4""'-(dimethylamino) benzylidene]-2-(4'-methoxy phe-
nyl) -1, 3-oxazol-5(4H)-onein dry 20 ml pyridinewas
refluxed for 12 hrs. in oil bath. Resulting mass was
poured into crushed ice and neutralized with HCI, fil -
tered and crystallized from dioxan. Yield 69%, mp.
120°C. (C,H,.CIN.O,; Requires: C:71.33; H:5.99;
N:11.55%; found:C:71.30;H:5.95;N:11.52%).
IR(KBFr); 2959(C-H Str.asym),1448 (C-H def. asym.),
1372(C-H def .asym .), 3050(AromaticC-H Str),1568
(C=CRingskdetd),1714 (imidazolone C=0dtr) ,1648
(CH=CH- Str.vinylic),1130(C-O-C $tr.),3335 (C-NH
Str)1648 (C=Nstr),758 (C-Cl Str).

'HNMR (DMF);2.2-2.29(2H,t,N-CH.,);2.39(6H,s,N-
CH,);2.58-2.69(2H,t,N CH,) ;2.99-3.03(2H,t,N-
CH,);3.73-3.81(2H,t,N-CH,);3.87(2H,t,Ar-
OCH,);5.74-5.75 (1H,d,Ar-CH);.6.99 (1H,s,C-H
vinylic proton);7.31-7.95(17H,m,Ar-CH); m/z
:606,592,578,563,544,478,475,460,417,38,366,
370,343,354,316,298, 286, 253, 237,206,149, 102.

Similarly other 5-oxo-imidazoline have been syn-

thesized. Thephysical dataarerecordedin TABLE 1.

1-Aroylamino-4-[ (4'- Chlorophenyl) (phenyl) me-
thyl] Piperazine(JG: 1-12);1-arylsulphonamido-4-[ (4'-
Chlorophenyl)(phenyl) methyl] Piperazines (JG:13-
24); N-{ 4-[ (4'-Chlorophenyl)(phenyl) methyl] Pip-
erazine-1-yl}-4"-arylidene-2"-(4""-methoxyphenyl) -
5"-oxo-imidazolines (JG:25-36) have been synthe-
sized. Compounds contai ning JG-3,JG-4,JG-9,JG-
14,JG-15,JG-17,JG-29,JG-32 are more comparable
antimicrobia activity with known standard drugscom-
pareto other compounds.
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