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ABSTRACT

1-Aroyl-4-[(4',4"-difluorodiphenyl)-methyl]-piperazines(3a-3j);1-
Arylsulpho-4-[(4',4"-difluorodiphenyl)-methyl]-piperazines (4a-4j); 1-
Arylaminomethyl-4-[ (4',4"-difluorodiphenyl)-methyl]-piperazines(5a-5j)
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have been synthesized. The products have been assayed for their antimi-
crobial screening against Gram +ve, Gram—ve becteriaand fungi. Some of
the products showed moderate activity compare with known standard drugs
viz. ampicillin, chloramphenicol, norfloxacin and griseoful vin at same con-
centration 50pg. The structures of the products have been elucidated by

IR, THNMR, Mass spectral dataand elemental analysis.
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INTRODUCTION

Piperazinederivativesplay avitd rolelargely due
tothewiderangingbiologica activities. Piperazineare
knownto exhibit wide spectrum of biodynamic activity.
Takinginto congderation diversebiodynamic activities
analgesicl, antibacterid(?, antidiabatic®, antifunga,
antiulcer’™>®, antihistaminic” etc. Inthefact of thesein-
teresting biological activities, it appeared of interest to
synthesis some new arylamide®, sulphonamide,
Mannich basé™” derivativesbearing-1-[(4',4-difluoro
diphenyl)-methyl]-piperazine nucleus.The arylamide
have been synthesized by the condensation of 1-[(4',4"-
difluorodi phenyl)-methyi]-piperazinewitharoyl chloride.
The Sulphonamide havebeen synthesized by 1-[(4',4"-
difluorodiphenyl)-methyl]-piperazinewitharyl sulphonyl
chloride. TheMannich base have been synthesized by
the condensation of 1- [(4',4”-difluorodiphenyl)-me-
thyl]-piperazinewith different aryl aminein presence of
formaldehyde and con.HCI. All the products (3a-3j),
(4a-4)), (5a-5)), wereassigned the IR, *HNMR, Mass

o

R=Aryl NH (5a-5j)

R

spectra, TLC and elementd andysis. Thephysical data
andantimicrobid activitiesarerepresentedinTABLE 1.

Antimicrobial activity

All the products (3a-3)), (4a-4j), (5a-5j), were
tested for their antimicrobia activity by cup-plate
method*¥ agai nst the Gram positive becteriaBecillus
subtillis, Bacillus Cerus, Gram negative bacteriaEs-
cherichia coli, Escherichia arogen and for antifungal
activity against Arobactor niger at aConcentration of
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50 ug/ml, using DM F asasolvent. After 24 hrsof incu-
bation at 37°C, the zonesof inhibition were measured
inmm. Theactivity was compared with known antibi-
otics, viz. ampicillin, chloramphenicol, norfloxacinand
griseofulvinat the same concentration (50 ug/ml.) which
isrepresented in TABLE 1.

All the synthesized compounds (3a-3)), (4a-4j),
(5a-5j), showed moderate to good and remarkable
activitieswith known standared drugs at same concen-
tration, whichisrepresentedin TABLE 2.

EXPERIMENTAL

All themelting pointswere measured in open cap-
illary method and are uncorrected. 1.R. absorption spec-
tra (in cm™) were recorded on a shimadzu |.R.-435
spectrophotometer using KBr pellet method and
HNMR spectraon Hitachi R-1200 (300MHZ) spec-
trometer usng TM Sasinternd sarndard (chemica shifts
ind ppm) and Mass spectraon aJoel 300 ev.Thecom-
poundswereroutinely checked by TLC usingsilicagel
G

1-Chloro-1-(4',4""-difluor odiphenyl)-methane (1)

A mixtureof 1-(4', 4"'-difluorodiphenyl) methanol
(2.20gm, 0.01M) in Toluene (25 ml) with thionyl chlo-
ride(1.3gm, 0.011M) wasstirring with at room temp.
for 1-2 hrs, than after thereaction mixturerefluxed 110-

112°C for 8 hrs. Tolueneisdidtilled out completely and
remained product isoil form. B.R321°C; Yield: 82.86
% (Found C: 65.40; H: 3.77; Cl: 14.88); C H,CIF,
required C: 65.42; H: 3.80; Cl: 14.89 %).

1-[(4',4"-Difluor odiphenyl)-methyl]-piperazine(2)

A mixture of 1-chloro-1-(4', 4" difluorodiphenyl)
-methane(2.38gm, 0.01M), anhydrous piperazine
(3.44gm, 0.04M), Toluene (25 ml) was heated under
reflux inaoil bathfor 8-10 hours. Thereaction mixture
iscool at room temp. Filter it and filtrate wash with
water (25 ml) and separate layers. Taketoluene layer
and add water (25 ml) than acidify with Con. HCI about
2.0 pH. and separate layers. Take aqueous layer and
basify with caustic lye about 13.0 pH. Filter the prod-
uct and wash with water dried and crystallized from
methanol. M.P.92°C; yield 85.72% (Found C: 70.79;
H:6.23; N: 9.70; C_H_F,N_, required C: 70.83; H:
6.25; N: 9.72 %). |.R. (KBr): 2949(C-H str, asym);
2879 (C-H dtr, sym); 1452 (C-H def); 3020 (aromatic.
C-H str); 1166 (C-H dir, i. p def); 821 (C-H str, 0.0.p.);
1325 (C-N str.); 3306 (C-NH str.) 'HNMR (CD_CL):
2.3-3.0(8H,d,-CH,) 6.9-7.5(8H, mAr-H); 4.2 (1H,
s, C-H). m/z: 56, 91, 109, 155, 183, 208, 273, 288.

1-(4""-M ethoxybenzoyl)-4-[ (4',4"-difluor odiphenyl)
-methyl]-piper azineg(3e)

A mixtureof 1-[(4', 4"-difluorodiphenyl)-methyl]-
ey, Onganic CHEMISTRY

A Tudian Yoarnal



102 Substituted piperazines OCAIJ, 5(1) March 2009
Full Paper ==
TABLE 1: Thephysical dataand antimicrobial activity of compunds(3a-3j), (4a—4j), (5a-5j)
Anti fungal
s . . Antibacterial activity activity zone
g R l\?olecular '\{,I'P Yidd  Nitrogen % zone of Inhibition in mm of inhibition
3 ormula C % in mm
Calcd. Found B.Substillis B.cerus E.coli E.arogn A.niger
(3a) CeHs - C,H,ON,F, 184 8872 7.14 7.10 22 15 21 20 14
(3b) 2-CH3-CgH, - CxHuONF, 122 7452 689 6.85 18 22 19 21 16
(3c) 4-CH5-CgH, - CxHuONF, 211 7426 6.89 6.80 17 18 22 16 21
(3d) 2-OCHa4-CgH, - CosHuONF, 121 6387 6.63  6.60 13 21 22 18 16
(3¢) 4-OCH3-CgH4 - CxsHONF, 129 6371 6.63  6.61 14 21 23 21 17
(3f) 2-Cl-CgH, - CyH,ONF, CI 134 7352 656 6.52 19 15 14 12 23
(39) 2-NO,-CgH, - CyHONgF, 172 60.11 9.61 9.57 21 15 20 19 19
3h) 3-NO,-CeH, - CyH2O3NgF, 152 59.09 9.61 9.55 19 14 16 18 22
(3i) 4-NOy-CgH,4 - CyHO3NgF, 192 6099 9.61 9.50 16 12 21 24 20
3)) 3,4-(OCH3),-CgH5 - CyHxO3NF, 187 7955 6.19 6.15 11 19 21 11 24
(49) 3-COOH-CgH, - CyHO4NF, S 150 7110 593  5.90 19 14 11 18 18
(4b) 5-COOH-2-CH3-CgH3- CxHyO4NF, S 202 66.71 5.76 571 21 21 10 21 16
(4c) 3-COOH-4-CHg-CeHz- CoHpOuN,F, S 123 6162 576 5.70 21 23 21 21 19
(4d 5-COOH-2-OCH3-CgHs- CpsHpOsNF, S 200 79.81 557 552 15 14 12 15 21
(4€) 3-COOH-4-OCH3-CeHa- CosHpOsN,F, S 227 6550 557 5.50 15 20 19 15 19
(4f)  5-COOH-2-Cl-CgHz- CpyH;OuN,F, CIS 120 66.60 553 5.47 19 19 22 19 19
(4g) 3-COOH-4-NO,-CgH3z- CyHOgNsF, S 159 7652 812  8.00 21 23 21 21 16
(4h) 3-COOH-5-NO,-CgH3z- CyHOgNsF, S 180 62.76 8.12  8.08 15 14 12 19 11
(4)) 5-COOH-2-NO,-CgHz- CoHnOgN,F, S 197 7440 812 8.04 15 20 19 21 19
(4)) 4-CH3-CgH, - CoHONF, S 189 7501 6.33  6.30 14 16 18 19 21
(59) CgHs - Co4HasN3F, 158 7091 10.68 10.65 15 18 21 22 13
(5b) 2-CH3-CgH,4- CasHo7N3F, 170 78.19 10.31 10.25 21 21 19 21 16
(5¢) 3-CH3-CgH,4 - CosHo7N3F, 179 75.16 10.31 10.28 22 20 18 19 15
(5d) 4-CH3-CgH, - CasHo7N3F, 180 58.81 10.31 10.32 19 14 21 13 18
(5€) 2-OCHa5-CgH, - CxHyNsF,O 154 6811 9.92 9.89 12 19 22 19 19
(5f) 4-OCH3-CgH, - CxHyNsF,O 210 8810 9.92 9.85 19 22 22 18 21
(59) 2-Cl-C¢H, - CoHuNsF,Cl 176 7282 9.82 9.79 20 22 19 10 19
(5h) 2-NO,-CgH, - CoyH24ONyF, 157 6541 1278 12.70 17 12 10 12 16
(5i) 3-NO,-CgH, - CoHON,F, 130 89.16 1278 12.75 21 17 22 17 1
(5) 4-NO,-CgH, - CoHONF, 163 7402 1278 12.72 11 13 14 21 15
TABLE 2: Comparableactivity with known standard drugs
Antimicrobial activity : Conclusion : Maximum antimicrobial activity
Compd. B.Substillis B.Cerus E.Cali E.arogen A.niger
(3a-3j) 3a,3f,3g,3h 3b,3c,3d,3e,3j 3a,3b,3c,3d,3e,39,3i,3] 3a,3b,3e,3i 3c,3f,3h,3j
(4a-4j) 4a,4b,4c,4f 49 4b,4c,4e,4f 4g,4 4c,4d,4e,4f 49,40 4b,4c,4f ,4h4 4c,4d,4e,4f 41 4
(5a-5)) 5b,5¢,5f,59,5i 5a,5b,5¢,5f,5g 5a,5b,5¢,5d,5f,59,5i 5a,5b,5¢,5d,5] 5¢,5f,59
Activity of standard drugs
Standard drugs B.Subdtillis. B.Cerus E.Coali E.arogen A.niger
Ampicillin (50 pg/ml) 21 19 19 21 -
Chloramphanicol (50 pg/ml) 24 20 25 23 -
Norfloxacin (50 ug/ml) 25 20 25 24 -
Griseofulvin (50 pg/ml) - - - - 24

piperazine (2.88 gm, 0.01M) and 4-methoxybenzoyl
chloride(1.70gm, 0.01M), pyriding(10 ml) was heated
on an oil bath at 120°C for 5-6 hours. The reaction
mixturewas cooled and poured into crushed ice, neu-
tralized with diluted hydrochloric acid, filter it and
washed with water. Theisolated product was crystal -
lizedfrommethanol. M.P. 129°C; yid d 63.71%, (Found
: C.71.04; H:5.60; N:6.61; C,.H,,F,N,O, requried

25" 24

C:71.08; H:5.68; N:6.63 %), IR. (KBr); 2964 (C-H

&tr, asym); 2816 (C-H str, sym); 1462 (C-H def.); 3003
(C-H aromatic); 833 (C-H-0. 0.p.); 1369 (C-N str.);
1637 (C=0 str.); 1253 (C-O-C str); tHNMR
(CD,Cl.): 2.2-3.6(8H, d, CH,-) 3.8(S, 3H, -OCH3),
6.7-7.2 (12H, m, Ar-H); 5.2 (S, C-H). m/z: 91, 155,
183, 203, 243, 273, 287,347, 422.

Similarly other compounds (3a- 3j) were prepared
and their physical dataarerecordedin TABLE 1.

Onganic CHEMISTRY o
Au Tudian Yournal



OCAIJ, 5(1) March 2009

D.M.Purohit et al. 103

1-[(4""-M ethylphenyl)sulpho]-4-[(4’,4"'-difluor o
diphenyl)-methyl]- piperazine(4j)

A mixtureof 1-[(4',4"-difluorodi phenyl)-methyl] -
piperazine (2.88gm. 0.01M), 4-methyl phenyl sul phonyl
chloride (1.90g, 0.01M), pyriding(10 ml) was heated
inaoil bath at 120°C for 5-6 hours. Thereaction mix-
turewas cooled and poured into crushed i ce, neutral -
ized with diluted hydrochloric acid. Theproduct isfil-
tered, wash withwater and crystallized fromisopropyl
alchohol. M.P. 189°C, yield 75% (Found C:65.10;
H:5.41; N:6.30; C,,H,,F,N,O,S, required C:65.15;
H:5.42; N:6.33; %). IR. (KBr):); 2962 (C-H tr, asym);
2814(C-H str, sym); 1454 (C-H def.); 3010 (C-H aro-
matic); 829 (C-H- 0.0.p.); 1220 (C-N ir.); 1329 (S=0O
str, asym) 1172 (S=0 str, sym); *HNMR (CD,Cl.);
4.3-4.9 (11H, m,—CH,, CH,-); 8.8-9.5 (12H, m, Ar-
H); 6.1 (S, C-H) m/z: 56, 91, 109, 155, 183, 203,
273,287, 347, 442.

Similarly other compounds (4a-4j) were prepared
andtheir physical dataarerecordedin TABLE 1.

1-[(4"""-M ethoxyphenyl)aminomethyl]-4-[ (4',4"'-
difluor odiphenyl)-methyl]-piper azine(5f)

A mixtureof 1-[(4', 4”-difluorodiphenyl)-methyl]-
piperazine.(2.88gm, 0.01M),4-methoxyaniling(1.23gm,
0.01M),forma dehyde(1 ml), concentrated hydrochlo-
ricacid(2 ml) and methanol (25 ml) wasrefluxed for 6
hrs. The contentswere cooled and poured into crushed
ice, neutralized with 10% NaHSQO, solution. Theiso-
lated product wasfiltered washed with water. The prod-
uct was crystallized from ethanol. M.P. 210°C, yield
88.10%. (Found C: 70.88; H:6.30; N:9.85;
C,.H,,F,N,Orequired C:70.92; H:6.38; N:9.92; %).
IR (KBr): 2958 (C-H str., asym.); 2877 (C-H str.,
sym.); 1467 (C-H def.); 3047 (C-H aromatic); 827
(C-H- 0.0.p.); 1155 (C-N str.); 1232 (C-O-C str.)
3110 (C-NH); '"HNMR (CD,Cl,); 1.9-2.3 (8H d, -
CH,-); 3.8(S, 3H, -OCH3); 6.8-7.2 (12H, m, Ar-H);
5.2 (S, C-H); 2.7 (S, NH-). m/z: 56, 70, 99, 183,
203, 230, 244, 287,302, 423.

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

Summary

1- Aroyl-4-[(4' /4"- difluorodiphenyl) - methyl]-pip-
erazines (3a-3j); 1-Aryl sulpho-4 - [(4',4"'-

—= Pyl Peper

difluorodiphenyl)-methyl] — piperazines(4a-4j); 1-Aryl
aminomethyl-4-[ (4',4"'-difluorodiphenyl)-methyl]-pip-
erazines (5a-5j) have been synthesized. Some of the
compounds showed good remarkable antibacterid and
antifungal activity with compareto known standard
drugse.g. ampicillin, chloramphenicol, norfloxacinand
griseofulvin at same concentration 50ug/ml, whichis
represented in TABLE 2.
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