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ABSTRACT

1-N-arylideneamino-4-[(4',4" -difluorodi phenyl)-methyl] -piperazines (3a-3j);
1-N-arylmethyl amino-4-[(4',4"-difluorodiphenyl)-methyl]-piperazines (4a-
4j) have been synthesized. The products have been assayed for their anti-
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microbial screening against Gram +ve, Gram—ve becteria and fungi. Some of
the products showed moderate activity compare with known standard drugs
viz. ampicillin, chloramphenicol, norfloxacin and greseoful vin at same con-
centration 50pg/ml. The structures of the products have been elucidated by

IR, 'HNMR, Mass spectral dataand elemental analysis.
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INTRODUCTION

Piperazinederivativesplay avitd rolelargely due
tothewideranging biologica activities. Piperazineare
known to exhibit wide spectrum of biodynamic activity.
Takinginto cong deration diversebiodynamic activities
andgesicY, antibacterid!@, antidiabatic¥, antifunga“,
antiulcer™®, antihisamind”, anthe mintic®, anti-inflam-
matory!® etc. Inthefact of theseinteresting biological
activities, it gppeared of interest to synthes ssome new
Schiff’s basel'*2 derivetivesbearing 1-amino-4-[ (4',4"-
difluorodi phenyl)-methyl]-piperazine nucleus. The
arylideneamino (Schiff ’s base) derivatives have been
synthesized by the condensation of 1-amino-4-[(4',4"-
difluorodiphenyl)-methyl]-pi perazinewith different aro-
matic ddehydes. Thearylmethylamino derivativeshave
been synthesized by the sel ective reduction of (imine
group) Schiff ’s base of 1-N-arylideneamino-4-[(4',4"-
difluorodiphenyl)-methyl]-piperazines with sodium
borohydride. All the products (3a-3)), (4a-4j) wereas-

signed the IR, tHNMR, Mass spectra, TLC and €l-
ementa anaysis. Thephysica dataand antimicrobial
activitiesarerepresentedin TABLE 1.

ANTIMICROBIALACTIVITY

All the products (3a-3j), (4a-4j) weretested for
their antimicrobial activity by cup-plate method*®!
against the Gram positive becteriaBacillus subtillis,
Bacillus Cerus, Gram negative bacteriaEscherichia
coli, Enterobacter aerogen and for antifungal activ-
ity against Aspergillusniger at aConcentration of 50
ug/ml, using DMF asasolvent. After 24hrs of incu-
bation at 37°c, the zone of inhibition were measured
inmm. Theactivity was compared with known stan-
darddrugsviz. ampicillin, chloramphenicol, norfloxacin
and greseofulvin at the same concentration (50 pg/
ml.) whichisrepresented in TABLE 1.

All the synthesized compounds (3a-3j), (4a-4j)
showed moderate to good and remarkabl e activities
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with known standard drugsa sameconcentration, which
isrepresented in TABLE 2

EXPERIMENTAL SECTION

All themdting pointsweremeasuredin openglass
capillary method and are uncorrected. 1.R. absorp-
tion spectra(in cm) wererecorded on a shimadzu
[.R.—435 spectrophotometer using KBr pellet method
and *HNMR spectraon Hitachi R-1200 (300MH2Z)
spectrometer using TM Sasinterna starndard (chemi-
cal shiftsin 6 ppm) and Mass spectraon aJoel 300
ev.The compoundswereroutinely checked by TLC
usingslicagd G

1-Nitroso-4-[(4',4" -difluor odiphenyl)-methyl]-
piperazine(1)

A compound of 1-[(4',4"-difluorodiphenyl)-me-
thyl]-piperazine (8.6 gm, 0.03M) in 50 ml of ice cold
water containing 24 ml of diluted HCI isnitrosated
with2.1gmNaNO,in 10 ml water. Thereaction mix-
tureismade akaline by the addition of NaOH Solu-
tionand anoily layer forms. Theoily product is sepa-
rated and crystallized from amixture of 5ml ethyl ac-
etate - 70 ml n-heptane. The resultant solid is
recystallized from amixture of 2-propanol and hex-
ane, to give 1-nitroso-4-[ (4',4"-difluorodiphenyl)-
methyl]-piperazine. M.P.153-155°C; Yield: 80.56 %
(C,,H,,N.,F,0; Found C: 64.30; H: 5.37; N: 13.22;
required C: 64.34; H: 5.40; N:13.24 %).
1-Amino-4-[(4',4" -difluor odiphenyl)-methyl]-
piperazine(2)

A compound of 1-nitroso-4-[(4',4"-difluoro-
diphenyl)-methyl]-piperazine (10 gm, 0.03M) in 140
ml of anhy. ether and 5 ml of benzeneisadded drop
wiseto asuspension of 1.9 gm of Lithium aluminium
hydridein 140 ml of ether. The reaction mixtureis
stirred for 1 hrs at room temperature and then re-
fluxed and stirred for 2 hrs. Thereaction mixtureis
cooled inanicebath and excess Lithium aluminum
hydrideis decomposed by the addition of ethyl ac-
etate. Thereaction mixtureishydrolyzed by dropwise
addition of 2 ml of water, 2ml of 20 % NaOH solu-
tion. Theinorganic satsarefiltered and washed with
ether. Thefiltrateisdried over sodium sulphate. The
solvent isevaporated, theresidueisdissolved in ben-

Au Tudian Yournal



OCAIlJ, 6(4) December 2010

D.M.Purohit et al.

TABLE 1: Thephysical dataand antimicrobial activity of compunds(3a-3j), (4a-4j):
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Anti fungal
. . - Activity
Mol Mp viga NITogn % o i Zone of
Comp. R Formula °c % Inh|b|t|on
inmm
Calcd. Found SubE;iIIis ceErsiJs cI(E)ii aerEéen A.niger

3a CgHs- CogH3N3F, 214 6221 10.73 10.70 19 14 19 16 20
3b  2-OH-CgHy4- CH2sONgF, 187 66.00 10.31 10.27 22 20 20 14 17
3c  4-OH-CgH,4- CH2sONgF, 139 76.29 1031 10.25 19 22 14 20 21
3d  2-OCH3-CgHs- CpsHxsONgF, 165 7587 997 991 23 13 22 14 17
3e  4-OCH3CgHs- CuHsONgF, 146 7654 997  9.94 17 23 16 19 23
3f  2-Cl-CgHy- CoHoNsF,Cl 132 6047 9.87  9.85 24 16 23 21 18
39 4-F-CgHy- CogHoN3F3 178 55.74 1026 10.22 14 22 17 17 21
3h  2-NO,-CgH,-  CyHO,N4F, 187 59.25 12.84 12.80 20 15 19 16 14
3 3NOsCeHz-  CoHnONsF, 196 60.12 1284 12.82 24 2 21 20 22
3j C4HzO- CxH»ONgF, 193 65.00 11.02 10.97 23 14 14 22 15
da  CgHs- CogHosN3F, 186 7228 966 9.62 15 14 19 17 19
4b  2-OH-CgH,- CoHsONgF, 171 69.40 10.26 10.22 22 22 23 20 22
4c  4-OH-CgHy4- CoHsONgF, 179 7349 10.26 10.24 18 16 15 14 16
4d  2-OCH3-CgH,- CxHsONgF, 157 65.38 9.92  9.88 23 21 22 19 23
de  4-OCH3;-CgH;- CxsHONoF, 175 82.00 992  9.89 17 15 16 16 15
4f  2-Cl-CgH,4- CoHxN3sF,Cl 127 8047 9.82  9.85 21 20 20 22 17
49  4-F-CgHy- CoaH24N3F3 108 85.11 1021 10.19 19 16 15 15 17
4dh  2-NOyCgHy-  CyHxO.N4F 161 69.87 1278 12.75 14 23 15 21 21
4i  3NO;CegHy-  CyHONsF 117 7412 1278 12.73 24 13 17 18 18
4  C4H;0- CxH3ONgF, 172 78.00 10.96 10.94 23 20 21 22 21

TABLE 2: Comparableactivity with known standard drugs:
Antimicrobial Activity:
Conclusion:
M aximum antimicrobial activity:

Compd. B.Substillis B.Cerus E.Cali E.aerogen A.niger
(3a-3)) 3b,3d,3f,3h,3i,3j 3b,3c,3e,39,3i 3b,3d,3f,3i, 3c,3e,3f,3i,3) 3c,36,39,3i
(4e-4) 4b,4d,4f 4i 4 4b,4d,4f ,4h,4 4b,4d,4f 4 4b,4d,4f ,4h,4i 4 4b,4d,4h 4

Activity of gandard drugs:
Standard Drugs B.Substillis B.Cerus E.aerogen A.niger
Ampicillin (50 ug/ml) 23 22 19 -
Chloramphanicol (50 pg/ml) 22 23 20 -
Norfloxacin (50 pg/ml) 24 21 22 -
Griseofulvin (50 pug/ml) - - - 23

zene and the solvent isevaporated onceagain to give
1-amino-4-[(4',4"-difluorodiphenyl)-methyl] -pi pera-
zine. M.P.126-129°C; Yield 57.72% (CH,F,N.;

Found C: 67.27; H: 6.29; N: 13.83; required C: 67.31;
H: 6.31; N: 13.85 %). I.R. (KBr): 2910(C-H str,

asym); 2837 (C-H str, sym); 1454 (C-H def); 3033
(aromatic. C-H str); 1197 (C-H str, i. p def); 759 (C-
H str, 0.0.p.); 1361 (C-N str.); 3274 (C-NH str.);
1606 (C-NH ben.); 3330 (N-H str.); *HNMR
(DMF): 2.19-2.23 (4H,dd, N-CH.,); 2.66-2.71 (4H,
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dd, N-CH,); 6.93-7.21 (8H, m, Ar-H); 5.19 (1H, s,
C-H); 2.57 (2H, s, N-NH,). m/z: 53, 76, 95, 127,
177, 205, 219, 230, 257, 269, 282, 303.

Synthesis of 1-N-[(4"'-methoxybenzylidene)-
amino]-4-[(4',4" -difluor odiphenyl)-methyl] —pip-
erazine(3e)

A mixtureof 1-amino-4-[(4',4"-difluorodiphe-
nyl)-methyl]-piperazine (3.03gm, 0.01M) and 4-
methoxybenzal dehyde (1.36 gm, 0.01M) dissolved
in ethanol (20 ml) in presence of catalytic amount of
concentrated sulphuric acid (0.2 ml).Thereaction
mixture wasrefluxed for 8 hrs. The contentswere
cooled and poured in crushed ice product was i so-
lated and re-crystalized from ethanol. Yid d: 76.54%,
M.P. 146°C. (C,H,.ON,F,; Required: C: 71.24; H:
5.98; N: 9.97; Found: C: 71.20; H: 5.95; N: 9.94%)),
IR.(KBr); 2948(C-H str.asym.), 2881(C-H
str.sym.), 1450(C-H def. asym.), 1369(C-H def.
sym.), 3024(C-H str. aromatic), 1487(C=C str. aro-
matic), 1130(C-H i.p. def.), 757(C-F str.), 1323(C-
N str. piperazine), 1265(C-O-C str.), 1089(C-N
str.), 1589(C=N str.).; '"HNMR(CDCI,): 2.50-2.59
(4H, d, N-CH,), 2.73-2.77 (4H, d, N-CH,), 3.75
(3H, s, Ar-OCH,), 5.20 (1H, s, C-H), 6.89-6.89
(4H, d,Ar-H), 7.08-7.10 (2H, d, Ar-H), 7.14-7.28
(4H, t, Ar-H), 7.37-7.44 (2H, d, Ar-H), 8.11 (1H,
d, C-H).; m/z : 86, 96, 108, 112, 137, 150, 167,
203, 208, 220, 228, 238, 254, 275, 288, 303, 318,
329, 338, 344, 352, 400, 408, 421.

Similarly other compounds (3a -3j) were prepared
andtheir physical dataarerecordedinTABLE 1
Synthesis of 1- N - [(4"'- methoxyphenyl) -
methylaminol- 4-[(4', 4" - difluor odiphenyl)-me-
thyl]-piperazine(4e)

Sodium borohydride (0.57gm, 0.015M) was added
to a methanolic solution of 1 - N - [(4"'-
methoxybenzylidene) - amino] - 4 - [(4',4"-
difluorodiphenyl) - methyl] -piperazine (4.21gm,
0.01M) over aperiod of 30 minutesat temperature 5-
10°C with constant stirring. Thereaction mixturewas
kept over night at roomtempwith congtant stirring. The
excess sodium borohydridewas neutraized by adding
water and the product was extracted with ether. The
ether layer was washed with water untill become
neutral, then dried over anhydrous Na,SO, and fi-
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nally the ether was evaporated to give aminomethyl
derivatives. Yield: 82.00%, M.P. 175°C.
(C,;H,,ON.F,; Required: C: 70.90; H: 6.43; N: 9.92;
Found: C: 70.87; H: 6.39; N: 9.89 %), IR.(KBI);
2910(C-H str.asym.), 2837(C-H str.sym.), 1454(C-
H def. asym.), 1396(C-H def. sym.), 2655(-CH, str.
akene), 3033(C-H str. aromatic), 1496(C=C tr. aro-
matic), 1197(C-H i.p. def.), 759(C-F str.), 1361(C-N
str. piperazine), 1250(C-O-C str.), 1606(C-N str.),
1522(N-H bend.), 3330(N-H str.); 'HNMR(CDCl,)):
2.30-2.38 (4H, d, N-CH,), 2.61-2.67 (4H, d, N-
CH,), 3.70 (3H, s, Ar-OCH,), 4.01 (2H, s, C-H),
5.10 (1H, s, C-H), 6.93-6.96 (2H, d, Ar-H), 7.04-
7.06 (4H, t, Ar-H), 7.18-7.27 (2H, d, Ar-H), 7.39-
7.48 (4H, t, Ar-H), 8.10 (1H, d, N-H).; m/z : 86, 96,
108, 115, 130, 137, 150, 157, 176, 194, 204, 208,
219, 233, 275, 288, 303, 330, 359, 387, 393, 423.
Similarly other compounds (4a-4j) were prepared
andtheir physical dataarerecordedin TABLE 1

CONCLUSION

1-N - arylideneamino- 4 - [(4', 4" - difluorodi-
phenyl) - methyl] - piperazines(3a-3j); 1-N-arylmethy-
lamino-4-[(4',4"-difluorodi phenyl)-methyl ]-piperazines
(4a-4j) have been synthesi zed and some of the com-
pounds (3b), (3c), (3f), (3i), (3)), (4b), (4d), (4f), (4h),
(4j) showed good remarkabl e antibacterial and anti-
fungd activity with compareto known standard drugs
e.g. ampicillin, chloramphenicol, norfloxacin and
greseofulvin at same concentration 50ug/ml, which is
represented in TABLE 2.
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