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Abstract

Schiff Base derivatives are important class of compounds. They possess different types of
Biological activities like antibacterial, antiviral, anti HIV, antifungal etc. Schiff base derivatives
are prepared by the condensation of aldehyde and amine and these compounds are
characterized by chemical and instrumental methods. Their important biological properties have
been investigated.
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INRODUCTION

Hydrazones, possessing an azomethine —NHN=CH- mratonstitute an important class of
compounds for new drug development. Therefore, nr@sgarchers have synthesized these
compounds as target structures and evaluated thelogical activities. Hydrazones are
synthesized by heating the appropriate substitbigttazine /hydrazides with aldehydes and
ketones in solvents like ethanol, methanol, butarglacial acetic acid, ethanol-glacial
aceticacid. These are well known intermediates for the prejmraof oxadiazolines [2],
azetidinones [3], thiazolidinones [4] and many otderivatives. Hydrazones exhibit a wide
range of pharmacological activities like Antican¢®g}, Ant malaria [6], and Ant tubercular [7]
etc.

A large number of substituted pyrazole derivatiaee prepared and tested for variety of
biological activities like Anti HIV[8], Antiviral[g, Ant parasitic[10 Jand Fungicidal [11]etc.
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1,2,4-Triazole is a planner five member heterocyslistem with two carbon and three nitrogen
atoms(one pyrazole type and two pyridine type)hm 1,2,4 positions. It was also named as v-
triazole (v for vicinal) to distinguish it from griazole[12](s for symmetrical), 1,2,4 triazole
exists in two taut metric forms, 1H and 2H formswhich 1H form was initially considered
more stable than the 2H form but spectral studiase hconfirmed the predominance of
symmetrical 2H form.

RESULTS AND DISCUSSION

The synthesis of N-((1,3-diphenyl-1H-pyrzol-4yl)ingiene) -4H-1,2,4-triazol-&mine
derivatives (la-m)involved the reaction between appropriate 1, 3 heliyyl- 1H-pyrazole- 4-
carbaldehyde (By) and 4-amino 1,2,4 tri azole as described in thegéprocedure.

IR spectra showed the N-H stretching vibration paaR399.72 c and The Schiff base also
confirmed by an intense band of C=N around 16#%™6 The other peaks of IR spectra also
prove the structure of hydrazones derivatives. Tihelear magnetic resonance spectid (
NMR) showed the hydrazied (N-H) proton as a singeB.5423 ppm and the amine proton
(N=C-H) at 8.5423 ppm and the mass spectrum of cofiy®) shows the [M+1]" quasi
molecular ion® (m/z = 315) a base peak. Many times, due to ¢ofii®f secondary ion with
sample quasi molecular ion, [M+1¢r [m+2] is formed and is sometimes prominent base peak,
which undergoes less fragmentation.As per the gwnorule, it must have even molecular
weight, which is 314.34 (isotopic mass). 316 peaR(d.40 % of 315 [M+1]peak indicating the
presence of 18 carbon atoms (confirmed by theattkirteen). Fragments showed peaks at m/z
160 [(M+1) - 155] and m/z  etc.

Antimicrobial activity

Antimicrobial activity testing was carried out bysing Agar cup method. Each purified
compound was dissolved in dimethyl sulfoxide (DMS6Xterilized by filtration using sintered
glass filter and stored a@. All the synthesized compounds were screenethér antibacterial

and antifungal activities against the E. coli, Bxegenosa, S. aures, S. pyogenus and the fungi C.
albicans, A. niger, and A. clavatus. The compoundse tested at 250, 100, 50 and 25
concentration using nutrient agar tubes. The higtigtion showing at least 99 % inhibition is
taken as MBC (minimal bactericidal concentratiddyntrol experiments were carried out under
similar condition by using gentamycine, ampiciliind chloramphenicol for antibacterial activity
and nystatin and greseofulvin for antifungal atyias standard drugs.

The antibacterial activity data are given in Tabl2b, which clearly show that the compound ii-
c, ii-d, and ii-e having a Hydroxyl substitute inm & m position of the phenyl ring exhibited
signification activity against E. coli, P. auregeapS. aures and S. pyogenus. Compound ii-d
showed equal antibacterial activity as amplicill{fagainst S. aureus) and compound ii-c showed
equal antibacterial activity as chloramphenicolajagt S. pyogenes). Compounds ii-c and ii-d
had an almost similar range of MBC value (againsblEand P.auregenosa). They differ only by
two or three fold dilution, in spite of having adrgxyl substituent at different positions. The
replacement of the hydroxyl substituent by a nfthdO,) or a methoxy (-OCEJ or a chloro (-

Cl) group in phenyl ring as ii-f, ii-g, ii-l, ii-land ii-k respectively, caused a reduction of attivi
Compound ii-j showed equal antibacterial activisyaanplicilline (against P. aeruginosa).
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Table no. 2a:physical and chemical characteristics of n-((1, 3tdhenyl-1H-pyrzol-4yl) methylene) -4H-1, 2, 4-trianl-3-amine

Compound | R Molecular formula. | Formula Solvent for | % M.P. C % Carbon % Hydrogen % Nitrogen
No. Weight. crystallization yield R.F Found Found Found
(final Step) Colour (Calcu.) (Calcu.) (Calcu.)

l-a -CeHs CraH1aNs 314.34 Ethanol 84/w 144/0.63]  68.65/(68.71) 4.40R% 26.85/(26.72)
l-b 4-Cl-CgH, CigH13N6Cl 348.33 Ethanol 80/w 127/0.56| 61.60/(61.65) 33.0B) 23.90/(23.98)
ll-c 2-OH-GH,4 Ci1gH14N6O 330.33 Ethanol 89y 160/0.66 65.30/(65.38) 427K 25.40/(25.43)
l-d 4-OH- GH,4 C1gH14N6O 330.33 Ethanol 87ly 110/0.61]  65.35/(65.38) 423K) 25.42/(25.43)
Il-e 3-OH- GH,4 Ci1gH14N6O 330.33 Ethanol 84ly 225/0.69 65.34/(65.38) 4220k 25.45/(25.43)
- 4-NO,- GsHy CigH13N;0; 359.93 Ethanol 82ly 117/0.74)  60.15/(60.14) 3.564B 27.21/(27.29)
Il-g 3-NO,- CeH4 CigH13N;O; 359.93 Ethanol 88ly 122/0.64 60.09/(60.14) 3.5843B 27.24/(27.29)
I1-h 4-Br- CgH, CrgH13NgBr 392.12 Ethanol 81ly 148/0.66] 55.01/(55.08) 3364) 21.35/(21.42)
[l-i 4-CH3S0O,- CeHy | CigH16NsO,S 392.13 Ethanol 85/w 167/0.70 58.08/(58.14) 4D54) 21.31/(21.40)
- 2,4diOH- GH,4 Ci1gH14N60; 346.11 Ethanol 84ly 160/0.62|  62.31/(62.40) 411708 24.21/(24.27)
-k 2,4diCl- GH, CigH12NeClo 386.11 Ethanol 83/w 230/0.61] 55.85/(55.94) 3.088B 21.71/(21.76)
1-1 4-OCHs- CgHs | CigH1eNgO 344.13 Ethanol 88ly 170/0.63]  66.20/(66.25) 44568) 24.35/(24.41)
Il—-m 4-CHs- CgH, CioH16Ns 328.14 Ethanol 81/w 105/0.63|  69.40/(69.48) 4.8 25.50/(25.60)

w=white,y=yellow
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Table No.:- 2b Antibacterial Activity Table
Minimal Bacterial Concentration

COM. | CODE E. COLI MTCC 443 P.AERUGINOSA MTCC 424 S AUREUS MTCC 96 S .PYOGENES MTCC 44:
NO R 5 [25 [50 [100 [250 |5 |25 50 [100 [250 [5 |25 50 [ 100 [250 |5 25u[50 [100 [ 250

no/ | pua/m pg/im pwg/ | pg/ | po/ | pg/ml | pg/ | pg/ | pg/ml | pg/n pg/ml | pg/m o pg/ | wg/ | wg/m| g/m | pg/ | po/ | pg/

ml | ml ml ml ml ml | I ml ml I | ml ml ml
ll-a CeHs - 14 | 16 | 17 18 - 10 13 15 19 - 13 16 17 19 - 11 1p1s 18
l-b 4-Cl-CgH,4 - 11 | 15 | 18 19 - 12 13 15 17 - 12 14 1§ 17 - 13 1p17 19
ll-c 2-OH- GH,4 - 13 | 14 | 19 21 - 11 13 14 16 - 11 16 18 2( - 12 1b17 21
l-d 4-OH-CsH, - 14 | 15 | 18 22 - 10 11 14 16 - 12 14 1§ 16 - 12 1415 19
ll-e 3-OH-GH, - 12 | 14 | 17 21 - 12 15 17 20 - 11 13 1§ 16 - 9 18 5 1 19
II-f 4-NO,-CgH,4 - 14 | 15 | 17 19 - 10 14 16 18 - 15 18 19 2 - 11 1p1s 16
l-g 3-NO,-CgH, - 13 [ 14 | 15 16 - 11 12 13 15 - 10 13 1§ 19 - 12 185 1 21
lI-h 4-Br-CgH, - 12 [ 13 | 15 19 - 11 13 15 17 - 10 15 1§ 19 - 12 118 |21
Il-i 4-CH3S0O,-C4H, - 13 | 17 | 18 19 - 9 11 12 13 - 12 13 15 17 - 12 148 1 21
I-j 2,4di-OH-CgH; - 15 [ 17 | 18 18 - 14 16 18 19 - 15 16 17 19 - 13 14 4 1] 18
-k 2,4di-CI-CgH, - 12 [ 15 | 19 23 - 10 13 18 21 - 12 15 16 18 - 13 157 1 20
1-1 4-OCHs- CgH, - 15 | 18 | 18 22 - 12 18 19 21 - 11 14 18 2( - 12 118 | 20
l-m 4-CHg- CH,4 - 15 | 13 | 17 18 - 12 12 13 14 - 12 15 17 19 - 12 1p18 | 21
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Table No.:- 2c

Minimal Bacterial Concentration

Standard Drugs

E-Coli MTCC 443

P.AERUGINOSA MTCC

S. Aureus MTCC 96

5.PYOGENES MTCC 44:

424
5 |25 |50 100 [250 |5 |25 |50 |100|250 |5 25 |50 | 100|250 |5 25 50 100 | 250
MO | Mg | KO | MO/ | MO/ | pg | Hg/ |po/ | pg/ | Ol | KO/ | UG | KO | KO/ | KO/ | WO/ | uO/l |Gl | pOl | ug/
/ml | /ml | /ml | mi ml /ml | ml mm |m |{ml |/ml|{/ml|ml | ml ml | ml ml ml ml
Amplicilline 14 | 15| 16| 19 20 14 15 15| 18 2( 10 13 (14 16 18 11 146 18 19
Chloramphenicol | 14 | 17 | 23| 23 23 14 17 18] 19 21 12 14 (19 20 D1 10 139 20 20
Ciprofloxacin 20 | 23| 28| 28 28 20 23 24| 26 27 17 19 p1 22 D2 16 |21 21 22
Norfloxacin 22 | 25| 26| 27 29 18 19 21 23 23 19 22 P5 26 D8 18 | 20 21 21
pHg/ml =micro gram /ml

5, 25, 50,100,250 =Various Concentration
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Table No.:- 2d Antifungal ActivityTable
Minimal Fungicidal Concentration

COMP. | CODE A. NIGER MTCC 282 C. ALBICANS MTCC 227
NO R 5 25 50 100 250 5 25 50 100 | 250

pa/ml pg/ml pg/ml pg/ml | pg/ml | pug/ml | pg/ml| pg/ml | pg/ml | pug/ml
ll-a CesHs - 22 25 25 25 - 18 18 19 22
ll-b 4-Cl- CgH4 - 20 22 25 27 - 21 21 23 24
ll-c 2-OH- GHa4 - 19 21 23 25 - 18 20 24 25
l-d 4-OH- GH4 - 19 22 25 25 - 19 21 22 25
ll-e 3-OH- GH,4 - 18 19 22 25 - 18 20 22 22
- 4-NO3- CgHa - 19 21 24 25 - 19 22 25 25
Il-g 3-NO,- CgH4 - 18 20 23 25 - 18 18 21 22
lI-h 4-Br- CgH4 - 21 22 23 25 - 21 22 23 25
[l-i 4-CH3SO- - 18 20 22 23 - 18 19 21 22

C5H4

[l-] 2,4di-OH- GHs | - 20 22 23 25 - 22 22 24 24
-k 2,4di-Cl- GHz | - 19 21 23 23 - 18 20 21 22
[-I 4-OCHs- CgHy | - 20 21 23 25 - 20 22 25 25
II-m 4-CHs- CHa - 18 21 24 24 - 19 22 24 25
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The antifungal activity data in Table — 2d cleashyow that the compound ii-h having a Bromo
substitute in a p- position of the phenyl ring ditad significant activity against C .albicans and
A. niger. Compound ii-h showed equal antifungaivatyt as greseofulvin (against C.albicans)
and some less activity against A. Niger. Compounldsnd ii-j showed equal antifungal activity

as greseofulvin (against C.albicans) but high @gtagainst A. Niger.

Spectral study of N-[(1, 3 —diphenyl-1H-pyrazol-B-gnethylene- 4H-(1, 2, 4 triazol- 3-amine
(ii-a) [isotopic weight = 314.34 g].

IR (KBr) cm™: 1675.46 (C=N Stretching of Schiff base), 2946.85HGtr. Asym.), 1355.66
(C-H def. sym.), 3032.84 (Ar C-H Stretching), 1585(C=N Str. Of pyrazole ring), 1520.20
(C=N triazole moiety) and 1392.76 (C-N triazole ptg).; H NMR (CDCI 3) 8 (ppm): 10.505
(2 H, s =NH-), 9.3430 (1 H, s -CH=N-), 8.5423 (H{yrazol ring), 7.2554-7.8367 (11 H, Ar-
H); Mass Spectra (m/z)= 315 (M+1)", 316(M+2), 180, 160, 142.

Table No.:- 2e Minimal Fungicidal Concentration

Standard A. Niger MTCC 282 C. Albicans MTCC 227
Drugs
5 25 50 100 250 5 25 50 100 250
pa/ml | pg/ml pag/ml| pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml
Greseofulvin | 19 23 25 25 28 18 21 22 22 24
Nystatin 18 19 24 29 29 18 21 24 25 26

pa/ml =micro gram /ml,
5, 25, 50,100,250 =Various Concentration

MATERIALS AND METHODS

The compounds N-[(1, 3 —diphenyl-1H-pyrazol-4-yktimylene- 4H-(1, 2, 4 triazol- 3-amine
(Ila-m) were obtained by following preparation method [Fgur-1]

[A] Synthesis of N-Phenyl aminoa-methyl-phenyl azomethine

A mixture of phenyl hydrazine (1.08gm, 0.01M) am#t@phenone (1.20gm, 0.01M) in absolute
ethanol was refluxed in water bath for 4 hrs. taspnce of 1ml glacial acetic acid. Product
obtained after cooling was crystallized from absolethanol. Yield, 1.8gm (90%), M.P.: 64°C.
(Ci14H14N2; Calculated: C, 80.00; H, 6.66; N, 13.37%; Foudd79.92; H, 6.64; N, 13.34%).

This typical experimental procedure was followeghtepare other analogs of this series.

[B] Synthesis of 1, 3 —diphenyl- 1H-pyrazole- 4- chaldehyde

N-Phenyl amina-methyl-phenyl azomethine (0.84gm, 0.004M) was ddate a mixture of
Vilsmeier — Hack reagent (prepared by drop wisetantdof 1.2ml POd{ in ice cooled 10ml
DMF) and refluxed for 6hrs. The reaction mixtureswaoured into crushed ice followed by
neutralization using sodium bicarbonate. Crude pecbdvas isolated and crystallized from
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methanol. Yield, 2.16gm (87%), M.P.: 120°C.14d1.N,O; Calculated: C, 77.42; H, 4.48; N,
11.29%; Found: C, 77.39; H, 4.80; N, 11.28%).

Exactly similar experimental procedure was follovtegrepare other analogs of this series.

Figure 1 General Process of synthesis

Methanol
gla.CH ;COOH

©\NH/NYR
CH

PoCl 3 in
DMF

3

3-Amino-1,2,4 triazole
Ethanol
gla.CH 3;COOH

[C] N-[(1, 3 —diphenyl-1H-pyrazol-4-yl) methylene- 4H-(1, 24 triazol- 3-amine)
A mixture of 1, 3- diphenyl-1H- pyrazole-4- carbdd¢hyde (2.48gm, 0.01M) and 3-Amino 1,2,4-
triazol (0.84gm,0.01M) was taken in absolute ethamal few drops of glacial acetic acid was
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added. Then the mixture was refluxed for 6 h onewhiath. The separated solid was filtered,
washed and recrystalized from ethanol.

M.P. 144°C, Yield 84%, and ;gH14Ns; Calculated: C, 68.71; H, 4.48; N, 26.72; Found: C
68.65; H, 4.40; N, 26.85%)

The same experimental procedure was utilized tpgweeother analogs of this ser{és-m). The
purity of synthesized compounds was checked byl#yier chromatography (TLC) on silica gel
plate using ethyl acetate: cyclohexane (80: 20)ltiMe points were determined by open
capillary method and are uncorrected. IR spectra m@corded on FT-IR Perkin-Elmer
spectrophotometer RXI using KBr disél NMR spectra are recorded on in CDGDN a Bruker
DRX-400 MHz using TMS as inter standard. The chamghifts are reported as parts per
million (ppms) and ESI MS were determined on Dissg\Make Thermo Spectrometer.

The characterization data of compounds (laan@)described in Table 2a and antimicrobial data
are described in Table 2b, 2c, 2d and 2e.

CONCLUSION

Thirteen pyrazole derivatives were synthesized emaracterized for their possible structure.
Spectra and chemical analyses supported the expsttectural formula. These compounds
were subjected to antibacterial and antifungal esureg. The antibacterial and antifungal
activities were less compared to the standard drugs

However, certain structural alterations did noréase antimicrobial activity and working ahead
in that direction may give quite promising results.
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