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Abstract

Synthesis of some newer Schiff's bases from 1-t2iazolewere achieved. 1, 2, 4-triazole was
converted to ethyl-5-N’-(1, 2, 4-triazolyl)-acetale using ethyl bromoacetate. It was then
converted to corresponding hydrazidewhich upon further treatment with various aromati
aldehydes afforded Schiff's bas@m-3h Structures of various Schiff's bas@a-3h were
established on the basis of elemental analysespeciral dataThe targeted compounds were
obtained in good yields and subjected to antibadtactivity test against pathogenic bacteria at
two different concentrations compoun8b and 3e showed promising antibacterial activity
compared to other analogues.
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Introduction

The success of antibiotics after World War 11 ledhe impression that bacterial infections could
be easily cured. However, infectious diseases dithain a leading cause of global disease
burden with high morbidity and mortality especiailythe developing world. Hence it is clear
that there is still an urgent need for new antitbaal agents to be developed [1].

Heterocyclic compounds have been on the forefrontsupply varieties of molecules for
efficiently battling these diseases. Among thesterbeycles azoles like triazole are proven
antifungal [2], but structural modifications haveog/n that triazoles derivatives also exhibit a
wide spectrum of activities like antibacterial [B,&nthelmentic [5], anticancer [6,7], anti-
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neoplastic [8], anti-inflammatory [9], anti-convalg [10], anti-viral [11], anti-malarial [12],
anti-TB [13] etc. These facts prompted us talsgsize newer Schiff's bases of 1, 2, 4-triazole
and to evaluate them for antibacterial activity.

In the present work, 1, 2, 4-triazole was convettecethyl-5-N’-(1, 2, 4-triazolyl)-acetatg
using ethyl bromoacetate. It was then converted@ddwesponding hydrazid2 by hydrazine
hydrate, which upon further treatment with vari@mematic aldehydes under acidic condition
afforded Schiff's base8a-3h Structures of these compounds were charaeterby means
of spectral data and elemental analysis.

Results and Discussion

The various Schiff's bases were obtained in quaintg yields using known procedure. The
structures of the synthesized compounds were estedl by spectroscopic methods.
Antibacterial screening of newly synthesized commusuwas carried out againSt aureusP.
aeruginosaand E. coli using cup-plate method. From the results obtaimedhe biological
activity, it was observed that, the para substitutmmpound like3e and di-substituted
compound like3b showed good activity against all organisms at lmathcentrations. However,
for unsubstituted compounds liBa very weak activity was observed.

The physicochemical data for synthesized Schiffisds is given in followingable 1

Table 1: The physicochemical data for synthesized ScHhiffises

Mol. Formula 1 (o 0
Compound Ar (Mol wt.) Yield (%) m.p. ("C)
C11H11NS()
3a @ (229) 55 138-140
MeO
C12H13N505 )
3b HOO (275) 60 227-230
l C17H15Ns0 _
3c > (305) 53 156-159
i\ CoHNsO,
3d & (219) a4 >245
0]
CioH1aN50, _
3e Meo@ (259) 48 177-180
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cl CiiH1oN=OCI
o (263.5) 61 130-133
O,N
3 5:> Cll(';g’é':‘)eo 58 186-190
OH
an Cllz"zj'g‘)t‘OZ 68 160-162

Biological evaluation

Cup-plate agar diffusion method [14, 15] was emetbyor in vitro study of antibacterial
efficacy of the target compounds agaiBstaureus, P. aeruginosa and E. calitwo different
concentrations viz. 50 and 100 pg/mL using stregtomas the standard. Inhibitory activity was
measured (in mm) as the diameter of the observeibition zones [16, 17]. The tests were
repeated twice to confirm the findings and the ageris reported inrable 2. The para
substituted compound likée and disubstituted compound lige showed good activity against
all organisms at both concentrations. However,uftsubstituted compounds lilda very weak
activity was observed. Other compounds showed nadel@ctivity.

Table 2: Anti-bacterial activity of compounds 3a-3h

Compounds Diameter of zone of inhibition/mm
P.aeuroginosa S. aureus E. cali
50 100 50 100 50 100
32 09 16 12 18 08 18
3b 17 28 19 29 15 27
3c 11 21 11 17 09 13
3d 13 22 13 19 10 15
3e 16 31 19 30 16 29
3f 12 23 09 23 10 17
39 10 21 15 19 11 20
3h 11 22 11 19 10 18
Streptomycin 20 30 18 31 17 26
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Materials and Methods

Experimental

All the melting points were determined on ‘VeegdW-D apparatus and are uncorrected. Silica
gel G plates of 3x8 cm (Sigma-Aldrich) were usedTC and spots were located by UV or in
iodine chamber. The IR spectra were recorded iMf@-400 crif range using KBr discs on
FT-IR 8400 SHIMADZU spectrometerH NMR spectra were recorded on Varian Mercury
(300MHz) spectrometer in CDghas solvent using TMS as an internal standard ahaes are
expressed i ppm. The elemental analyses were performed fét, & and were within £0.4 of
theoretical values.

N—N BrCH,COOEt N—N NH,NH,.H,0 N—N
[y —=1 -()
N A T A N
H
CH,COOEt CH,CONHNH,
1 2
A | Ar-CHO
N—N
L

H,C—CONH—N=—=CH—Ar

3a-3h
Scheme of Synthesis of Schiff's bases (3a-3h)

Synthesis of ethyl-4-N-(1,2,4-triazolyl)-acetate(1): In asolution of 1,2,4-triazole (0.1 mole,
6.9 g) in dry methanol, ethyloromoacetate (0.1 pié@& g) was slowly added under constant
stirring in the presence of 5 g of anhydroy€Rx;. The resulting solution was then refluxed on a
water bath for about 15-16 h. Then the reactiontunéxwas cooled and filtered. The filtrate was
distilled to obtain a light yellow color liquid wthh was utilized in next reaction without further
purification, yield 95%, IR(KBR)ci: 3416 (NH), 1746 (CO), 1648 (C=N), 1514 (NH)

Synthesis of ethyl-4-N(1, 2, 4-triazolomethyl)-hydrazide (2): Ethyl-5-N-(1,2,4-triazolyl)-
acetatel (0.1 mole, 15.5 g) was dissolved in methanol (4% and hydrazine hydrate (0.15
mole) was added to this solution slowly. The migtwras refluxed on a water bath for about 10-
12 h. The removal of excess of solvent affordecrk ded color liquid which was used as such,
yield 80%, IR(KBR)crt: 3261 (NH), 1694 (CO), 1602 (C=N), 1547 (NH)tm

General procedure for synthesis of Schiffs bases34-3h): To ethyl-4-N-(1, 2, 4-
triazolomethyl)-hydrazid€?) (1.4 g, 0.01 mole) was added appropriate arora&diehyde (0.015
mole). To it small quantity of glacial acetic acihs added. The mixture was refluxed for about
8-10 h, cooled and solvent was distilled off andidséhus obtained was dried. All these
compounds were recrystallized from chloroform othmeol.
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N'-benzylidene-2-(4H-1,2,4-triazol-4-yl)acetohyddez(3a) :

Yield: (55%), m.p.:138-140C, IR (KBR)cmi’: 3114(-Ar C-H), 1697(-CO), 1596(C=NjH
NMR (DMSO-d&) : 8 11.64 (s, 1H, NH), 8.65 (s, 1H, N=CH), 8.65-7.89, H, Ar), 2.15 (s,
2H, CHy), Anal Calcd: C, 57.64; H, 4.80; N, 30.57; Fouig57.69, H, 4.98; N, 30.99.

N'-(3-hydroxy-4-methoxybenzylidene)-2-(4H-1,2idzwol-4-yl)acetohydrazidéb) :

Yield: 60%, m.p.: 227-236C, IR (KBR)cmi*: 3043(-Ar C-H),1683(-C0O), 1587(C=N), Anal
Calcd: C, 52.36; H, 4.73; N, 25.45; Found: C, 52H64.63; N, 25.98'H NMR (CDCk) : &
9.79(s, 1H, NH), 8.61(s, 1H, N=CH), 7.79-6.64(m,, @), 4.00-3.85(s, 3H, OCHj 2.16(s, 2H,
NCH,).

N'-(diphenylmethylene)-2-(4H-1,2,4-triazol-4-yl)taleydrazidg3c) :
Yield: 53%, m.p.: 156-158C, IR (KBR)cni' : 3068(-Ar C-H), 1676(-CO), 1581(C=N), Anal
Calcd: C, 66.89; H, 4.92; N, 22.95; Found: C, 661984.11; N, 22.46.

N'-(2-furylmethylene)-2-(4H-1,2,4-triazol-4-yl)dobydrazidg3d) :
Yield: 44%, m.p.: >248C, Anal Calcd : C, 49.32; H, 4.11; N, 31.96; FouBd49.65; H, 4.69;
N, 31.33;

N'-(4-methoxybenzylidene)-2-(4H-1,2,4-triazol-4aghtohydrazid€3e) :
Yield: 48%, m.p. : 177-188C, IR (KBR)cni' : 3085(-Ar C-H), 1676(-CO), 1558(C=N), Anal
Calcd : C, 55.60; H, 5.02; N, 27.03 Found: C, 551$15.19; N, 27.11.

N'-(2-chlorobenzylidene)-2-(4H-1,2,4-triazol-4-ytohydrazid€3f):

Yield: 61%, m.p: 130-133C, IR (KBR)cni' : 3066(-Ar C-H), 1684(-CO), 1593(C=NjH
NMR (CDCl) : 8 9.09 (s, 1H, NH), 8.23-7.26(m, 7H, N=CH, Ar)2.15, @H, NCH). Anal
Calcd : C, 50.09; H, 3.80; N, 26.57; Found: C, 8181, 4.23; N, 25.98;

N'-(3-nitrobenzylidene)-2-(4H-1,2,4-triazol-4-yletohydrazid€39) :
Yield: 58%, m.p.: 186-198C, IR (KBR)cm' : 3075(-Ar C-H), 1683(-C0O), 1577(C=N), Anal
Calcd: C, 50.00; H, 3.79; N, 31.82; Found: C, 50H14.29; N, 31.00;

N'-(2-hydroxybenzylidene)-2-(4H-1,2,4-triazol-4aggtohydrazidé€3h) :

Yield : 68%, m.p. : 160-163C, IR (KBR)cmi': 3114(-Ar C-H), 1697(-CO), 1596(C=N3H
NMR (CDCh) : & 11.39(s, 1H, NH), 8.71(s,1H, N=CH), 7.41-6.95(nhj, 6Ar), 2.17(s, 2H,
NCH2), 1.57 (s, 1H, OH)nal Calcd : C, 53.88; H, 4.49; N, 28. ; Found:52,99; H, 4.23; N,
28.77.
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