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1. Introduction
Recent years have seen a rise in the importance of heterocyclic compounds because of their
pharmacological effects. Five- and six-member heterocyclic compounds containing nitrogen, sulphur,
and oxygen have played a significant role in the production of many physiologically active medications,
including those with analgesic, anti-inflammatory, antidepressant, anticancer, antibacterial, and anti-
fungal activity.
2. Materials And Methods
Synthesis of 3-(4-chlorophenyl)-5-(methylthio)-4H-1,2,4-triazole-4-amine (parent-1)

Synthesis of Methyl-4-chlorobenzoate

o, JOH o, ,OCMs
CH3OH
Conc. H,SO,4
cl cl
4-Chlorobenzoic acid Methyl-4-chlorobenzoate

Figure: 1
Synthesis of acid hydrazide of methyl ester of 4-chloro benzoic acid® %

OxOCHs 0. _NHNH,
NH,-NH,
T
Cl

Cl
Methyl-4-chlorobenzoate 4-chlorobenzohydrazide
Figure: 2
Synthesis of potassium -2-(4-chlorobenzoyl) dithiocarbazate
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Cl

NN
S 4
NHNH-‘( ﬁ\
SK' ¢s,, KOH Cl N SH
2 /
Cl cl — > H,N
potassium 2-(2,4-dichlorobenzoyl) 4-amino-5-(2,4-dichlorophenyl)-4H-
hydrazinecarbodithioate 1,2,4-triazole-3-thiol
H—{S
o MHN N—N
o OCHj, S cl i /\L
SH
cl | B NH,NH, T
cl - NH;
=7 ci
cl
di thio carbazate 4-amino-5-(2 4-dichlorophenyl}-4H -1,2 4-triazole-3-thiol
Methyl 2-chlorobenzoate
(0]
Cl
N—N
NH,
LA N
N~ O SH H
/ ol
HoN Cl
4-amino-5-(2-chlorophenyl)-4H-1,2,4- 2,4-dichlorobenzohydrazide

triazole-3-thiol
Figure: 3
Synthesis of 4-amino- 5-( 4-chlorophenyl)-4H-1,2,4-triazole-3-thiol %%

S N
NHNH =N
° = 4 JQ
sK N~ SH
|
NH,NH, NH,
Cl

Cl
potassium 2-(4-chlorobenzoyl)  4-amino-5-(4-chlorophenyl)-4H-1,2,4-triazole-
hydrazinecarbodithioate 3-thiol

Figure: 4
Synthesis of 3-(4-chlorophenyl)-5-methylthio-4H-1,2,4-triazole-4H-1,2,4-triazole-4-amine

N—N
N—N /i \
/ )\SH o N)\ S-CHj
N - = |
| NH,
NH, Ci

Cl
4-amino-5-(4-chlorophenyl)-4H 3-(4-chlorophenyl)-5-(methylthio)-4H-
-1,2,4-triazole-3-thiol 1,2,4-triazole-4-amine(parent-1)

Figure: 5
Synthesis of Schiff bases derivative of (parent-1) N-benzylidine-3-(4-chlorophenyl)-5-
(methylthio)-4H-1,2,4-triazole-4-amine 1(a)

-219 - Available online at: https://jazindia.com



https://jazindia.com/

Synthesis And Anti-Microbial Activity Of 1,2,4-Triazole Derivatives

N— N—N
/ C2H50H / )\
SCH3 ,}‘ S-CHs

N=CH
NHZ benzaldehyde i

cl
N-benzylidene-3-(4-chlorophenyl)-5-(methylthio)-
(parent-1) 4H-1,2,4-triazol-4-amine 1(a)

Figure: 6
Synthesis of Schiff base derivative 4-((3-(4-chlorophenyl)-5-(methylthio)-4H 1,2,4-triazole-4-
ylimino) methyl) phenol 1(b)

N—N
C,Hs0H I\
OHC
)\S CHj3 OOH - T)\S-CHB
N=CH OH
4-hydroxybenzaldehyde Ci

4-((3-(4-chlorophenyl)-5-(methylthio)-4H-1,2 4-triazol-
(parent-1) 4-ylimino)methyl)phenol
1(b)
Figure: 7
Synthesis of Schiff base derivative 2-((3-(4-chlorophenyl)-5-(methylthio)-4H-1,2,4-triazole-4-
yllmlno)methyl)phenol 1(c)

N— N—N
/ C2H50H I )\
s CH3 'il S-CHs

NHZ N=CH
Ci 2-hydroxy benzaldehyde cl o
2-((3-(4-chlorophenyl)-5-(methylthio)-4H-
(parent-1) 1,2,4-triazol-4-ylimino)methyl)phenol
1(c)
Figure: 8

Synthesis of Schiff base derivative N-(4-chlorobenzylidine-3-(4-chlorophenyl)- 5-(methylthio)-
4H-1,2,4-triazole-4-amine 1(d)

N—N
)\ C,HsOH I )\
Cl —
S-CHg ,?, S-CH,

NHZ N=CH Cl
ci 4-chlorobenzaldehyde cl
N-(4-chlorobenzylidene)-3-(4-chlorophenyl)-5-
(methylthio)-4H-1,2,4-triazol-4-amine
(parent-1)

1(d)
Figure: 9
Synthesis of Schiff base derivative N-(4-nitrobenzylidine-3-(4-chlorophenyl)- 5-(methylthio)-4H-
1,2,4-triazole-4-amine 1(e)

N—N
)\ C,HsOH /i )\
OHC NO, — ——  »
S-CH, ,}‘ S-CHs
N, _ N:CH—@NOZ
4-nitrobenzaldehyde cl

N-(4-nitrobenzylidene)-3-(4-chlorophenyl)-5-
(methylthio)-4H-1,2,4-triazol-4-amine

1(e)

cl
(parent-1)

Figure: 10
Synthesis of Schiff bases derivative N-(4-methoxybenzylidine-3-(4-chlorophenyl)- 5-
(methylthio)-4H-1,2,4-triazole-4-amine 1(f)
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N=CH OCH;

N—N N—N
[ N+ o OCH, _CeHsOH _ (X
N S-CHy N S-CHg
| I
NH,
Cl

4-methoxybenzaldehyde cl

N-(4-methoxybenzylidene)-3-(4-chlorophenyl)-5-
(parent-1) (methylthio)-4H-1,2 4-triazol-4-amine
1)
Figure:11
Synthesis of Schiff’s base derivative 3-(4-chlorophenyl)-N-(furan-2-ylmethylene)-5-(methylthio)-
4H-1,2,4-triazole-4-amine 1(g)

N—N

/- \
N)\S-CH3
|

N—N
/ )\ + OHcﬂ _ SO
s N=CH

-CHs o o
\ cl \ /
s furfuraldehyde Q
cl 3-(4-chlorophenyl)-N-(furan-2-ylmethylene)-5-
(parent-1) (methylthio)-4H-1,2,4-triazol-4-amine

1(9)
Figure: 12
Synthesis of 3-(2-chlorophenyl)-5-(methylthio)-4H-1,2,4-triazole-4-amine (parent-2) Synthesis of
2-chloro methyl benzoate

o) OH o) OCH,
Cl CH3OH Cl
Conc. H,SO,4 B}
2-Chlorobenzoic acid Methyl-2-chlorobenzoate
Figure: 13
Synthesis of 2-chlorobenzohydrazide
)
o OCH3
. _NH;
Cl H
NH,NH,
Cl
Methyl 2-chlorobenzoate 2-chlorobenzohydrazide
Figure: 14

Synthesis of potassium -3-(2-chlorobenzoyl) dithiocarbazate
o)

NH, S
H/ NHNH—/<
CSz, KOH SK
cl Cl

2-chlorobenzohydrazide  potassium 2-(2-chlorobenzoyl)hydrazinecarbodithioate

Figure: 15
Synthesis of 4-amino- 5-( 2-chlorophenyl)-4H-1,2,4-triazole-3-thiol
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Cl
0 N—n
NHNHa(S H,NH 4 j\
2 2
e
SK N SH
of H,N
potassium 2-(2-chlorobenzoyl) 4-amino-5-(2-chlorophenyl)-4H-1,2 4-
hydrazinecarbodithioate triazole-3-thiol
Figure: 16
Synthesis of 3-(2-chlorophenyl)-5-methylthio-4H-1,2,4-triazole-4-amine (parent-2)
N—N
N—N cl / \
cl i
/ N)\SH o h\1)\5 CH,q
| NH,
NH,

4-amino-5-(2-chlorophenyl)-4H 3-(2-chlorophenyl)-5-(methylthio)-4H-
-1,2,4-triazole-3-thiol 1,2,4-triazole-4-amine (parent-2)
Figure: 17
Synthesis of Schiff’s base derivatives 2(a-g) of parent (2)
Synthesis of Schiff bases derivative N-benzylidine-3-(2-chlorophenyl)- 5-(methylthio)-4H-1,2,4-
triazole-4-amine 2(a)

N—N
al C2H50H cl / )\
s CH3 N S-CHz

NHZ benzaldehyde NeeH
N-benzylidene-3-(2-chlorophenyl)-5-
(parent-2) (methylthio)-4H-1,2,4-triazol-4-amine
2(a)
Figure: 18

Synthesis of Schiff bases derivative derivative 4-((3-(2-chlorophenyl)-5-(methylthio)-4H- 1,2,4-
triazole-4- yllmlno)methyl)phenol 2(b)

cl o *E C2HsOH )\s CH
SCH3 N -CHy

NH N=CH OH
2 4-hydroxybenzaldehyde

4-((3-(2-chlorophenyl)-5-(methylthio)-4H-
(parent-2) 1,2,4-triazol-4-ylimino)methyl)phenol
2(b)
Figure: 19
Synthesis of Schiff bases derivative 2-((3-(2-chlorophenyl)-5-(methylthio)-4H- 1,2,4-triazole-4-
ylimino)methyl)phenol 2(c)

N N—N
/ CZHSOH cl I\

c S-CH

S CH3 |?| -LHg

NH N=CH
2
2-hydroxybenzaldehyde HO

2-((3-(2-chlorophenyl)-5-(methylthio)-4H-
1

(parent-2) ,2,4-triazol-4-ylimino)methyl)phenol

2(c)
Figure: 20
Synthesis of Schiff bases derivative N-(4-chlorobenzylidine-3-(2-chlorophenyl)-5-(methylthio)-
4H-1,2,4-triazole-4-amine 2(d)
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N—N
al CZHSOH cl 4 )\
s CH3 ,}‘ S-CHs

NH N=CH cl
2 4-chlorobenzaldehyde

N-(4-chlorobenzylidene)-3-(2-chlorophenyl)-5-
(parent-2) (methylthio)-4H-1,2,4-triazol-4-amine
2(d)
Figure: 21
Synthesis of Schiff bases derivative N-(4-nitrobenzylidine-3-(2-chlorophenyl)-5-(methylthio)-4H-

1,2,4-triazole-4-amine 2(e)

a )
s CH3 O __CaHsOH d S-CHs

NH2 4-nitrobenzaldehyde

N-(4-nitrobenzylidene)-3- (2 chlorophenyl)-5-
(parent-2) (methylthio)-4H-1,2,4-triazol-4-amine
2(e)
Figure: 22
Synthesis of Schiff bases derivative N-(4-methoxybenzylidine-3-(2-chlorophenyl)-5-(methylthio)-

4H-1,2,4-triazole-4-amine 2(f)

N—N
)\ OHC OCH “ [ >\
d S-CHy 3 C,HsOH ,}l S-CHy

4-methoxybenzaldehyde N=CH OCHjz

N-(4-methoxybenzylidene)-3-(2-chlorophenyl)-5-
(parent-2) (methylthio)-4H-1,2,4-triazol-4-amine
2(f)
Figure: 23
Synthesis of Schiff bases derivative 3-(2-chlorophenyl)-N-(furan-2-ylmethylene)-5-(methylthio)-
4H-1,2,4-triazole 2(g)

)\S CH
/\ ﬂ CoHsOH I ’
S-CH, — = - o

o N=CH ::
NH2 furfuraldehyde \ /

3-(2-chlorophenyl)-N-(furan-2-ylmethylene)-5-
(parent-2) (methylthio)-4H-1,2,4-triazol-4-amine

2(9)
Figure: 24
Synthesis of 3-(2,4-dichlorophenyl)-5-(methylthio)-4H-1,2,4- triazole-4-amine (parent-3)
Synthesis of 2,4-dichloro methyl benzoate

o °H 0. _OCHs
Cl CH4OH cl
Conc. H,SO,
cl cl

2,4-Dichlorobenzoic acid  Methyl-2,4-dichlorobenzoate
Figure: 25
Synthesis of acid hydrazide of methyl-2,4-dichlorobenzoate
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O« _OCH; Os_ _NHNH,
Cl NH,-NH, Cl
—_—>
Cl Cl
Methyl 2,4-dichlorobenzoate 2 4-dichlorobenzohydrazide
Figure:26

Synthesis of potassium -2-(2,4-dichlorobenzoyl) dithiocarbazate

Q 0
NH2 S
e
N CS,, KOH NHNH-
> SK
Cl cl Cl Cl

potassium 2-(2,4-dichlorobenzoyl)

2,4-dichlorobenzohydrazide ] o
hydrazinecarbodithioate

Figure: 27
Synthesis of 4-amino-5-(2,4-dichlorophenyl)-4H-1,2,4-triazole-3-thiol
o Cl
NN

S 7\
NHNH-< l/\l)\SH

SK  ¢S,, KOH Cl
Cl Cl T HoN

potassium 2-(2,4-dichlorobenzoyl) 4-amino-5-(2,4-dichlorophenyl)-4 H-
hydrazinecarbodithioate 1,2,4-triazole-3-thiol
Figure: 28
Synthesis of 3-(2,4-dichlorophenyl)-5-methylthio-4H-1,2,4-triazole-4-amine (parent-3)

cl N—N
cl N—N o\

/- \ CHg-l S-CH
Ao — - NS

’;‘ NH,

NH, cl
cl

4-amino-5-(2,4-dichlorophenyl)-4H-1,2 4-triazole-3-  3-(2,4-dichlorophenyl)-5-(methylthio)-4H
thiol -1,2,4-triazole-4-amine (parent-3)

Figure:29
Synthesis of Schiff bases derivatives 3 (a-g) of parent (3)
N-benzylidine-3-(2,4-dichlorophenyl)-5-(methylthio)-4H-1,2,4-triazole-4-amine 3(a)

N—N
N—N cl
Cl / \ + CoHsOH I/ \
QQN)\S-C% OHCO - [}j)\S'CH3
| N:CH—@
; NH; benzaldehyde o

N-benzylidene-3-(2,4-dichlorophenyl)-5-
(parent-3) (methylthio)-4H-1,2,4-triazol-4-amine

3(a)
Figure: 30
Synthesis of Schiff bases derivative 4-((3-(2,4-dichlorophenyl)-5-(methylthio)-4H- 1,2,4-triazole-
4-ylimino)methyl)phenol 3(b)
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N—N
N—
cl / _ CaHsOH c i )\
SCH3 N S-CHs

NH2 N=CH OH
i 4-hydroxybenzaldehyde cl

4-((3-(2,4-dichlorophenyl)-5-(methylthio)-

(parent-3) 4H-1,2,4-triazol-4-ylimino)methyl)phenol

3(b)
Figure: 31
Synthesis of Schiff bases derivative 2-((3-(2,4-dichlorophenyl)-5-(methylthio)-4H- 1,2,4-triazole-
4-ylimino)methyl)phenol 3(c)

N—N
al _CaHOH cl / )\
s CH3 ,;‘ S-CHj
NHZ HO N:CH@

Cl
2-hydroxybenzaldehyde HO
2-((3-(2,4-dichlorophenyl)-5-(methylthio)-
4H-1,2,4-triazol-4-ylimino)methyl)phenol

3(c)

(parent-3)

Figure:32
Synthesis of Schiff bases derivative N-(4-chlorobenzylidine-3-(2,4-dichlorophenyl)- 5-
(methylthio)-4H-1,2,4-triazole-4-amine 3(d)

N— N—N
Cl / CZHSOH U )\
s CH3 'T‘ S-CHz
N:CH—OCI
cl

N-(4-chlorobenzylidene)-3-(2,4-dichlorophenyl)-5-
(parent-3) (methylthio)-4H-1,2,4-triazol-4-amine

NH2 4-chlorobenzaldehyde

Cl

3(d)
Figure: 33
Synthesis of Schiff bases N-(4-nitrobenzylidine-3-(2,4-dichlorophenyl)- 5-(methylthio)-4H-1,2,4-
triazole-4-amine 3(e)
N—N

Cl
C,HsOH
) one no, % B A N,
S-CH3 ,}1 3

NHz 4-nitrobenzaldehyde o N=CH NO,
N-(4-nitrobenzylidene)-3-(2,4-dichlorophenyl)-5-
(parent-3) (methylthio)-4H-1,2,4-triazol-4-amine

3(e)

Cl

Figure: 34
Synthesis of Schiff bases derivative N-(4-methoxybenzylidine-3-(2,4 dichlorophenyl)- 5-
(methylthio)-4H-1,2,4-triazole-4-amine 3(f)

N—N
cl / < > Cz 5OH I\
SCH3 ,?I)\S—CHa

NH2 4-methoxybenzaldehyde N=CH OCHjg

ci Cl

N-(4-methoxybenzylidene)-3-(2,4-dichlorophenyl)-5-
(parent-3) (methylthio)-4H-1,2,4-triazol-4-amine

3(f)
Figure: 35
Synthesis of Schiff bases derivative 3-(2,4-dichlorophenyl)-N-(furan-2-ylmethylene)- 5-
(methylthio)-4H-1,2,4-triazole-4-amine 3(g)
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(0]
O

N=CH
Cl
o NH, furfuraldehyde U

t-3 3-(2,4-dichlorophenyl)-N-(furan-2-ylmethylene)-5-
(parent-3) (methylthio)-4H-1,2,4-triazol-4-amine

N—N
cl
cl N—N /I \
N S-CH; |
|

3(9)
Figure: 36

In Vitro Antimicrobial Sensitivity Determination Test

Well Diffusion Method

Well diffusion method was employed to assess the antibacterial and antifungal activities.
Preparation of Stock Solution (Test Compounds)

Newly synthesized chemical stock solutions were diluted in 100% (DMSO). Different concentrations
of the stock solutions were created. Stocks of 15 mg per 12 mL (A), 15 mg per 6 mL (B), and 15 mg
per 3 mL (C) were made at varied quantities. 100 liters of the diluted stock solution containing the test
compound concentrations of A-125 g, B-250 g, and C-500 g were taken. They were promptly injected
using a sterilized micropipette into each agar well.

Stock Solution Preparation of standard drugs

For the fluconazole stock, several concentrations of 16.95 mg per 12 mL (A), 16.95 mg per 6 mL (B),
and 16.95 mg per 3 mL (C) were created. 100 mL of the diluted stock solution were taken, each holding
the standard drug concentrations of A-62.5 ug, B-125, C-250 pg, and D-500 pg. Allowance for the
potency of the powder (standard drugs) were made by using following formula:

mg

volume of solvent (ml)x concentration (m]

weight of powder (mg) = —
potency of powder (?}

Test microorganisms

The three bacterial strains and the two fungal strains used in the present study were the clinical isolates
obtained from Institute of microbial technology sector 39-A, Chandigarh, India. Bacterial Inoculum
Preparation

Reactivated clinical isolate cultures on to Sabouraud dextrose agar medium and Sabouraud dextrose
broth and incubated at 35 °C for 24 hours.

IR spectral analysis:

IR spectra of Compounds in KBr pellet was recorded on a Shimadzu IR spectrophotometer. Potassium
bromide pellets were prepared by 200 mg of dehydrated Potassium bromide to this added 1 mg of
compound and stirred well in mortar. The mixture is placed in die and given pressure of 10-15 torr.
Then placed in a pellet holder and scanned by the mixture via IR.

3. Results and Discussion
Physical characterization of Synthesized compounds

Table: 1 Physical characterization data of synthesized compounds

Compound Yield% M.P. range Rf

Code (°C) value Solvent system Solubility
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Parent-1

1(a)
1(b)
1(c)
1(d)
1(e)
1(f)
1(9)

Parent-2

2(a)
2(b)
2(c)
2(d)
2(e)
2(f)

2(9)

Parent-3

3(a)
3(b)
3(c)
3(d)
3(e)
3(f)
3(9)

64
71
64

75
74
91
73

90

64

71
64
75
74
91
90
64
64
71
75
74
91
73

90
64

164-166
132-134
126-128

144-146
138-140
186-188
176-178

152-154

164-166

128-130
126-128
144-146
138-140
186-188
176-178
152-154
164-166
153-155
144-146
138-140
122-124
176-178
152-154
164-166

0.86
0.86
0.82

0.74
0.64
0.74
0.64

0.64

0.86

0.86
0.82
0.74
0.64
0.74
0.64
0.86
0.86
0.82
0.74
0.64
0.74
0.64
0.64
0.86

Ethylacetate: n-Hexane (3: 2) DMF Chloroform
Ethyl acetate: Butanol (1: 2) DMF Chloroform
Ethyl acetate: Butanol (1: 2) DMF Chloroform

Ethylacetate: n-Hexane (3: 2) DMF Ethanol
Ethylacetate: n-Hexane (1: 2) DMF Ethanol
Ethylacetate: n-Hexane (1: 2) DMF Ethanol

Chloroform: Acetic Acid (2:1) DMF Chloroform

Chloroform: Acetic Acid (2:1) DMF Ethanol
) ) Chloroform
Ethylacetate: n-Hexane (1: 2) Ethanol

Ethylacetate: Butanol (1: 2)
Ethylacetate: Butanol (1: 2) DMSO Ethanol

Ethylacetate: Butanol (1: 2) DMSO Ethanol
Ethylacetate: n-Hexane (1: 2) DMSO Ethanol

DMSO Ethanol

Ethylacetate: n-Hexane (1: 2) DMF CHCl3
Ethylacetate: n-Hexane (1: 2) DMF CHCls
Ethylacetate: n-Hexane (1: 2) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF
Ethylacetate: n-Hexane (3: 1) Ethanol DMF

Results of Antibacterial Activity of compounds

Table: 2. Zone of inhibition (diameter in mm) of Synthesized compounds

Zone of inhibition by agar well diffusion (diameter in mm)

S. aureous 125 250 500

B. subtilis 125 250 E. coli 125 250 500

Comp. Code 500
ug/100 pL pg/100uL pg/100uL

1(a) - - 10 - - 11 - - 11
1(b) - 12 14 - 10 14 10 12
1(c) - - 10 - 12 15 12 14 16
1(d) - 10 12 10 13 15 - - 12
1(e) - - 12 - 10 12 - 12 14
1(f) - - 10 12 14 16 - - 12
1(g) 13 15 19 10 13 17 - - 12
2(a) - - 12 - - 14 12 14 18
2(b) - 14 16 - 12 14 - - 12
2(c) - 10 12 - - - - - 12
2(d) 12 15 19 - 13 15 - - 13
2(e) - - 13 - - 13 14 17 19
2(f) - 15 16 - - 11 - - -

2(9) - 14 18 - 11 15 - - 12
3(a) - - 11 - - 12 - - 14
3(b) - 13 15 - 12 14 10 12
3(c) - - 10 - 12 15 12 14 16
3(d) - 10 12 10 13 15 - - 12
3(e) - - 12 - 10 12 - 12 14
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3(f) - - 10
3(9) 12 15 19
Control (-) - - -
Ampicillin 19 25 35

14 - - 12
17 - - 11

24 11 14 18

(-), indicates there was no observed zone of inhibition

Table-3 Spectral and elemental characterization of Synthesized Compounds

No IR spectral data (cm™) (KBr) 'HNMR (DMSO-d6) &

Parent-1 1603,1582 C=N str.),759 (mono substituted benzene) 7.44 (2H, t, Ar-Hy), 7.33(2H, t, Ar-
,3272,3172 (-NH str.),3127,3109 (=CH Hb), 2.46 (3H,5,CH3-S-) .
str.),3064,3030 (Ar-H str.) , 1247(N-N=C str.) , 696
(C-S-Cstr.)

1(a) 1603,1582(C=N str.), 759 (mono substituted benzene)  7.43 (2H, t, Ar-H,), 7.30 (2H, t, Ar-
3120, 3109 (=CH- str.), 3064,3030 (Ar-H Hb) , 7.6 (2H, q, Ar-H¢), 7.20 (3H, t,
str.),1247(N-N=C str.), 696 (C-S-C str.) Ar-Hq), 2.47(3H,s, CHs-S-), 8.1 (s, -

N=CH)

1(b) 1603,1582(C=N str.), 756 (mono substituted benzene)  7.43(2H, t, Ar-Ha), 7.20(2H, t, Ar-Hy),
, 3411(OH-stretch) , 3127,3109 (=CH- str.), 2.47 (3H,s,CHs-S-), 6.8(2H, t, Ar-Hy),
3054,3020 (Ar-H str.), 1250 (N-N=C str.), 690 (C-S-C  8.1(s, N=CH)
str.)

1(c) 1603, 1582(C=N str.), 756 (mono substituted benzene)  7.42(2H, t, Ar-H,), 7.33 (2H, t, Ar-Hy),
, 3420(OH-stretch) , 3126,3100 (=CH- str.), 2.47 (3H, s, CHs-S-) , 6.8(2H, d, Ar-
3054,3020 (Ar-H str.),1250 (N-N=C str.), 690 (C-S-C  H), 8.1(s, N=CH)
str.)

1(d) 7.42 (2H, t, Ar-Hy), 7.33 (2H, t, Ar-Hy), 2.47 (3H, s, N-(4-chlorobenzylidine-3-(4-

CHs-S-), 7.6(2H, d, Ar-H¢), 7.3(2H,d,Ar-H), 8.1(s, chlorophenyl)-5-(methyl thio)-4H-
N=CH) 1,2,4-triazole-4-amine

1(e) 1681 (C=C stretch), 1311 ( C-N stretch), 1641 (N=C  7.42(2H, t, Ar-Hy), 7.33(2H, t, Ar-Hp),
stretch), 1066 (C-S stretch), 1575 (C=N-N stretch), 2.47 (3H, s, CH3-S-), 7.9(2H, t, Ar-H),
1534 (C-NO2 stretch) , 603, 1582(C=N) , 759 8.2(2H, t, Ar-Hg), 8.1(s, N=CH)
(monosubstituted benzene) , 696 (C-S-C)

1(f) 1600,1580(C=N),750 (mono substituted benzene) 7.43(2H, t, Ar-Ha), 7.20 (2H, t, Ar-Hp) ,
,3272,3174 (-NH),3127,3109 (=CH),3060,3030 (Ar- 2.43 (3H,s, CHs-S-), 3.73 (s, 3H,
H),1245(N-N=C),690 (C-S-C) OCH3), 7.5(2H, t, Ar-H¢), 6.8(2H, t,

Ar-Hg), 8.1(s, N=CH)

1(9) 1603, 1582(C=N str.), 759 (mono substituted benzene)  7.44(2H, t, Ar-H,), 7.34(2H, t, Ar-Hp),
,3272,3172 (-NH - str.),3127,3109 (=CH- str.) , 3064, 2.4 (3H, s,CH3-S-) , 6.3(d, 2H- furan),
3030 (Ar-H), 1247(N-N=C str.) , 696 (C-S-C str.) 8.1(s, -N=CH)

Parent-2 1603, 1582(C=N str.),759 (mono substituted benzene)  7.43-7.16 (m, Ar-H), 2.46 (3H, s, CHs-
,3272,3172 (-NH- str.), 3127,3109 (=CH-), 3064, S-), 2.0(-NHy)

3030 (Ar-H), 1247(N-N=C str.), 696 (C-S-C str.)

2(a) 1603, 1582 C=N str.), 759 (mono substituted benzene)  7.43-7.16 (m, Ar-H), 7.6 (2H, g, Ar-

, 3127,3109 (=CH-), 3064,3030 (Ar-H), 1247(N-N=C  Hc), 7.20 (3H, t, Ar-Hg), 2.47(3H, s,
str.), 696 (C-S-C str.) CHs-S-), 8.1(s, N=CH)

2(b) 1603, 1582(C=N str.),756 (mono substituted benzene)  7.33-7.16 (m, Ar-H), 7.4 (2H, t, Ar-H),
, 3411(OH-stretch) , 3127,3109 (=CH), 3020 (Ar-H), 6.8 (2H, t, Ar-Hg), 2.47(3H , s, CH3-S-
1250 (N-N=C str.), 690 (C-S-C str.) ), 8.1(s, -N=CH), 5.0(C-OH)

2(c) 1582 (C=N str.), 756 (mono substituted benzene) , 7.5-7.1(m, Ar-H), 2.47 (3H, s, CH3-S-),
3420 OH-stretch) , 3126 (=CH str.), 3020 (Ar-H), 8.1 (s,N=CH), 6.8(2H, d ,Ar-H),

1250 (N-N=C str.), 690 (C-S-C str.) 5.0(C-OH,aromatic)

2(d) 1603,1582(C=N str.), 1621 (C=C stretch), 1269, 756 7.5-7.1(m, Ar-H), 2.47 (3H, s, CHs-S-),
(mono substituted benzene), 1615 (N=C stretch), 1120 8.1 (s,-N=CH) , 6.8(2H, d ,Ar-

(C-S —C stretch), 1587 (N-N=C stretch) , 698 (C-Cl H),7.6(2H, t, Ar-H)
stretch)

2(e) 1681 (C=C stretch), 1311 ( C-N stretch), 1641 (N=C  7.4-7.1(m, Ar-H), 2.47 (3H, s, CH3-S-),
stretch), 1066 (C-S stretch), 1575 (C=N-N stretch), 8.1 (s,N=CH), 7.9(2H, t, Ar-H), 8.2
1534 (C-NOgstretch) , 1582 (C=N), 759 (monosub- (2H, t, Ar-H)
stituted benzene) , 696 (C-S-C)
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2(f) 1600, 1580(C=N str.), 750 (mono substituted benzene)  7.4-7.1(m, Ar-H), 2.47 (3H, s, CHs-S-),
, 3272, 3174 (-NH- str.),3127,3109 (=CH- str.), 3060, 8.1 (s,N=CH), 6.8(2H, t ,Ar-

3030 (Ar-H), 1245(N-N=C str.), 690 (C-S-C str.) H),7.5(2H, t, Ar-H),3.73 (s, 3H, -
OCH3).
2(9) 1603, 1582(C=N), 759 (mono substituted benzene), 7.4-7.1(m, Ar-H), 2.47 (3H, s, CH3-S-),

3272, 3172 (-NH str.), 3127, 3109 (=CH str.), 3064, 7.5 (s,;N=CH) , 6.3(2H, d , furan).
3030 (Ar-H), 1247(N-N=C str.), 696 (C-S-C str.)

Parent-3 1585 (C=N-N str.), 3272, 3172 (-NH), 3127, 3109 7.34 (1H, s ,Ar-H), 2.46 (3H, s, CH3-S-
(=CH), 3064,3030 (Ar-H), 1247 (N-N=C str.), 696 (C- ), 7.21(1H ,d, Ar-H), 7.36(1H, d, Ar-
S-Cstr.) H), 2.0(s, -NH>).

3(a) 3137, 3115 ( Ar-H), 1604 (C=C str.), 1275 (N-N=C 7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-
str.), 1582(C=N str.) , 1247(N-N=C str.), 696 (C-S-C Hc), 7.36(1H, d, Ar-Hy), 2.47 (3H, s,
str.) CHs-S-), 7.6(2H, g, Ar-H), 7.3(3H, t,

Ar-H), 8.1(s, -N=CH).

3(b) 1603, 1582(C=N str.), 3411(OH-stretch) , 3127,3109  7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-
(=CH- str.), 3054,3020 (Ar-H str.), 1250 (N-N=C str.), H), 7.36(1H, d, Ar-Hy), 6.8 (2H, t, Ar-
690 (C-S-Cstr.) Hq), 2.47(3H , s, CH3-S-), 8.1(s,

N=CH), 5.0(C-OH)

3(c) 1603 (C=N), 756 (mono substituted benzene) , 3420 7.34 (1H, s, Ar-H,), 7.21 (1H, d, Ar-
(Ar- OH-stretch) , 3126,3100 (=CH- str.), 3054, 3020  Hc), 7.36(1H, d, Ar-Hp), 7.1 (1H, t, Ar-
(Ar-H), 1250 (N-N=C str.) , 690 (C-S-C str.) H) 6.8 (2H, t, Ar-Hg), 2.47(3H , s, CHs-

S-), 8.1(s, N=CH), 5.0(C-OH)

3(d) 1582(C=N), 1621 (C=C stretch), 1269 cm-1, 1615 7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-
(N=C stretch), 1120 (C-S-C stretch), 1580 (N-N=C Hc), 7.36(1H, d, Ar-Hy), 7.3 (2H, t, Ar-
stretch) , 690 (C-Cl stretch) H), 7.6 (2H, t, Ar-H), 2.47(3H , s, CHs-

S-), 8.1(s, N=CH).
3(e) 1680 (C=C stretch), 1310 ( C-N stretch), 1630 (N=C 7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-

stretch), 1066 (C-S stretch), 1570 (C=N-N stretch), Hc), 7.36 (1H, d, Ar-Hy), 2.47 (3H, s,
1530 (C-NOgstretch), 1582(C=N str.), 694 (C-S-C CH3-S-), 8.1 (s,N=CH) , 7.9(2H, t, Ar-

str.) H), 8.2 (2H, t, Ar-H)

3(f) 1600, 1580(C=N str.), 3272,3174 (-NH str.), 7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-
3127,3109 (=CH- str.), 3060, 3030 (Ar-H), 1235(N- Hc), 7.36(1H, t, Ar-Hy), 7.5(2H,t ,Ar-
N=C str.), 685 (C-S-C str.) H), 6.8 (2H, t, Ar-H), 2.47 (3H, s,

CHs-S-), 3.74 (s, 3H, -OCH3)

3(9) 1603 (C=N str.), 272,3172 (-NH str.) ,3127, 3109 7.34 (1H, s, Ar-Ha), 7.21 (1H, d, Ar-
(=CH str.), 3030 (Ar-H), 1247(N-N=C str.), 696 (C-S- H), 7.36(1H, t, Ar-Hy), 2.47 (3H, s,
Cstr.) CHs-S-), 7.5 (s,-N=CH) , 6.3(2H, d,

furan), 7.4(1H, d, furan).

Results of Antifungal Activity
Table: 4 Zone of inhibition (diameter in mm) of Synthesized compounds

Zone of inhibition by agar well diffusion (diameter in mm)

Aspergillus niger Candida albicans
125 250 500 125 250 500
Compound Code pg/100puL  pg/100pL  pg/100uL  pg/100pL  pg/100 pb pg/100pL

1(a) - 12 16 - 14 18
1(b) - 11 15 - 12 17
1(c) - 13 16 10 13 15
1(d) - 10 12 - - 12
1(e) - - 10 - - 13
1(f) 11 12 16 - 15 19
1(g) - - 14 11 13 17
2(a) - - 13 12 14 17
2(b) - 14 16 - - 12
2(c) 12 14 16 11 13 18
2(d) 10 13 15 - - 11
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2(e) - 10 12 - 11 13
2(f) 10 12 13 - 15 17
2(9) - - 11 - - 13
3(a) - 11 13 - - 10
3(b) - 12 14 - - 12
3(c) - - 12 12 15 19
3(d) - 10 13 - 11 13
3(e) - 13 16 - - 12
3(f) - 09 11 - - 11
3(9) - - 13 - - 11
Control - - - - - -
Fluconazole 22 28 36 24 30 38

(-), indicates there was no observed zone of inhibition

4. Conclusion

In the present work total 21 compounds were synthesized from three parent compounds. These parent
compounds were used as nucleus for the synthesis of various Schiff base derivatives like 1 (a-g),2(a-
0),3(a-g). All synthesized compounds were identified for anti-bacterial and anti-fungal activity. Among
the compounds tested, 1(g), 2(b), 2(g), 3(g), exhibited good inhibitory activity against B. subtilis and S.
aureus. Compound 1(c), 2(a), 2(e), 3(c), showed good inhibitory activity against E. coli.. Ampicillin
was used as control for antibacterial activity against S. aureus, B. subtilis and E. coli.. Antifungal
activity of compounds against the two important fungal strain Aspergillus niger and Candida albicans
using well diffusion method. Fluconazole was used as standard drug for comparison of results.
Compound 3(f) was found to be very good antifungal agent for A. niger, whereas compound 1(c), 1(f),
2(b), 2(d), showed moderate activity. Compounds 1(g), 2(a), 2(c), 3(c) were found to be very good
antifungal agent for C. albicans. whereas compound 1(a), 1(b), 1(f), 2(f), showed moderate activity.

Acknowledgement

The authors are thankful to Institute of microbial technology sector 39-A, Chandigarh, India for
providing bacterial and fungal strains. They are also thankful to Arya college of pharmacy, Jaipur for
providing anti-microbial facilities. Authors are grateful to Therachem laboratories for their kind
cooperation in screening IR, NMR and Mass spectra.

References:

1. AA Siddiqui, R. Mishra, R. Kumar, Rashid and S. Khaidem, “Synthesis, spectral characterization, and
pharmacological screening of some 4- [{1-(aryl)methylidene}-amino]-3- (4-pyridyl)-5-mercapto-4H-
1,2,4 triazole derivatives”, J Pharm Bioall Sci vol. 2, pp. 109-02,2010.

2. S.G. Khanage, P.B. Mohite, R.B. Pandhare, V.K. Deshmukh and S.A. Appala Raju, “Rational Approach for
Synthesis and Characterization of 5-[(5-Phenyl-1H-Tetrazol-1-yl) Methyl]-3(Substituted Aryl)- 4H-
1,2,4-Triazoles”, Drug Invention Today, vol. 2(4), pp. 240-03, 2010.

3. K. Wan and CH. Zhou, “Synthesis of Novel Halobenzyloxy and Alkoxy 1,2,4-Triazoles and Evaluation for
Their Antifungal and Antibacterial Activities,” Bull. Korean Chem. Soc., vol.31(7), pp. 2003-10, 2010.

4. D.B. Yang, F.M. Liu, S.W. Chen and C.Q. Chen, “Synthesis and Characterization of Novel 3- (1,2,4-Triazol-
1-yl)-1,5-benzo[b]thiazepine derivatives”, Chinese Journal of Organic Chemistry, vol. 30(2), pp. 244-
09, 2010.

5. G.R. Kokil et al., “Synthesis and in vitro evaluation of Novel 1, 2, 4-Triazole derivatives as antifungal agents,”
Letters in Drug Design & Discovery, vol. 7, pp. 46-09, 2010.

6. R.J. Singh and D K. Singh, “Novel Syntheses of Some 1, 2, 4-Triazole as Potent Bacteriocidal Agents,” E-
Journal of Chemistry vol. 7(1), pp. 37-40, 2010.

7. K. Shrivastava, V. Daniel, P.S. Kunwar, S. Goyal and V.D. Gupta, “Synthesis and biological activities of some
novel 1,2,4-triazole derivatives”, Journal of Global Pharma Technology, vol. 3(2), pp. 168- 03, 2009.

8. R.K. Mali, R.R. Somani, M. P. Toraskar, K.K. Mali, P.P. Naik and P.Y. Shirodkar, “Synthesis of some
Antifungal and Anti-tubercular 1,2,4-Triazole Analogue”, International Journal of Chem. Tech
Research, vol. 1(2), pp. 168- 03, 2009.

9. S. Hussaain, J. Sharma and M. Amir, “Synthesis and Antimicrobial Activities of 1,2,4-Triazole and 1,3,4-
Thiadiazole Derivatives of 5-Amino-2-Hydroxybenzoic Acid”, E-Journal of Chemistry, vol. 5(4), pp.
963-08, 2008.

- 230 - Available online at: https://jazindia.com



https://jazindia.com/

10.M.R. Banday and A. Rauf, “Substituted 1,2,4-triazoles and thiazolidinones from fatty acids: spectral
characterization and antimicrobial activity,” Indian Journal of Chemistry, Vol. 48B, pp. 97-02, 2009.

11.F.H. Havaldar and A.R. Patil, “Syntheses of 1,2,4 Triazole Derivatives and their Biological Activity,” E-
Journal of Chemistry, vol. 5(2), pp. 347-04, 2008.

12.S.M. Rabea, N.A. El-Koussi, H.Y. Hassan and T. Aboul-Fadl, “Synthesis of 5-Phenyl-1-(3-pyridyl)-1H-1,2,4-
triazole-3- carboxylic Acid Derivatives of Potential Anti-inflammatory Activity,” Arch. Pharm. Chem.
Life Sci., vol. 339, pp. 3240, 2006.

13.J. Kutkowska, B.M. Banachiewicz, G. Ziolkowska, W. Rzeska, T.U. Sypniewskai, Z. Zwolska et al.,
“Antimicrobial activity of 3,4-disubstituted-1,2,4-triazole derivatives”, Acta Poloniae Pharmaceutica
Drug Research, vol. 62(4), pp. 303-06, 2005.

14. A A. Ikizler, E. Uzunali and A. Demirbas, “Synthesis of some 1,2,4-triazole derivatives as potential antitumor
agents,” Indian J.Pharm. Sci., vol. 62(5), 371-05, 2000.

15.K. Zamani and K. Faghili, “Synthesis and biological evaluation of some 1,2,4-triazole derivatives,” Turk
Journal of Chemistry, vol. 28, pp. 95-08, 2004.

16.G.K. Rao, S. Rajasckaran and M. Attimarad, “Synthesis and antimicrobial activity of some 5-phenyl-4-
substituted Amino-3-mercapto-1,2,4(4H)-triazoles”, Indian Journal of Pharm. Sci., vol. 62(6), pp. 475-
07, 2000.

17.J.M. Kane, M.W. Dubey, S.M. Sorenson and F.P Miller, “2,4-Dihydro-3H-1,2,4-triazle-3- thiones as potential
anti-depressant agents”, Journal of Medicinal Chemistry, vol. 31(6), pp. 1253-08, 1988.

18.S. Magaldi, S. Mata-Essayag, C.H.D. Capriles, C. Perez, M.T. Collela and C. Olaizola, “Well diffusion for
antifungal susceptibility testing,” Int J Infect Dis, vol. 8(1), pp. 39-05, 2004.

19. National Committee Clinical Laboratory Standards, ‘“Performance standard for antimicrobial disk
susceptibility tests,” vol. 7(20), pp. 19085, 2000.

-231- Available online at: https://jazindia.com



https://jazindia.com/

