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ABSTRACT 
 
Triazole, a heterocyclic nucleus has attracted a wide attention of the medicinal chemist in search for the new therapeutic molecules. Out of its two 
possible isomers, 1, 2, 4- triazole is (wonder nucleus) which possess almost all types of biological activities 1, 2, 4- triazole have drawn great attention to 
medicinal chemists from two decades due to its wide variety of activity, low toxicity and good pharmacokinetic and pharmacodynamic profiles. 
Literature survey reveals that 1, 2, 4-triazole derivatives exhibit wide range of biological activities including antibacterial, antifungal, antitumour, 
antiinflammatory, antitubercular, hypoglycaemic, antidepressant, anticonvulsant, anticancer, antimalarial, antiviral, anti-proliferative, analgesic, and 
antimigrain. 
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INTRODUCTION 

1, 2, 4- triazole have drawn great attention to medicinal chemists from 
two decades due to its wide variety of activity,[1] low toxicity and good 
Pharmacokinetic and Pharmacodynamic profiles. 1, 2, 4-triazole 
derivatives usually exist in solid forms. 3, 4, 5-substituted 1, 2, 4-triazole 
derivatives melt with thermolysis at high temperature when heated at 
3160C for 30 minutes [2]. 
 
1, 2, 4-Triazole derivatives are readily soluble in polar solvents and only 
slightly soluble in nonpolar solvents, however, the solubility in non-polar 
solvents can be increased by substitution on the nitrogen atom. 

 
1, 2, 4-Triazole derivatives undergoes mannich reaction (Mannich 
reaction is a 3-component condensation reaction involving an active 
hydrogen containing compound, formaldehyde, and a secondary amine. 
The aminomethylation of aromatic substrates by the Mannich reaction is 
of considerable importance for the synthesis and modification of 
biologically active compounds [3] formed Schiff base. Amino group at 
position 4 of 1, 2, 4-triazole derivative undergoes reaction with 4-
methoxybenzaldehyde [4] eliminate water molecule with the formation of 
Schiff base. The compounds having Schiff base structure may exist as E/Z 
geometrical isomers about the N=CH- double bond. The compounds 
containing imine bond are present in higher percentage in dimethyl-d6 
sulfoxide solution in the form of geometrical E isomer about –N=CH- 
double bond. The Z isomer can be stabilized in less polar solvents by an 
intramolecular hydrogen bond. 1, 2, 4-triazole and 4, 5-dihydro-1H 
triazol-5-one rings -1, 2, 4- have weak acidic properties, so some 1, 2, 4-
triazole and 4, 5-dihydro-1H derivatives were titrated potentiometrically 
with tetrabutylammonium hydroxide in non-aqueous solvents such as 
acetonitrile, isopropyl alcohol and N, N-dimethylformamide, and the half-
neutralization potential values and the corresponding p Ka values of the 
compounds were determined [5]. 
 
BIOLOGICAL ACTIVITY 
 
Antiviral activity 
 
Krzysztof Sztanke et al [6] reported synthesis of ethyl 1-(7-phenyl-2H-3, 
5, 6, 7- tetrahydroimidazo [2, 1-c] [1, 2, 4] triazol-3-yl)formate. The 
influence of the ethyl 1-(7- phenyl-2H-3, 5, 6, 7- tetrahydro-imidazo[2,1-
c][1,2,4]triazol-3-yl)formate on human adenovirus 5 (Ad-5) and human 
enterovirus (Echo-9) replication has been investigated. For this 
compound, the activity against the selected DNA (Ad-5) and RNA (Echo-9) 
viruses and the cytotoxicity towards normal GMK (Green Monkey Kidney) 
cells were determined. 
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Antibacterial-Antifungal-Anticonvulsant activities 
 
Aniket Kshirsagar et al [7] synthesized schiff’s bases of 5-mercapto-3-(3-
pyridyl)-4H-1, 2, 4- triazole-4-yl-thiosemicarbazide by microwave 
assisted method. The synthesized compounds have been evaluated in 
vitro for their Antibacterial-Antifungal-Anticonvulsant activities. 

 
Antibacterial-Antifungal-Antimalarial activities 
 
Freddy H. Havaldar et al [8] synthesized 3-[4-(4-substituted phenyl-5-
thioxo-4, 5-dihydro-1H- 1, 2, 4 triazol-3-ylmethoxy)-phenyl]-2-phenyl-
3H-quinazolin-4-one. The synthesized compounds were evaluated in vitro 
for their antibacterial activity against Staphylococcus aureus, Escherichia 
coli and Bacillus subtilis by the ditch-plate technique using 
concentrations of 50 μg/mL. The compounds synthesized were screened 
for their antifungal activity against Aspergillus niger, Candida albicans 
and Cryptococcus neoformans by paper-disc diffusion method at 
concentrations of 50 μg/mL. The chloroquine-resistant Plasmodium 
falciparum malarial parasite was cultured in vitro and the sensitivity of 
parasite to the newly synthesized compounds was evaluated using the 
tritiated hypoxanthine incorporation assay. 

 
 
Antifungal-Antitubercular activities 
 
R.K. Mali et al [9] synthesized 5-(N-substituted carboxamidomethylthio)–
3-(3'-pyridyl) - 1, 2, 4-triazole derivatives. Anti-fungal activity was carried 
out against C. albicans and A. niger at the concentrations of 50 and 100 
μg/mL using Fluconazole as the standard and in-vitro antitubercular 
activity was done at 50 μg/mL against Mycobacterium tuberculosis H37 
Rv. 
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Antibacterial- Antifungal Activities 
 
Katica Colanceska-Ragenovic et al [10] synthesized a few 4-allyl/amino-5-
aryl-1, 2, 4-triazoles and tested for antibacterial and antifungal effects 
against Escherichia coli, Bacillus subtilis, Salmonella enteritidis, 
Staphylococcus aureus, Aspergillus niger and Candida albicans. 
 

 
 
 
Vasoconstriction activity 
 
Endothelin (ET), as a peptides family secreted from endothelial cell, plays 
a very important physiological role in vasoconstraction, and receptor 
antagonists attract much attention in search for novel therapeutics for the 
various cardiovascular diseases (CVDs). Xin Yong Liu et al [11] 
synthesized a series of novel 3-alkylthio-4-arylideneamino-5-(2-furyl)-1, 
2, 4-triazole derivatives. ET receptor competitive binding assay showed 
that some compounds exhibited high selective as potent ET-1 receptor 
antagonist. 
 

 
 
Anti-inflammatory Activity 
 
Pradeep K. Goyal et al [12] synthesized some new derivatives of 3-
substituted-4H-1, 2, 4- triazoles. All the synthesized compounds were 
evaluated for anti-inflammatory activities and acute toxicity. Most of the 
compounds showed potent and significant results compared to standard 
Ibuprofen. 

 
Mohammad et al [13] synthesized a series of 1, 3, 4-oxadiazole and 1, 2, 4-
triazole derivatives of 4-hydroxyphenyl acetic acid and evaluated for their 
anti-inflammatory activity by carrageenan induced rat paw edema 
method. The compounds, which showed good anti-inflammatory activity, 
were screened for their ulcerogenic and lipid peroxidation activities. 
 
Anticonvulsant activity 
 
Number of articles were found for the anticonvulsant potential of 1, 2, 4-
triazole where substitution on 2, 3, 5 positions were done. Recently 

anticonvulsant activity of clubbed Thiazolidinone-barbituric acid and 
Thiazolidinone-triazole derivatives have been reported [14]. 3- (2-
chloroacetyl)-2-arylimino-5-[(Z)-arylmethylidene]-1, 3-thiazolan-4-ones 
on treatment with 5- (1-phenoxyethyl)-4H-1, 2, 4-triazole-3-thiol in 
identical conditions provided a set of bulkier derivatives which have also 
shown the anticonvulsant potential. 

 
Anticancer activity 
 
Mohammad Al-Amin et al [15] synthesized a series of bis–[4-N-amino-5-
mercapto-1, 2, 4-triazol- 3-yl] alkanes and their Schiff bases with 2-
adamanta-none and bis–[1, 2, 4-triazolo [3, 4-b] - 1, 3, 4-thiadiazol-4-yl] 
alkanes derivatives. The cytotoxicity study of these newly synthesized 
compounds against brine shrimp lethality test performed. 
 

 
 
Antifungal-Antioxidant activities 
 
K. Ilango et al [16] synthesized a new series of 3, 6-disubstituted-1, 2, 4-
triazolo-[3, 4-b]-1, 3, 4- thiadiazoles. The compounds were screened for 
antifungal activity against Candida albicans and Aspergillus niger using 
Ketoconazole as standard and antioxidant activity by DPPH and Nitric 
oxide methods using Ascorbic acid as standard. 

 
Anti-tumor activity 
 
Several articles devoted to the synthesis and biological activity of 4-
arylideneamino-4, 5- dihydro-1H-1, 2, 4-triazol-5-ones have been 
published recently. Due to their structural features, the 4-
arylideneamino-4H-1, 2, 4-triazoles are important as potentially bioactive 
agents.  
 
Olcay Bekircan et al [17] synthesized a series of 4-arylideneamino-4H-1, 
2, 4-triazoles and 4-(1-aryl)ethylidene-4H-1, 2, 4-triazoles by the 
treatment of 4-amino-1, 2, 4-triazole with certain aldehydes and ketones. 
Compounds have been reduced with NaBH4 to yield corresponding 4-
arylmethylamino-4H-1, 2, 4-triazoles and 4-(1-aryl) ethylamino-4H- 1, 2, 
4-triazoles. Compound was obtained from the reaction of ethylbenzoate 
benzoylhydrazone with hydrazine using the published method. 
Compounds have been screened on three human tumor cell lines, breast 
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cancer (MCF7), non-small cell lung cancer (NCI-H460), and CNS cancer 
(SF-268) at the National Cancer Institute, USA. The compounds are found 
to exhibit low antiproliferative activity in the anticancer tests. 

 
Analgesic-Antipyretic activities 
 
Anees A. Siddiqui et al [18] synthesized some 4- [{1-(aryl)methylidene}-
amino]-3-(4-pyridyl)-5- mercapto-4H-1,2,4-triazole derivatives starting 
from isonicotinic acid hydrazide, ethanol, potassium hydroxide and 
carbon disulphide and screened for analgesic, antipyretic activities. 
Analgesic activity evaluated by tail-flick method in rats at a dose of 
25mg/kg and antipyretic activity was evaluated using Brewer’s yeast-
induced pyrexia in rats. Fever was induced by subcutaneously 
administered 20 ml/kg of 20% aqueous suspension of Brewer’s yeast in 
normal saline, below the nape of the neck and rectal temperature was 
recorded with a clinical thermometer. Aspirin (300 mg/kg) was used as a 
standard drug for comparing the antipyretic action of compounds. 

 
Antimicrobial Activity 
 
S. Jubie et al [19] have synthesized some novel ciprofloxacin analogues as 
antimicrobial agents. Ciprofloxacin have been incorporated to the new 
series of Schiff bases of 1, 2, 4- triazole via Mannich reaction. The new 
compounds have been evaluated in vitro for their antimicrobial activity 
against B. subtilis, K. pneumoniae, and P. aeruginosa at 10μg/ml 
concentration. All the compounds showed in vitro gram positive and 
gram negative activity generally comparable or superior to that of 
reference ciprofloxacin. 

 
 
CONCLUSION 
 
Triazole, a heterocyclic nucleus has attracted a wide attention of the 
medicinal chemist in search for the new therapeutic molecules. Out of its 

two possible isomers, 1, 2, 4- triazole is (wonder nucleus) which possess 
almost all types of biological activities. The synthesis of 1, 2, 4-triazole 
heterocycles that have been reported to present date illustrates different 
approaches to the challenge of preparing these bioactive products and 
allows the synthesis of many novel chemical derivatives. The literature 
reveals that 4-triazole has diverse biological potential, and the easy 
synthetic routes for synthesis have taken attention of the chemists, 
pharmacologists and researchers. 
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