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INTRODUCTION 

Triazoles are the class of heterocyclic compounds
[1]

 their 

azole ring is readily able to bind with a variety of 

enzymes and receptors in biological system via diverse 

non-covalent interactions, and thus display versatile 

biological activities. Among the triazoles, 1,2,4-triazole 

have drawn great attention due to its wide variety of 

activities
[2]

, many drugs which containing triazole moiety 

available in market such as antifungal drugs 

myclobutanil
[3] 

(1), tebuconazole
[4]

 (2), posaconazole
[5] 

(3), Itraconazole
[6] 

(4), fluconazole
[7]

 (5) and 

paclobutrazole
[8]

 (6), anticancer drugs anastrazole
[9]

 (7), 

litrozole
[10]

 (8) and vorozole
[11]

 (9), antimigrain  drug 

rizatriptan
[12]

 (10) and  antiviral drug ribavirin
[13] 

(11). 

Further the detailed activities of triazoles are discussed in 

the following section.Figure 1. 
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ABSTRACT 

Significant biological activity such as anti-bacterial, anti-fungal, hypoglycemic activity, anti-inflammatory 

activity, antagonist activity and root elongation activity effects are possessed by both triazoles and their 

derivatives. Triazoles belong to the class of heterocyclic compounds. They exhibit a wide range of biological 

activities because their azole ring can easily engage with different enzymes and receptors in biological systems 

through a variety of non-covalent interactions. 
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Figure 1 

 

BIOLOGICAL ACTIVITY 

Both triazoles and their derivatives have significant 

biological activity, including antibacterial, antifungal, 

hypoglycemic, anti-inflammatory, antagonistic, and root 

elongation properties. Figure A 

 

 
Figure A 

 

Figure 2: According to Sadeghpour et al.
[14]

, using the 

Autodock 4.2 programme, a variety of fluconazole 

derivatives containing nitrotriazole (series A) or 

piperazine ethanol (series B) side chains were 

synthesised and docked in the active site of lanosterol 

14-demethylase enzyme (1EA1). Then, utilising a broth 

microdilution assay against several standard and clinical 

fungi, the synthesised compound's antifungal properties 

were evaluated against a variety of natural and clinical 

strains of fungi. Against the majority of the investigated 

fungi, nitrotriazole compounds exhibited outstanding and 

desired antifungal activity. The nitrotriazole-containing 

compounds 12(a-d) and 13 among the produced 

compounds displayed the strongest antifungal efficacy, 

particularly against a number of fluconazole-resistant 

organism. 

 
Figure 2 



Nageswara.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 
 

www.ejbps.com        │        Vol 11, Issue 6, 2024.         │          ISO 9001:2015 Certified Journal        │ 
 

 

 

73 

Figure 3: Due to its vast range of biological activities, 

particularly its 1,2,4-triazole derivatives predominant 

antifungal activity, 1,2,4-triazole is a crucial scaffold in 

medicinal chemistry. Inhibiting the 14-alpha-

demethylase enzyme is the latter's primary antifungal 

action mechanism (CYP51). Stingaci et al.
[15]  

reprted the 

synthesis of triazole derivaties and evaluation of in vivo 

antibacterial activity and found that the MIC and MBC 

values ranging from 0.0002 to 0.0069 mM, all 

investigated drugs demonstrated strong antibacterial 

activity. Compound 14h, followed by compounds 14f 

and 14g, seemed to be the most active of all those 

examined, with MIC values of 0.0002-0.0033 mM and 

MBC values of 0.0004-0.0033 mM. Xanthomonas 

campestris appeared to be the most susceptible 

bacterium, whilst Erwinia amylovora was the most 

resilient. The evaluation of antifungal activity revealed 

that compound 14h displayed best antifungal activity 

with MIC at 0.02-0.04 mM and MFC at 0.03-0.06 mM. 

 

 
Figure 3 

 

Figure 4: According to Moise et al.
[16]

, new 1,3,4-

thiadiazole and 1,2,4-triazole derivatives with 

phenylalanine moiety were synthesised, and after testing 

them for toxicity and anti-inflammatory activity, it was 

found that compound 15 had anti-inflammatory activity 

that was comparable to other nonsteroidal anti-

inflammatory drugs. 

 

 
Figure 4 

 

Figure 5: The synthesis of 3-[4-(4-substituted phenyl-5-

thioxo-1H-1,2,4-triazol-3-ylmethoxy)-phenyl] was 

carried by Havaldar et al.
[17]

 and evaluated their 

antibacterial activity. Compound 16 from the group that 

was examined had exceptional effectiveness against 

Staphylococcus aureus and Bacillus subtilis. Along with 

being effective against A. niger and Cryptococcus 

neoformans. The synthesised compounds were further 

evaluated for antimalarial activity, and only compound 

16 was discovered to be most effective against strains of 

Plasmodium falciparum, with 50% inhibitor 

concentration (IC50) values of 1.2 µM. 

 

 
Figure 5 
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Figure 6: The 4-amino-5(2-aroylaryloxy)methyl-1,2,4-

triazole-3(2H) thiones were synthesi- sed by Shaukath et 

al.
[18]

 and tested against various bacterial and fungal 

strains. It was discovered that compound 17c shown 

good activity in comparison to fluconazole and 

chloramphenicol, respectively. 

 

 
Figure 6 

 

Figure 7: The synthesis of 4-alkyl-5-aryl-1H-1,2,4-

triazole-3-thiol and testing of their hypoglycemic action 

in rats were both reported by Mhasalkar et al.
[19]

 The 

most active compounds were 3-p-chlorophenyl-1-ethyl-

4H-1,2,4-triazole-3-thiol 18 and 3-p-sulfamolylphenyl-1-

ethyl-4H-1,2,4-triazole-3-thiol 19, which both lowered 

blood sugar levels in rats and showed considerable 

activity in five different compounds. They exhibited no 

antibacterial effect and had a very low level of toxicit. 

  

 
Figure 7 

 

Figure 8: Novel 3-alkylthio-4-arylideneamino-5-(2-

furyl)-1,2,4-triazole derivatives 20 were synthesised and 

evaluated for their endothelin receptor antagonist 

activity. A competitive binding experiment for the 

endothelin (ET) receptor revealed that some drugs were 

highly selective and effective ET-1 receptor antagonists. 

Endothelin (ET), a family of peptides released by 

endothelial cells, is crucial for the physiological process 

of vasoconstriction, and ET receptor antagonists are of 

great interest in the hunt for new treatments for the many 

cardiovascular disorders (CVDs).
[20] 

 

 
Figure 8 

 

Figure 9: Numerous triazole derivatives were prepared 

and their oral hypoglycemic potential was tested. Each 

compound was tested using an oral single dose 

administration method in rats and/or dogs. The vast 

majority of the derivatives showed some level of activity. 

In both rats and dogs, 5-cyclohexyl-2-(p-

tolurnesulfonamido)-1,3,4-triazole 21 was fairly 

effective, and upon daily dosing in dogs, hypoglycemia 

was maintained.
[21] 

 

 
Figure 9 

 

Figure 10: Triazole derivatives 22(a-h) were synthesised 

by Wei et al.
[22]

, and their potential to control plant 

growth was investigated. These compounds have been 

demonstrated to significantly improve root elongation. 

At high concentrations of 200 ppm, the majority of the 

compounds show inhibition action; yet, at low 

concentrations of 10 ppm, they show activity that 

enhances root elongation. It is noted that different 

functional groups introduced into the aniline ring at 

various positions result in an enhancement of the root 

elongation activity when compared to 22a. p-

substitution, followed by m- and then o-substitution, 

increases root elongation activity. 
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Figure 10 

 

CONCLUSION 

This review outlined the triazoles and their derivatives 

served as a resource for both basic and applied research 

on the subject. 
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