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ABSTRACT 

Triazole is the most selected pharmacophore for research because of its various 

pharmacological activities. This page seeks to highlight the work that has been done and 

reported, as well as the chemistry and biological activity of 1,2,3-triazole and its derivatives, 

which have been synthesized in recent years. A heterocyclic molecule with three nitrogen and 

two carbon atoms is known as a triazole. Based on the difference in relative position, there 

are two types of isomers each triazole has two tautomer's which differs only by NH bond. 

Over the years, many studies have been done on the biological activity, synthesis and of 

different triazole derivatives. Antimicrobial, anti-inflammatory, antimalarial, antiviral 

antitubercular, anticancer, antidiabetic, antibacterial, antifungal, antiprotozoal, and receptor-

selective biological action are all demonstrated by triazole compounds. The research of 

triazole derivatives biological evaluation has been a fascinating subject of pharmaceutical 

chemistry. This review article focuses on triazole's pharmacological profile, with various 

activities and examples presented in the form of figures.  
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1. INTRODUCTION 

Heterocyclic molecules are divided 

into three, five and six-component ring 

systems and there are many heterocyclic 

molecules such as thiazole, triazole, 

imidazole, oxazole, oxadiazole, etc. they 

produce many pharmacological activities 

such as anticancer, anti-diabetes, 

antimicrobial. A triazole is a heterocyclic 
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molecule with the chemical formula 

C2H3N3, with three nitrogen and two 

carbon atoms in a five-membered ring 

structure.1,2,3-triazoles which is given 

below in Figure 1. Differ in the relative 

locations of the three nitrogen atoms.1,2,3-

triazoles are sp2 hybridized [1]. The 

formation of triazole ring is based on the 

bioisoterism phenomenon, which occurs 

when the oxygen in the oxadiazole nucleus 

is replaced with nitrogen analogues. 1,2,3-

triazole have a wide variety of activities 

[2]. 

              These derivatives have a long 

history in heterocyclic compounds and 

have a wide range of biological actions, 

making them an interesting pharmacophore 

for further drug development. 1,2,3-triazole 

have been reported to have antifungal 

activity when compared to common 

antifungal medicines like fluconazole and 

Itraconazole, it also has good antifungal 

action. Death-causing infectious illnesses 

produced by a wide range of bacterial types 

like Gram-negative and Gram-positive 

bacteria. As a result, there is a strong desire 

to create new antibiotic classes to combat 

multidrug-resistant organisms. 1,2,3-

triazole have been reported to have 

improved antibacterial activity against 

Gram-positive pathogens.  

 Cancer has become one of the 

deadliest diseases nowadays and 1,2,3-

triazole also acts as an effective anticancer 

agent on comparing the standards like 

cisplatin and many other anti-cancer agents. 

Triazole and its derivatives have anticancer 

properties. Derivative of triazole present 

best anticancer activity in a number of 

various cell lines. Cancer prevention drugs 

are complex mixtures that reduce or 

eliminate free radicals, protecting cells 

from oxidative damage. Medications with 

anti-cancer and anti-free radical capabilities 

are being evaluated for the detection and 

care of illnesses that are authentically 

linked to the body's lack of cell 

reinforcement capacity [3].  

 

                                    

 

Diabetes is one of the most common 

diseases in the world and there are many 

different mechanism and types. Compared 

to acarbose reference 1,2,3-triazole shows 

significant antidiabetic action mainly as α-

glucosidase and 11-HSD1 inhibitors When 

compared to traditional medications like 

chloroquine, triazole and its derivatives 

have good antimalarial action against 

Plasmodium falciparum. For the treatment 

of hepatitis C, a combination of interferon 

and ribavirin is now employed. Viral 

diseases although have many drugs to 

inhibit their multiplication by various 

mechanism of action but they cannot be 

killed. Free radical damage to cells is 

thought to have an important part in the 

NH

N

N

1,2,3 triazole

NH

NN

1,2,4 triazole
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ageing process and disease development. 

Our first line of defense is antioxidants. 

Antioxidants become considerably more 

effective against free radical damage [4]. 

Triazole and its derivatives are active 

against the bacteria Mycobacterium 

tuberculosis (H37Rv).  

When triazole derivatives are 

developed and tested against 

Mycobacterium tuberculosis it shows 

moderate to good activity on comparing 

with standard first-line drugs like 

rifampicin and Isoniazid. Triazole is also 

reported to have better antiprotozoal 

activity by comparing with the standards 

[5]. Triazole derivatives also possess 

Antileishmanial activity and analgesic 

activities. There are numerous 1,2,3-

triazole derivatives, for example. Triazole 

can be made by combining various 

heterocyclic ring systems, such as the 

oxadiazole ring with triazole or the thiazole 

ring system with triazole. The two isoforms 

of the cyclooxygenase enzyme, COX-1 

(constitutive form) and COX-2 (active 

form), are known to be inhibited by the 

majority of NSAIDs on the market 

(inducible form). While COX-2 selective 

NSAIDs have gastrointestinal benefits, they 

are outweighed by major cardiovascular 

side effects such as congestive heart 

failure and death. Triazole and its 

derivatives either as a sole nucleus or by 

fusion with other heterocyclic compounds 

shows good anti-inflammatory activity on 

comparison with standard NSAID's [6] . 

2.Biological activities of 1,2,3-triazole 

derivatives 

2.1. Antituberculosis 

Ch Dayakar et al  [7] synthesized 

1H-1,2,3-triazolyl isonicotinyl hydrazides. 

These synthesized compounds were then 

investigated for anti-mycobacterial activity 

and concluded that the compound 1a, 1b 

and 1c shows good antimycobacterial 

activity and these derivatives have been 

chosen for cytotoxicity. Thirumal Yempala 

et al  [8] synthesized new dibenzo [b, d] 

furan-1,2,3-triazole molecules, and are 

investigated against Mycobacterium 

tuberculosis activity against derivatives 

such as 2a,2b and 2c act as promising lead 

analogues, and it was concluded that (2c) 

was discovered to be the most effective  

antimycobacterial drug against the cell line 

(HEK_293T). Diego G. Ghiano et al [9] 

synthesized 1,2,3-triazolyl fatty acid 

derivatives which is investigated for 

antimycobacterial properties. Alkyl chain 

with different lengths and triazole were 

covered by the 1,4-disubstituted analogues. 

The triazole moiety is located on the C-2 

position with an eight or ten carbon chain 

in the most potent member of the series 3.  
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           (1a)

N CH3

N N
N

N NH

O N(1b)  (1c)  (2a) 

                 (2b)   (2c)   (3)  

  

2.2. Antidiabetic activity 

Mina Saeedia et al [10] synthesized 

new quinazolinone-1,2,3-triazole hybrids. 

Antidiabetic efficacy and in vitro alpha 

glucosidase inhibitory action of 

quinazolinone 1,2,3 -triazole were 

examined in hybrids. The most active 

compounds in this group are 4a and 4b 

were had shown the greatest efficacy in 

suppressing alpha glucosidase enzyme. 

Laxmi Deswal et al  [11]  synthesized 

Some novel benzimidazole‐tethered 1,2,3‐

triazole derivatives .These substances are 

then tested for anti-diabetic properties.. The 

most active compounds were discovered to 

be 5a, 5b and 5c.Praveenkumar E et al  [12] 

synthesized a series of novel 4-(1-aryl-1H-

1,2,3-triazol-4-yl)-1,4-dihydropyridine 

series and investigated against antidiabetic 

activity. In vitro as well as in vivo studies 

are done to test their ability to suppress 11-

HSD1 diabetic mellitus. Among these 

compounds 6a and 6b displayed potent 

inhibitory activity. Compounds 6a and 6b 

was stable and efficient against 11-

HSD1.Guangcheng Wang et al  [13] 

synthesized and tested a novel derivatives 

of triazine-triazole series for inhibitory 

activities of α-glucosidase. When compared 

to the typical medication acarbose, 

compound 7 with a phenyl ring substituted 

with 2,5-dichloro shows effective 

inhibitory activity against α-glucosidase 

and was the most active molecule.  

Gao-Jie Ye et al [14] synthesized  a number 

of new xanthone-triazole compounds were 

synthesised and tested them for anti-

diabetic activity. Glucosidase inhibition 

and glucose absorption enhancement were 

examined in HepG2 cells. Compounds 

8a,8b,8c, and 8d, among the synthesised 

compounds were active. Satya Kumar 

Avula et al  [15] synthesized 1H-1,2,3-

triazole derivatives and tested against 

antidiabetic activity by inhibiting alpha-

glucosidase enzyme and docking studies 

are also performed to find the better 

binding efficacy of the synthesized 

molecules. Among these analogues 9a, 9b 

and 9c showed better α-glucosidase 

inhibitory activity than standard acarbose. 
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(4a)       (4b)               (5a)

(5b)           (5c)  (6a)

(6b)  (7)       (8a)  

 (8b) (8c) (8d)

(9a) (9b) (9c) 

 

2.3. Anticancer activity 

Andrijana Mescic Macan et al [16] 

synthesized (1,2,3-triazolyl)-2,3-dibenzyl-

L-ascorbic acid. Antiviral activity and 

antitumor efficacy against a wide range of 

viruses and seven malignant tumor cell 

lines were examined. On breast cancer 

MCF-7 cells, Compound 8m had a 

selective and powerful antiproliferative 

action. The Para methoxy phenyl-

substituted derivative 10c demonstrated the 

most anti-cytomegalovirus (CMV) activity, 

followed by the aliphatic-substituted 

derivatives 10a and 10b. Muralidhar Allam 

et al [17] synthesized a novel 

compounds of hybrid aza heterocycles with 

pyrazolo[3,4-d] pyrimidin-4(5H)-ones 

tethered to a 1,2,3-triazole scaffold, which 

were tested for anticancer efficacy. 

Compounds 11a,11b and 11c were the 

more potent drug than the other compounds 

in binding with TGFBR2.  Compound 11b 

was discovered to be the most active.  Pinki 

Yadav et al [18] synthesized and tested 

chalcone linked 1,2,3-triazole derivatives 

for anticancer activities. It was discovered 

that the compound 12 to be the effective 

against almost all of the cell lines of cancer 

cell which were tested. In terms of activity, 

compound 12 demonstrated superior or 
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equivalent results when compared to the 

reference medicine. Zhong-Hua Li et al 

[19] synthesized a series of 

[1,2,3]triazolo[4,5-d] pyrimidine 

derivatives having a hydrazone moiety and 

screened for efficacy of the synthesized 

compounds against various cancer cells for 

anticancer activity. Compound 13 showed 

the most effective antiproliferative activity 

and strong selectivity as well between 

cancer and normal cells among these 

compounds.  

Yu Ke et al [20] synthesized and 

evaluated two new series of Jiyuan 

Oridonin A-1,2,3-triazole-azole hybrids for 

antiproliferative activities. Four cancer cell 

lines were used to investigate the anticancer 

activity of these compounds (MCF-7, 

MGC-803, Eca-109, PC-3). Compound 14 

works by inhibiting the cell cycle in the 

(G1) phase which can cause a very strong 

apoptotic cell death in (SMMC-7721). The 

most active compound, 14 was found to be 

extremely effective against human cancer 

cells. Ilaria Frasson et al [21] synthesized a 

novel [1,2,3] Triazolo[4,5-h] [1,6] 

naphthyridines and [1,3] oxazolo[5,4-h] 

naphthyridines and tested them for 

photocytotoxicity against HT-29 (colorectal 

adenocarcinoma), A375 (malignant 

melanoma) cells, and MCF7 (mammary 

gland adenocarcinoma). On the MCF7 cell 

line, molecule 15 is quite active (breast 

cancer).Babita Aneja et al [22] synthesized 

Isatin-triazole hydrazones and investigated 

for anticancer activity. They developed and 

studied Isatin-triazole hydrazones in the 

search for potent MARK4 inhibitors. In the 

sub micromolar range, the compounds 16 

demonstrated greater binding affinity and 

enzyme inhibitory ability. 

 

(10a) (10b) (10c) (11a)        

(11b)           (11c)                          (12)           
OH

N
NH

N

N N
N

NS

(13)   (14) 
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(15) (16)     

 

2.4. Anti-inflammatory activity 

Saqlain Haider et al [23] 

synthesized novel bis-heterocycles based 

on benzoxazolinone 1,2,3- triazoles, which 

were tested for anti-inflammatory, 

antinociceptive and ulcerogenic risk. When 

compared to indomethacin, compound 17 

had the most TNF-α inhibitory effect. In 

compared to the conventional medication 

celecoxib, the compound 17 showed the 

selective inhibitory effect on COX 2. The 

compound 17 was discovered to be the 

selective was also the most potent.  

(17) 

2.5. Antileishmanial activity 

Azar Tahghighi et al 

[24]synthesized N-[(1-benzyl-1H-1,2,3-

triazol-4-yl) methyl] 5-(5-nitrofuran-2-yl)-

1,3,4-thiadiazol-2-amines bearing N- [ ( 1 – 

benzyl - 1H -1, 2, 3-triazol- 4- yl) methyl] 

moiety. These compounds are being tested 

for antileishmanial activity against the 

Leishmania major form of promastigote. 

Among these compounds. 4-methylbenzyl 

was discovered to be the most effective 

chemical against promastigotes. The 4-

methylbenzyl analogue 18 was discovered 

to be the most effective against 

promastigotes. Robson Ricardo Teixeira et 

al [25] developed a variety of eugenol-

derived compounds with 1,2,3-triazolic 

components. Twenty-six eugenol 

derivatives are investigated for their 

leishmanicidal efficacy. In terms of 

antileishmanial activity, 19 outperformed 

glucantime and pentamidine among these 

substances. 

(18)  (19) 

2.6. Antimicrobial activity 

Srikanth Gatadi et al  [26] 

synthesized and investigated 1,2,3-triazole 

coupled 4(3H)-quinazolinone compounds 

against Staphylococcus aureus for  

antibacterial activity.   3-chloro phenyl, 3-

toluoyl and 3-fluoro phenyl containing 

compounds 20a 20b and 20c at N-3 

displayed significant action in multi drug-

resistant against the resistant strains of 

Vancomycin and Staphylococcus aureus. 

The compound 20a and 20d was found to 
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have selective and strong antibacterial 

action against Staphylococcus aureus. 

Yinhui Qin et al  [27] created new 15-

membered 11α-aza homo clarithromycin 

compounds with 1, 2, 3-triazole side chain. 

Antibacterial activity is being tested on 

these compounds. Compounds having no 

substituents on the phenyl group of the 1, 2, 

3-triazole have better antibacterial activity 

than those with substituents. The 

bacteriostatic properties of compounds 21a, 

21b, and 21c were excellent and were the 

most effective against resistant S. 

pneumoniae AB11 strains carrying the 

ermB and mefA genes.  

  (20a)  (20b)      (20c)  

  (20d) (21a) (21b)   

(21c) 

2.7. TRPV1 antagonists 

Jinyu Li et al [28] synthesis new 

2,3,4,9-tetrahydro-1H-pyrido-[3,4-b]-indole 

triazole moiety and screened against for 

TRPV1antagonists activity. Compound 22 

was a strong TRPV1 antagonist with good 

functional activity in vitro and Capsaicin as 

well as heat-induced pain models. The 

rTRPV1 model docking analysis revealed 

that 22 had a great binding efficacy to the 

binding site. 

(22) 

2.8. Acetylcholinesterase inhibitors 

Maryam Mohammadi-

Khanaposhtani et al [29] synthesised a new 

series of acridone compounds coupled to 1,2,3-

triazole moiety and tested them for inhibitory 

activity against butyrylcholinesterase 

(BChE) and acetylcholinesterase (AChE) . 

Compound 23 resulted in significant 

interactions, as validated by docking 

studies, 23 was the most potent 

anticholinesterase inhibitors in comparison 

to rivastigmine. Zahra Najafi et al [30] 

synthesized a new family of tacrine-1,2,3-

triazole hybrids. In this molecule, the 

activity of cholinesterase inhibitors is 
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studied. The anti-ACHE derivatives 24a 

was shown to be the most effective. The 

anti-butyrylcholinesterase activity of 

compound (24b) is the strongest. 

 (23)      (24a)   (24b) 

2.9. Analgesic activity 

Syed Shafi et al [31] synthesized 

novel bis-heterocycles based on 2-mercapto 

benzothiazole and 1,2,3-triazole were tested 

for anti-inflammatory efficacy. Among the 

compounds studied, compounds 25a and 

25b have more analgesic activity than the 

standard drug Ibuprofen, whereas 

compounds 25c and 25d have similar 

activity to the reference drug. Yasar Dürüst 

et al [32] synthesized the dihydropyrrolo 

[3,4-d] [1,2,3] triazoles and investigated for 

activity of anti-protozoal as well as 

cytotoxicity. Among these novel 

derivatives the compounds 26a, 26b and 

26c. At low mg/mL, the produced 

compounds demonstrated the maximum 

susceptibility to L. donovani. The fluoro 

derivative (26d) has minimal cytotoxic 

potential.  The compounds 30a, 30b and 

30c shows the good antiprotozoal activity.   

 (25a)         (25b)                   

(25c) 

  (25d)       (26a)    (26b) 

(26c)   (26d) 

 

2.10. Antifungal activity  

          Nguyen Dinh et al [33] synthesized 

1H-1,2,3-triazole-tethered 4H chromene D-

glucose moiety and activity of these 

derivatives were screened for antibacterial 

in vitro and MRSA against K. pneumoniae, 

B. subtills, P. aeruginosa, S, epidermidis, 

E.coli, S. aureus, S. typhimurium and 

antifungal activities against Aspergillus 

Niger. Three clinical MRSA isolates were 

resistant to the triazoles 27a,27b,27c. 

Mohammad Irfan et al [34] synthesized 
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1,2,3-triazoles derived from naturally 

bioactive scaffolds. These compounds are 

screened for anticandidal efficacy in vitro 

against three distinct Candida strains. 

Compound 28 was found to be more active 

than fluconazole among these compounds.  

                 The derivative 28 was shown to 

be the most effective inhibitor against 

Candida tropicalis, Candida albicans 

and Candida glabrata. Zhigan Jiang et al 

[35] synthesized 1,2,3-triazole-piperidine 

side chains. Cryptococcus neoformans and 

Candida albicans are tested with the 

synthesized compounds. Compounds 29a 

and 29b were reported to highly effective 

against C. albicans and Cryptococcus 

neoformans, respectively. Nina Fu et al 

[36] synthesized fatty acids containing 

1,2,3-triazole derivatives. The synthesized 

compounds are tested for antifungal 

activity against C. albicans. Among these 

(30c) performed marginally better than 

BDSF in terms of antifungal activity. The 

most effective inhibitor is 30c, which has 

the longest alkyl chain, followed by 30a 

and 30b. The inhibitory effect-

concentration trends of 30c were 

comparable to those of BDSF. 

27aR=H,27bR=2-NO2,27cR=2,4-dichloro  (28)  

(29a) (29b) (30a)            

(30b) (30c) 

2.11. Antiviral activity 

Yao-Wu He et al [37] synthesized 2 

series of rupestonic acid derivatives, (1-

substituted-1H-1,2,3-triazol-4-yl)methyl2-

((5R,8S,8aS)-3,8-dimethyl-2-oxo-

1,2,4,5,6,7,8,8a-octa hydro azulen-5-yl) 

acrylate and N-(1-substituted-1H-1,2,3-

triazol-4-yl) methyl. Antiviral activity of 

these compounds was evaluated against a 

variety of influenza A and B virus strains. 

On comparing the conventional standard 

drugs Oseltamivir and Ribavirin, For 

Influenza B virus, the compounds 31a, 31b, 

exhibited superior. Anindya Das et al [38] 

synthesized 1,2,3-triazole-containing N-

acyl zanamivir analog. These compounds 

were screened for neuraminidase inhibitors 

(H1N1) and (H3N2).  Compound 32 was 

found to be the most effective inhibitor of 

H1N1 and H3N2 among these substances. 
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The high efficacy of inhibitor 32 could be 

due to the favorable hydrophobic contacts 

seen in this area. Iwona E. Głowackaa et al 

[39] synthesized a new acyclonucleotide 

with a 1,2,3-triazole linker. These 

compounds are being examined for 

antiviral and cytostatic activity against 

human T-lymphocyte, murine leukemia and 

cervix cancer HeLa cells. The compounds 

(33a, 33b,33c and 33d) were found to be 

the most effective towards T-LGL. 

(31a)         (31b)      (32) 

 (33a) (33b)    (33c)          

(33d) 

3. CONCLUSION 

This review highlights the 

chemistry and pharmacological activity of 

triazole and their derivatives.1,2,3-triazole 

shows good activity as the anticancer 

agents, anti-oxidant, antiviral agents, 

antibacterial agents, anti-fungal, anti-

tubercular, anti-diabetic, antiviral, anti-

protozoal and anti-inflammatory activities. 

This article high lightened the research 

work reported in literature by various 

researchers. This review article presented 

the potent 1,2,3-derivatives of triazole and 

its pharmacological activity. More research 

is needed to assess the 1,2,3-triazole's 

potential for treating a variety of ailments 

that are tough to treat in the medical 

sciences. 
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