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Abstract 
Triazole, which contains three nitrogen 
atoms and two carbon atoms, is divided into 
two isomers 1,2,3-triazole and 1,2,4-triazole. 
In the five-membered aromatic azole series, 
triazole compounds containing two carbon 
and three nitrogen atoms are easily able to 
bind with a variety of enzymes and receptors 
in biological systems and thus show versatile 
biological activities. 
1,2,4-Triazoles are widely used in the 
pharmaceutical and medicinal chemistry 
field due to their unique biological activities. 
They play a significant role in the synthesis 
of various heterocyclic compounds. This 
review aims to provide a comprehensive 
overview of the literature on the various 
forms of triazoles and their synthetic 
processes. 
Keywords: 1,2,4-Traizole,antibacterial, anti-
tubercular, anti-inflammatory. 
 
 

Introduction: 
Azoles are normally used in medicinal 
chemistry and are included in the class of 
antimicrobials due to their health importance 
and good therapeutic index. Humankind has 
been affected by death-causing infectious 
diseases caused by a wide range of Gram-
positive and Gram-negative bacteria, which 
have now proven to be multidrug-resistant. 
Therefore, there is aneed to develop new classes 
of antibacterial agents to fight multidrug-
resistant pathogens. 
The chemistry of 1,2,4-triazoles and their 
associated heterocyclic derivatives has attracted 
significant attention due to their synthetic and 
effective biological importance. The 1,2,4-
triazole moieties have been incorporated into a 
wide variety of therapeutically interesting drug 
candidates, including antifungal, antibacterial, 
analgesic and anti-inflammatory, antineoplastic, 
antiviral, sedative, anxiolytic, anti-convulsant, 
antimigraine, antihistaminics, CNS stimulants 
and other activities are included. .[1-14] 

 
 
 
 
Fig.01: Biological activities of Triazole scaffold 
Some new drugs containing a triazole nucleus 
are Fluconazole, Itraconazole, Terconazole, 
Posaconazole, Voriconazole (antifungal 
agents),Ribavirin (antiviral agent), non-

nucleoside reverse transcriptase inhibitors, 
Anastrozole, Letrozole, Virazole 
(antineoplastics, nonsteroidal competitive 
aromatase inhibitors), Alprazolam, Triazolam, 
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Estazolam (anxiolytic, hypnotic, sedative, 
tranquilizer), Rizatriptan (antimigrane agent), 
Trazodone (antidepressant, anxiolytic), 

Nefazodone (antidepressant, 5-HT 2A-
antagonist), Trapidil (hypotensive). 
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Fig 03:Drugs containing 1,2,4--triazole  

 
Again several1,2,4-triazole derivatives are 
reported as insecticides [15], antiasthmatics 
[16], anticonvulsants[17], antidepressants [18], 
anti-inflammatory [19], insecticidal [20], and 
plant growth regulators [21]. In addition to 
these compounds having triazole moieties, such 
as vorozole, letrozole, and anastrozole are found 
to be very effective aromatase inhibitors, which 
can prevent breast cancer [22-24]. 1,2,4-triazole 
moiety is reported to interact strongly with 
heme iron, and aromatic substituents on the 
triazole are very effective in interacting with the 
active site of aromatase [25, 26]. 
Synthesis of 1,2,4-triazoles 
.1,2,4-Triazole is an important heterocyclic 
compound broadly present in molecular 
structures with sequences of bioactivity, 
including anticancer, antibacterial, anti-HIV, 
etc. The main synthesis methods include 
amidines, imidates, amidrazones, aryl 
diazonium, and hydrazones as raw materials to 
provide nitrogen atoms to prepare 1,2,4-triazole 
derivatives. 
Amidines as a nitrogen source 
Amidines were widely used as organic catalysts 
and ligands for nitrogen–carbon bond formation 
due to the reactivity of nucleophilic nitrogen 

atoms. In 2011, a general method for the 
production of 1,3,5-trisubstituted-1,2,4-triazole 
with excellent yield (up to 90%) was developed 
via a one-pot, two-step process [ 27].This 
sequence began with the in-situ formation of 
amide from carboxylic acid and amidine. The 
aniline further reacted with monosubstituted 
hydrazine and cyclized to trisubstituted triazole. 
This method had the advantages of high 
regioselectivity and good tolerance of 
functional groups (Scheme 13a). 
In 2015, Huang described an efficient CuCl2-
promoted synthesis of 2,4,6-trisubstituted and 
1,3-disubstitued-1,2,4-triazoles [28]. Triazole 
was prepared with a high yield (85%) [28] using 
K3PO4 as alkali, O2 as oxidant, amide as raw 
material, and DMF in the presence of CuCl2 
and DMF.Nitrogen atoms and methyl groups 
from DMF were incorporated into the triazole. 
For amides substituted by various functional 
aromatic moieties (fluorine, bromine, methyl, 
ethoxy, and trifluoromethyl), the reaction 
sequence appears to be highly effective 
(Scheme 13b). 
In 2019, Xia developed a facile copper-
catalyzed one-pot method to synthesize 3,5-di 
substituted 1,2,4-triazole from amide and nitrile 
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by cascade addition oxidation cyclization [29]. 
In this reaction, O2 was used as the oxidant, and 
functionalization was catalyzed by the complex 
of McM-41 and cuprous bromide [phen-McM-

41-CuBr] with a high yield (91%)[28 ]. The 
route was used to prepare a variety of 1,2,4-
triazole derivatives (Scheme 01C). 
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Imidates as nitrogen source 
Imidates are good precursors of triazoles, which 
have been extensively usedin this field. In 2016, 
Guirado gave a simplifiedmethod for the 
preparation of 3-aryl-1,2,4-triazole 
chloroformamide, which was obtained by the 
reaction of benzamide with chloral hydrate in 
high yield [30]. When imidates reacted with the 
mixture of phosphorus 
pentachloride/phosphorus oxychloride, 
maximum quantitatively converted to bis(1-
tetrachloroethyl) benzimine chloride, which was 
then handled with hydrazine hydrate to prepare 
3-aryl-1,2,4-triazoles with of yield (86%) [28]. 
The method had the advantages ofgood 
versatility, high yield, easy access to starting 
materials, and mild and simple experimental 
steps. (Scheme 02A). 
In 2014, Mangarao et al. prepared a series of 
3,4,5-trisubstitued-1,2,4-triazoles from 2,2,2-
trichloroethyl imidate, using polyethylene 
glycol (PEG) as the solvent and p-

toluenesulfonic acid as the solvent. Acid 
(PTSA) was used. catalysis during mild 
conditions (Manga Rao et al., 2014).In 
conclusion, it was a convenient, effective, and 
environment-friendly simple method for the 
synthesis of 1,2,4-triazole from 2,2,2-
trichloroethyl imidate in PEG and the 
corresponding 1,2-triazole by employing PTSA 
as a catalyst have been taken. 4-triazoles under 
mild conditions with excellent yield (92%) [31] 
(Scheme 02b). 
In 2018, Azzouni et al. The focus was on the 
production of vinylimidates as precursors for 
the synthesis of functionalized 1,2,4-triazoles. 
[32]. The method allowed to establish a large 
number of substitutions at the (N1, C3, and C5) 
positions of 1,2,4-triazole with good yield 
(98%) [32]. The experiment showed that the 
formation of 5-vinyl-1,2,4-triazoles can 
selectively inhibit potential five-membered and 
seven-membered byproducts through theoretical 
calculations and NMR (Scheme 02C). 
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Hydrazones as nitrogen source 
Hydrazones were popular precursors to nitrogen 
heterocycles in most methods of producing 
fused 1,2,4-triazoles. In 2019, Guru et al. A 
metal-free catalytic method for dehydrogenation 
cyclization based on B(C6F5)3 (Guru et al., 
2019) is described. B(C6F5)3 followed 
modification, intramolecular cyclization, and 
dehydrogenation steps in the appropriate order 
to prepare 3,4,5-T-substituted-1,2,4-triazole 
with 85% yield, with the hydrazine portion 
being nucleophilic. Activated the attack. 
[33].This reaction pathway was characterized 
by green economy, no oxidants, mild 

conditions, and selectivity, which provided a 
potential platform for catalytic chemical 
conversion without the use of transition metals 
(Scheme 03a). (Scheme 03B) A predicted 
mechanism was described in [34]. 
Because of the suggested mechanism of the 
reduced dehydrogenative cyclization of 
B(C6F5)3-catalyzed receptors of N-tosyl-
hydrazone with aniline, investigators set out to 
research sophisticated reaction mechanisms and 
gain a deeper understanding of the driving 
forces for the production of DFT calculations 
were done for. of the 1,2,4-triazoles. 
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Pharmacological Activities 
1-substituted-1, 2, 4-triazole 
Cristali et al [35] reported the synthesis of a 
series of erythro-1-(2-hydroxy-3-nonyl)azole 
derivatives (1), which were evaluated for 
adenosine deaminase (ADA) inhibitory activity, 
to Simplification can be introduced. ADA 

inhibitors. Compound (1) was the most potent 
ADA inhibitor in the series with Ki=0.3μM 
Pouts et al [36] prepared a series of 4-acyl/aryl-
substituted-1-[benzofuran-2-yl-phenylmethyl]-
1triazoles(2) and their activity against 
CYP26A1 (IC504.5 and 7 μM), respectively. 
Inhibitory activity was evaluated. Using MCF-7 
cell-based assay

. 
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3-Substituted-1, 2, 4-Triazole 
Ladduwahetti et al [37] reported the preparation 
of a series of N-heteroaryl piperidine ether-
based human NK1 antagonists. Two compounds 
(3-[{(2S,3S)-3-(((3,5-
bis(trifluoromethyl)phenyl)methyl)oxy)-2-

phenylpiperidino}methyl]-1,2,4-triazole (4) In 
particular, are orally bioavailable and have 
demonstrated significant improvements in 
potency both in vitro and in vivo compared to 
lead carboxyamidomethyl)-piperidine ether (3). 
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4-Substituted-1, 2, 4-Triazole 
A series of 1- and 4- substituted 1,2,4-triazoles 
have been studied by Ainsworth et al [38] for 
convulsant and anticonvulsant activity by both 
the maximal electroshock seizure and 
subcutaneous pentylinetetrazole seizure tests in 
ratsof the p-substituted phenyl compounds (05a-
d), 1-pichlorophenyl-1,2,4-triazole is the most 

active against electroshock seizures, but so 
ispentylenetetrazole against o-tolyl (06a) and o-
chlorophenyl (06b). There is weak activity. 
anticonvulsant and o-Methoxyphenyl (06C) was 
an anticonvulsant even at high dose levels. The 
triazole analog (07) is the most potent and 
selective, orally bioavailable.[39-42] 
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CONCLUSION 
Triazoles have expressed biological and 
medicinal importance, and hold a unique place 
in organic chemistry and our lives. With a vast 
literature continuously accumulating over the 
years, the chemistry of triazoles remains a 
promising field in the coming years. The 
multifunctional synthetic applicability and 

biological activity of these heterocycles will 
facilitate medicinal chemists to plan, design, 
and implement new approaches for novel drug 
discovery. 
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