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ABSTRACT:

Biological enzymes and proteins may be readily
bound by non-covalent interactions to triazole
compounds, which contain three nitrogens in their
five-member heterocyclic azole rings, and these
compounds can carry out a broad variety of
biological tasks. Some impressive outcomes have
been reached using triazole-based derivatives as
medicinal treatments due to the extensive research
that has been conducted. There have been several
clinical studies with a wide variety of triazole
compounds, revealing both their high development
value and their broad therapeutic potential. As well
as antibacterial and antiviral characteristics,
antifungal and anticancer effects were discovered
in triazole compounds. Additionally, antibacterial,
antitubercular, antiviral, anti-inflammation,
anticonvulsive, antihelmintic, antidiabetic, anti-
obesity, anti-histaminic, and antihypertensive
characteristics were examined. There are also
predictions for the near future of triazole-based
chemical medicinal medicine research and
development. This review is aimed at generating
new ideas for the creation of the more active and
dangerous triazole pharmaceutical drugs.
Keywords: Antifungal, anticancer, antibacterial,
antitubercular, antiviral,

l. INTRODUCTION

As a result of the potential medical,
agricultural,  synthetic, artificial  acceptor,
supramolecular ligand, and biomimetic catalyst
applications of triazole heterocyclic [1-2], this has
been a popular area of research [1-2]. The triazole
ring is an important five-membered heterocyclic
with three atoms, aromaticity, and a large number
of electrons. Many enzymes and receptors in living
organisms interact with triazole derivatives through
covalent bonds and hydrogen bonds, for example,
because of their unique structure. [3-5], and hence
demonstrate a wide range of biological activities
[5-6]. Despite this, the triazole ring's particular
characteristics make it an ideal candidate for the
formation of supramolecular aggregates [6,7],
which in turn may lead to the production of
supramolecular medicines [8-11]. It is also possible

to employ the triazole ring to create novel
bifunctional medicinal compounds by linking
together diverse pharmacophore fragments, making
it an interesting linker for the creation of numerous
bioactive and functional molecules. Imidazole,
oxazole, pyrazole, thiazole, and amide moiety are
all essential isosteres of the triazole ring for
developing novel therapeutic compounds. Triazole-
based compounds, one of the most active fields in
drug research and development, have been widely
synthesized and explored for their biological
activity. Since its discovery, triazole compounds
have been widely used in clinical practise as an
antifungal drug of choice for a wide variety of
fungus-infected patients.  Clinical trials and
therapeutic candidates for a broad variety of
disorders have been made possible by novel
triazole compounds with significant action, low
toxicity, and minimal unwanted effects. This is due
to their ability to be administered in a wide range
of ways and their ability to be targeted to specific
cells. All of this demonstrated the enormous
therapeutic potential of triazole-based drugs. A
thorough analysis of the research and development
of triazole compounds as medicines during the last
five years was conducted in light of this. The
following aspects were examined: First, antifungal,
then anti-cancer, then anti-bacterial, then anti-viral,
then anti-inflammatory and analgesic, then anti-
inflammatory and analgesic, then anticonvulsant,
then antiparasitic, then antidiabetic, then anti-
obesity, and so on. There were also a few remarks
on the connections between structure and activity.

1.  THE ANTIFUNGAL PROPERTIES
OF TRIAZOLE COMPOUNDS
Toxicologically, triazole chemicals are

among the safest and most effective antifungal

drugs available. One of the most diverse classes of
chemicals is triazole. Management of fungal
infections has greatly benefited by the widespread
clinical use of a large variety of triazole antifungal
medications., and their associated research is now
the most active field in the creation of antifungal
treatments.  Antifungal resistance, particularly
multidrug-resistant fungi, is on the rise, and new,
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more effective, less toxic, and safer antifungal structural triazoles with distinctive skeletons are
medicines are urgently needed. New triazole developed, triazole-based supramolecular
antifungal medication research has been separated medicines are developed.. etc. New lead
into the following 2 ways in the last few years: compounds and a new approach to produce novel
(1). Altering the structure of azole antifungal antifungal drugs are the goals of this donation,
medicines for therapeutic use Toorder to raise their which aims to alleviate an expanding issue of drug-
biological activity and widen their active range, resistant infections.

this technique is to improve their physicochemical

properties and binding affinity. With this approach, 2.1. Pharmacological Modification of Azole
we want to preserve the benefits of current azole Antifungal Drugs in Clinical Practice

antifungal medicines while also addressing some of Two primary classes of antifungal azoles can be
their drawbacks. (2). New triazole antifungal drugs identified, the imidazoles [14-17], which include
may be used in the fight against fungi. EXisting miconazole (1) and ketoconazole (2) as exemplary
triazole compounds might have a novel mode of examples, and the triazoles [4,5,18,19], which
action [12,13]. Using this technique, triazole rings includefluconazole.

are combined with various pharmacophores, novel
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(3), In the near future, itraconazole (5a) Fluconazole, a  WHO-recommended
and Posaconazole (5b) will be available. For the antifungal, is the medicine of choice for treating
treatment of a broad range of fungal diseases, infections and diseases responsible for The
triazole compounds with a lower toxicity than infection of Albicans and Cryptococcus
imidazole’s are commonly employed in the clinic. neoformans. Infectious candida infections of
Death rates from fungal infections are still too high, various sorts may be treated well with this
despite the fact that flaws in present therapeutic medicine because of its potency, great safety
antifungal medicines, such as their restricted profile, and favorable pharmacokinetic features.
antifungal range, high toxicity and side effects, and Contrarily, the use of fluconazole has led to
single dose form, have been steadily revealed. increased numbers of bacteria that are resistant to
Consequently, novel antifungal medicines are the drug. Albicans. The limited water solubility of
being sought after. The structural alteration of fluconazole means it is not effective against
clinical azole antifungal medications, notably the invasive fungus, as defined by the term "gloss"[20].
further development of clinically prevalent In  toorderorder to improve fluconazole's
fluconazole, is one of the most successful ways for antimicrobial range and therapeutic index, several
their treatment. researchers have been working to further modify its
structural makeup. A number of fluconazole
2.1.1. A Fluconazole Structural Modification analogues, such as ravuconazole, albaconazole, and
Method isavuconazole, have been investigated as antifungal
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medication candidates. Fluconazole research has
recently focused on three primary aspects: It is
hoped that the advancement of fluconazole
prodrugs will increase the drug's bioavailability and
therapeutic effect. Fluconazole's side chain is also
anticipated to be crosslinked, which might lead to
novel fluconazole derivatives with enhanced
binding to the active center of the fungus's
lanosterol 14-demethylase enzyme..
2.1.1.1. Fluconazole Prodrugs Research
Fluconazole's prodrug research has been a
hot issue in recent years, and it may be broken
down into two categories:
(@). In fluconazole, the esterification of the tertiary
hydroxyl group gives its ester type prodrugs.
Chemical stability, action  time, drug
intermiscibility, absorption strength,
bioavailability, toxicity reduction, and security are

r~

6a,R'=H
0
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all goals of this sort of study. When compared to
fluconazole, an ester prodrug released in 2003 for
the treatment of C. albicans and Cryptococcus,
fluconazole (6a) exhibits a broader antifungal range
and is equally effective in preclinical models of
fungal illness [23]. Fluconazole's commercial
success has sparked a flurry of activity in the field
of fluconazole prodrugs, including phosphate and
carboxylic ester derivatives. While the aryl and
glycosyl phosphate ester derivatives of fluconazole
were more active, the alkyl derivatives 6b-f
performed better than the others [24], the aryl and
glycosyl compounds did not. There were no
significant differences in efficacies between
compounds 6b and 6c when tested against the
strain of As per gillusnigerATCC 16404; the MIC
values of these two compounds were much lower
than those of fluconazole. (MIC

0 _
7a. R = CH(BrjCH,)sCH;

N

greater than or equal to 580 ng/mL). Against C.
Albicans ATCC 14053 in SDBmedium, the
carboxylic acid ester compounds demonstrated
strong antifungal effectiveness, as well. More than
40 times more potent than fluconazole, ester
compound 7a had a MIC of 111 g/mL. While
fluconazole had lower lipophilicity and dermal
permeability, all of these compounds had improved
lipophilicity and dermal permeability.
Alternatealternate therapy for fungal treatment
might be photodynamic inactivation (PDI), which
generates a cytotoxic impact on cells via the use of
light. However, in the presence of light, the
antifungal  effects of the  porphyrin-derived
fluconazole 8via an ester link connection became
poor [25].

(b). Fluconazole quaternization of the triazole ring
More strong and widespread antifungal activity
was shown when the triazolyl ring was transformed
into thiazolium [26,27]. Higher water solubility and
permeability with the electropositive
triazole moiety ~ imimprovetheir  antibacterial
efficacy[28]. Quaternization products derived from

two fluconazole rings by different halides showed
strong and broad-spectrum antibacterial activity,
with low MIC values ranging from 0.5 to 64 g/mL
against C. Albicans and Aspergillus fumigates,
respectively, in vitro. Naphthalimino, Octyl, and
Dichlorobenzyl fluconazole's demonstrated
equivalent or superior efficacy against C.
Albicans and A.fumigatus compared to fluconazole
[29]. [20, 21] In the creation of prodrugs, natural
glucose with numerous hydroxyl groups and strong
water solubility is often employed [30]. To make
water-soluble fluconazole with high biological
activity, this natural chemical might be
incorporated into fluconazole through an alkyl
spacer. Glycose-derived fluconazole 9d showed
superior antifungal activity and water solubility as
compared to fluconazole. This, of course, is in
favor of a more flexible administration model.
glucose is also easy to create hydrogen bonds with
enzymes and receptors because of the presence of
multi hydroxyl multihydroxyl groups.
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