
Available online http://www.interesjournals.org/IRJBCS
Copyright ©2023 International Research Journals

New Enzyme Antagonist Azoles: Synthesis, 
Pharmacological Assessment, and Structure-Activity 

Connection
Sapna Kumari*

Department of Electron Microscopy, University of Auckland, New Zealand

*Corresponding Author's E-mail: Sapnakumari43@gmail.com
Received: 01-April-2023, Manuscript No. irjbcs-23-94209; Editor assigned: 03-April-2023, Pre-QC No. irjbcs-23-94209 
(PQ); Reviewed: 17-April-2023, QC No. irjbcs-23-94209; Revised: 20-April-2023, Manuscript No. irjbcs-23-94209 (R); 
Published: 27-April-2023, DOI: 10.14303/irjbcs.2023.27

Abstract

People all around the world are afflicted with numerous ailments. The chemical compound's cytotoxic qualities 
would affect therapeutic effectiveness in addition to reducing unneeded side effects. Certain proteins and enzymes 
that are necessary for microbial growth or survival are successfully targeted and blocked, causing the cells to suffer 
apoptosis. Moreover, essential enzyme isoforms have unique physiological roles, making inhibition of critical 
enzyme isoforms a suitable clinical strategy for disease neutralisation. Medications are created to have major 
effects on oncogenic processes such cell proliferation, invasion, and angiogenesis, such as signalling pathways. 
The current review summarises recent knowledge on the synthesis of several organic medicinal molecules that 
have the potential to block a specific enzyme. The review also discusses the relationship between the intended 
drug's molecule's structure and its inhibitory effect. The most important enzyme inhibitors are also underlined and 
structural moieties and core units that exhibit exceptional inhibitory effects are stressed.
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INTRODUCTION
Drug compounds known as enzyme inhibitors can lower 
enzymatic activity by attaching to the enzyme. For a 
pathogen to survive, an enzyme must be inhibited because 
failure to do so could weaken and ultimately eliminate 
the pathogen (Kodach LL., et al 2021). In addition, when 
metabolic enzymes are inhibited due to overexpression, 
enzyme inhibitors are also used to maintain metabolic 
equilibrium. Additionally, some drug molecules bind to 
enzymes and promote the activity of those enzymes 
(Kucerova P., et al 2016). The reversible or irreversible 
binding of a drug molecule to an enzyme, which prevents 
substrate from entering the enzyme's active site, is the basis 
for enzyme inhibition. Reversible inhibitors and enzymes 
interact primarily non-covalently, whereas covalent bonding 
is shown in irreversible inhibitor-enzyme complexes, when 
alteration of a critical amino acid occurs (Zhou Q., et al 2015). 
Remains necessary for enzymatic action are frequently 

observed. Despite the importance of enzyme inhibitors, 
this field of study in biochemistry and pharmacology has 
been actively created and synthesised over the years. High 
specificity and efficacy should be features of the ideal 
enzyme inhibitors (Rudin CM., et al 2011). Some of the 
reversible inhibitors' structures are strikingly similar to 
those of their substrate counterparts (McCarthy EF., et al 
2006). For instance, protease inhibitors and DHFR inhibitors 
replicate the substrate's structural characteristics. Creating 
enzyme inhibitors that mirror transition states and have 
higher binding interactions than designs based on substrates 
are another example of a purposeful design (Hirayama 
M., et al 2016). The reactive functional groups found in 
aldehydes, haloalkanes, alkenes, Michael acceptors, phenyl 
sulfonates, and nitrogen mustards are among those most 
frequently seen in irreversible enzyme inhibitors (Sceneay 
J., et al 2019). As a result, the researchers used the 
information above in the design and development of drug 
compounds that act as enzyme inhibitors (Davar D., et al 
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2018). The synthesis of numerous series of compounds with 
enzyme inhibitory characteristics is part of this derivative 
study (Talpaz M., et al 2013). Since there are many distinct 
chemical pharma cores that can inhibit different enzymes, 
the enzyme inhibitors are classified into numerous classes 
based on the intended structural entity. The classification 
also takes into account the kind of enzyme being blocked. 
Pharmacology, in particular, enzyme inhibition properties, is 
detailed for each kind of enzyme inhibitor. Strong enzyme 
inhibitors' relationships between structure and activity 
are also examined (Chamberlain RS., et al). To promote 
additional study and the creation of more effective enzyme 
inhibitors, the structural motifs linked to notable inhibitory 
effects have been identified and highlighted. The tyrosine 
kinases c-Met and VEGFR-2 are in charge of the signalling 
pathways in the oncogenic process, which control cell 
proliferation, invasion, and angiogenesis. As a result, the 
design strategy calls for the creation of enzyme inhibitors that 
are effective in inhibiting c-Met and VEGFR-2. As dual c-Met 
and VEGFR-2 inhibitors, dioxino quinazoline derivatives have 
been developed, taking into account the pharmacological 
significance of the cyclopropane dicarboxamide moiety of 
cabozantinib or foretinib and the dihydro One component 
from the ester group is hydrolyzed as part of the synthetic 
process. The derivatives with the electron-withdrawing atom 
fluoro at the p-position were notable inhibitors, according 
to the structure-activity relationship, which implied that the 
substituent attached to the phenyl ring of the cyclopropane 
dicarboxamide moiety has a significant impact on inhibitory 
activity. even when there are electron-withdrawing Activities 
have decreased as a result of moieties at p-position.

DISCUSSION
All four of the powerful drugs showed dual inhibitory 
action. Compound 7m with the methoxyethyl moiety at 
the quinazoline 7-oxygen atom leans towards c-Met while 
compound 7 with the quinazoline 7-oxygen atom displays 
selectivity towards VEGGR-2. Protein tyrosine phosphatases 
and protein tyrosine kinases are key families of enzymes 
that are essential for signal transduction in cellular functions 
like immune response, metabolism, growth, and gene 
transcription. In the same way, it has been shown that MTB 
secretes the other two protein kinase phosphatases infected 
human macrophages, which are mostly to blame for the 
development of mycobacterium tuberculosis. Moreover, 
these enzymes can be used as therapeutic targets for the 
creation of conceivable medication compounds. Together 
with the pyrano pyrimidine moiety's health benefits A 
structural framework is developed anticipating higher MTB 
PtpB inhibitory action and decent anti-tubercular activity 
of triazole. Adjacent amino and nitrile groups are used for 
intramolecular cyclization with acetic anhydride to generate 
pyranopyrimidines. By adding the propargyl motif of the 
propargyl bromide to the NH group of the intermediate 
through nucleophilic substitution, 13a-y is produced, 
which is then bound to D-glucose via triazole formation to 

produce lead compounds. Inflammation is mediated by pro-
inflammatory cytokines like interleukins and TNF-, which are 
produced by activated macrophages. 

CONCLUSION
The class of kinases also includes P38 MAP, one of the 
pro-inflammatory kinases whose inhibition might be a 
successful strategy for lowering inflammation and chronic 
inflammatory disorders. The production of  triazole-
based benzothiazole/benzoxazole derivatives as p38 MAB 
kinase inhibitors uses benzothiazole and benzoxazole in 
conjunction with the anti-inflammatory and p38 MAB kinase 
inhibitory properties of heteroaryl scaffolds. The creation of 
the benzothiazole/benzoxazole derivatives 23a-b, which are 
reserved for subsequent usage in Scheme 4, is necessary for 
the preparation of the final compounds. The plan begins by 
turning phenoxy acetic acid into ethyl 2-phenoxy acetate, 
which is subsequently given hydrazine treatment to produce 
semicarbazide. The response of substance  Thiourea 
derivatives 25a–g were produced using different aryl 
isothiocyanates, and cyclization of these thiourea derivatives 
produced triazole 2-thiols 26a–g. To begin with, produced 
chemical 23a-b is added to triazole 2-thiol's SH, resulting 
in derivatives of benzothiazole and benzoxazole that are 
triazole-based. The reference substance SB203580 was used 
to screen the title compounds for p38 MAB kinase inhibitory 
activity. Moreover, the protein's percent inhibition is 
carried out. The tested derivatives were found to have an 
inhibitory range and the corresponding derivatives had an 
inhibitory range for p38 MAB kinase. Among the examined 
substances, the compounds displayed notable outcomes. 
Some derivatives, especially those with higher inhibitory 
values than the reference molecule, have potentials that are 
equivalent. According to SAR research, electron-withdrawing 
groups generally greater influence on inhibitory action. The 
electronegativity and position of the electron-withdrawing 
group, once more, are what cause the strongest inhibition. 
The compounds and those that were directly connected 
to triazole and had a fluoro group at the p-position of 
the benzene ring were more inhibiting. Particularly, the 
4-fluoro group and benzothiazol combination possesses 
the ideal chemical structure for maximum inhibition. The 
group connected at the benzene position's decreased 
electronegativity resulted in attenuated inhibitory 
values, which in turn produced decreased inhibitions. 
The lowest levels of inhibitory activity have been seen in 
derivatives having electron-donating groups. The other two 
intermediate compounds 29c and 29d are also allowed to get 
ring inserted with p-aminobenzene sulfonamide producing 
compounds Human carbonic anhydrase hCA IX expression 
is induced by hypoxia in solid malignancies, such as gliomas, 
breast cancer, and colon cancer. Because hCA IX inhibition 
severely inhibits the growth of both primary tumour stages 
and metastasis, it may be a promising therapeutic target. 
trisubstituted imidazolinones were produced by combining 
the CA inhibitory activity of benzenesulfonamide derivatives 
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with the p38 MAPK inhibitory activity of imidazole. These 
derivatives are then used as building blocks for the creation 
of target molecules. To create trisubstituted imidazolinone 
scaffolds, the first two intermediate compounds, 29a and 
29b, are ring-inserted with p-amino benzene sulfonamide 
analogues. Sorafenib is used to assess the p38MAPK 
inhibitory activity of all the produced compounds. The 
majority of the derivatives have shown In order to test the 
designed molecules for AChE inhibitory activity, donepezil is 
used as a reference substance. The majority of derivatives 
have respectable inhibitory efficacy; which chemical 
Triazole chemicals are employed in the pharmaceutical 
and cosmetic industries as good tyrosinase inhibitors. 
Tyrosinase, a metalloenzyme that contains copper, is 
crucial to the biosynthetic process that results in melanin 
pigment. Melanin is a significant pigment that is thought to 
be present in many animal tissues, including the skin, hair, 
and eyes. It has been suggested that it shields human skin 
from UV rays. Nevertheless, dermatological conditions like 
melasma, chloasma, freckles, etc. are caused by increased 
melanin synthesis and hyperpigmentation. Thus, tyrosinase-
inhibiting medications could lessen the issues brought on 
by the enzyme's hyperactivity. The relationship between 
structure and activity reveals that the 4-bromobenzyl motif 
has produced the highest level of tyrosinase inhibitory 
potency. But the inhibitory effects have been lessened 
to a greater extent by the substitution of the higher 
electronegative groups at the benzyl position of compound.
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