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Abstract

The benzoxazole ring is one of the most prominent heterocyclic structures that can be found in a wide
variety of physiologically active composites. In the field of pharmaceutical composites, it is one of the
heterocyclic nitrogen-containing halves that is utilized frequently and serves as the principal active
rudiments. Because of the structural similarities that they share with the bases guanine and adenine,
benzoxazoles are able to interact with biomolecules that are present in biological systems. These
compounds have capabilities that include analgesic, anti-inflammatory, antihyperglycemic potentiating,
antibacterial, and central nervous system effects. Additional bioactive molecules are capable of being
produced from it. Because of structural modifications and changes in their biological profiles,
benzoxazole generations have seen a rise in their potency and biological activity. This is because they
have been modified. Taking into consideration all of these factors, we prepared this review and
discussed the biological activities of benzoxazoles as well as their production. Benzoxazole Nucleus
has been reported to be effective in a variety of natural conditioning applications, including
antidepressant, antibacterial, antifungal, anti-inflammatory, analgesic, and anticancer properties.
Keywords: Benzoxazole, anticancer, antibacterial,
pseudopteroxazole

antihyperglycemic, caboxamycin,

1. Introduction

Since benzoxazole has a wide spectrum of conditioning properties and its derivatives have
been shown to have varying natural exertions, it has attracted special attention in the field of
medicinal chemistry. Occasional natural events contain the benzoxazole ring system. As a
heterocyclic compound, benzoxazole is used in discourse as a foundational substance for the
creation of more substantial, typically bioactive substances. With nucleic bases, benzoxazole
has a similar structural makeup. The reason it allegedly interacts with biopolymers in living
systems and exhibits distinct natural exertions such as (1) Antimicrobial, (2) Anti-
inflammatory, and analgesic, is because it is an isostere of a naturally occurring cyclic
nucleotide like adenine and guanine. (3) antifungal, (4) herbicidal, (5) antiplatelets, (6)
anticonvulsants, (7) antitumor, (8) anticancer, 9) CNS arousal, 10) antihyperglycemic
potentiating exercise, and (11), melatoninergic ligands. This review highlights key synthetic
benzoxazole derivatives, their emulsion forms, and their pharmacological profiles. This
information may be useful to researchers seeking to discover novel compounds with
potential medical applications. No ménage uses exist for benzoxazole; it is mostly used for
sedation and disquisition. As a heterocyclic compound, benzoxazole is used in discourse as a
foundational substance for the creation of more substantial, typically bioactive substances.
To interact with polymers of living systems, benzoxazoles might be thought of as structural
isosteres of the naturally occurring nucleic bases, guanine, and adenine. Benzoxazole (1-
Oxa-3-aza-1H-indene) is a heterocyclic conflation with a benzene-fused oxazole ring
structure. Benzoxazole is an aromatic organic compound having a benzene fused oxazole
ring structure with a molecular formula C7H5NO, molar mass 119.12 g/mol, and an odor
similar to pyridine with IUPAC name 1-Oxa-3-aza-1H-indene, Insoluble in water and
melting point 27-30 °C.
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1.1 History

The discovery and synthesis of benzoxazole involve a
historical progression of scientific inquiry and synthetic
chemistry efforts. While the exact timeline may vary, here is
a general overview:

Discovery of Oxazole: The history of benzoxazole is
closely linked to the discovery of oxazole. Oxazole is a
five-membered heterocyclic ring containing one oxygen
and one nitrogen atom. The exploration of oxazole and
related compounds set the stage for the development of
benzoxazole.

Initial Synthesis of Benzoxazole: The synthesis of
benzoxazole likely began in the early to mid-20th
century as part of broader efforts in heterocyclic
chemistry. Researchers would have explored reactions
involving the fusion of a benzene ring with an oxazole
ring to create the benzoxazole structure.

Refinement of Synthetic Methods: Over time,
synthetic methods for benzoxazole would have been
refined and improved. Researchers likely experimented
with various reaction conditions, catalysts, and starting
materials to optimize the synthesis and increase yields.
Applications in Medicinal Chemistry: As researchers
synthesized various benzoxazole derivatives, they likely
evaluated their properties and activities. Some
derivatives may have shown promise in medicinal
chemistry, leading to further exploration of their
potential as pharmaceutical agents.

Fluorescent Properties and Analytical Chemistry:
Benzoxazole derivatives with fluorescent properties
gained attention in the field of analytical chemistry.
These compounds were utilized as fluorescent dyes for
imaging and detection purposes, expanding the scope of
benzoxazole applications.

Textile Industry and Optical Brighteners: The
application of benzoxazole derivatives as optical
brighteners in the textile industry is another significant
development. These compounds became valuable for
enhancing the brightness and whiteness of textiles,
contributing to their commercial use.
Structure-Activity Relationship (SAR) Studies: The
understanding of the structure-activity relationship of
benzoxazole derivatives in medicinal chemistry likely
evolved through systematic studies. Researchers aimed
to modify the molecular structure to optimize biological
activities and develop compounds with desired
pharmacological properties.

Continued Research and Innovations: Ongoing
research into benzoxazole and its derivatives is
characteristic of the dynamic nature of scientific
inquiry. Scientists continue exploring new synthetic
routes, investigating novel applications, and addressing
safety, environmental impact, and efficacy challenges.

1.2 Applications

Medicinal Chemistry: Benzoxazole derivatives have
been studied for their potential pharmaceutical
applications. Some compounds exhibit biological
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activities and are investigated for their use in the
development of drugs, especially in the fields of
antimicrobial and anticancer agents.

=  Fluorescent Dyes: Certain benzoxazole derivatives are
known for their fluorescent properties. They are used as
fluorescent dyes in analytical chemistry, biochemistry,
and cell biology. These compounds are valuable for
imaging and detection purposes.

= Optical Brighteners: Benzoxazole derivatives are
utilized as optical brighteners in the textile industry.
Optical brighteners are substances that enhance the
appearance of colors and whites in textiles by absorbing
ultraviolet light and re-emitting it as visible light.

1.3 Research and Development (R&D): related to
benzoxazole and its derivatives involve ongoing scientific
investigations aimed at understanding their properties,
optimizing synthesis methods, exploring new applications,
and developing innovative uses. Here are some aspects of
research and development associated with benzoxazole.

= Synthetic Methodology: Researchers continually
explore new and improved synthetic methods for
benzoxazole and its derivatives. This includes the
development of efficient and sustainable synthetic
routes, as well as the identification of novel catalysts
and reaction conditions.

= Structure-Activity Relationship (SAR) Studies: SAR
studies are crucial in medicinal chemistry. Scientists
investigate how changes in the molecular structure of
benzoxazole and its derivatives impact their biological
activities. This information is essential for designing
molecules with enhanced pharmacological properties
and reduced side effects.

= Medicinal Chemistry and Drug Development:
Benzoxazole derivatives have shown potential in
medicinal chemistry, particularly in the development of
pharmaceuticals. Researchers focus on designing
compounds with specific therapeutic targets and
conducting preclinical and clinical studies to evaluate
their efficacy, safety, and pharmacokinetics.

= Biological and Pharmacological Research: Ongoing
research explores the interactions of benzoxazole
derivatives with biological systems. This includes
studying their mechanisms of action, identifying
potential molecular targets, and assessing their impact
on cellular processes.

» Fluorescent and Imaging Applications: Benzoxazole
derivatives with fluorescent properties continue to be
investigated for applications in imaging and detection.
Research in this area aims to develop new fluorescent
probes and dyes for use in biological and analytical
imaging techniques.

= Material Science and Optical Properties:
Benzoxazole derivatives may have applications in
material science, including the development of
materials with specific optical properties. Researchers
explore their use in areas such as light-emitting devices,
sensors, and other optoelectronic applications.

=  Environmental and Safety Considerations: As part of
responsible research, scientists assess the environmental
impact and safety aspects of benzoxazole derivatives.
This includes studying their biodegradability, potential
toxicity, and any ecological implications associated
with their use.
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Industrial Applications: Beyond pharmaceutical and
chemical research, scientists explore the use of
benzoxazole  derivatives in  various industrial
applications, such as in the production of polymers,
agrochemicals, and other specialty chemicals.
Computational Studies: Computational chemistry
plays a role in benzoxazole research, with simulations
and modeling helping to predict molecular behaviors,
optimize chemical processes, and understand the
electronic structure of benzoxazole derivatives.
Collaborative and Interdisciplinary Research:
Research and development in the field of benzoxazole
often involve interdisciplinary collaboration. Chemists,
biologists, pharmacologists, and materials scientists
may work together to address complex challenges and
unlock new possibilities for the compound.

1.4 Structure-Activity Relationship (SAR)
Studies are a critical aspect of drug discovery and

development,

as well as the optimization of other

biologically active compounds 12, In the context of

benzoxazole and

its derivatives, SAR studies aim to

understand how changes in the molecular structure of these

compounds

affect their biological activities. By

systematically modifying specific regions of the molecule,

researchers can

identify key structural features that

influence the compound's efficacy, potency, selectivity, and
other pharmacological properties. Here are some key points
regarding SAR studies related to benzoxazole:

Modifications of Functional Groups: Researchers
systematically modify different functional groups
within the benzoxazole structure to evaluate their
impact on biological activity. For example,
substitutions or alterations in the benzene or oxazole
rings may be explored to understand their role in
binding affinity or enzymatic activity.

Effect on Pharmacokinetics and
Pharmacodynamics: SAR studies help researchers
optimize  pharmacokinetic ~ properties, such as
absorption, distribution, metabolism, and excretion
(ADME). Understanding how structural changes
influence these factors is crucial for developing

https://www.chemistryjournal.net

SAR studies often focus on the interaction of
benzoxazole derivatives with specific biological targets,
such as enzymes or receptors. Researchers seek to
enhance the binding affinity and selectivity of the
compounds for their intended targets.

Electronic and Steric Effects: Researchers investigate
the electronic and steric effects of different substituents
on the benzoxazole scaffold. Electron-donating or
electron-withdrawing groups, as well as bulky or small
substituents, can influence the overall molecular
interactions and properties of the compound.
Optimizing ADME Properties: SAR studies help
optimize ADME properties to ensure that the
benzoxazole derivative reaches the target site in the
body with sufficient concentration and remains there
for an appropriate duration. This involves modifying
functional groups to influence solubility, lipophilicity,
and metabolic stability.

Toxicity and Safety Assessment: SAR studies also
contribute to assessing the safety profile of benzoxazole
derivatives. Researchers aim to identify structural
elements that may contribute to toxicity, ensuring that
the final compounds are safe for therapeutic use.
Antimicrobial and Anticancer Activities: Depending
on the specific application, SAR studies in benzoxazole
derivatives may focus on enhancing antimicrobial or
anticancer activities. Understanding how structural
modifications influence the efficacy against specific
pathogens or cancer cells is crucial for drug
development.

Quantitative SAR (QSAR) Modeling: Computational
methods, such as Quantitative SAR (QSAR) modeling,
play a role in predicting the biological activities of new
benzoxazole derivatives based on their chemical
structures. QSAR models help guide the design of
compounds with desired properties.

Iterative Design and Optimization: SAR studies are
often iterative, with researchers designing new
derivatives based on insights gained from previous
experiments. This iterative process allows for the
continual improvement of compound properties.

compounds with favorable pharmacological profiles.
= Binding Affinity to Targets: In medicinal chemistry,

1.5 Natural Occurring Benzoxazole Derivatives

Table 1: Naturally occurring benzoxazole derivatives and their biological activities

S. No. Name of compounds Source Biological activities
1 Calcimycin (A23187) Streptomyces chartreuse NRRL 3882 Antimicrobial
2 Routiennocin Calcimycin analog Antimicrobial
3 Cezomycin Calcimycin analog Antimicrobial
4 UK-1 Mycelial cake of an actinomycete strain Anticancer
5 MUK-1 Methyl derivative of UK-1 Antimicrobial
6 DMUK-1 Dimethyl derivative of UK-1 Antibacterial
7 AJI9561 Streptomyces species Anticancer
8 Nataxazole Streptomyces species Anticancer
9 Caboxamycin Streptomyces species Antimicrobial, anticancer
10 llebethoxazole Pseudopterogorgia elisabethae Antitubercular
11 Nakijinol (Sesquiterpene benzoxazole) Methanol extract Dactylospongia elegans (marine sponge) Anticancer
12 Nakijinol B diacetate Acetylated derivative of Nakijinol B Anticancer
13 Secopseudopteroiﬁg:gig;]arlne diterpenoid Pseudopterogorgia elisabethae (Indian gorgonian coral) Antitubercular
14 Camptothecin Camptotheca acuminate (bark and steam) Anticancer arr:]jegie:g:]téonal Chinese
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1.7 Synthesis of Benzoxazole Nucleus
Batley 1 carried out a copper-catalyzed one-pot synthesis
of benzoxazoles using bromoanilines and acyl halides in the

presence of a base and a solvent giving intermediates which
finally gave pure benzoxazoles (21-97%) isolated yields,
exhibiting a broad range of biological activities.

\>

N] tration

N
»
0,N 0

€9

Benzoxazole may be prepared by the reaction of orthoesters
with 0-aminophenols in the presence of silica sulphuric acid

under heterogenous and solvent-free conditions.
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Benzoxazole derivatives may be synthesized from the 5-(triazole (3, 4-b) thiadiazol-3-yl) -1,3-benzoxazole

reaction of 2-aminophenol with benzoic acid and
benzaldehyde using catalytic amounts of three different
Keggin types of HPAs including Hs [PMo019V20u4], H
4[PM011VOy], and H 3s[PMo01,040] as the catalysts -5,

2. Literature Review

During recent years there have been some interesting
developments in the biological activities of benzoxazole
derivatives. These compounds have special significance in
the field of medicinal chemistry due to their remarkable
pharmacological potential.

2.1 Medicinal Importance of Benzoxazole Nucleus

2.1.1 Antibacterial activity [571

Raju et al. Bl (2015) designed 12 derivations of 2-(cyclic
amine)- 1,3- benzoxazole. Their antibacterial conditioning
was assessed by using minimal inhibitory attention (MIC) in
comparison with standard medicines amphotericin- -B and
streptomycin using a periodical dilution system and culture
medium of broth nutrients for bacterial growth. The findings
indicated that composites of 2-(morpholine-4-yl)- 1, - 3-
benzoxazole (1), 2-(1,4- diazepam-1-yl)- 1,3 benzoxazole
(2), 2-(1,3- benzoxazol2- yl) piperazine)-1-ethanol shows
good antimicrobial exertion. Increased circumstances of
these composites were substituted with N-(2- hydroxyethyl),
amine, and oxygen group at the para position of a cyclic
amine emulsion. The remaining composites show no
exertion. Janardhan et al. [®1 (2012) reported new substituted

derivations. The synthesized derivations were screened for
their antibacterial conditioning by the mug plate system
against some species of gram-negative and gram-positive
bacteria. Streptomycin was employed as a comparison
control for this study. The findings showed that emulsion 5-
(6- phenyltriazolo (3,4- b)thiadiazol-3-yl) benzoxazole (4)
parade good antibacterial exertion against gram-positive
strains of S aureus, B subtilis with zone of inhibition 21 and
16 mm and gram-negative strains of Proteus vulgaris and E
coli with 25- and 30-mm zone of inhibition.

Jayana and associates [l (2013) synthesized six derivations
of 1-(5, - 7- dichloro- 1, 3- benzoxazol-2-yl)- 1H- pyrazolo
(3,4- b) quinolone. These synthesized composites were
estimated 2 by agar well prolixity system in comparison to
Ciprofloxacin as standard medicine against different strains
of bacteria for their antibacterial. Results showed that two
composites 5,7- dichloro- 2-(1H- pyrazolo(3,4- b) quinolin-
1-yl) benzo(d) oxazole(5) and 5,7- dichloro- 2-(6-
methoxylH- pyrazolo(3,4- b) quinolin- 1- yl) benzo(d)
oxazole(6) parade good antibacterial exertion against Vibrio
cholera, S aureus, Klebsiella pneumonia, Pseudomonas
aeruginosa, Bacillus cereus, E coli, values of inhibition
zone(cm) in the range of 2.5 to 2.8 for emulsion and 2.3
t02.7 for emulsion independently. The advanced exertion of
two of these composites is due to the absence of negotiation
of the methoxy group or due to electron-donating of the
methoxy group.

N OH
o) CH

1-(1,3-benzoxazol-2-yl)ethan-1-ol

@»@

-(1,3-benzoxazol-2-yl)aniline
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2.2 5-Amino-2-
Derivatives

R Acid used as starting compound
H Benzoic acid

C3Hs p-Ethyl benzoic acid

(p-Substituted-Phenyl) Benzoxazole

Br p-Bromo benzoic acid

F p-Fluorobenzoic acid

N(CHs3)s

NO- p-Dimethylaminobenzoic acid p-Nitrobenzoic acid

o

\.,

SO

2- cyclohexyl -6-nitro-1,3-benzoxazole

2-(cyclohexylmethyl)-6-nitro-1,3-benzoxazole

(Lo~

2-cyclohexyl-1,3-benzoxazole

Laalle

2.3 Anticancer activity

Jauhari et al. [ designed 2- substituted derivations of
benzoxazole and revealed their exertion against the hela,
wider, hepg2, and MCF- 7 mortal cancer cell lines. This
study’s findings showed that composites 7 and 8 against all
four cancer lines exposed advanced antioxidant
conditioning. [* %, The anticancer exertion of benzoxazole
derivations with phthalimide core was tested on hepg2 and
MCF- 7 cell lines by Philoppes and Lamiet. With 1C50
values 0f0.011 and0.006, independently, experimenters
determined that emulsion 9 had a better anticancer
eventuality for both cancer cell lines.

Reddy et al. [*9, Created a new sequence of substituted
benzoxazoles fused with combretastatin. The in vitro
anticancer efficacity of these motes against mortal cancer
cell lines was estimated. These substances displayed G150
values between 0.1 and 34.6M. still, emulsion (E)- 4-(2-
(4,5- dimethoxybenzoxazol-2-yl)-2-(- trimethoxyphenyl)
vinyl)- 2-methoxyphenol (10) was discovered to have
advanced affinity than standard drug etoposide with Gl
range0.1 t00.13 M. Some derivations shown substantial
anticancer exertion against multitudinous cancer cells.*

2.4 Antihyperglycaemic activity

Singh et al. Generated benzoxazole analogs and investigated
their inhibitory effect against - amyloglucosidase. While
other compounds exhibited moderate potential, compounds
demonstrated the least inhibitory activity against
amyloglucosidase with 1C50 values of 22.00 1.21 and 29.03
1.11 M. Compounds also demonstrated significant 1C50
values in the range of 0.24 0.01-0.94 0.01 M. In this

investigation, acarbose was utilized as a positive control >
13]

2.5 Anticonvulsant activity
Ibrahim et al. 3. Produced pentylenetetrazol-induced

.,.57..

seizures in mice and tested the anticonvulsant effect of 5-
chloro-2- substituted sulfanylbenzoxazole. Additionally,
researchers have explored synthetic drugs'’ molecular
docking to assess their binding to the KCNQ2 receptor
affinities. This study's findings indicated that compounds
had the best anticonvulsant potential and the highest binding
affinities to the KCNQ?2 receptor.

2.6 Antimicrobial activity

1. G. Balaswamy et al. [* synthesized composites which
were screened for antimicrobial exertion by zone of
inhibition system. By the analysis of antimicrobial data set
up that, mixes 3c and 4c were set up to be more active
against Escherchia Coli (- ve) organism and 3b is more
active against Bacillus pumilis used.

Phaik-Eng Sum et al. [ synthesized a series of
benzoxazole derivations of the mannopeptimycin
glycopeptide antibiotics. Some of these derivations showed
good exertion against Gram- () bacteria when compared to
the parent emulsion mannopeptimycin-b.

Nageshwar Rao Chilumula et al. [*81. Synthesized a series of
methyl 2 -(arylideneamino) oxazol 4ylamino)
benzoxazole - 5 - carboxylate derivations (a - i) were
synthesized. emulsion VIle which bears a methoxy half at
position 4 - of phenyl ring at the 2 - position of benzoxazole
ring was the most active outgrowth against S. aureus,
Bacillus subtilis, S. typhi, Escherichia coli, Candida
albicans and A. niger. Emulsion VIlg handed advanced
energy than the other tested composites against both
antibacterial and antifungal organisms.

P. Kohli et al. 7], Synthesized Arylidenes of thiazolidines
with Mercaptobenzoxazole, videlicet ((aryl)-
hydrazinoacetyl-mercaptobenxazole);(5-arylidene)-2-aryl-4-
oxo-1,3-thiazoliden hydrazinoacetyl-mercaptobenxazole.
Srikanth et al. [ prepared benzoxazole derivations
involving- thiadiazole and- oxadiazole nexus and estimated
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them for antibacterial exertion.

Elamin | EInima et al. [*% studied the in vitro antibacterial
and antifungal exertion of six benzimidazole and
benzoxazole derivations. The two composites were of
similar exertion against S. aureus isolates, with emulsion
showing a slightly advanced exertion than emulsion.

Esin Sener et al. % synthesized 5- amino- 2- (p-
substituted- phenyl) Benzoxazole derivations. 2- substituted
benzoxazoles were prominently studied trusting that this
position is decisive for the natural exertion whereas position
5 prevailing the intensity of exertion. Benzoxazoprofen and
zoxazolamin are also the kinds of benzoxazole derivations
that are substituted at both 2 and 5 positions.

Ahmet Akin et al. Y synthesized 2, 5 - disubstituted
benzoxazoles and benzimidazoles to determine their
antimicrobial exertion and doable structure exertion
relationship. The synthesized composites were tested in
vitro against 3 gram-positive, and 3 gram-negative, bacteria
and a fungus Candida albicans were set up more active than
the others against Bacillus subtilis at MIC value of3.12 ng/
ml and the emulsion indicated significant antibacterial
exertion against the enterobacter Pseudomonas aeruginosae.
Anil Kumar et al. 22 synthesized new substance (Mg (11),
Fe (1), Co (I1), Ni (1), Zn (I1) and Cd (I1)) complexes from
2(1’/ 2’- hydroxynaphthyl) benzoxazoles and estimate them
for antimicrobial exertion.

2.7 Anti-inflammatory and Analgesics

R. Paramashivappa et al. [ Synthesized following
composites which showed anti-inflammatory exertion. C
Praveen et al. synthesized some of the derivations of
benzoxazole which showed analgesic action. Srinivas
Ampati et al. synthesized emulsion VI. A nitro group at 4-
position on the phenyl ring showed anti-inflammatory
exertion further than the standard (diclofenac sodium).
Saritha garepalli et al. 24 synthesized the benzoxazole
derivations as shown in Table 1 which showed good to
moderate exertion when compared with the 1C50 value of
Refecoxib(standard) i.e.,7.79. The composites GH1, GH2,
GH4, GH5, GH6 and GH7 retain good exertion; they have
shown moderate exertion towards COX- 2.

Hakki Erdogan et al. [?% synthesized a new series of
Mannich bases of 5- nitro-3-substituted piperazinomethyl-2-
benzoxazolinones. Among the tested derivations most
promising results were attained for the composites bearing
electron withdrawing substituents (F, CI, COCH3) in the
ortho/ para position of the phenyl nexus on the piperazine
ring at 3 positions of benzoxazolinone. The analgesic
conditioning of all composites is advanced than their
antiinflammatory conditioning.

H. Ozan Gulcan et al. %1 synthesized 4-(5- chloro-2-oxo-
3H-benzoxazol-3-yl) butanamide derivations and were
screened for their analgesic andanti-inflammatory
conditioning as well as gastric ulceration eventuality in
tested creatures. 2- Oxo- 3H- benzoxazole derivations
parade a broad range of natural parcels including analgesic
andanti-inflammatory exertion. As a result, 2- oxo- 3H-
benzoxazoles bearing Nalkyl, N- acyl, N- diaminoalkyl and
6- acyl substituents were reported to have advanced
analgesic andanti-inflammatory exertion.

P. Christina Ruby Stella et al. 21 synthesized the title
composites by treating thiocyano- aniline derivations with
o- aminophenol and carbon disulphide to get a new series of
benzoxazole derivations. Emulsion B5 proved to be the

.,.58..
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most active among the tested composites. Emulsion B5
proved to retain implicit analgesic exertion.

cl NM

CH,

5-(6-chloro-1,3-benzoxazol-3(2H)-yl)pentan-2-one

2.8 Antifungal Activity

Jun- Ichi Kuroyanagi et al. %] reported the discovery of new
antifungal agents enjoying 1,3- benzoxazole-4-carbonitrile
shell with a new mode of action inhibiting the conflation of
b -1,6-glucan, which was known to play a crucial part in
cellular growth and proliferation of Candida spp. Among
those 1,3- benzoxazole analogs, emulsion 1 showed potent
antifungal exertion against Candida spp.

Beom Joon Kim et al. ! grounded on the chemical
structure of malassezin reported benzoxazole derivations,
they designed and synthesized benzoxazole amides and
estimated their antifungal exertion against Malassezia furfur

2.9 Herbicidal activity

M.A. Youssef et al. B% synthesized twenty-three new 2-
cyanomethyl benzoxazole derivations by different styles and
effective on root and germination independently. Utmost
synthesized composites inhibited markedly shoot growth.
All synthesized composites showed natural exertion against
growth parameters of wheat, the effect that was between
activation to inhibition.

2.10 Antiplatelet activity

Sultan Baytas et al. 4 synthesized a series of (E)-3-(3-(2,3-
dihydro-3-methyl-2-o0x0-3H-  benzoxazole-6-yl)-1-phenyl-
1H- pyrazole-4-yl) acrylamides (7a - k) and estimated for
their in vitro inhibitory conditioning on COX- 1 and COX-
2 isoforms using a mortal whole blood assay as well as their
antiplatelet profile against mortal platelet aggregation using
arachidonic acid as agonists.

Michele H. Potashman et al. 2 synthesised a series of 2-
amino benzimidazoles and benzoxazoles, climaxing in the
identification of benzoxazole 22 as a potent and selective
VEGFR- 2 asset displaying a good pharmacokinetic profile.
Emulsion 22 demonstrated efficacity in both the murine
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matrigel model for vascular permeability (79 inhibition
observed at 100 mg/ kg) and the rat corneal angiogenesis
model (ED50 = 16.3 mg/ kg).

Chu- Biao Xue et al. ¥ synthesized a potent series of
benzoxazole GPIIb/ Illa inhibitors17. The high energy of
this series of composites in the inhibition of platelet
aggregation requires a benzamidine as the introductory half
and a a- carbamate or sulfonamide substituted - alanine as
the acidic half

2.11 Anticonvulsants activity

Nadeem Siddiqui et al. [ prepared a series of 5-
carbomethoxybenzoxazole derivatives (6a-t) by using
methyl-phydroxybenzoate. Compounds successfully passed
the rotorod test without any sign of neurological deficit.

2.12 Antitumor activity

Pu Xiang et al. B8 The optimized analogue showed
comparable antiproliferative activity in vitro with better
solubility

Devinder Kumar et al. 81 worked on UK-1 emulsion. UK- 1

https://www.chemistryjournal.net

report the exertion of UK- 1 against a wide range of mortal
cancer cell lines. Seiichi Sato et al. Report turmoil,
insulation, structure explication, and cytotoxic exertion of
AJI9561.

MireyalL. McKee et al 7l Reported on UK- 1 analog.
Studies of UK- 1 and its analogs may offer important
perceptivity, handed by nature, into how essence ion
complexation can be exercised in the design of picky
cytotoxins.

2.13 CNS Acitvity

Young Shin Chun et al. B8 synthesized Functionalized
benzoxazole derivations grounded on the structural features
of PIB and FDDNP, which show excellent list affections to
added up AP42 fibrils. Among them, two benzoxazoles
having malononitrile and ester halves at C- 6 displayed
superior list affections (Ki = 0.47 and0.61 nM,
independently) to PIB (Ki = 0.77 nM). They were set up to
be salutary in Alzheimer’s complaint

Sarangapani and Reddy [ synthesized isatin N-(2- alkyl-
benzoxazole-5-carbonyl) hydrazones and screened them for

has been reported to retain anticancer exertion but no analgesic, antidepressent23 and H1- antihistaminic
exertion against bacteria, incentive, or fungi. Then they conditioning.
S © 1
R
: 1w ¢
R NH NH
@]
CH,
0 ya
y/ N
N \CH3
1
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2.14 Antihyperglycemic Potentiating Activity

Raok Jeon et al. [0 synthesized Benzoxazole Containing
Thiazolidinedione derivations.5-(4-(2-(Benzoxazol-2-yl-
alkylamino) ethoxy) benzyl) thiazolidine- 2, 4- diones have
been prepared by Mitsunobu response of
benzoxazolylalkylaminoethanol and
hydroxybenzylthiazolidinedione.  Numerous  of  the
(((heterocycloamino) alkoxy) benzyl)- 2, 4-
thiazolidinediones represented have been formerly reported
as potent antihyperglycemic agents. Of these composites,
benzoxazole derivations similar as BRL 48482 have been
reported to have potent agonism to PPAR- y like the well-
known antihyperglycemic agent, rosiglitazone.

O
O A
A\ o NH
N NH

2.15 Melatoninergic Ligands
Sun LQ et al. ™. A new series of benzoxazole derivations

.,.59..

was synthesized and estimated as melatoninergic ligands.
The list affinity of these composites for mortal MT (1) and
MT (2) receptors was determined using 2-((125) I)-
iodomelatonin as the radioligand. This work also established
the benzoxazole nexus as a melatoninergic pharmacophore.

2.16 Antitubercular Acitvity

Klimesova V et al. *2 synthesized a set of 2- benzylsulfanyl
derivations of benzoxazole and estimated for their in vitro
antimycobacterial ~ exertion  against  Mycobacterium
tuberculosis, nontuberculous mycobacteria and multidrug-
resistantM. tuberculosis. Dinitrobenzylsulfanyl outgrowth of
benzoxazole represents the promising small- patch synthetic
antimycobacterials.

Jarmila Vinsova et al. [’ synthesized A series of lipophilic
2- substituted 5, 7- di- tertbutylbenzoxazoles by the
response of 3, 5- di- tert butyl- 1, 2- benzoquinone with
amino acids and dipeptides bearing N-terminal glycine.
Dipeptides having other N-terminal amino acids suffer
oxidative deamination. 5, 7- Di- tert- butylbenzoxazoles
have shown exertion against Mycobacterium tuberculosis
and some nontuberculous strains where isoniazid has been
inactive
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Table 1: (Pharmacological Action of Some benzoxazole derivatives)

No |Benzoxazole alkaloid Structure Origin Biological activity

o)

H .

1 | Nocarbenzoxazole G HO / 0 Fungal Anticancer

N

H3C_O

HO O
2 Caboxamycin Fungal| Anticancer, antibacterial
3 Calcimycin Fungal| Antibacterial, antifungal
4 Cezomycin Fungal Antibacterial
5 | Pseudopteroxazole Marine Antitubercular
6 Nakijinol B Marine Anticancer
HO OH
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Table 2: (Pharmacological Action of Some benzoxazole derivatives)

Name of drug Structure Biological activity
O
1. Chlorzoxazone >:O Muscle relaxant
Cl NH
9 Cl
Transthyretin stabilizer for
2. Tafamidis HO transthyretin amyloid
cardiomyopathy
3. Flunoxaprofen Anti-inflammatory
4. Benoxaprofen Anti-inflammatory
Antifungal, antibacterial, pro-
5. Calcimycin inflammatory and pro-allergic
activities
6. Boxazomycin B Antibacterial
3. Conclusion steps involved and possibly opening up new avenues of

For the purpose of synthesizing benzoxazole derivatives,
researchers are investigating ecologically friendly methods,
with a particular emphasis on the use of sustainable
solvents, the reduction of waste, and the utilization of
energy-efficient procedures. Improvements in the creation
of catalysts are absolutely necessary in order to improve
synthetic pathways, as well as to enhance efficiency and
selectivity44-45. The development of novel reaction
conditions is absolutely necessary in order to make the
synthesis more diverse and effective. Methods from the field
of flow chemistry are currently being investigated in order
to provide improved control over reaction parameters and
scalability. Synthesis that is helped by microwaves and
ultrasound can speed up chemical processes, which can lead
to shorter reaction times and higher yields. Both sequential
and multicomponent reactions have the potential to simplify
the synthesis process by cutting down on the number of

investigation. Automated synthesis is becoming increasingly
popular in the field of chemical research because it enables
high-throughput screening of reaction conditions and helps
researchers quickly investigate a variety of paths. In
addition to the benefits that solid-phase synthesis provides
in terms of purification and parallel synthesis, researchers
may be looking into different methodological approaches
for benzoxazole derivatives. Scale-up factors are also being
taken into account, and there are challenges associated with
the repeatability, cost-effectiveness, and practicality of
applying novel synthetic methods on an industrial scale.
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