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Cancer is one of the world's deadliest disease. Eventhough the availability of numer of 

treatments, researchers are focusing on the synthesizing of novel drugs with no 

resistance and toxicity issues. Many newly growing drugs fail to reach clinical trials due 

to poor pharmacokinetic properties. Therefore, there is an imperative requisite to expand 

novel anticancer agents with in vivo efficacy. This review gave idea about  synthesis , 

Modern strategies used for the inclusion of oxazole moiety, mechanistic targets, along 

with thorough SAR studies to give perspective into the rational design of highly 

effective oxazole-based anticancer drugs. According to the recent study by the Indian 

Council of Medical Research (ICMR), published in The Journal of the American 

Medical Association (JAMA), India is usually great attention at 1.56 million new cancer 

cases and 874,404 deaths  was found in year 2024.Cancer incidence in India varies 

significantly across different regions. The North-Eastern (NE) region has the highest 

cancer burden, particularly for cancers of the stomach, liver, gallbladder, esophagus, 

nasopharynx, cervix, lung, and breast. Lower survival rates in this region are mainly due 

to inadequate healthcare infrastructure and limited access to specialized cancer 

treatment. Regional differences in cancer incidence are largely influenced by variations 

in lifestyle, environmental factors, and socio-cultural practices. 
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INTRODUCTION 

Oxazole ring containing oxygen  and nitrogen 

atoms at1 and 3 position respectively  is 

considered as prime scaffold for the drug 

discovery. This unique structure nature of oxazole 

moiety endows its derivatives diverse weak 

interactions such as hydrogen bonds, coordination 

bonds, ion-dipole, π-π stacking, hydrophobic 
effect, van der Waals force and so on, and thus 

oxazole-based compounds display extensively 

potential applications [1]  

https://www.ijpsjournal.com/
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Oxazole -structure 

Among five-membered heterocyclic compounds 

containing two different heteroatoms, oxazole 

derivatives have gained significant attention due to 

their broad spectrum of biological activities and 

their extensive applications in medicinal chemistry 

as well as the agricultural sector.oxazole 

compounds could readily bind with a variety of 

enzymes and receptors in biological systems and 

show broad biological activities [2] like 

antibacterial, antifungal, antiviral, antitubercular, 

anticancer, anti-inflammatory and so on. Up to 

now, a large number of oxazole-based medicinal 

drugs have been extensively used in clinic,. 

Recently, numerous researchers have been 

devoting to oxazole compounds as medicinal 

agents and hopefully discover novel chemical 

scaffold compounds with broad spectrum, high 

bioactivity, low toxicity and excellent 

pharmacokinetic property [3],[4],[5]. No literature 

has systematically reported on the current situation 

in the developments of oxazole-based scaffold. In 

view of this, combining with authors' research and 

referring other work from literature, this review 

gives a comprehensive overview in current 

developments of oxazole-based derivatives 

including oxazole, isoxazole, oxadiazole, 

oxazolidone and benzoxazole compounds in the 

whole range of medicinal chemistry as 

antibacterial, antifungal, antiviral, antitubercular, 

anticancer, anti-inflammatory, antidiabetic, 

antiparasitic, anti-obesitic, anti-neuropathic, 

antioxidative properties etc[.6-10] The successful 

strategies and structure–activity relationships are 

discussed. The perspectives of the foreseeable 

future in the new trend of oxazoles in medicinal 

chemistry are also referred. Five-membered 

heteroaromatic ring oxazole and its derivatives are 

ubiquitous and privileged scaffolds in drug design 

as linkers for their rigid structure, which enable the 

substituent groups on the stretching to the 

appropriate orientation to exert biological 

activities 

Anticancer Activity 

The anticancer potential of oxazole derivatives has 

attracted considerable research interest owing to 

their broad-spectrum activity against various 

cancer cell lines through diverse mechanisms of 

action. Their structural versatility enables 

interactions with multiple biological targets, 

making oxazole an important scaffold in 

anticancer drug discovery. One of the most 

extensively studied mechanisms is the inhibition 

of tubulin polymerization, where oxazole 

derivatives bind to the colchicine-binding site of 

tubulin, disrupting microtubule assembly and 

causing cell cycle arrest at the M phase. Structure–
activity relationship (SAR) studies have 

demonstrated that substitutions at the C-2, C-4, 

and C-5 positions of the oxazole ring significantly 

influence tubulin-binding affinity and cytotoxic 

activity, with electron-withdrawing substituents 

generally enhancing anticancer potency.[14] In 

addition, numerous oxazole derivatives exert 

anticancer effects by inducing apoptosis through 

intrinsic mitochondrial pathways or extrinsic death 

receptor-mediated signaling. These compounds 

activate caspase-dependent pathways, including 

caspase-3, resulting in programmed cell death. 

Their ability to selectively trigger apoptosis in 

malignant cells while minimizing toxicity toward 

normal cells highlights their potential as promising 

candidates for the development of safer and more 

effective anticancer agents.[15] Another important 

mechanism involves kinase inhibition, particularly 
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targeting the epidermal growth factor receptor 

(EGFR). Oxazole-based EGFR inhibitors have 

shown promising therapeutic potential against 

non-small cell lung cancer and other EGFR-

dependent malignancies. In these molecules, the 

oxazole ring functions as a hydrogen bond 

acceptor, facilitating interactions with critical 

amino acid residues within the kinase active site. 

The advancement of several oxazole-derived 

kinase inhibitors into clinical development 

underscores the significance of this scaffold in 

targeted cancer therapy.[16] The  researcher 

designed and synthesized novel oxazole 

derivatives and screened them for their anticancer 

activity using both experimental  and 

computational methods. Molecular docking 

studies were performed to identify possible targets 

based on literature and the interaction of these 

molecules with anticancer targets like c-Kit 

tyrosine kinase (TRK) and Murine double minute 

2 homolog (MDM2). The compounds were tested 

using the MTT assay on a cancer cell lines, MCF-

7, to evaluate their potential effectiveness.[17] 4-

cyano-N-(4-cyano-1,3-oxazol-5-yl)-N-alkyl-1,3-

oxazole-5-sulfonylamides derivatives have been 

synthesized. The synthesized compounds were 

evaluated against the National Cancer Institute 

(NCI)-60 human tumor cell line panel. The 

compounds demonstrated the most potent 

antiproliferative activity, as indicated by total 

growth inhibition (TGI), and cytotoxic activity, as 

reflected by LC₅₀ values, particularly against 
leukemia, non-small-cell lung cancer, melanoma, 

and colon cancer cell lines.[18] A series of novel 

benzo[d]oxazole-functionalized 

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine and 

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole 

derivatives were synthesized using a conventional 

synthetic approach. The target compounds were 

obtained through the condensation of intermediate 

with bromo-substituted acetophenones and 

isothiocyanates, respectively. The structure–

activity relationship (SAR) analysis of the 

synthesized compounds was consistent with the 

molecular docking and density functional theory 

(DFT) studies. These investigations revealed that 

the enhanced anticancer activity of the 1,2,4-

triazole hybrids is primarily attributed to the 

presence of lipophilic and heterocyclic 

substituents on the benzo[d]oxazole moiety.[19] 

Other Biological Activities 

Oxazole derivatives have shown various 

applications in drug chemistry.Oxazole containing 

Scaffolds are attracted towards the synthesis due 

to their biological activities like antimicrobial, 

antifungal, anti-inflammatory, antidiabetic that 

merit attention.[20-25] 

Structure–Activity Relationship (SAR) of 

Oxazole Derivatives 

The pharmacological activity of oxazole scaffold 

is strongly influenced by the nature and position of 

substituents on the oxazole ring. In general, 

electron-withdrawing groups (e.g., –F, –Cl, –Br, –
NO₂, –CF₃) often gave anticancer, antimicrobial, 
and anti-inflammatory activities by improving 

target binding affinity. Electron-donating groups 

(e.g., –OCH₃,CH3) can also increase activity in 

some derivatives by enhancing lipophilicity and 

membrane permeability. Substitutions at the C-2, 

C-4, and C-5 positions are particularly important, 

as they significantly affect potency, selectivity, 

and pharmacokinetic properties. Furthermore, the 

incorporation of additional heterocyclic moieties 

such as  pyrazole, thiophene, triazole, 

benzimidazole, or benzoxazole often improves 

biological activity through synergistic interactions 

with target molecule. These SAR findings provide 

valuable guidance for the rational design and 

optimization of novel oxazole-based therapeutic 

agents.[26-31] 
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CONCLUSION 

Oxazole derivatives represent a versatile and 

valuable class of heterocyclic compounds with 

demonstrated therapeutic potential across multiple 

pharmacological domains. The breadth of 

biological activities exhibited by these 

compounds—including antimicrobial, anti-

inflammatory, anticancer, and antiviral effects 

reflects the fundamental importance of the oxazole 

scaffold in modern medicinal chemistry. The 

success of oxazole-containing drugs in clinical use 

validates the continued exploration of this scaffold 

for drug discovery. The structure-activity 

relationships elucidated through systematic 

research provide a foundation for the rational 

design of new oxazole derivatives with optimized 

properties. Advances in synthetic methodologies 

continue to expand the accessible chemical space, 

enabling the exploration of increasingly complex 

oxazole architectures. Furthermore, the integration 

of computational methods, including molecular 

modeling and machine learning approaches, is 

accelerating the identification of promising 

candidates and reducing the time and cost 

associated with drug discovery. Despite the 

significant progress made in oxazole research, 

several challenges remain. The optimization of 

pharmacokinetic properties, including absorption, 

distribution, metabolism, and excretion 

characteristics, continues to be important for 

clinical success. Additionally, addressing potential 

toxicity concerns and understanding mechanism-

based side effects requires careful attention 

throughout the drug development process. In 

conclusion, oxazole derivatives remain at the 

forefront of drug discovery research, with ongoing 

studies likely to yield new therapeutic agents for 

the treatment of infectious diseases, inflammatory 

conditions, cancer, and other disorders. The 

combination of fundamental chemical 

understanding, advances in synthetic 

methodology, and sophisticated drug design 

strategies positions oxazole derivatives to make 

continued substantial contributions to human 

health. 
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