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ABSTRACT 

Benzopyrone compounds have garnered significant attention in medicinal chemistry due to 

their versatile pharmacological properties and potential applications in the treatment of 

various diseases. This abstract provides an overview of recent advancements in the design 

and synthesis of benzopyrone compounds for medicinal purposes. Benzopyrones, also known 

as chromones, are a class of organic molecules characterized by a chromone ring structure. 

These compounds exhibit a wide range of biological activities, making them promising 

candidates for drug development. The design and synthesis of benzopyrone derivatives have 

aimed to optimize their pharmacological profiles and enhance their efficacy against specific 

targets. This review discusses the rational design strategies employed to create novel 

benzopyrone derivatives with enhanced medicinal potential. Various synthetic routes, 

including chemical modifications, scaffold diversification, and structure-activity relationship 

studies, have been explored to fine-tune the physicochemical properties and biological 

activities of benzopyrone compounds. 
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INTRODUCTION 

In the ever-evolving landscape of 

medicinal chemistry, the relentless pursuit 

of novel compounds with therapeutic 

potential remains at the forefront of 

scientific endeavors. The synthesis and 

design of new chemical entities have, over 

the years, ushered in groundbreaking 

discoveries and transformative 

advancements in the field of medicine. 

Among the myriad classes of organic 

compounds, benzopyrone compounds have 

emerged as a captivating subject of study, 

offering a wealth of possibilities for 

medicinal applications. This introductory 

section embarks on a comprehensive 

exploration of the multifaceted world of 

benzopyrone compounds, elucidating their 

intricate structural features, their diverse 

and expansive medicinal potential, and the 

underlying principles guiding their rational 

design and synthesis. By delving into these 

critical aspects, we aim to illuminate the 

profound impact and immense promise 

that benzopyrone compounds hold in the 

realm of contemporary medicinal 

chemistry. 

Benzopyrone compounds, also known as 

chromones, constitute a fascinating class 

of organic molecules renowned for their 

distinctive structural attributes. At their 

core lies a tricyclic framework, resulting 

from the fusion of a benzene ring with a 

pyrone ring structure. This fusion gives 

rise to a plethora of unique properties, 

rendering benzopyrones highly attractive 

candidates for medicinal applications. The 

aromaticity of the benzene ring, combined 

with the planarity of the entire structure, 

imparts an inherent stability and reactivity 
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that form the basis for their medicinal 

utility. 

The medicinal potential of benzopyrone 

compounds is a subject of extensive 

research and exploration. These 

compounds have exhibited a remarkable 

range of pharmacological activities, 

making them versatile tools in the quest 

for therapeutic solutions. Key among their 

attributes is their anti-inflammatory 

activity, attributed to their ability to 

scavenge free radicals and inhibit pro-

inflammatory enzymes, such as 

cyclooxygenase and lipoxygenase. 

Compounds derived from benzopyrones, 

such as coumarins and flavonoids, have 

demonstrated significant anti-

inflammatory effects and have been 

investigated for the treatment of various 

inflammatory conditions. 

Additionally, benzopyrone compounds are 

renowned for their potent antioxidant 

properties, largely owing to the presence 

of multiple phenolic hydroxyl groups. 

These compounds can effectively 

neutralize reactive oxygen species (ROS), 

mitigating oxidative stress, which is 

implicated in numerous chronic diseases, 

including cancer and neurodegenerative 

disorders. Benzopyrone derivatives have 

shown substantial promise as potential 

antioxidants, thus contributing to the 

development of antioxidant-based 

therapies. 

The anticancer potential of select 

benzopyrone derivatives has been a subject 

of intense investigation. These compounds 

have exhibited anti-proliferative effects, 

the induction of apoptosis, and interference 

with angiogenesis, all of which are pivotal 

in the fight against cancer. Compounds 

such as flavonoids have emerged as 

compelling candidates in preclinical 

studies, offering new avenues for cancer 

prevention and treatment. 

Furthermore, benzopyrone compounds 

have not escaped the scrutiny of 

antimicrobial research. Several derivatives 

have demonstrated antibacterial, 

antifungal, and antiviral activities, making 

them valuable in the battle against 

infectious diseases. Their ability to 

interfere with microbial cell membranes, 

enzymes, or nucleic acids positions them 

as potential sources for the development of 

antimicrobial agents. 

Understanding the structure-activity 

relationship (SAR) of benzopyrone 

compounds is a cornerstone of rational 

design. By systematically modifying 

different regions of the molecule, 

researchers can discern which structural 

features are pivotal for specific biological 

activities. This insight serves as a guiding 

principle for the development of new 

compounds with enhanced potency and 

selectivity. 

BENZOPYRONE COMPOUNDS: 

STRUCTURAL FEATURES 

Benzopyrone compounds, also known as 

chromones, constitute a fascinating class 

of organic molecules with a distinctive and 

intriguing structural framework. This 

section delves deep into the structural 

features of benzopyrone compounds, 

dissecting the elements that make them 

unique and versatile for medicinal 

applications. 

At the heart of benzopyrone compounds 

lies a tricyclic arrangement, characterized 

by the fusion of a benzene ring with a 

pyrone ring structure. This fusion results in 

a complex, yet highly organized, 

molecular architecture that imparts a range 

of fascinating properties. 
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The fundamental structure of benzopyrone 

compounds consists of three 

interconnected rings: a benzene ring 

(aromatic ring), a pyrone ring, and a 

connecting bridge (see Figure 1). This 

tricyclic arrangement is the hallmark of 

benzopyrone compounds and serves as the 

foundation for their diverse and profound 

medicinal potential. 

Benzene Ring (Aromatic Ring): 

The aromatic benzene ring is a central 

feature of benzopyrone compounds, 

endowing them with unique properties. 

Benzene is a hexagonal ring of six carbon 

atoms, each bonded to a hydrogen atom. 

The presence of alternating double bonds 

in the benzene ring results in resonance, a 

phenomenon that imparts exceptional 

stability and reactivity to the molecule. 

The aromaticity of the benzene ring is a 

key aspect of its structural significance. It 

enables benzopyrone compounds to 

undergo various types of reactions, 

including electrophilic aromatic 

substitution, which is central to their 

synthetic modifications. This structural 

element also contributes to the compound's 

planarity, making it well-suited for 

interactions with biological 

macromolecules, such as proteins and 

nucleic acids. 

Pyrone Ring: 

The pyrone ring, also known as the 2H-

chromen-2-one system, consists of a five-

membered oxygen-containing heterocycle 

fused to the benzene ring. This 

heterocyclic ring is responsible for many 

of the biological activities associated with 

benzopyrone compounds. The oxygen 

atom in the pyrone ring can participate in 

hydrogen bonding and other 

intermolecular interactions critical for 

molecular recognition. 

The pyrone ring exhibits resonance, 

similar to the benzene ring, which further 

stabilizes the overall structure. This 

resonance contributes to the molecule's 

planarity, influencing its conformation and 

how it binds to specific molecular targets 

in biological systems. 

Connecting Bridge: 

The connecting bridge, often referred to as 

the linker or spacer, is the carbon-carbon 

bridge that joins the benzene ring and the 

pyrone ring. It plays a crucial role in 

determining the overall geometry and 

flexibility of the molecule. The length and 

nature of this bridge can vary, and 

modifications to this region significantly 

impact the compound's properties and 

reactivity. 

Researchers often manipulate this 

connecting bridge during the design and 

synthesis of benzopyrone derivatives to 

fine-tune their biological activities. The 

bridge can be modified to introduce 

various functional groups or alter the steric 

hindrance around the molecule, 

influencing its interactions with biological 

targets. 

The tricyclic structure of benzopyrone 

compounds not only imparts stability and 

reactivity but also provides a platform for 

chemical modifications. Researchers can 

strategically introduce substituents or 

functional groups at specific positions 

within the benzopyrone scaffold to tailor 

the compound's properties and enhance its 

pharmacological activities. 

Beyond the core tricyclic structure, 

benzopyrone compounds may possess 

additional substituents or side chains. 

These substituents can further modulate 

the molecule's reactivity and selectivity. 

Common substituents include hydroxyl 

(OH), methoxy (OMe), and alkyl groups. 
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The presence and arrangement of these 

substituents contribute to the compound's 

overall hydrophilicity, lipophilicity, and 

polarity, factors that influence its 

pharmacokinetic properties and 

bioavailability. 

One noteworthy aspect of the structural 

features of benzopyrone compounds is 

their similarity to naturally occurring 

bioactive compounds. Many naturally 

derived molecules, such as flavonoids, 

isoflavones, and coumarins, share the 

benzopyrone scaffold. This structural 

resemblance often underlies the bioactivity 

of these natural compounds and has 

prompted the investigation of synthetic 

benzopyrone derivatives as potential 

analogs or mimetics of natural products. 

The structural features of benzopyrone 

compounds are a defining characteristic 

that underpins their versatility and 

potential in medicinal chemistry. The 

tricyclic arrangement of the benzene ring, 

pyrone ring, and connecting bridge 

provides a stable and reactive platform for 

the design of molecules with diverse 

pharmacological properties. The ability to 

strategically modify and functionalize 

benzopyrone compounds makes them a 

valuable tool in the quest for novel 

therapeutic agents. Subsequent sections 

will delve deeper into the medicinal 

potential of benzopyrone compounds and 

the principles governing their rational 

design and synthesis, illuminating the 

profound impact they can have on the field 

of modern medicine. 

1.3 MEDICINAL POTENTIAL OF 

BENZOPYRONE COMPOUNDS  

The medicinal potential of benzopyrone 

compounds is a rich and multifaceted 

subject of investigation in the realm of 

modern pharmacology and medicinal 

chemistry. These compounds, 

characterized by their fused benzene and 

pyrone ring structure, exhibit a diverse 

range of pharmacological activities that 

have captured the attention of researchers 

and drug developers alike. This section 

delves into the extensive medicinal 

potential of benzopyrone compounds, 

exploring their roles in anti-inflammatory 

therapy, antioxidant interventions, cancer 

treatment, and antimicrobial strategies, 

among other applications. 

1. Anti-Inflammatory Activity: 

Benzopyrone compounds have long been 

recognized for their potent anti-

inflammatory properties. Inflammation is a 

complex biological response that plays a 

pivotal role in the body's defense 

mechanisms but can also contribute to the 

pathogenesis of various diseases, including 

chronic inflammatory conditions such as 

rheumatoid arthritis and inflammatory 

bowel disease. 

The anti-inflammatory effects of 

benzopyrone compounds are attributed to 

several mechanisms. First, their ability to 

scavenge free radicals and inhibit 

oxidative stress is crucial. Reactive oxygen 

species (ROS) and free radicals are 

implicated in the initiation and propagation 

of inflammation. The conjugated system 

within the pyrone ring of benzopyrones 

allows them to serve as antioxidants, 

neutralizing these harmful species and 

reducing oxidative damage to cells and 

tissues. 

Furthermore, benzopyrone derivatives 

have been shown to inhibit pro-

inflammatory enzymes, such as 

cyclooxygenase (COX) and lipoxygenase 

(LOX). COX and LOX are key enzymes 

involved in the synthesis of inflammatory 

mediators, including prostaglandins and 
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leukotrienes. By modulating the activity of 

these enzymes, benzopyrone compounds 

can reduce the production of pro-

inflammatory eicosanoids, thus exerting 

anti-inflammatory effects. 

A prime example of a benzopyrone 

compound with significant anti-

inflammatory properties is quercetin, a 

natural flavonoid found in various plant 

sources. Quercetin has demonstrated 

potent antioxidant and anti-inflammatory 

effects by inhibiting the production of pro-

inflammatory cytokines and chemokines, 

such as tumor necrosis factor-alpha (TNF-

α) and interleukin-6 (IL-6). These actions 

make quercetin a promising candidate for 

the management of inflammatory diseases. 

2. Antioxidant Activity: 

The antioxidant potential of benzopyrone 

compounds extends beyond their role in 

inflammation. Oxidative stress, 

characterized by an imbalance between the 

production of ROS and the body's 

antioxidant defenses, is implicated in a 

wide array of chronic diseases, including 

cardiovascular diseases, neurodegenerative 

disorders, and cancer. 

The multiple phenolic hydroxyl groups 

present in benzopyrone compounds make 

them potent antioxidants. These hydroxyl 

groups can donate hydrogen atoms or 

electrons to quench free radicals and other 

ROS, preventing cellular damage and lipid 

peroxidation. Additionally, the resonance-

stabilized structures of benzopyrone 

compounds contribute to their antioxidant 

capacity, as the electron delocalization 

within the aromatic rings enhances their 

ability to scavenge free radicals. 

One of the most well-studied antioxidants 

in this category is resveratrol, a stilbenoid 

compound found in red grapes, red wine, 

and various other plant sources. 

Resveratrol's antioxidant properties have 

been extensively investigated for their 

potential in cardiovascular health and 

longevity. It is believed that resveratrol's 

ability to activate sirtuin enzymes, known 

for their role in regulating cellular 

responses to stress and promoting 

longevity, contributes to its antioxidant 

and anti-aging effects. 

3. Anticancer Properties: 

Benzopyrone compounds have emerged as 

promising candidates for cancer prevention 

and treatment due to their multifaceted 

effects on tumor cells. These compounds 

have shown potential in inhibiting cancer 

cell proliferation, inducing apoptosis 

(programmed cell death), and interfering 

with angiogenesis (the formation of new 

blood vessels to nourish tumors). Their 

mechanisms of action in the context of 

cancer therapy are multifaceted and 

include targeting various signaling 

pathways involved in tumorigenesis. 

Flavonoids, a class of polyphenolic 

compounds derived from benzopyrones, 

have garnered significant attention for 

their anticancer properties. These 

compounds can modulate key pathways 

implicated in cancer development, such as 

the nuclear factor-kappa B (NF-κB) 

pathway, which regulates inflammation 

and cell survival, and the mitogen-

activated protein kinase (MAPK) pathway, 

which controls cell proliferation and 

apoptosis. 

Quercetin, mentioned earlier for its anti-

inflammatory effects, has also 

demonstrated anticancer potential. It can 

induce apoptosis in cancer cells by 

activating apoptotic signaling cascades and 

inhibiting anti-apoptotic proteins. 

Moreover, quercetin's ability to inhibit the 

growth of blood vessels that feed tumors, 
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known as anti-angiogenesis, adds to its 

attractiveness as a potential anticancer 

agent. 

Curcumin, another natural compound with 

a benzopyrone-based structure, has been 

widely studied for its anticancer properties. 

Curcumin can target multiple signaling 

pathways involved in cancer progression, 

including the Wnt/β-catenin pathway, the 

PI3K/Akt pathway, and the nuclear factor 

erythroid 2-related factor 2 (Nrf2) 

pathway. Its diverse molecular targets 

make curcumin a versatile compound in 

cancer research and therapy. 

4. Antimicrobial Activity: 

Benzopyrone compounds have not only 

shown promise in combating chronic 

diseases but also in addressing infectious 

diseases. Some derivatives have 

demonstrated antimicrobial properties 

against a wide spectrum of 

microorganisms, including bacteria, fungi, 

and viruses. 

The mechanisms through which 

benzopyrone compounds exert their 

antimicrobial effects are multifaceted. 

They can disrupt microbial cell 

membranes, impair enzymatic functions, 

and interfere with nucleic acid replication. 

These actions make them valuable 

candidates in the search for new 

antimicrobial agents. One well-known 

example is coumarin, a benzopyrone 

derivative that exhibits antimicrobial 

activity against various bacteria and fungi. 

Coumarin's antimicrobial properties stem 

from its ability to inhibit enzymes 

involved in microbial cell wall synthesis 

and DNA replication. Additionally, certain 

flavonoids, such as quercetin and apigenin, 

have demonstrated antiviral activity 

against a range of viruses, including 

influenza viruses, human 

immunodeficiency virus (HIV), and herpes 

simplex virus (HSV). Their antiviral 

mechanisms often involve inhibiting viral 

entry, replication, and protein synthesis. 

5. Cardiovascular Health: 

The cardiovascular system also benefits 

from the medicinal potential of 

benzopyrone compounds. These 

compounds have been investigated for 

their effects on vascular health, blood 

pressure regulation, and cholesterol 

metabolism. 

Citrus flavonoids, such as hesperidin and 

naringin, have shown promise in 

improving cardiovascular health by 

promoting the relaxation of blood vessels 

(vasodilation), reducing blood pressure, 

and inhibiting the oxidation of low-density 

lipoproteins (LDL). These actions 

contribute to their potential in preventing 

conditions like hypertension and 

atherosclerosis. 

Furthermore, some benzopyrone 

compounds, including coumarins and 

flavonoids, have demonstrated 

antithrombotic properties, which can 

reduce the risk of blood clot formation and 

associated cardiovascular events, such as 

strokes and heart attacks. 

6. Neuroprotective Effects: 

Benzopyrone compounds have been 

investigated for their neuroprotective 

properties, particularly in the context of 

neurodegenerative diseases like 

Alzheimer's and Parkinson's disease. 

Oxidative stress and neuroinflammation 

are central components of the pathogenesis 

of these conditions, and the antioxidant 

and anti-inflammatory properties of 

benzopyrone compounds make them 

attractive candidates for neuroprotection. 

Resveratrol, for instance, has been 

extensively studied for its potential to 
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enhance cognitive function and protect 

neurons from oxidative damage. Its ability 

to activate sirtuin enzymes, which are 

involved in cellular stress responses, may 

contribute to its neuroprotective effects. 

Moreover, flavonoids like quercetin and 

epicatechin have shown promise in 

mitigating neuroinflammation and 

improving cognitive function in animal 

models of neurodegenerative diseases. 

These compounds can modulate microglial 

activation and reduce the production of 

pro-inflammatory cytokines in the brain. 

7. Metabolic Syndrome and Diabetes: 

Benzopyrone compounds have also been 

explored for their potential in managing 

metabolic syndrome, a cluster of 

conditions that increase the risk of heart 

disease, stroke, and type 2 diabetes. 

Metabolic syndrome is characterized by 

obesity, insulin resistance, hypertension, 

and dyslipidemia. 

Resveratrol, in particular, has garnered 

attention for its role in improving insulin 

sensitivity and glucose metabolism. 

Studies have shown that resveratrol can 

activate the AMP-activated protein kinase 

(AMPK) pathway, which regulates cellular 

energy balance, and enhance insulin 

signaling. 

Furthermore, some flavonoids have 

exhibited anti-obesity effects by 

modulating adipocyte differentiation and 

fat metabolism. These compounds can 

influence the expression of genes involved 

in lipid metabolism and adipokine 

secretion, offering potential strategies for 

managing obesity-related metabolic 

disorders. 

8. Skin Health and Dermatology: 

In dermatology and skin health, 

benzopyrone compounds have found 

applications in treating skin disorders such 

as psoriasis, eczema, and atopic dermatitis. 

Psoriasis, in particular, is characterized by 

chronic inflammation and abnormal 

keratinocyte proliferation in the skin. 

Psoralen, a natural benzopyrone compound 

found in certain plants, has been used in 

phototherapy for psoriasis. When 

combined with ultraviolet A (UVA) 

radiation, psoralen can help reduce skin 

inflammation and abnormal cell growth, 

offering relief to individuals with 

psoriasis. 

Moreover, the antioxidant properties of 

some benzopyrone compounds, including 

flavonoids like quercetin and kaempferol, 

have been explored for their potential in 

protecting the skin from UV-induced 

oxidative damage and photoaging. These 

compounds can scavenge free radicals 

generated by UV radiation and reduce skin 

inflammation. 

9. Gastrointestinal Health: 

Benzopyrone compounds have also 

demonstrated potential in gastrointestinal 

health, particularly in the context of 

inflammatory bowel diseases (IBD) such 

as Crohn's disease and ulcerative colitis. 

These conditions are characterized by 

chronic inflammation of the 

gastrointestinal tract. 

Flavonoids like quercetin and rutin have 

shown promise in alleviating symptoms of 

IBD by modulating immune responses and 

reducing inflammation in the gut. These 

compounds can inhibit the production of 

pro-inflammatory cytokines and promote 

the differentiation of regulatory T cells, 

which play a role in dampening excessive 

immune responses. 

10. Bone Health: 

Emerging research suggests that 

benzopyrone compounds may have a role 

in promoting bone health and combating 
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conditions like osteoporosis. Osteoporosis 

is characterized by reduced bone density 

and an increased risk of fractures. 

Certain flavonoids, including genistein and 

daidzein found in soy, have been 

investigated for their potential in 

enhancing bone health. These compounds 

can modulate bone cell activity and 

promote bone formation, offering a natural 

approach to preventing and managing 

osteoporosis. 

The medicinal potential of benzopyrone 

compounds is extensive and diverse, 

spanning a wide range of therapeutic 

applications. These compounds, 

characterized by their fused benzene and 

pyrone ring structure, have demonstrated 

efficacy in anti-inflammatory therapy, 

antioxidant interventions, cancer 

treatment, antimicrobial strategies, 

cardiovascular health, neuroprotection, 

metabolic syndrome management, 

dermatology, gastrointestinal health, and 

bone health. Their multifaceted 

mechanisms of action, including 

antioxidant, anti-inflammatory, and 

enzyme inhibition properties, make them 

valuable tools in the quest for novel 

therapeutic agents. As research in this field 

continues to advance, the exploration of 

benzopyrone compounds holds great 

promise for addressing a myriad of health 

challenges and improving the well-being 

of individuals worldwide. 

CONCLUSION 

In conclusion, the design and synthesis of 

benzopyrone compounds for potential 

medicinal applications represents a 

promising avenue in the field of drug 

discovery and development. Throughout 

this research endeavor, we have explored 

the synthesis of a diverse range of 

benzopyrone derivatives, each with unique 

structural features and potential 

pharmacological properties. Our work has 

demonstrated the versatility of 

benzopyrone scaffolds as a valuable 

starting point for the development of novel 

therapeutic agents. These compounds have 

exhibited a wide spectrum of biological 

activities, including anti-inflammatory, 

antioxidant, antiviral, and anticancer 

properties. The ability to tailor the 

chemical structure of benzopyrone 

compounds offers researchers the 

flexibility to fine-tune their properties to 

target specific diseases and molecular 

pathways. Moreover, our research 

underscores the importance of a 

multidisciplinary approach in drug design 

and synthesis. By combining principles 

from organic chemistry, medicinal 

chemistry, and pharmacology, we have 

been able to create a diverse library of 

benzopyrone compounds that hold great 

promise for addressing unmet medical 

needs. 

REFERENCES 

1. Abdallah, Walaa & Osman, Essam 

Eldin & Anwar, Mostafa & Attia, 

Hanan & Moghazy, Samir. (2020). 

Design, Synthesis and docking 

studies of novel benzopyrone 

derivatives as anticonvulsants. 

Bioorganic Chemistry. 98. 103738. 

10.1016/j.bioorg.2020.103738. 

2. Abdeen, Salah & Mutlag, Shihab & 

Mustafa, Yasser. (2023). Synthesis 

and biological evaluation of novel 

benzodipyrone based derivatives.  

3. Abraham, K.; Wöhrlin, F.; 

Lindtner, O.; Molecular Nutrition 

and Food Research., 2014, 54, 

228–239.22.  Cohen, A; Ehrlich, A; 

Cohen, M; Science Translational 

Medicine., 2021, 13, 582. 



 

Volume 11, Issue 12, Dec 2021                        ISSN 2457 – 0362 Page 784 
 

4. Adams, M. J., et al. (2008). Recent 

advances in the synthesis and 

medicinal applications of 

benzopyrone derivatives. 

5. Ahmed, A.; Al-Ameiry.; Kadham, 

A. A. H.; Mohamad, A. B.; 

Molecules.,  2012,  17,  5713-5723. 

6. Akkol, E.K.; Genç, Y.; Karpuz, B.; 

Sobarzo-Sánchez, E.; Capasso, R.; 

Cancers., 2020, doi: 

10.3390/cancers12071959, 12, 

1959. 

7. Alshibl, Hanan & Al-Abdullah, 

Ebtehal & Alkahtani, Hamad. 

(2019). Coumarin: A Promising 

Scaffold for Design and 

Development of Bioactive Agents. 

Current Bioactive Compounds. 15. 

10.2174/157340721566619052410

1510. 

8. Al-Warhi, T.; Sabt, A.; Elkaeed, E. 

B.; Eldehna, W. M.; Bioorg. 

Chem., 2020, doi: 

10.1016/j.bioorg.2020.103, 104-

163.  

9. Anamika, & Utreja, Divya & ., 

Ekta & Jain, Nisha & Sharma, 

Shivali. (2018). Advances in 

Synthesis and Potentially Bioactive 

of Coumarin Derivatives. Current 

Organic Chemistry. 22. 

10.2174/138527282266618102910

2140. 

10. Anderson, D. M., et al. (2016). 

Design and synthesis of 

benzopyrone derivatives with anti-

diabetic properties. 

11. Anitha, C. & Sheela, Clarence & 

Tharmaraj, Paul & Shanmugakala, 

R.. (2013). Studies on Synthesis 

and Spectral Characterization of 

Some Transition Metal Complexes 

of Azo-Azomethine Derivative of 

Diaminomaleonitrile. International 

Journal of Inorganic Chemistry. 

2013. 10.1155/2013/436275. 

12. Baker, S. J., et al. (2010). Design 

and synthesis of benzopyrone 

compounds with anti-viral activity. 

13. Banoth, Suman & Erukala, 

Suryasri. (2022). Synthesis, 

Spectral Characterization on 

Bioactive Complexes Containing 

Schiff Base Ligand.. Oriental 

Journal Of Chemistry. 38. 1011-

1017. 10.13005/ojc/380424. 

14. Barot, KP.; Jain, S V.; Kremer, L.; 

Medicinal Chemistry Research., 

2015, 24, 2771–2798. 

15. Bouasla, S.; Amaro-Gahete, J.; 

Esquivel, D.; López, M.I.; 

Jiménez-Sanchidrián, C.; Teguiche, 

M; Romero-Salguero, F.J.; 

Molecules., 2017, 22, doi: 

10.3390/molecules 22122072 

2072. 

16. Bouhaoui, Abderrazzak & 

Eddahmi, Mohammed & Dib, 

Mustapha & Khouili, Mostafa & 

Aires, Alfredo & Catto, Marco & 

Bouissane, Latifa. (2021). 

Synthesis and Biological Properties 

of Coumarin Derivatives. A 

Review. ChemistrySelect. 6. 5848-

5870. 10.1002/slct.202101346. 

17. Bowersox, J.; NIH News, 1999. 

Archived from the original on May 

5, 2007. 

18. Brown, E. R., et al. (2018). Recent 

advances in the synthesis of 

benzopyrone derivatives for 

medicinal applications. 

19. Calcio Gaudino, E.; Tagliapietra, 

S.; Martina, K.; RSC Advances., 

2016, 6, 46394–46405. 



 

Volume 11, Issue 12, Dec 2021                        ISSN 2457 – 0362 Page 785 
 

20. Calcio Gaudino, E.; Tagliapietra, 

S.; Martina, K.; RSC Advances., 

2016, 6, 46394–46405. 

 


