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Description of the Research Contribution: 

This research study examines the significance, current scenario, challenges and 
opportunities of higher education in Telangana State and its role in economic 
development. It highlights the importance of quality higher education, 
development of skilled human resources, research and development, adequate 
infrastructure, laboratories, libraries, equipment, and innovative teaching 
faculty. 

The study also emphasizes inclusive access to public higher education 
institutions for Scheduled Castes (SC), Scheduled Tribes (ST), Backward 
Classes (BC), minority communities, and Economically Weaker Sections 
(EWS). It identifies major challenges such as inadequate financial resources, 
lack of quality research and development facilities, insufficient infrastructure, 
declining educational standards, and faculty recruitment gaps. 

The research provides insights into strengthening higher education institutions, 
improving educational quality, promoting inclusive learning opportunities, and 
enhancing research and innovation for sustainable socio-economic 
development. 



Outcome and Relevance: 

The study contributes to understanding the importance of accessible, inclusive, 
and quality higher education in Telangana State. It highlights the need for 
improved educational infrastructure, research facilities, institutional 
development, and equal educational opportunities, supporting sustainable 
development through education and human resource development. 



  





 



 



 



 

Synthesis and characterization of novel N-(2-
(pyrazin-2-yl-oxy)ethyl)-4-(trifluoromethoxy)
benzamide scaffolds, and biological evaluation and
molecular docking studies†

Venkata Konda Prasad. B,ab G. Venkata Haritha,c Kavati Shireesha,a

Kumara Swamy Jella, *a Dharavath Ravid and Ajmeera Rameshe

A new series of biologically potent N-(2-(6-substituted-1H-pyrazin-2-yloxy)ethyl)-4-(trifluoromethoxy)

benzamide scaffolds was synthesized, and their structures were confirmed by 1H NMR, 13C NMR, and

mass spectrometry. All the synthesized molecules were tested against antibacterial activity against

various pathogenic microorganisms and exhibited remarkable activity. Compounds 12a and 13a

exhibited good antibacterial activity against pathogenic cell lines, Staphylococcus aureus and

Escherichia coli. Additionally, synthesized molecules 12a and 13a were screened for anticancer

activity against the A549 (lung cancer) cell line. These compounds displayed excellent anticancer

activity with IC50 values of 19 + 0.50 mM, 17 ± 0.5 mM, A549 (lung cancer). Molecular docking studies

results were well supported by strong intercalative interactions of the synthesized compounds with

target proteins.

Introduction
Pyrazines are heterocyclic compounds characterized by a six-
membered ring with two nitrogen atoms. These compounds
serve as versatile scaffolds in medicinal chemistry due to their
electronic properties and ability to participate in diverse
chemical interactions. Structural modications of the pyrazine
ring allow for ne-tuning of biological activity and specicity.
Nitrogen atoms in the ring system facilitate hydrogen bonding
and metal coordination, broadening their biological
applications.1–5 Pyrazine derivatives have garnered attention in
medicinal chemistry due to their diverse biological
activities.6–9 Recent studies highlight their potential as anti-
microbial agents and their promising cytotoxicity against lung
cancer cells.10–12 In recent years, the quest for novel bioactive
compounds has driven signicant research into diverse
chemical classes with potential therapeutic applications.
Among these, pyrazine derivatives have emerged as a prom-
inent area of interest due to their versatile biological

activities.13,14 The antimicrobial properties of pyrazine deriva-
tives have garnered particular attention as the global rise in
antimicrobial resistance challenges conventional treatment
strategies.15 These derivatives have demonstrated signicant
efficacy against various pathogenic microorganisms, including
bacteria and fungi.16 Their ability to inhibit microbial growth
and potentially overcome resistance mechanisms makes them
valuable candidates for developing new antimicrobial agents.17

Over the years, numerous drugs and bioactive molecules have
been developed based on the pyrazine core moiety; among
them, some medicinally potent pyrazine drug derivatives are
shown in Fig. 1.

In addition to their antimicrobial potential, pyrazine
derivatives have also shown promise in oncology. Cancer
remains a leading cause of morbidity and mortality worldwide,
and the search for effective, targeted therapies is crucial.
Pyrazine-based compounds have exhibited cytotoxic effects
against various cancer cell lines, including those of lung
cancer,18–23 which is one of the most prevalent and aggressive
types of cancer. The ability of these compounds to induce
selective toxicity in cancer cells while sparing normal cells is of
particular interest in designing more effective and less toxic
cancer therapies.

In this manuscript, we explore the synthesis and evaluation
of new N-(2-(6-substituted1-yl)pyrazin-2-yloxy)ethyl)-4-
(triuoromethoxy)benzamide derivatives, focusing on their
antimicrobial activities and cytotoxic effects against human
lung cancer cell lines. By investigating these dual properties,
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