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ÖȓÆɭ Þɠ¤Þz|zØ-ÕɟØÍɠ× ÞÖÛɭÍ ©ÝÐ ÞɰĦÎɟÑ όÞɠ¤Þz|zØ-z|z|z|¤Ö), ÅĞÖȕ ¾ɥ ÛÝx 
нлнп-нр ¾ɭ εÙ¤ ÛɟθÝx¾ ȎØÒɨÈx ŢĦÍȓÍ ¾ØÍɭ ßȓ¤ ÀÛx ¾ɥ yÑȓÕȕȑÍ ßɨ Øßɡ ßɮ] ×ß ÛÝx ¾ʃȏşÍ ÛɮáɟȑÑ¾ ÅɟɰÃ, 

ÞɟÎx¾ }ʬ×ɨÀ ¾ɥ θÛÜɭÝÍɟ Øßɡ ßɮ ÅȓîɟÛ ©Ø ȑÑØɰÍØ àÖÍɟ-ȑÑÖɟxÌ, yÑȓÞɰÐɟÑ Öʃ }ĕ¾ȗĥÈÍɟ ¾ɨ ÖȕÍx 
ÞɟÖɟȒÅ¾ ŢÕɟÛ Öʃ ÔÏÙÑɭ ¾ɭ ßÖɟØɭ ÞɰĦÎɟÑ ¾ɭ εÖÜÑ ¾ɨ ÏÜɟxÍɟ ßɮ] 

 ÛÝx нлнп-нр ¾ɭ ÏɩØɟÑ, Þɠ¤Þz|zØ-z|z|z|¤Ö Ñɭ ÕɟØÍ Öʃ мл Ñ¤ ÒɭÈʃÈ ©Ø θÛÏɭÜ Öʃ нм ÒɭÈʃÈ 

Ïɟ×Ø η¾¤, Åɨ ÑÛɟÃɟØ ©Ø ÔɩʬκÐ¾ ÞɰÒÏɟ ÞȗÅÑ ¾ɭ ŢȑÍ ßÖɟØɡ ŢȑÍÔʬÐÍɟ ¾ɨ Øɭ¿ɟɰη¾Í ¾ØÍɟ ßɮ] ßÖɟØɭ 

ÜɨÐ¾Íɟx¨ɰ Ñɭ  ŢȑÍȒĥÉÍ ÒȐŝ¾ɟ¨ɰ Öʃ мсп ÛɮáɟȑÑ¾ Ţ¾ɟÜÑ Ţ¾ɟεÜÍ η¾¤, ȒÅÑ¾ɟ ©ÞÍ ŢÕɟÛ ÀȓÌɟɰ¾ оΦф Øßɟ] ×ß ßÖɟØɭ θÛáɟÑ 
¾ɥ ÀȓÌÛǡɟ, ŢɟÞɰκÀ¾Íɟ ©Ø φĤ×Íɟ ¾ɟ ÞÜĆÍ Þɰ¾ɭÍ¾ ßɮ] 

ÞɟÆɭÏɟØɡ ©Ø ÞɰÞɟÐÑ ÅȓÈɟÑɭ ¾ɭ ÖɨÃɴ ÒØ, ÞɰĦÎɟÑ Ñɭ Ôɟħ× θÛǡÒɨθÝÍ ÒȎØ×ɨÅÑɟ¨ɰ ό|Þɠ¤Óύ ¾ɭ yɰÍÀxÍ тΦп ¾Øɨî ŢɟĚÍ η¾¤ ] Ñ¤ 
Őɟß¾ʇ ¾ɨ Åɨîɟ ©Ø ÞɟÍ }ʬ×ɨÀʇ ¾ɭ ÞɟÎ ÞÖÆɩÍɟ áɟÒÑʇ ÒØ ßĦÍɟàØ η¾¤, ȒÅÞÞɭ  yÑȓÛɟÏ¾ yÑȓÞɰÐɟÑ ©Ø Ţɩʬ×ɨκÀ¾ɥ 

ÒȎØȑÑ×ɨÅÑ ¾ɭ εÙ¤ Òɟ{ÒÙɟ{Ñ ©Ø yκÐ¾ Þȓφï ßȓ|] ÜɨÐ Þß×ɨÀʇ ¾ɭ ÖɟĘ×Ö Þɭ ßÖʃ ÙÀÕÀ рл Ùɟ¿ ȻÒ×ɭ Õɠ εÖÙɭ, Åɨ 
Þɠ¤Þz|zØ-z|z|z|¤Ö ¾ɥ àÖÍɟ¨ɰ Öʃ ÔïÍɭ θÛĤÛɟÞ ¾ɨ ÏÜɟxÍɟ ßɮ]   
ØɟĥŘɡ× ŢɟÎεÖ¾Íɟ¨ɰ ¾ɭ yÑȓȼÒ ¾ɩÜÙ θÛ¾ɟÞ ©Ø ÑÛɟÃɟØ ¾ɨ Þȓφï ¾ØÑɭ ¾ɭ εÙ¤ ßÖÑɭ мр Þɭ yκÐ¾ ¾ɩÜÙ-θÛ¾ɟÞ ¾ɟ×xŎÖ 

z×ɨȒÅÍ η¾¤, ȒÅÑÞɭ трл Þɭ yκÐ¾ ŢȑÍÕɟκÀ×ʇ ¾ɨ ģ×ÛßɟȎØ¾ ŢεÜàÌ, àÖÍɟ-ȑÑÖɟxÌ ©Ø yÑȓÞɰÐɟÑ }ęÖȓ¿ yÑȓÕÛ ¾ɟ ÙɟÕ 
εÖÙɟ] ÞɰĦÎɟÑ Ñɭ ÛÝx ¾ɭ ÏɩØɟÑ нл Þɭ yκÐ¾ ¾ɟ×xŎÖʇ ¾ɥ ÖɭÅÔɟÑɠ ¾ɥ, εÜàɟθÛÏʇ, }ʬ×ɨÀ ©Ø ÞØ¾ɟØɡ ȏßÍÐɟØ¾ʇ ¾ɨ ¤¾ ÞɟÎ Ùɟ×ɟ 
À×ɟ] ÖɟÑÑɠ× ¾ʃşɡ× Öɰŝɠ ©Ø Þɠ¤Þz|zØ ¾ɭ }ÒɟĘ×à, ÊɦΦ ȒÅÍʃş εÞɰß ¾ɥ ÀȎØÖɟÖ×ɠ }ÒȒĦÎȑÍ Þɭ ßÖʃ θÛÜɭÝ ȼÒ Þɭ ÞĞÖɟȑÑÍ 

η¾×ɟ À×ɟ, ȒÅÑ¾ɟ ŢɨĕÞɟßÑ }ĕ¾ȗĥÈÍɟ ¾ɥ ßÖɟØɡ ¿ɨÅ ¾ɨ ŢɭȎØÍ ¾ØÍɟ Øßɟ ßɮ]  
Öʅ ÛɟθÝx¾ ȎØÒɨÈx ¾ɭ ÞɰÒɟÏ¾ ©Ø ÞɰÔɰκÐÍ ÈɡÖ ¾ɨ Õɠ ÔÐɟ| ÏɭÑɟ ÃɟßȕɰÀɟ ßÖɟØɭ yÑȓÞɰÐɟÑ, ÑɠȑÍÀÍ ÒßÙʇ, ÞɟÖɟȒÅ¾ ¾ɟ×xŎÖʇ ©Ø 
yę× ¾ɭ ÒȕÌx ĦÒɭĆŘÖ ÒØ ¾ĜÅɟ ¾ØÑɟ ÛɟθÝx¾ ȎØÒɨÈx нлнп-нр Öʃ ÛɮáɟȑÑ¾ ÀȑÍθÛκÐ×ɟɯ] ×ß ģ×ɟÒ¾ ÏĦÍɟÛɭÅ ßÖɟØɭ ȏßÍÐɟØ¾ʇ ¾ɭ εÙ¤ 
¤¾ Öȕġ×ÛɟÑ ÞɰÏÕx ©Ø ßÖɟØɡ ÈɡÖʇ ¾ɭ εÙ¤ ŢɭØÌɟ ¾ɭ ŮɨÍ ¾ɭ ȼÒ Öʃ ¾ɟÖ ¾ØɭÀɟ]  

×ɭ }ÒÙȒĜÐ×ɟɰ ßÖɟØɭ ÛɮáɟȑÑ¾ʇ, Äɟŝʇ, ¾ÖxÃɟȎØ×ʇ ©Ø ÞɟÆɭÏɟØʇ ¾ɭ ÞɟÖȕȏß¾ ÞÖÒxÌ ¾ɟ ÒȎØÌɟÖ ßʅ] ÕθÛĥ× ¾ɥ ©Ø Ïɭ¿Íɭ ßȓ¤ 
Þɠ¤Þz|zØ-z|z|z|¤Ö ŢÕɟÛÜɟÙɡ yÑȓÞɰÐɟÑ, ØÌÑɠȑÍ¾ Þß×ɨÀ ©Ø ȒÅĞÖɭÏɟØ ÑÛɟÃɟØ ¾ɭ ÖɟĘ×Ö Þɭ ¤¾ɥ¾ȗÍ κÃη¾ĕÞɟ ¾ɨ 
zÀɭ ÔïɟÑɟ ÅɟØɡ Ø¿ɭÀɟ, ȒÅÞɭ ØɟĥŘɡ× ĦÛɟĦĖ×,ÅɮÛ-yÎxģ×ÛĦÎɟ , ÞɟÖɟȒÅ¾ ¾ġ×ɟÌ ©Ø ÛɮȒĤÛ¾ ÛɮáɟȑÑ¾ ÑɭÍȗĕÛ Öʃ ×ɨÀÏɟÑ 

ÞȓȑÑȒĤÃÍ ßɨ Þ¾ɭ] 

 

 

ÊɦΦ ÅÔɠØ yßÖÏ  

ȑÑÏɭÜ¾ ¾ɥ ¾ÙÖ 
Þɭ 
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It is with great pride that I present the Annual Report of CSIRςIndian Institute 

of Integrative Medicine (CSIR-IIIM), Jammu for the year 2024ς25. This year 

has been characterized by focused scientific inquiry, meaningful industry 

engagement and sustained capacity-ōǳƛƭŘƛƴƎΣ ǊŜŦƭŜŎǘƛƴƎ ƻǳǊ ƛƴǎǘƛǘǳǘŜΩǎ 

mission to translate excellence in research into tangible societal impact. 

During 2024ς25, CSIR-IIIM filed 10 new patents in India and 21 patents 

abroad, underscoring our commitment to innovation and intellectual property creation. Our 

researchers published 164 scientific publications in reputed journals, achieving an average impact 

factor of 3.9, a strong indicator of the quality, relevance and visibility of our science. 

hƴ ǘƘŜ ǇŀǊǘƴŜǊǎƘƛǇ ŀƴŘ ǊŜǎƻǳǊŎŜ ƳƻōƛƭƛȊŀǘƛƻƴ ŦǊƻƴǘΣ ǘƘŜ ƛƴǎǘƛǘǳǘŜ ǎŜŎǳǊŜŘ тΦп ŎǊƻǊŜ ƛƴ 9ȄǘŜǊƴŀƭƭȅ 

Funded Projects (ECF), added new clients and signed MoUs with seven industries, further 

strengthening the pipeline for translational research and technology deployment. We also received 

ƴŜŀǊƭȅ рл ƭŀƪƘ ǘƘǊƻǳƎƘ ǊŜǎŜŀǊŎƘ ŎƻƭƭŀōƻǊŀǘƛƻƴǎΣ ǊŜŦƭŜŎǘƛƴƎ ƎǊƻǿƛƴƎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ /{Lw-LLLaΩǎ 

capabilities. 

In alignment with national priorities in skill development and innovation, we organized more than 

15 skill development programs, benefitting over 750 participants through hands-on training, 

capacity-building and research-oriented exposure. The institute hosted over 20 events during the 

year, bringing together academia, industry and government stakeholders. We were especially 

ƘƻƴƻǊŜŘ ōȅ ǘƘŜ ƎǊŀŎƛƻǳǎ ǇǊŜǎŜƴŎŜ ƻŦ IƻƴΩōƭŜ ¦ƴƛƻƴ aƛƴƛǎǘŜǊ ŀƴŘ ±ƛŎŜ tǊŜǎƛŘŜƴǘΣ /{LwΣ 5ǊΦ WƛǘŜƴŘǊŀ 

Singh, whose encouragement continues to inspire our pursuit of excellence. 

I would also like to congratulate the Editor of the Annual Report and the concerned team for 

capturing the full spectrum of our research, policy initiatives, societal programmes and other 

scientific pursuits in the Annual Report 2024ς25. This comprehensive documentation will serve as a 

valuable reference for our stakeholders and a source of motivation for our teams. 

These achievements are the result of the collective dedication of our scientists, students, staff and 

partners. As we look ahead, CSIR-IIIM will continue to advance integrative medicine through 

impactful research, strategic collaborations and responsible innovation, contributing to national 

health, bioeconomy, societal and global scientific leadership. 

      

              Dr. Zabeer Ahmed 

 

From 5ƛǊŜŎǘƻǊΩǎ Desk 
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QAZI NAVEED AHMED 

 
Dr. Qazi Naveed Ahmed (Sr. Principal Scientist) with his Research Group 

1. Publications/Patents:  

Publications:  

Triflic Anhydride-Mediated Approach to Furo[3,2-b]furans from Diacetonide Protected Furanoses 

TA Dar, MY Bhat, N Sakander, QN Ahmed 

The Journal of Organic Chemistry 89 (18), 13016-13025 

Trifluoromethanesulfonic anhydride (Tf2O) exhibits excellent reactivity as an electrophile, serving as a 

highly versatile reagent in diverse chemical transformations. Herein, we report an operationally simple, 

efficient, unique, and practical one-step strategy for synthesizing diverse valuable structures bearing 

furo[3,2-b]furans core leveraging Tf2Oôs promoted reactivity of nitriles with diacetonide protected 

furanose. Furthermore, we demonstrate the potential of furo[3,2-b]furan as a precursor for complex 

structures through 1,3-dipolar cycloaddition. 

 

 

 

 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:tOudhMTPpwUC
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An account on pyranosylated and furanosylated indolocarbazole natural products 

N Sakander, F Hussain, QN Ahmed 

Tetrahedron 162, 134116 

 

The synthesis of biologically active indolocarbazole natural products has garnered significant attention 

due to their diverse pharmacological properties. This review provides a comprehensive overview of 

synthetic methodologies employed in the preparation of indolocarbazole derivatives, highlighting key 

strategies and recent advancements. Emphasis is placed on the isolation and synthesis of naturally 

occurring sugar based indolocarbazoles, such as rebeccamycin, staurosporine and K252a. Furthermore, 

the biological activities of these compounds and their potential applications in drug discovery are 

discussed. The present review aims to enhance understanding of sugar based indolocarbazole synthesis 

and inspire further research in this area. 

Synthesis of unsymmetric phosphorotrithioates by sequential coupling of 1, 1-dichloro-N, N-

diethylphosphanamine with thiols and sulfenyl chloride 

F Hussain, S Mahajan, S Ahmed, QN Ahmed 

Organic & Biomolecular Chemistry 22 (10), 2007-2011 

Herein, we present the first, one-step, direct synthesis of unsymmetric phosphorotrithioates through a 

process involving sequential coupling of 1,1-dichloro-N,N-diethylphosphanamine with thiols and 

sulfenyl chloride. This method showcases excellent functional group tolerance, substrate compatibility, 

and mild reaction conditions, offering a streamlined approach for the challenging phosphorotrithioate 

synthesis. Additionally, the applicability of this method can be extended to the synthesis of mixed 

phosphoroselenodithioates. 

 

Unravelling the Spectrum: Recent Advances in the Synthesis of PhosphorousïSelenium Bonded 

Compounds 

F Hussain, N Sakander, S Mahajan, QN Ahmed 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:NhqRSupF_l8C
https://www.sciencedirect.com/topics/chemistry/indolocarbazole
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/natural-product
https://www.sciencedirect.com/topics/chemistry/pharmacological-property
https://www.sciencedirect.com/topics/chemistry/indolocarbazole
https://www.sciencedirect.com/topics/chemistry/rebeccamycin
https://www.sciencedirect.com/topics/chemistry/staurosporine
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/k-252a
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/biological-activity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/drug-discovery
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:4OULZ7Gr8RgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:4OULZ7Gr8RgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:B3FOqHPlNUQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:B3FOqHPlNUQC
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ChemistrySelect 9 (40), e202402367 

The review highlights diverse methodologies from metal catalysis to photochemistry and 

electrochemical pathways providing insights into synthetic techniques that drive advancements in 

biochemistry and medicinal research. 

 

Abstract 

The review delves into a rich tapestry of methodologies, spanning from the utilization of metals to the 

manipulation of light, and from electrochemical pathways to additive-free approaches. Its aim is to 

meticulously compile and elucidate these diverse pathways, providing comprehensive insights into the 

strategies and methodologies utilized for synthesizing these compounds. By undertaking this 

exploration, its goal is to shed light on the intricate techniques employed in this field, consequently 

driving notable progress across disciplines ranging from biochemistry to medicinal research. 

Triflic Anhydride-Mediated Unprecedented Reactivities of Diacetonide Endoglucofuranose and Ribose 

Tetracetate: Direct Access to ɔ-Butenolides and Oxazoles 

N Sakander, TA Dar, QN Ahmed 

The Journal of Organic Chemistry 89 (18), 13308-13318 

 

Herein, we present two unprecedented reactions for the synthesis of ɔ-butenolides and oxazoles, 

leveraging Tf2Oôs promoted reactivity of nitriles with diacetonide endoglucofuranose and 1,2,3,5-tetra-

O-acetyl-ɓ-d-ribofuranose. This method is highly efficient and straightforward and employs a one-step, 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:l7t_Zn2s7bgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:l7t_Zn2s7bgC
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metal-free protocol. It is effective with both aromatic and aliphatic nitriles and demonstrates a broad 

substrate scope. Our approach provides a versatile and practical pathway for the synthesis of structurally 

diverse compounds, significantly expanding the utility of Tf2O in synthetic chemistry. 

Stereoselective synthesis of 2-deoxy-2-bromo-hexopyrano-ɓ-nucleosides: solvent-free Lewis acid 

catalysis 

N Sakander, QN Ahmed 

Organic & Biomolecular Chemistry 23 (3), 579-588 

An expedient solvent-free synthesis of 2-deoxy-2-bromo-hexopyrano-ɓ-nucleosides stereo- and 

regioselectively from protected glycals and unactivated nucleobases using cheaper and easily available 

reagent systems has been developed. The synthesis is mediated by a Lewis acid and is solvent-free. The 

substrate scope of the reaction was analysed with ether, ester and silyl-protected glycals as donors and 

different pyrimidine and purine bases were taken into consideration. This method further finds 

application in the synthesis of 2-deoxynucleosides. 

 

BF3Ŀ Et2O controlled selective synthesis of Ŭ-substituted propargylamides and ɓ-(N-acylamino) 

ketones: application to carbon and sulphur nucleophiles 

S Ahmed, JS Banday, QN Ahmed 

Organic & biomolecular chemistry 23 (4), 803-808 

This study presents a metal-free and selective synthesis of Ŭ-substituted propargylamides and ɓ-(N-

acylamino) ketones utilizing nitriles, aldehydes, and terminal alkynes, mediated by BF3·Et2O. The 

unique reactivity of BF3·Et2O, a potent Lewis acid, facilitates precise control over product formation. By 

adjusting the concentration of BF3·Et2O, we can effectively manipulate reaction pathways and 

selectivity, ensuring the desired products are achieved with enhanced specificity. Notably, this method 

demonstrates remarkable tolerance to other nucleophiles, such as ɓ-naphthol, indole, arenes and thiol, 

thereby enabling the synthesis of a diverse array of functionally significant compounds. This approach 

offers a valuable tool for advancing synthetic methodologies in organic chemistry. 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:fQNAKQ3IYiAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:fQNAKQ3IYiAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:eflP2zaiRacC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:eflP2zaiRacC
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BF 3· Et 2 O-promoted unconventional reactions of 2-oxoaldehyde: access to 4-amidooxazoles and ɓ-

keto amides/sulphonamides 

AH Padder, B Ghora, F Hussain, MY Bhat, QN Ahmed 

Organic & Biomolecular Chemistry 23 (8), 1809-1813 

This study investigates the potential of boron trifluoride etherate (BF3·OEt2) to trigger unprecedented 

reactions of 2-oxoaldehydes with nitriles and amides/sulphonamides. In contrast to the mechanism in 

conventional reactions, the Ŭ-carbonyl group in 2-oxoaldehydes induces a cyclization pathway to be 

followed when reacting with nitriles, yielding 4-amidooxazoles. Additionally, reactions with weak 

nucleophiles produce ɓ-keto amides/sulphonamides. BF3·OEt2 catalysis offers a novel, efficient, and 

operationally simple synthetic route to these valuable compounds, showcasing the versatility of boron 

Lewis acids in organic transformations. 

Synthesis, application and regulatory consideration for the development of quinone-based drugs 

N Sakander, A Ahmed, QN Ahmed 

Quinone-Based Compounds in Drug Discovery, 271-282 

Quinone-based compounds represent a broad spectrum of pharmaceutical applications, including anti-

cancer, anti-malarial and anti-inflammatory treatments as the pharmaceutical industry continues to 

explore the therapeutic potential of quinones, as well as their use in humans Regulatory agencies play an 

important role in ensuring their safety and efficacy. This chapter provides an overview of regulatory 

considerations for quinone-based products, and highlights key aspects such as preclinical testing, clinical 

trials, and post-marketing evaluations. The development and approval of quinone-based drugs requires a 

comprehensive regulatory framework in order to ensure the safety and its effectiveness. 

Total Synthesis of Natural Products and Medicinally Important Molecules from Glycals 

N Sakander, QN Ahmed 

Glycals and their Derivatives, 137-173 

Glycals have been widely used as a versatile building block for the synthesis of C-glycosides and 

branched sugars and the total synthesis of natural products and biologically active molecules. The 

versatility of glycals is due to their easy availability and the presence of a ring oxygen connected to a 

double bond. The inherent chirality of glycals also makes them valuable  

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:V3AGJWp-ZtQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:V3AGJWp-ZtQC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:geHnlv5EZngC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:t6usbXjVLHcC
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for the synthesis of various natural products and pharmaceuticals. This chapter provides a detailed 

overview of the progress made in synthesizing natural products and important molecules derived from 

glycals.  

Copper (i)-catalyzed coupling of alkynyl glycosides: synthesis of buta-1, 3-diyne-linked disaccharides 

and dinucleosides 

JS Banday, S Ahmed, QN Ahmed 

Organic & Biomolecular Chemistry 23 (11), 2615-2619 

Herein we report copper-catalyzed coupling of alkynyl glycosides facilitating the synthesis of buta-1,3-

diyne-linked disaccharides. The reaction is characterized by mild conditions employing eco-friendly 

reagents, resulting in good yields of the desired products. This methodology exhibits significant 

functional group tolerance with broad substrate scope. Furthermore, we have successfully extended this 

approach to the synthesis of buta-1,3-diyne-linked dinucleosides. 

Patents: 

A process for the preparation of n4-hydroxycytidine and its derivatives 

D MUKHERJEE, QN AHMED, A AHMED, JS BANDAY 

US Patent App. 18/558,928 

2. Scientific work done: 

The research team is actively engaged in a series of experimental and analytical tasks. It is 

described as follows: 
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Poly (ADP-ribose) polymerase (PARP) inhibitors have emerged as an important class of targeted agents 

for cancers harboring defects in homologous recombination repair. In this study, a novel series of 

Rucaparib-based alkylphosphonates was designed and synthesized to enhance potency and PARP-

trapping ability. Structural modifications were explored in two directions: Series 1 without linker units, 

in which the alkylphosphonate moiety was directly attached to the Rucaparib scaffold, and Series 2 

containing flexible linkers to modulate binding interactions and pharmacokinetic properties. Both series 

yielded potent inhibitors, with IC50 values in the low nanomolar range against PARP1. Among these, 

IIIM -265F demonstrated exceptional potency (IC  = 4.9 nM) and robust PARP1 trapping efficiency, 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:1qzjygNMrQYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:1qzjygNMrQYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Et5KDGEAAAAJ&cstart=20&pagesize=80&citation_for_view=Et5KDGEAAAAJ:u9iWguZQMMsC
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outperforming Rucaparib in comparable assays. Structureïactivity relationship analysis revealed that 

alkylphosphonate substitution contributed to enhanced binding affinity, while linker incorporation 

modulated conformational flexibility and proteinïligand interactions. The lead compounds also 

maintained favorable biochemical selectivity profiles, suggesting reduced off-target effects. These 

findings underscore the potential of alkylphosphonate-functionalized Rucaparib derivatives as promising 

next-generation PARP inhibitors with applications in BRCA-mutant and homologous recombination-

deficient cancers. The results pave the way for further optimization and preclinical evaluation of this 

chemotype in targeted oncology drug development. 

¶ In the project entitled Synthesis of Reference Standards and in-vitro and in-vivo  studies (PK 

studies) on the metabolites and long-term metabolites, we have synthesized and dispatched 

100 mg of the following compounds: 17 keto proatonozol, Bolasterone, ATD metabolite, 

GHRP1(2-7) to National dope testing Laboratory 

 

 
 

¶ Project Title:  Strategic S-P Bond Forming Bio-orthogonal Functionalization Technique: A 

Systematic Analysis, Standardization and Site-Specific Coupling Strategy for Carrier 

Drugs Conjugates 

This project successfully developed a novel bioorthogonal strategy for SïP bond formation between 

phosphines and sulfonothioates under mild, additive-free conditions. Through the conversion of thiols to 

sulfonothioates, efficient coupling with phosphoramidite and phosphite compounds featuring sp³ -

carbons was demonstrated, offering broad substrate compatibility and excellent functional group 

tolerance. A standardized sequential coupling protocol was also established, enabling the one-pot 

synthesis of mixed unsymmetrical thiophosphonates, selenophosphonates, phosphorotrithioates, and 

phosphoroselenodithioates. Key achievements include the coupling of sulfonothioates with natural 

product derivatives and the successful replacement of sulfur with selenium within the phosphorothioate 

framework, extending the chemical diversity and utility of these scaffolds. Additionally, a cyclic 

sulfoxide-based coupling strategy was introduced, achieving clean formation of phosphorothioate 

derivatives without side products ð a limitation encountered with acyclic sulfoxides and sterically 

hindered systems like lipoic acid. To broaden synthetic access, diverse designer P(III) reagents were 

screened, resulting in a general, versatile S/SeïP bondforming protocol applicable to alcohols, 

aromatics, heteroaromatics, and aliphatic substrates. These innovations collectively provide robust 

methodologies for site-specific conjugation, bioconjugation, drug development, and targeted 

therapeutics, with promising applications in antibody-drug conjugates (ADCs), prodrug systems, and 

next-generation biomolecular modifications. 
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PARVINDER PAL SINGH 

 
Dr. Parvinder Pal Singh (Principal Scientist) with his Research Group 

 

1. Publications/Patents 

Publications: 

¶ Negi A, Perveen S, Kour H, Singh PP*, Sharma R. Keeping Up with the Q's: Mechanistic 

Insights and Validation of Quinoline and Quinazoline Scaffolds as Potent Drugs against 

Tuberculosis. J. Med. Chem. 2025 Jun 10. doi:https://10.1021/acs.jmedchem.4c02568PMID: 

40493800.  

¶ Akhter Z, Sharma S, Anand R, Samad M, Verma PK, Singh PP*. Chemoselective benzylic Csp3-

H bond oxidation reactions catalyzed by the AgII(bipy)2S2O8 complex. Org Biomol Chem.2025 

May 28;23(21):5224-5233. doi: https://10.1039/d4ob02074j  PMID: 40331291. 

¶ Kaur S, Sharma K, Sharma A, Sandha KK, Ali SM, Ahmed R, Ramajayan P, Singh PP, Ahmed 

Z, Kumar A. Fluvoxamine maleate alleviates amyloid-beta load and neuroinflammation in 

5XFAD mice to ameliorate Alzheimer disease pathology. Front Immunol.2024 Jul 

29;15:1418422. doi: https://10.3389/fimmu.2024.1418422  PMID: 39136022 

¶ Hossain MM, Khalid A, Akhter Z, Parveen S, Ayaz MO, Bhat AQ, Badesra N, Showket F, Dar 

MS, Ahmed F, Dhiman S, Kumar M, Singh U, Hussain R, Keshari P, Mustafa G, Nargorta A, 

Taneja N, Gupta S, Mir RA, Kshatri AS, Nandi U, Khan N, Ramajayan P, Yadav G, Ahmed Z, 

Singh PP*, Dar MJ. Discovery of a novel and highly selective JAK3 inhibitor as a potent hair 

growth promoter. J Transl Med. 2024 Apr 18;22(1):370. doi:https://10.1186/s12967-024-05144-4  

PMID: 38637842. 

https://10.0.3.253/acs.jmedchem.4c02568
https://10.0.4.15/d4ob02074j
https://10.0.13.61/fimmu.2024.1418422
https://10.0.4.162/s12967-024-05144-4
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¶ Cham PS, Singh A, Jamwal A, Singh R, Anand R, Manhas D, Sharma S, Singh VP, Nandi U, 

Singh SK, Singh PP*. Discovery of Ring-Annulated Analogues of Cannabidiol as Potential 

Anticancer Agents: Synthesis and Biological Evaluation. ACS. Med. Chem. Lett. 2024, Oct 

17;15(11):1832-1842; doi: https://10.1021/acsmedchemlett.4c00233  PMID: 39563806. 

¶ Kaur S, Sharma K, Sharma A, Sandha KK, Ali SM, Ahmed R, Ramajayan P, Singh PP, Ahmed 

Z, Kumar A. Fluvoxamine maleate alleviates amyloid-beta load and neuroinflammation in 

5XFAD mice to ameliorate Alzheimer disease pathology. Front Immunol.2024 Jul 

29;15:1418422. doi: https://10.3389/fimmu.2024.1418422  PMID: 39136022. 

¶ Naikoo RA, Painuli R, Akhter Z, Singh PP*. Cannabinoid receptor 2 (CB2)    modulators: A 

patent review (2016-2024). Bioorg Chem.2024 Dec;153:107775. 

doi:https://10.1016/j.bioorg.2024.107775  PMID: 39288632.  

¶ Ayaz MO, Bhat AQ, Akhter Z, Badsera N, Hossain MM, Showket F, Parveen S, Dar MS, Tiwari 

H, Kumari N, Bhardwaj M, Hussain R, Sharma A, Kumar M, Singh U, Nargorta A, Kshatri AS, 

Nandi U, Monga SP, Ramajayan P, Singh PP*, Dar MJ. Identification of a novel GSK3ɓ 

inhibitor involved in abrogating KRas-dependent pancreatic tumors in Wnt/beta-catenin and NF-

kB dependent manner. Life Sci. 2024 Aug 15;351:122840. doi:https://10.1016/j.lfs.2024.122840  

PMID: 38876185. 

Patents: 

¶ Cham, P. S.; Singh, A.; Jamwal, A.; Singh, R.; Shabu, Thapa, S.; Wazir, P.; Nandi, U.; Singh, S.; 

K.; Parvinder Pal Singh*. Synthesis of (N-alkyldihydrol-2H-oxazinyl)-cannabidiol as anti-

proliferative agent; Application PCT/IN2023/051204; WO2024134682A. 

¶ Cham, P. S.; Anand, L.; Arfath, Y.; Rashid, N.; Maqbool, M. S.; Gupta, R.; Akhter, Z.; Singh, V.; 

P.; Ahmed, Z.; Rafiq, S. R.; Malik, F. A.; Parvinder. Pal Singh*. 2'-{heterocyclyl (aryl/alkyl) 

methyl}-cannabidiol compounds and process for preparation thereof; Application 

PCT/IN2024/050516; WO2024231957A. 

¶ Riyaz Ahmed, Gulshan Kumar, Sheena Mahajan, Praveen Verma, Pankaj Cham, Qazi Naveed 

Ahmed, D. Reddy, Ravi Shankar & Singh, Parvinder Pal Singh*. - process for the preparation 

of nafamostat, camostat and their derivatives. Application 

PCT/IN2023/050123;US20250188022A1;JP2025505208A. 

2. Scientific work done: 

A brief description of research accomplishments attained during this reporting time: 

1) Keeping Up with the Qôs: Mechanistic Insights and Validation of Quinoline and Quinazoline 

Scaffolds as Potent Drugs against Tuberculosis: J. Med. Chem. 2025 Jun 10. 

doi:https://10.1021/acs.jmedchem.4c02568 PMID: 40493800 

The eternal battle against Tuberculosis necessitates the discovery of novel drugs. This study outlines 

identification of novel quinoline and quinazoline series through phenotypic screening of the 

ChemDiv library against Mtb-H37Rv. The potency, mode of inhibition, and structureïactivity 

relationships around the confirmed actives are described. Both series disclosed potent anti-TB 

https://10.0.3.253/acsmedchemlett.4c00233
https://10.0.13.61/fimmu.2024.1418422
https://10.0.3.248/j.bioorg.2024.107775
https://10.0.3.248/j.lfs.2024.122840
https://10.0.3.253/acs.jmedchem.4c02568
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activity against drug-sensitive and drug-resistant strains. The quinazoline series exhibited 

cytotoxicity toward eukaryotic cells, while the quinoline compounds were both active and 

noncytotoxic. Among the quinoline compounds, the most promising molecule, IIIM-IDD-Q1b, 

exhibited an IC90 of 9.7 ɛg/mL, with no observed cytotoxicity, resulting in a high safety index 

(>10). It demonstrated potent intracellular inhibition against Mtb as made evident by fluorescence 

imaging and CFU enumeration. Mode-of-action studies revealed that quinoline compounds target 

DNA gyrase, while quinazoline series target ATP synthase. Overall, both series demonstrate 

promising biological properties and a favorable pharmacokinetic profile. Further medicinal 

chemistry optimization could enhance and boost the anti-TB potency of the identified compounds. 

This work was done in collaboration with Dr. Rashmi's Group. 

 

 

 

 

 

 

 

 

 

 

 

 

2) Chemoselective benzylic Csp3ïH bond oxidation reactions catalyzed by the AgII(bipy)2S2O8 

complex: Org Biomol Chem.2025 May 28;23(21):5224-5233 

Herein, we present a silver-catalyzed method for the selective oxidation of benzylic Csp3 ïH bonds 

with high chemo- and regioselectivity. This approach efficiently converts toluenes into aldehydes, 

benzylic methylenes into ketones, and benzylic alcohols into aldehydes. Notably, the reaction also 

proceeds under in situ generated catalytic conditions and is scalable. Control experiments further 

indicate that water serves as the oxygen source in the oxidized products. 

 

 

 

 

 

 

 

 

3) Discovery of Ring-Annulated Analogues of Cannabidiol as Potential Anticancer Agents: 

Synthesis and Biological Evaluation: ACS. Med. Chem. Lett. 2024, Oct 17;15(11):1832-1842; 
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Cannabidiol (CBD) is a nonpsychoactive cannabinoid derived from Cannabis sativa and its potential 

therapeutic effects extend beyond its well-known antiepileptic properties. Exploring CBD and its 

analogues as anticancer agents has gained significant attention in recent years. In this study, a series 

of novel ring-annulated analogues of CBD with oxazinyl moiety were synthesized and evaluated for 

their antiproliferative effect. The analogues 4d and 4h demonstrate promising activity against breast 

and colorectal cancer. Furthermore, mechanistic insights revealed that the identified candidates arrest 

the G1 phase of the cell cycle and induce apoptosis via the mitochondrial pathway in breast cancer 

cell lines. Notably, CBD ring-annulated analogues 4d or 4h exhibit enhanced solubility, better 

metabolic stability, and lowered cytochrome P450 (CYP) inhibition liability compared to CBD. 

These multifaceted attributes highlight the potential of cannabinoid-based candidates for further 

preclinical development. This work was done in collaboration with Dr. Shashank's Group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) Discovery of a novel and highly selective JAK3 inhibitor as a potent hair growth promoter: J 

Transl Med. 2024 Apr 18;22(1):370. 

 

JAK-STAT signalling pathway inhibitors have emerged as promising therapeutic agents for the 

treatment of hair loss. Among different JAK isoforms, JAK3 has become an ideal target for drug 

discovery because it only regulates a narrow spectrum of ɔc cytokines. Here, we report the discovery 

of MJ04, a novel and highly selective 3-pyrimidinylazaindole based JAK3 inhibitor, as a potential 

hair growth promoter with an IC50 of 2.03 nM. During in vivo efficacy assays, topical application of 

MJ04 on DHT-challenged AGA and athymic nude mice resulted in early onset of hair regrowth. 

Furthermore, MJ04 significantly promoted the growth of human hair follicles under ex-vivo 

conditions. MJ04 exhibited a reasonably good pharmacokinetic profile and demonstrated a 

favourable safety profile under in vivo and in vitro conditions. Taken together, we report MJ04 as a 
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highly potent and selective JAK3 inhibitor that exhibits overall properties suitable for topical drug 

development and advancement to human clinical trials.This work was done in collaboration with Dr. 

Jamalôs Group. 

 

5) Cannabinoid receptor 2 (CB2) modulators: A patent review (2016ï2024): Bioorg Chem.2024 

Dec;153:107775. 

Cannabinoid receptors CB1 and CB2 play critical roles in regulating numerous central and 

peripheral physiological activities. While efforts have been made to develop ligands for both CB1 

and CB2 receptors, CB1 receptor ligands often have restricted use due to undesirable psychotropic 

side effects. Consequently, recent cannabis research has increasingly focused on CB2-specific 

ligands. Pharmacological agonists of CB2 receptors have shown potential in managing pain, 

inflammation, arthritis, neuroprotection, cancer, and other disorders. Despite several CB2 receptor 

ligands entering clinical trials, none have achieved market approval except natural cannabinoids and 

their derivatives, primarily due to insufficient CB2/CB1 receptor selectivity. However, new-

generation ligands developed in recent years have demonstrated improved selectivity. This review 

covers patent literature on CB2 modulators from 2016 to 2024, highlighting the major advances in 

the field. During this period, the majority of research has concentrated on using CB2 modulators to 

alleviate inflammation and pain. Additionally, patents have explored CB2 modulators for a range of 

specific diseases, including: psychiatric and neuropsychiatric disorders, schizophrenia, multiple 

myeloma and osteoporosis, ocular inflammation and neuropathic Pain, cancer anorexia and weight 

loss, antioxidant and anti-aging agents, lymphocytopenia, hearing loss, Alzheimerôs disease, cancer 

and non-malignant tumors. Notably, recent years have seen increased interest in CB2 

antagonists/inverse agonists, with few candidates advancing to clinical studies. Significant progress 

has been made in the synthesis and modulation of selective CB2 agonists and antagonists, paving the 

way for future developments in CB2 modulators. This review provides insights and prospects for the 

continued evolution ofCB2-targeted therapies. 



        CSIR-Indian Institute of Integrative Medicine 

Page | 14 
 

 

 

6) Identification of a novel GSK3ɓ inhibitor involved in abrogating KRas dependent pancreatic 

tumors in Wnt/beta-catenin and NF-kB dependent manner: Life Sci. 2024 Aug 15;351:122840 

Pancreatic cancer is an aggressive malignancy with a poor survival rate because it is difficult to 

diagnose the disease during its early stages. The currently available treatments, which include 

surgery, chemotherapy and radiation therapy, offer only limited survival benefit. Pharmacological 

interventions to inhibit Glycogen Synthase Kinase-3beta (GSK3ɓ) activity is an important 

therapeutic strategy for the treatment of pancreatic cancer because GSK3ɓ is one of the key factors 

involved in the onset, progression as well as in the acquisition of chemoresistance in pancreatic 

cancer. Here, we report the identification of MJ34 as a potent GSK3ɓ inhibitor that significantly 

reduced growth and survival of human mutant KRas dependent pancreatic tumors. MJ34 mediated 

GSK3ɓ inhibition was seen to induce apoptosis in a ɓ-catenin dependent manner and downregulate 

NF-kB activity in MiaPaCa-2 cells thereby impeding cell survival and anti-apoptotic processes in 

these cells as well as in the xenograft model of pancreatic cancer. In vivo acute toxicity and in vitro 

cardiotoxicity studies indicate that MJ34 is well tolerated without any adverse effects. Taken 

together, we report the discovery of MJ34 as a potential drug candidate for the therapeutic treatment 

of mutant KRas-dependent human cancers through pharmacological inhibition of GSK3ɓ.This work 

was done in collaboration with Dr. Jamalôs Group. 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/pancreas-cancer
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/survival-rate
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/pancreas-tumor
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/acute-toxicity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
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RAVI SHANKAR 

 

 
Dr. Ravi Shankar (Principal Scientist) with his Research Group 

1. Publications/Patents: 

Publications: 

¶ Gulshan Kumar, Misbah Tabassum, Bhupesh K Sharma, Rajesh Kumar, Javeed Ahmad Tali, 

Davinder Singh, Ravindra K Rawal, Sanket K Shukla, Ravi Shankar, Design and Synthesis of C-8 

spiro-isoxazoline analogues of 14-Deoxy-11, 12-didehydroandrographolide (14-DDA) for dual 

targeting of CDK4 and BCL2 mediated anticancer activity, Journal of Molecular structure, 2024, 

137072. 

¶ Davinder Singh, Yashika Sharma, Divya Dheer, Ravi Shankar, Stimuli responsiveness of recent 

biomacromolecular systems (concept to market): A review, International Journal of Biological 

Macromolecules, 2024, 129901. 

¶ Bhupesh Kumar Sharma, Yashika Sharma, Manzoor Ahmed, Aarzoo Manzoor, Shaziya Choudhary, 

Ravindra K Rawal, Ravi Shankar. Design and synthesis of C-17 benzylidene derivatives of 14-

deoxyandrographolide (14-DAG) and their TNF-Ŭ and IL-6 expression inhibitory activities. Journal 

of Molecular Structure, 2025, 140770. 
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¶ Dolkar Rigzin, Gourav Paudwal, Davinder Singh, Chittaranjan Behera, Sumera Banoo Malik, Syed 

Mudassir Ali, Harjot Kaur Amit Nargotra, Ravi Shankar, Shashank K. Singh & Prem N. Gupta 

"Mechanistic Approach into 1, 2, 3-triazoles-based IIIM (S)-RS98 Mediated Apoptosis in Lung 

Cancer Cells." The AAPS Journal 27, no. 1 (2025): 35. 

Patents:  

¶ Gulshan kumar, Shazia Choudhary, Bhupesh Kumar Sharma, Alna Kuriyickal Martin, Yogesh 

sardana, Renuga Devi, Bokara Kiran Kumar, Manzoor Ahmed, Sanket Kumar Shukla, Qazi Naveed 

Ahmed, Ravi Shankar, Zabeer Ahmed, C-17 Benzimidazole, Benzothiazoles of 14-deoxy-11,12-

didehydroandrographolide as a potential anti-viral agents and process for prepration, provisional 

patent, filed number :0248NF2024 

2. Scientific work done: 

¶ Design and Synthesis of C-8 spiro-isoxazoline analogues of 14-Deoxy-11, 12-

didehydroandrographolide (14-DDA) for dual targeting of CDK4 and BCL2 mediated anticancer 

activity 

14-Deoxy-11,12-didehydroandrographolide (14-DDA, 3), a secondary metabolite from 

Andrographis paniculata Nees, was modified to synthesise a new series of C-8 spiro-isoxazoline 

derivatives. Given the known anticancer potential of andrographolide derivatives, these compounds 

were evaluated against breast (MCF-7), lung (A549), pancreatic (MiaPaCa-2), and prostate (PC-3) 

cancer cell lines. Most derivatives showed greater activity than the parent molecules, with 

compound 4k being most potent in MCF-7 cells (IC  = 3 ɛM). Mechanistic studies indicated that 

4k induced ROS generation, reduced mitochondrial membrane potential, inhibited colony 

formation, and triggered apoptosis by downregulating BCl-2 and Cdk-4. These results highlight 4k 

as a promising anticancer lead with reduced in vitro toxicity. 

 

Figure 1: Synthesis of C-8-substituted spiroisoxazoline adducts of 14-DDA 
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¶ Design and Synthesis of C-17 benzylidene derivatives of 14-deoxyandrographolide (14-DAG) and 

their TNF-Ŭ and IL-6 expression inhibitory activities 

Benzylidene derivatives of 14-deoxyandrographolide (14-DAG) were synthesised in good to 

excellent yields and tested for anti-inflammatory activity. Most compounds were non-toxic and 

evaluated for nitric oxide (NO) inhibition in LPS-induced RAW 264.7 macrophages, with 

andrographolide as a reference. Compound 4e showed much stronger NO inhibition than 

andrographolide and was further tested for its effect on pro-inflammatory cytokines. It significantly 

reduced TNF-Ŭ levels (IC  = 8.07 ɛM) compared to andrographolide (IC  = 15.86 ɛM). Docking 

studies suggested strong hydrogen bonding and alkyl interactions of 4e with TNF-Ŭ. These results 

indicate 4e as a promising lead for developing new anti-inflammatory agents. 

 

Figure 2: Synthesis of C-17 benzylidene derivatives of 14-deoxyandrographolide (14-DAG) 

¶ C-17 Benzimidazole, Benzothiazoles of 14-deoxy-11,12-didehydroandrographolide as a potential anti-

viral agents and process for prepration 

This work reports the design and synthesis of a novel compound, 3, 19-benzal-17-aldehyde-14-deoxy-

11,12-didehydroandrographolide, with the C-17 position modified by a formyl or heteroaryl group to 

improve biological activity. The derivatives, prepared in good yield and purity, showed strong antiviral 

potential, especially those with a benzimidazole ring. Among them, IIIM(S)-RS-46 displayed potent 

activity against SARS-CoV-2, achieving 86% viral load reduction in animal models, highlighting its 

promise as a lead candidate for coronavirus therapy. 
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Figure 3: IIIM(S)RS-46 as potent inhibitor of SARS-CoV-2 (COVID-19) 

¶ Mechanistic Approach into 1, 2, 3-triazoles-based IIIM (S)-RS98 Mediated Apoptosis in Lung 

Cancer Cells 

Lung cancer is the second most common cancer and the leading cause of cancer deaths worldwide, 

creating an urgent need for new treatments. 1,2,3-Triazole derivatives are emerging as promising 

anticancer agents. In this study, we tested our synthesised compound IIIM(S)-RS98 against various 

cancer cell lines and found it most effective against A549 lung cancer cells, with high selectivity 

over normal cells. IIIM(S)-RS98 induced apoptosis, increased ROS and nitric oxide, disrupted 

mitochondrial membrane potential, caused G1 cell cycle arrest, and reduced cell migration and 

colony formation. Mechanistic studies showed it suppressed the PI3K/p-Akt pathway, activated pro-

apoptotic proteins, and triggered caspase-mediated apoptosis. Docking studies confirmed its strong 

binding to apoptotic target proteins, supporting its potential as a lead for lung cancer therapy. 

 

 
Figure 4: Mechanistic Pathway of (S)-RS98 1,2,3-TriazoleïInduced Apoptosis in Lung Cancer 

Cells. 
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AMIT NARGOTRA 

 

 
Dr. Amit Nargotra (Sr. Principal Scientist) with his Research Group 

 

1. Publications/Patents: 

Publications: 

Å MA Wani, P Kumari, A Nargotra. Machine learning framework coupled with CADD for predicting 

sphingosine kinase 1 inhibitors. Computers in Biology and Medicine (2025) 194, 110448 

Å H Kaur, M Gupta, Z Ahmed, A Nargotra. Psychoactive Plant Database: a phytochemical resource 

for neurological drug discovery. Frontiers in Pharmacology (2025) 16, 1569127 

Å R Dolkar, G Paudwal, D Singh, C Behera, SB Malik, SM Ali, H Kaur, A Nargotra, R Shankar, SK 

Singh, PN Gupta.Mechanistic Approach into 1, 2, 3-triazoles-based IIIM (S)-RS98 Mediated 

Apoptosis in Lung Cancer Cells. The AAPS Journal (2025) 27 (1), 35 

Å Manas Ranjan Barik, Harjot Kaur, Tanzeeba Amin, Harshita Tiwari, Gurleen Kour, Anindya 

Goswami, Zabeer Ahmed, Amit Nargotra. Network pharmacology and in vitro validation to 

elucidate the molecular mechanism of Boswellia serrata phytoconstituents on inflammation. Journal 

of Proteins and Proteomics (2024) 15 (3), 473-489 

Å Diksha Kumari, Harjot Kaur, Tashi Palmo, Amit Nargotra, Kuljit Singh. Exploring natural product 

library as potential target against sterol C-24 methyltransferase protein of Leishmania donovani. 

Natural Product Research (2024) 

Å Dixhya Rani, Diksha Kumari, Anil Bhushan, Vishwani Jamwal, Bashir Ahmad Lone, Gunjan 

Lakhanpal, Amit Nargotra, Kuljit Singh, Prasoon Gupta. Design, synthesis, and biological 
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evaluation of eugenol-isoxazoline hybrid derivatives as potential anti-leishmanial agents. Journal of 

Molecular Structure (2024) 1308, 138105 

 

2. Scientific work done: 

I. Classification & Prediction of Sphingosine Kinase 1 (SK1) Inhibitors 

Sphingosine kinase 1 (SphK1) plays a pivotal role in cancer progression, metastasis, and chemotherapy 

resistance, making it a key target for therapeutic interventions in cancer, cardiovascular diseases, and 

inflammatory disorders. To explore potential inhibitors of SphK1, a comprehensive dataset of 655 

molecules with reported IC  values was curated from 32 peer-reviewed publications (2009ï2024) and 2 

patents. Chemical structures were drawn using ChemDraw and converted to SMILES format for 

machine learning (ML) model development. After removing duplicate entries, the dataset was refined to 

535 unique molecules, enhancing the quality and reliability of the predictive models. A total of 200 

molecular descriptors were computed using the RDKit module in Python, and the top 25 were selected 

via the Boruta feature selection method. 

Machine learning models including Decision Trees (DT), Support Vector Machines (SVM), K-Nearest 

Neighbors (KNN), Random Forest (RF), Linear Regression (LR), and AdaBoost (ABDT) were trained 

on these selected descriptors. Among them, RF demonstrated the highest performance with an accuracy 

of 89.81%, specificity of 90%, and F1-score of 0.88, while ABDT followed closely with 87.94% 

accuracy and 88.34% recall. Statistical evaluation of all models employed metrics such as accuracy, 

precision, recall, F1-score, and Matthews correlation coefficient (MCC). For external validation, a 

dataset of 2,173 molecules from the Synthetic Library of Col Sir R.N. Chopra Repository at IIIM 

Jammu was screened, resulting in the identification of 187 potential SphK1 inhibitors. 

Top-ranked hits were further subjected to molecular docking and 100 ns molecular dynamics (MD) 

simulations. Compounds IS01027, IS01265, and IS00998 remained stably bound within the 

sphingosine-binding pocket of SphK1, showing minimal RMSD fluctuations. MM/GBSA free energy 

calculations confirmed PF-543 as the most potent binder (ï101.25 kcal/mol), followed by IS01265 (ï

94.52 kcal/mol), IS01027 (ï85.53 kcal/mol), and IS00998 (ï82.57 kcal/mol). The stability of these 

complexes was attributed to key hydrogen bonds, hydrophobic interactions, and ˊḯ  stacking. 

Additionally, all four ligands exhibited favorable drug-like properties, with IS00998 particularly noted 

for its high solubility and moderate oral bioavailability. 

This integrated approach combining cheminformatics, machine learning, molecular docking, and 

molecular dynamics simulations provides a powerful framework for identifying and optimizing novel 

SphK1 inhibitors. The study has been published in Computers in Biology and Medicine under the title 

ñMachine Learning Framework Coupled with CADD for Predicting Sphingosine Kinase 1 Inhibitors.ò 

The flowchart of the entire work is presented in figure 1. 
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Figure 1: Flow chart for Classification & Prediction of Sphingosine Kinase 1 (SK1) Inhibitors. 

II. Molecular docking study of Tinospora cordifolia compounds against covid-19 main protease 

(Mpro) target protein.  

Molecular docking was conducted on the COVID-19 main protease (Mpro) (PDB ID: 6LU7, chain A) 

for understanding the mode of interactions. A total of 20 molecules were docked, and the docking results 

highlighted significant interactions between the main protease and the N3 inhibitor as well as the given 

set of test compounds. Among all, TC-34 showed the best binding (Figure 2). This study shows the 

potential of TC-34 and other top-ranking compounds as promising candidates for inhibiting COVID-19 

main protease, paving the way for further experimental validation. 

 

Figure 2. Compound TC-34: (A) 3D interaction and (B) 2D interaction diagrams showing hydrogen bond interactions 

with key residues Glu166, Asp187, Asn142, Leu141, and Thr26 (yellow dashed lines) within the active site of the 
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COVID -19 main protease. The N3 inhibitor: (C) 3D interaction and (D) 2D interaction diagrams highlight hydrogen 

bonding interactions with residues His41, Glu166, Gln189, and Thr190 in the active site of the same target protein. 

III. Development of Psychoactive Plant Database is given below as Figure 3. 

This work is now published and the PPD database is copyrighted by CSIR-IIIM Jammu [Psychoactive 

Plant Database: a phytochemical resource for neurological drug discovery; 

https://doi.org/10.3389/fphar.2025.1569127. ] 

 

Figure 3. Home page of psychoactive plant database along with recent activities, plant gallery, statistical of database 

data, search engine and 124 plant list. 

 

The Psychoactive Plant Database (PPD) is a groundbreaking resource that bridges the gap between 

traditional medicine and modern drug discovery. By cataloging over 7,000 bioactive compounds from 

124 medicinal plants, the database provides a comprehensive platform for exploring the therapeutic 

potential of psychoactive plants. The integration of ethnopharmacological knowledge, computational 

analyses, and detailed compound data makes it an invaluable tool for researchers targeting 

neurological and neurodegenerative diseases. Key features, such as ADMET profiling, molecular 

docking studies, and phytochemical classification, shows the therapeutic potential of plant-derived 

compounds. The PPDôs emphasis on traditional knowledge ensures that valuable insights from 

Indigenous and ancient practices are preserved and used in modern research. By facilitating the 

discovery of novel neuroprotective agents, PPD paves the way for safer and more effective treatments 

for neurological disorders, addressing an urgent global need. A snapshot of the database  

https://doi.org/10.3389/fphar.2025.1569127.
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IV. In Silico to In Vitro Pipeline for TNF -Ŭ Inhibitors 

This study focuses on targeting Tumor Necrosis Factor-alpha (TNF-Ŭ), a key pro-inflammatory cytokine 

implicated in systemic inflammation and various pathological conditions. Bridging computational 

modeling with experimental validation, the research aims to identify potent TNF-Ŭ inhibitors through an 

integrative approach. The in silico workflow included molecular docking to assess binding affinity and 

orientation, 100 ns molecular dynamics (MD) simulations to evaluate the stability of protein-ligand 

complexes, and MM/GBSA free energy calculations to quantify binding strengths. Based on 

computational outcomes, promising candidate molecules were selected for in vitro biological assays to 

ensure translational relevance and experimental validation of the predictions. The study involved 

comprehensive in silico analyses, including re-docking with co ligand, mutagenesis analysis, and 

detailed interaction profiling of shortlisted lead compounds. The workflow is given in figure 4. 

 
Figure 4. Flowchart for identification of potent TNF-Ŭ inhibitors from in-house compound library 

V. Molecular docking study for PIK 3CA target protein. 

The present study aims to investigate the cytotoxic potential of institutional molecule based on 1,2,3 

triazole [IIIM(S)-RS98] on multiple cancer cell lines in collaboration with Pharmacology Division. 

Molecular docking study of the test compound exhibited binding affinity of -9.9 kcal/mol for the 

PIK3CA target protein and identified as PIK3CA inhibitor. Notably, the compound demonstrated stable 

hydrogen interaction with apoptotic target protein PIK3CA and results were significant with respect to 

our biological results. 
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Figure 5. 2D and 3D interaction models of the compound with PIK3CA (A, B) target protein, displaying binding 

affinities of -9.9 kcal/mol. Various protein-ligand interactions are depicted using different color legends. 
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JASHA S. MOMO HMUNGSHEL ANAL 

 
Dr. Jasha S. Momo Hmungshel Anal (Sr. Scientist) with his Research Group 

1. Publications/Patents: 

Publications: 

¶ Puneet Kumar, Kanhaiya Kumar, and Jasha Momo H. Anal. Isolation, Pharmacological Properties, 

Chemical Syntheses, and Biosynthesis of Isobavachalcone (IBC): A Historical Perspective for the 

Future Direction. Mini-Reviews in Organic Chemistry (2025). 

¶ Jasha Momo H. Anal, Lobeno Mozhui, and Samuel Lalthazuala Rokhum. Unveiling the therapeutic 

potential of insect-derived natural products for drug discovery. Future Journal of Pharmaceutical 

Sciences 11, no. 1 (2025): 2. 

¶ Kumar, Puneet, Sapna Saini, Anjali Gangwar, Rashmi Sharma, and Jasha Momo H. Anal. 

Antibacterial activity of structurally diverse natural prenylated isobavachalcone derivatives.RSC 

Advances 14, no. 45 (2024): 32771-32785. 

¶ Choudhary, Rupali, Puneet Kumar, Sanket K. Shukla, Asha Bhagat, Jasha Momo H. Anal, Gurleen 

Kour, and Zabeer Ahmed. Synthesis and potential anti-inflammatory response of indole and amide 
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derivatives of ursolic acid in LPS-induced RAW 264.7 cells and systemic inflammation mice model: 

Insights into iNOS, COX2 and NF-əB. Bioorganic Chemistry 155 (2025): 108091. 

¶ Shahi, Ashutosh, Rakshit Manhas, Srija Bhattacharya, Arti Rathore, Puneet Kumar, Jayanta 

Samanta, Manish Kumar Sharma, Avisek Mahapa, Prasoon Gupta, and Jasha Momo H. Anal. 

Synthesis and antibacterial potential of novel thymol derivatives against Methicillin-resistant 

Staphylococcus aureus and P. aeruginosa pathogenic bacteria. Frontiers in Chemistry 12 (2024): 

1482852. 

¶ Lone, Waseem Iqbal, Jagdish Chand, Puneet Kumar, Yashi Garg, Zabeer Ahmed, Debaraj 

Mukherjee, Anindya Goswami, and Jasha Momo H. Anãl. Discovery of colchicine aryne 

cycloadduct as a potent molecule for the abrogation of epithelial to mesenchymal transition via 

modulating cell cycle regulatory CDK-2 and CDK-4 kinases in breast cancer cells. Bioorganic 

Chemistry 150 (2024): 107581. 

¶ Kumar, Puneet, Ruhi Singh, Deepak Sharma, Qazi Parvaiz Hassan, Boobalan Gopu, and Jasha 

Momo H. Anal. Design, synthesis, and biological evaluation of chalcone acetamide derivatives 

against triple negative breast cancer. Bioorganic & Medicinal Chemistry Letters 107 (2024): 129795. 

 

2. Scientific work done: 

 

I. Antibacterial activity of structurally diverse natural prenylated flavonoid derivatives 

We synthesized a series of isobavachalcone (IBC) derivatives (IBC-2 to IBC-10) from Psoralea 

corylifolia and evaluated their antibacterial activity against Gram-positive and Gram-negative 

pathogens. IBC , IBC-2, and IBC-3 showed potent bactericidal effects, with IBC-3 

demonstrating broad-spectrum activity, minimal cytotoxicity, and a high selectivity index (>10). 

Mechanistic studies and SEM analysis indicated disruption of bacterial cell wall/membrane, 

while ADME-Tox profiling suggested good drug-likeness and oral bioavailability. Structureï

activity relationship insights highlight key functional groups driving antibacterial potency, 

supporting their potential as leads for new antibiotic development. 

 

II.  Design, synthesis, and evaluation of indole- and amide-modified ursolic acid derivatives as 

anti-inflammatory agents: mechanistic insights from LPS-induced macrophages and 

systemic inflammation models 

We isolated ursolic acid (UA) from Lavandula angustifolia marc and synthesized novel 

derivatives by introducing an indole ring at C-3 and an amide group at C-17 to overcome its poor 

solubility and bioavailability. Among them, UA-1 showed markedly enhanced anti-inflammatory 

activity, with a 7ï8 fold lower IC50 for NO inhibition than UA, strong interactions with TNF-Ŭ 

and NF-əB, and significant suppression of pro-inflammatory cytokines and oxidative stress while 

upregulating IL-10. In vivo, UA-1 reduced systemic inflammation, tissue damage, and serum 

biochemical markers, while exhibiting improved solubility and favorable drug-like properties. 

These findings highlight UA-1 as a promising lead with superior therapeutic potential over 

native UA. 
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III.  Synthesis and evaluation of novel colchicine derivatives with selective antiproliferative 

activity against melanoma cells 

We synthesized novel colchicine derivatives via a multi-component reaction and evaluated their 

anticancer potential against lung, breast, and melanoma cell lines. Among them, compound 3g 

showed superior activity against melanoma, with a two-fold higher selectivity index than 

colchicine, inhibiting colony formation (62.5%) and cell migration (69%). In silico studies 

confirmed its strong binding interactions at the colchicine site on tubulin, supporting its 

mechanism of microtubule disruption. These results highlight compound 3g as a promising lead 

with improved efficacy and reduced toxicity compared to colchicine. 

 

IV.  Isobavachalcone (IBC): Isolation, pharmacology, chemical synthesis, and biosynthesisð

past achievements and future direction 

Isobavachalcone (IBC), a prenylated flavonoid from Psoralea corylifolia, exhibits diverse 

pharmacological activities including antibacterial, anti-inflammatory, anticancer, antiviral, 

neuroprotective, and bone-protective effects. This mini-review highlights its isolation, 

bioactivities, chemical synthesis, and biosynthesis, emphasizing structural features that make 

IBC a promising scaffold for future drug discovery and therapeutic applications. 

 

V. Exploring the therapeutic potential of insect-derived natural products in drug discovery 

Insect-derived natural products represent an underexplored reservoir of bioactive compounds 

with significant therapeutic potential, as illustrated by cantharidin from blister beetles leading to 

the FDA-approved drug Ycanth. Their structural diversity and historical use in traditional 

medicine highlight their promise for drug discovery, calling for greater global research efforts to 

harness these metabolites for addressing unmet medical needs and advancing human health. 
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YOGESH PANDHARINATH BHARITKAR 

 
Dr. Yogesh P. Bharitkar (Sr. Scientist) with his Research Group 

1. Publications/patents: 

Publications: 

S.No Authors Title of the Article  Year of 

Pubn 

Name of 

Journal  

 

Country  Vol No. 

Issue, 

Pages 

DOI 

1. Chetan Paul Singh, 

Rohit Singh, 

Ghulam Mustafa, 

Ramajayan 

Pandian, Ravindra 

S. Phatake, 

Yogesh P. 

Bharitkar* . 

Discovery of structurally 

importantcycloartane-type 

triterpenes from 

Dysoxylumbinectariferum 

leaves and their anti-

inflammatory activity  

 

2024 

Journal of 

Molecular 

Structure 

Internati

onal 

1309, 

138183 

 

https://doi.or

g/10.1016/j.

molstruc.20

24.138183 

 

¶  

https://doi.org/10.1016/j.molstruc.2024.138183
https://doi.org/10.1016/j.molstruc.2024.138183
https://doi.org/10.1016/j.molstruc.2024.138183
https://doi.org/10.1016/j.molstruc.2024.138183
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2. Diksha Kumari, 

Parampreet Kour, 

Chetan Paul Singh, 

Rinku Choudhary, 

Syed Mudassir Ali, 

Sagar Bhayye, 

Yogesh P. 

Bharitkar,  *Kuljit 

Singh* 

Anhydroparthenin as a 

dual-target inhibitor against 

Sterol C-24 

methyltransferase and 

Sterol 14-Ŭ demethylase of 

Leishmania donovani: A 

comprehensive in vitro and 

in silico study 

2024 Internationa

l Journal of 

Biological 

Macromole

cules 

 

Internati

onal 

 https://doi.or

g/10.1016/j.i

jbiomac.202

4.132034 

3. Aliya Tabassum, , 

Harshad B. Bhore, 

Jayanta Samanta, 

Anil Kumar 

Katare, Ravindra 

S. PhatakeYogesh 

P. Bharitkar*  

Diversity-oriented semi-

synthesis of Alantolactone 

and Isoalantolactone 

hybrids employing 

azomethine ylide 

cycloaddition pathway  

2025 Journal of 

Molecular 

Structure 

Internati

onal 

1333, 

141729. 

https://doi.or

g/10.1016/j.

molstruc.20

25.141729 

4. Aliya Tabassum, 

Diksha Kumari, 

Harshad B Bhore, 

Tashi Palmo, 

Initha Venkatesan, 

Jayanta Samanta, 

Anil Kumar 

Katare, Kuljit 

Singh, Yogesh P. 

Bharitkar*  

Synthesis of novel 

spiroisoxazolidino hybrids 

of alantolactone and 

isoalantolactone via 1, 3 

dipolar nitrone 

cycloaddition and its 

antimicrobial Evaluation 

2025 Bioorganic 

Chemistry 

 

Internati

onal 

 154,  

108087 

https://doi.or

g/10.1016/j.

bioorg.2024.

108087 

5. Aliya Tabassum, 

Harshad B Bhore, 

Jayanta Samanta, 

Anil Kumar 

Katare, Yogesh P. 

Bharitkar*  

Discovery of two new 

tirucallane-type triterpenes 

anomers from Toona ciliata 

2024 Natural 

Product 

Research 

 

Internati

onal 

 https://doi.or

g/10.1080/1

4786419.20

24.2429115 

 

6. Chetan Paul Singh, 

Aliya Tabassum, 

Ravindra S. 

Phatake, Yogesh P. 

Bharitkar*  

Diversification of 

structurally significant 

cycloartane-type 

triterpenes: exploiting 

beddomeilactone 

2025 Natural 

Product 

Research 

Internati

onal 

 https://doi.or

g/10.1080/1

4786419.20

24.2429115 

7. Diljeet Kumar, 

Manzoor Ahmed, 

Nusrit Iqbal 

Andrabi, Chetan 

Paul Singh, Diksha 

Saroch, Yogesh P 

Bharitkar , 

Anti-inflammatory and 

anti-oxidant potential of 

Dispiro-indanedione hybrid 

of parthenin via regulating 

Nrf2 and NF-əB/MAPK 

pathways 

2025 European 

Journal of 

Pharmacolo

gy 

 

Internati

onal 

 996, 

177547 

https://doi.or

g/10.1016/j.

ejphar.2025.

177547 

https://doi.org/10.1016/j.ijbiomac.2024.132034
https://doi.org/10.1016/j.ijbiomac.2024.132034
https://doi.org/10.1016/j.ijbiomac.2024.132034
https://doi.org/10.1016/j.ijbiomac.2024.132034
https://doi.org/10.1016/j.molstruc.2025.141729
https://doi.org/10.1016/j.molstruc.2025.141729
https://doi.org/10.1016/j.molstruc.2025.141729
https://doi.org/10.1016/j.molstruc.2025.141729
https://www.sciencedirect.com/journal/bioorganic-chemistry
https://www.sciencedirect.com/journal/bioorganic-chemistry
https://www.sciencedirect.com/journal/bioorganic-chemistry/vol/154/suppl/C
https://doi.org/10.1016/j.bioorg.2024.108087
https://doi.org/10.1016/j.bioorg.2024.108087
https://doi.org/10.1016/j.bioorg.2024.108087
https://doi.org/10.1016/j.bioorg.2024.108087
https://doi.org/10.1080/14786419.2024.2429115
https://doi.org/10.1080/14786419.2024.2429115
https://doi.org/10.1080/14786419.2024.2429115
https://doi.org/10.1080/14786419.2024.2429115
https://www.tandfonline.com/doi/abs/10.1080/14786419.2025.2477222
https://www.tandfonline.com/doi/abs/10.1080/14786419.2025.2477222
https://www.tandfonline.com/doi/abs/10.1080/14786419.2025.2477222
https://www.tandfonline.com/doi/abs/10.1080/14786419.2025.2477222
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Gurleen Kour, 

Sreedhar 

Madishetti, Asha 

Bhagat, Sanket K 

Shukla, Zabeer 

Ahmed 

8. Clement Odunayo 

Ajiboye, Dorcas 

Olufunke 

Moronkola, Arfan 

Khalid, Akinbo 

Akinwumi 

Adesomoju, Sagar 

S Bhayye, Yogesh 

P. Bharitkar , 

Govind Yadav, 

Mahendra Kumar 

Verma 

Isolation, characterization, 

HPLC quantification, in-

vitro and in-silico 

evaluations of coumarins 

and coumarolignans 

from Blighia 

unijugata stem with their 

chemotaxonomic 

significance 

2025 Biochemica

l 

Systematics 

and 

Ecology 

Internati

onal 

120, 

104950 

https://doi.or

g/10.1016/j.

bse.2024.10

4950 

9 Jyoti Chandan, 

Suruchi Gupta, 

Zabeer Ahmed, 

Shashank Kumar 

Singh, Puneet 

Kumar, Rupali 

Choudhary, 

Sundeep Jaglan, 

Yogesh 

Bharitkar , 

Gurleen Kour, 

Ekta Nehra, Ravail 

Singh 

Metabolite profiling and 

bioactivity of fungal 

endofauna 

from Xiphinemanuragicum 

in the rhizosphere 

of Withaniasomnifera 

2025 Environme

ntal Science 

and 

Pollution 

Research 

 

Internati

onal 

32,  8448ï

8461 

https://doi.or

g/10.1007/s1

1356-025-

36228-3 

 

2. Scientific work done: 

The research group is engaged in discovery of novel natural products and synthesis of natural 

products hybrids for natural products driven drug discovery. 

Discovery of Structurally Important Phytochemicals 

1) Discovery of structurally important cycloartane-type triterpenes from 

Dysoxylumbinectariferumleaves 

Dysoxylumbinectariferum (Cup-Calyx White Cedar) is a large tree from the Meliaceae family, 

known for its diverse natural products such as alkaloids, coumarins, steroids, and flavonoids. It has 

been a primary source for isolating the rohitukine scaffold, which has led to various clinical 

candidates. The leaves of D. binectariferumare particularly noted for their structurally interesting 

https://doi.org/10.1016/j.bse.2024.104950
https://doi.org/10.1016/j.bse.2024.104950
https://doi.org/10.1016/j.bse.2024.104950
https://doi.org/10.1016/j.bse.2024.104950
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://link.springer.com/article/10.1007/s11356-025-36228-3
https://doi.org/10.1007/s11356-025-36228-3
https://doi.org/10.1007/s11356-025-36228-3
https://doi.org/10.1007/s11356-025-36228-3
https://doi.org/10.1007/s11356-025-36228-3
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triterpenoids, especially cycloartane-type triterpenes, which exhibit a wide range of 

pharmacological activities, including antitumor, anti-inflammatory, and anti-HIV effects. Recent 

studies have isolated 12 new cycloartane-type triterpenes (figure-1), with their chemical structures 

and stereochemistry determined through NMR and ESI-HRMS analysis, and their absolute 

configurations established using X-ray crystallography. 

 

Figure 1: structures of isolatedcycloartane-type triterpenes (1-13) from D. binectariferum. 

2) Discovery of two new tirucallane-type triterpenes anomers from Toona ciliate 

The Toona genus belongs to the Meliaceae family and is primarily found in tropical and 

subtropical regions, particularly in Asia and Australia. The most notable species, Toona ciliata 

(also known as red cedar or Indian Mahogany), is prized for its reddish timber used in furniture, 
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cabinetry, and boat building. Its range extends from Afghanistan to Papua New Guinea and 

Australia. In traditional medicine, its bark and leaves are utilized to treat various ailments, 

including cardiovascular diseases, diabetes, and immune disorders. Toona ciliata is rich in 

bioactive compounds, including bioactive limonoids and triterpenoids, which contribute to its 

medicinal value. From chloroform extract we able to isolated two new tirucallane-type triterpene 

and which were characterized by 1H, 13C and 2D NMR analysis. However, 1H, 13C and HSQC 

NMR spectra indicated the presence of a mixture of two isomers.X-ray diffraction analysis 

authenticated the molecular structures of the compound. It further revealed that the isomers 1 and 

2 were co-crystallized together in the crystal lattice with a ratio of approximately 67:33, as 

confirmed by X-ray crystal structure analysis (Figure-2). 

 

Figure 2. Compounds 1ï2 isolated from Toona ciliata leaves 

Synthesis of Natural Products Hybrids 

1) Diversity-Oriented Semi-Synthesis of Alantolactone and Isoalantolactone Hybrids Employing 

Azomethine Ylide Cycloaddition Pathway 

Alantolactone and isoalantolactone, sesquiterpene lactones from Innularecemosa, exhibit significant 

pharmacological effects, including anti-inflammatory, anticancer, and antimicrobial properties. This 

study focused on large-scale extraction and structural modification of these compounds through an 

azomethine ylide cycloaddition, leading to the creation of diverse novel hybrids such as dispiro-

oxindolo and indanedione (Scheme 1-3). The synthesized compounds were characterized using 

various spectroscopic techniques, and in silico studies indicated their favorable drug-like properties, 

including ideal physicochemical traits and promising pharmacokinetics. This research demonstrates 

the potential of these modified derivatives in drug discovery, highlighting the utility of azomethine 

ylide cycloaddition for enhancing the diversity of natural products. 
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Scheme 1. Synthesis of dispiro-oxindolo/indanedione/acenaphthylen-2-one hybrids of alantolactone and iso-

alantolactone using L-proline. 

 

Scheme 2. Synthesis of dispiro-oxindolo/indanedione/acenaphthylen-2-one hybrids of alantolactone and iso-

alantolactone using L-thiazolidine- 4- carboxylic acid (thioproline). 
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Scheme 3.Synthesis of dispiro-oxindolo/indanedione/ acenaphthylen-2-one hybrids of alantolactone and iso-

alantolactone using sarcosine 

2) Synthesis of Novel Spiro-isoxazolidino Hybrids of Alantolactone and Isoalantolactonevia 1,3 

Dipolar Nitrone Cycloaddition and its Antimicrobial Evaluation 

Alantolactone and isoalantolactone, two isomeric sesquiterpene lactones from Innularecemosa, were 

utilized to synthesize novel isoxazolidine hybrids through a two-step process involving nitrone 

synthesis and 1,3-dipolar cycloaddition (Scheme 4-6). The cycloadducts were characterized using 

advanced spectroscopic techniques, including HRMS and various NMR methods. The study also 

involved synthesizing a dinitrone for further cycloaddition, yielding products with high regio- and 

diastereoselectivity. The absolute configuration of the compounds was confirmed through 2D NMR 

and X-ray diffraction analysis. The antimicrobial activity of the synthesized compounds was tested 

against Gram-positive and Gram-negative pathogens, with compounds 3f and 4f showing promising 

activity against various Staphylococcus aureus strains at low concentrations. These compounds 

demonstrated bacteriostatic effects and caused significant cellular damage. Overall, the nitrone 1,3-

dipolar cycloaddition method proved effective for creating spiroisoxazolidine hybrids, benefiting 

from the reactivity of the Ŭ,ɓ-unsaturated bonds in alantolactone and isoalantolactone. The process 

yielded stable compounds without the need for chromatographic purification, resulting in excellent 

yields. 
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Scheme 4: Synthesis of spiro-isoxazolidino alantolactone and isoalantolactone hybrids 

 

 

Scheme 5: Synthesis of di-spro di-isoxazolidino alantolactone and isoalantolactone hybrids using 

glyoxal dinitrone 
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Scheme 6: Synthesis of di-spiro di-isoxazolidino alantolactone and isoalantolactone hybrids using 

terephthalaldehyde di-nitrone 
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RAVINDRA S. PHATAKE 

 

 
Dr. Ravindra Phatake (Scientist) with his Research Group 

 

1. Publications/Patents: 

Publications: 

¶ Synthesis and Anticancer Evaluation of Thia-Michael Addition Derivatives of 

Dehydrocostuslactone: In Vitro and In Silico Studies 

Anil Bhushan, Manzoor Ahmed, Salil Suresh, Rohit Singh, Dixhya Rani, Sanket K. Shukla, Zabeer 

Ahmed, Prasoon Gupta*, and Ravindra S. Phatake* ,J. Mol. Struct., 2025,1342, 142723. 

¶ Anti-Cancer Potential of Dehydrozingerone's Phenoxy-Acetamide Derivatives: Discovery of a 

Potent Lead with Dual Anti-Proliferative and Anti-Metastatic Activities 

Chetan Kumar, Anshurekha Dash, Rohit Singh, Tanzeeba Amin, Salil Suresh, Anindya 

Goswami,*andRavindra S. Phatake* ,Bioorg. Chem., 2025, 159, 108413.  

¶ Diversification of structurally significant cycloartane-type triterpenes: exploiting beddomeilactone 

Chetan Paul Singh, Aliya Tabassum, Ravindra S Phatake* , Yogesh P Bharitkar*, Nat Prod 

Res.,2025, doi.org/10.1080/14786419.2025.2477222.  
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¶ Diversity-oriented semi-synthesis of Alantolactone and Isoalantolactone hybrids employing 

azomethine ylide cycloaddition pathway  

Aliya Tabassum, Harshad B. Bhore, A  Mercy Abarna, Jayanta Samanta, Anil 

Kumar Katare, Ravindra S. Phatake, Yogesh P. Bharitkar*, J. Mol. Struct., 2025,1333, 141729. 

¶ Pharmaceutical applications of microbial biosurfactants 

Farina Sultan, Debraj Maji, Ravindra S. Phatake, Kanhaiya Kumar*,  Int. J. Pharm., 2025, 661, 

125887. 

¶ Discovery of structurally important cycloartane-type triterpenes from Dysoxylumbinectariferum 

leaves and their anti-inflammatory activity 

Chetan Paul Singh, Rohit Singh, Ghulam Mustafa, Ramajayan Pandian, Ravindra S. Phatake, 

Yogesh P Bharitkar*, J. Mol. Struct., 2024,1309, 138183. 

Book Chapters 

¶ Is Structural Engineering of Quinone Offering New Research Directions for the Discovery of Anti-

Cancer Drugs? 

Rohit Singh, Raniya Zubair, Salil Suresh and Ravindra S. Phatake* 

Chapter-3, 2024, Book- Quinone-based Compounds in Drug Discovery, by ELSEVIER INC 

¶ Understanding Quinone Derivatives Antibacterial and Antimicrobial Activities Relies on the 

Structural Activity Relationship. 

Ujjawal Havelikar, Saranya S., Gowri K. Babu and Ravindra S. Phatake* 

Chapter-4, 2024, Book- Quinone-based Compounds in Drug Discovery, by ELSEVIER INC 

¶ Pharmacological Diversity in Integrative Medicine: Exploring Sources and Approaches to Drug 

Discovery Utilizing Natural Products. 

Ritu Painuli, Biru Chauhan, Kanhaiya Kumar,Chetan Kumar*, andRavindra S. Phatake*  

Chapter 13,2025, Book- Secondary Metabolites and Drug Discoveries, by Wiley 

¶ Assessing the Value of Allopathic Medicine in Non-Communicable Disease Management: Costs, 

Benefits, and Side Effects 

Ritu Painuli, Abhishek Kumar Gupta, Chetan Kumar*, and Ravindra S. Phatake*  

Chapter 16,2025, Book- Secondary Metabolites and Drug Discoveries, by Wiley 

¶ The Global Importance of Medicinal Plants in Healthcare and Traditional Medicine 

Ritu Painuli, Manoj Gautam, Dhanashree Shinde, Chetan Kumar*, and Ravindra S. Phatake* 

Chapter 2,2025, Book- Importance of Medicinal Plants, by Wiley. 

 

2. Scientific work done: 

During April 2024ïMarch 2025, Dr. Ravindra S. Phatakeôs research group at the NPMC Division made 

significant advances in the area of organic and medicinal chemistry, with a strong emphasis on the 

design, synthesis, and biological evaluation of bioactive small molecules inspired by natural products. 
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The work integrated synthetic organic chemistry, structure activity relationship (SAR) studies, and in 

vitro/in silico biological assessments to identify novel therapeutic leads. 

A major thrust was directed toward natural product-inspired anticancer agent development. The 

group reported the synthesis of novel thia-Michael addition derivatives of dehydrocostuslactone, 

demonstrating promising anticancer activity validated through both in vitro cytotoxicity assays and 

computational docking studies. In a parallel effort, a library of phenoxy-acetamide derivatives of 

dehydrozingerone was prepared, leading to the discovery of a potent dual-acting lead with both anti-

proliferative and anti-metastatic potential. 

The group continued its expertise in terpenoids modification chemistry, with diversification of 

cycloartane-type triterpenes from Dysoxylumbinectariferum and semi-synthetic exploitation of rare 

lactone scaffolds such as beddomeilactone, alantolactone, and isoalantolactone. Diversity-oriented 

synthetic approaches, including azomethine ylide [3+2] cycloaddition pathways, enabled the generation 

of structurally complex hybrids with potential anti-inflammatory and anticancer activity. 

In addition to synthetic programs, the group contributed to medicinal chemistry reviews and 

book chapters that highlight strategic molecular modifications of quinones, their SAR trends in 

antibacterial, antimicrobial, and anticancer contexts, and the pharmacological diversity of natural 

products in integrative medicine. These scholarly works provided a critical knowledge base for drug 

discovery from nature-derived scaffolds. Collaborative work extended into pharmaceutical 

biotechnology, particularly the application of microbial biosurfactants for drug delivery and 

pharmaceutical formulations, bridging green chemistry with medicinal applications. 

Overall, the period marked a productive year of innovation at the interface of natural product 

chemistry and medicinal chemistry, with the research outputs advancing both fundamental synthetic 

methodologies and translational prospects for novel therapeutic agents. 
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YEDUKONDALU NALLI 

 

 
Dr. Yedukondalu Nalli (Scientist) with Research Group 

 

1. Publications/Patents: 

Publications: 

¶ (3R)-Obscurolide A: A New Obscurolide from Streptomyces Chartreusis SA-7 Isolated from Soil of 

The North Western Himalayas. Ravi S. Manhas, Neha Sharma, Safeya Begum, Yedukondalu Nalli, 

Asha Chaubey Natural Product Research, 2025, https://doi.org/10.1080/14786419.2025.2.  

¶ Two New Dibenzyl-ũ-Butyrolactone Lignans with Cytotoxic Activity from HimalaiellaHeteromalla, 

an Indian Himalayan Plant. Singh, B., Thappa, C., Komal, Laasya Priya, P., Begum, S., Yedukondalu 

Nalli & Gopu, B. Natural Product Research, 2025, https://doi.org/10.1080/14786419.2025.2491122. 

¶ Phytochemical Investigation of Cannabis Sativa: Isolation and Structure Determination of Spiro-

Indans. Yedukondalu Nalli, Eleonora Boccia, Gianluigi Lauro, Giuseppe Bifulco, Gamidi Rama 

Krishna Journal of Molecular Structure, 2025, https://doi.org/10.1016/j.molstruc.2025.141653. 

¶ Canniprene B, A New Prenylated Dihydrostilbene with Cytotoxic Activities from The Leaves of 

Cannabis Sativa. Yedukondalu, N, Singh, B., Singh, A., Rana, S., Sharma, K., Viswakarma, P., 

Gopu, B. Natural Product Research, 2024, 1-9. 

¶ Canonical DDR Activation by EMT Inducing Agent 5-Fluorouracil is Modulated by A Cannabinoid 

Based Combinatorial Approach Via Inducing Autophagy and Suppression of Vimentin Expression. 

https://doi.org/10.1080/14786419.2025.2
https://doi.org/10.1016/j.molstruc.2025.141653
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Mir, K. B., Chakraborty, S., Amin, T., Kumar, A., War, A. R.; Yedukondalu Nalli, Kumar, R., Kumar, 

L. D., Ali, A.; Goswami, A. Biochemical Pharmacology 2024, 223, 116126. 

¶ Evaluation of Anti Inflammatory and Immunosuppressant Potential of Isotelekin in 

Lipopolysaccharide (LPS) Stimulated Macrophage (RAW 264.7) and Sheep Red Blood Cells 

(SRBC) Sensitized Murine Models. Qasam, I., Nawaz, S., Kumari, H., Chauhan, N., Yedukondalu 

Nalli, Yadav, G. Advanced Biology 2025, 9, 2400386. 

¶ Neuroprotective Effects of Cannabispirenone A against NMDA-Induced Excitotoxicity in 

Differentiated N2a Cells. Thapa, S., Yedukondalu Nalli, Singh, A., Singh, S. K.; Ali, A. Oxidative 

Medicine and Cellular Longevity 2024, https://doi.org/10.1155/2024/3530499. 

¶ Bioassay-Guided Fractionations of Cannabis Sativa Extract and HPLC-Assisted Purifications of 

Anti-Proliferative Active Fractions Lead to The Isolation of 16 Known and One New Phytomolecule 

and Their In-Silico Analysis. Yedukondalu Nalli, Bharti, S., Amin, T., Singh, R., Behera, J., Bhayye, 

S. S., Bharitkar, Y. P., Goswami, A., Verma, M. K. Medicinal Chemistry Research 2024, 33, 635-

650. 

¶ Divergent Synthesis of Fractionated Cannabis Sativa Extract Led to Multiple Cannabinoids C-&O-

Glycosides with Anti-Proliferative/Anti-Metastatic Properties. Yedukondalu Nalli, Mir, K. B., Amin, 

T., Gannedi, V., Jameel, E., Goswami, A., Ali, A. Bioorganic chemistry 2024, 143, 107030. 

 

2. Scientific work done: 

Dr. Nalliôs group integrates ethnobotanical knowledge with cutting edge natural product chemistry to 

discover, characterize, and optimize bioactive molecules from plants, microorganisms, and marine 

invertebrates. Their work targets cancer, antimicrobial resistance, and neurodegenerative diseases 

through systematic chemical exploration and drug discovery innovation. 

A major focus of their research work is the phytochemical and pharmacological investigation of 

Cannabis sativa. This has led to the discovery of structurally unique molecules such as four novel 

spiroindanes, cytotoxic stilbenes (Canniprene A and B), glycosylated cannabinoids, and 

Cannabispirenone A, a CB1 receptor modulator with neuroprotective activity. By pioneering an extract 

engineering strategy, Dr. Nalliôs group has generated rare and novel cannabinoids with enhanced 

pharmacological profiles, including C- and O-glycosides that exhibit potent anti-invasive activity in 

breast and pancreatic cancer cells, and oxidized cannabinoids with strong anti-MRSA effects. 

Key findings include: 

¶ Phytochemical Investigation of Cannabis Sativa: Isolation and Structure Determination of 

Spiro-Indans 
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Four undescribed, ɓ-, Ŭ-chevicospiranol (1, 2), 4-prenylspirenone B (3), and, 6-prenylspirenone B (4), 

along with ten known spiroindans were discovered in Cannabis sativa. The structures were determined 

through 1D, 2D NMR, HRMS, and quantum mechanical calculations. Compounds 1 and 2 have an 

unprecedented fused system of 3-hydroxychavicol with ɓ- and Ŭ-cannabispiranol core, respectively, 

while 3 and 4 are prenylated spiroindan congeners. Detailed NMR data assignments of isomeric 

pairs 2a ï 2b, 3a ï 3b, and 4a ï 4b, corrected the misidentification of the previously reported 

spiroindane, prenylspirodinone (5). Besides, the crystal structures of 2a, 3a, and 5a were determined by 

SC-XRD experiments. 

¶ Canniprene B, a new prenylated dihydrostilbene with cytotoxic activities from the leaves of 

Cannabis sativa 
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A new, canniprene B (4), along with five known (1 ï 3 and 5 ï 6) dihydrostilbenes were isolated from 

the leaves of Cannabis sativa collected at CSIR ï IIIM, Jammu, India. Structures of all isolated 

compounds were elucidated by spectroscopic data analysis, including 1D and 2D NMR, and HR-ESI-

MS. Canniprene B is a new prenylated dihydrostilbenes, a positional isomer of the known compound 

canniprene(5). The cytotoxic activities of these compounds (1 ï 6) were evaluated using the SRB assay 

against a panel of five human cancer cell lines. Notably, canniprene B (4) exhibited varying levels of 

cytotoxicity with IC50 values ranging from 2.5 ï 33.52 ɛM, demonstrating the most potent activity 

against pancreatic cancer cells.  

Beyond Cannabis, the labôs systematic screening of bioresources has produced: 

¶ (3R)-obscurolide A, a new obscurolide from Streptomycessp. SA-7 isolated from soils of the 

North Western Himalayas. 

 
A new obscurolide, (3R)-obscurolide A (5) and four previously identified metabolites streptalbonin F 

(1), chartreusin (2), TAN 1364B (3) and streptalbonin G (4) were isolated from Streptomyces chartreusis 

SA-7, obtained from soil of the North Western Himalayas. The structure of new compound (3R)-

obscurolide A (5) was elucidated by spectroscopic data analysis, including 1D and 2D NMR, and HR-
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ESI-MS, while the known compounds (1ï4) were identified by comparing their spectral data with the 

literature. Notably, chartreusin (2) is a wel-known antimicrobial agent with broad-spectrum activity, 

while the other compounds had been reported to display moderate antimicrobial effects against various 

test strains. 

¶ Two New Dibenzyl-ũ-Butyrolactone Lignans with Cytotoxic Activity from 

HimalaiellaHeteromalla, an Indian Himalayan Plant. 

Two new (-)-

parairesinol (3), lappaol G (5), and three known (1, 2, and 4) dibenzyl-ɔ butyrolactone lignans were 

isolated from the Indian Himalayan herb Himalaiellaheteromalla. Their structures were characterized by 

NMR and mass data analysis. In vitro cytotoxic study revealed that arctiin (4) showed promising growth 

inhibition across seven human cancer cells, with potent activity against Mia-PaCa-2 cells. Notably, 

compounds 3 and 5 did not demonstrate significant cytotoxicity up to 80 ɛM concentrations. 

Technical Expertise and Approach 

Technically, Dr. Nalliôs group deals in multidimensional NMR spectroscopy, high-resolution mass 

spectrometry, single-crystal X-ray diffraction, and advanced chromatographic methods (Flash, HPLC) 

for isolating complex natural products. They also employs semi-synthetic derivatization to enhance 

pharmacological potential. Their approach combines rigorous structural elucidation with bioassay-

guided fractionation, ensuring that discoveries move efficiently from isolation to biological evaluation. 

Through this integrated and multidisciplinary approach, Dr. Nalliôs group has contributed significantly to 

the identification of novel molecular scaffolds with therapeutic promise, advancing both the scientific 

understanding of natural product chemistry and its application in addressing unmet medical needs. 
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SHEIKH TASDUQ ABDULLAH 

 
Dr. Sheikh Tasduq Abdullah (Sr. Principal Scientist) with his Research Group 

Research Interests     Recent publications 

1.    Nonalcoholic fatty liver disease    

(NAFLD)  

ü  To develop of small animal models 

of NAFLD model and to elucidate the   

longitudinal, tissue, and cell-specific 

sequence of events in the pathogenesis of 

NAFLD -induced chronic liver damage 

mimicking human conditions. 
2.    Photo-Biology 

ü To decipher the Cellular, Molecular 

and Pathophysiological basis of in UVB -

induced skin 

photodamage/photocarcinogenesis& 

Melanogenesis 
3.   Drug Discovery 

ü To evaluate the therapeutic potential 

of natural compounds as therapeutic options 

and/or drug discovery approach in NAFLD, 

Photodamage and Skin Melanoma. 

o Sajeeda, A., Rashid, H., Malik, T. A., Sharma, R. 

R., Bhat, A. M., Kumar, A., .&Sheikh, T. A. 

(2024). Seabuckthorn pulp extract alleviates UV-

B-induced skin photo-damage by significantly 

reducing oxidative stress-mediated endoplasmic 

reticulum stress and DNA Damage in human 

primary skin fibroblasts and Balb/c mice skin. 

Environmental Science and Pollution 

Research, 31(34), 46979-46993. 

o Bhat, A. M., Bhat, I. A., Malik, M. A., Kaiser, P., 
Ramajayan, P., Rayees, S. R., ... &Tasduq, S. A. 
(2025). Inhibition of IKK complex by (2 methyl 
butyryl) Shikonin, a naturally occurring 
naphthoquinone, abrogates melanoma growth 
and progression via modulation of the 
IKK/NFəB/EMT signaling axis. International 
Immunopharmacology, 148, 114026.. 

o Umar, S. A., &Tasduq, S. A. (2025). 
Photophagy: Unveiling a Novel Cellular 
Mechanism in UVB-Induced Skin Aging and 
Resilience. International Journal of 
Dermatology. 
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Skin Biology: 

The major research focus of our lab is skin photo-

damage (Photo-carcinogenesis and Photo-aging), 

melanogenesis and melanoma. Solar UV radiation 

is known to elicit plenitude of events which 

culminates in skin photodamage. This lab studies 

major events responsible for initiating UVB 

induced photo-aging and skin cancer and the 

cellular, biochemical and molecular basis of UVB-

induced photo-aging along with the identification 

of target based potent therapeutic agents. 

Melanogenesis, a highly complex process of 

melanin biosynthesis, is one of the most visible 

physiological responses of skin to UV exposure.  

This lab also focuses on the mechanistic analysis 

of novel molecules that modulate melanogenesis 

for achieving therapeutically and cosmetically 

useful outcomes. A salient feature of UVB-

irradiation is generation of reactive oxygen species 

(ROS) and simultaneous modulation of ER stress, 

autophagy and apoptosis. This lab is particularly 

interested in understanding the mechanistic basis 

for the UVB induced ROS generation, ER stress, 

autophagy and apoptosis in skin cells. The recent 

focus of our lab has been to understand the 

interplay of autophagy and DNA Damage 

Response in Ultraviolet-(B) ïinduced skin 

photodamage 

Liver Biology:  

In liver biology we wish to understand the 

pathophysiology/pathogenesis of Non-alcoholic 

fatty liver disease and develop therapeutic 

interventions using novel approaches. 

Liver is the major player in the regulation of fat 

metabolism as it integrates endogenous and 

exogenous fatty acids. Any defect/perturbation in 

the liver fat metabolism potentially impacts the 

functioning of the liver. Prevalence of non-

alcoholic fatty liver disease (NAFLD) has been on 

an inclined trajectory with the rise in obesity. Non 

alcoholic steatohepatitis (NASH), an advanced 

stage of NAFLD, has emerged as third most 

common cause of liver transplantation. NAFLD 

can progress to cirrhosis and liver failure in 3% to 

15% cases and there have been emerging reports 

of a significant proportion of HCC cases in 

settings of NAFLD. Despite the high prevalence of 

NAFLD and its serious complications, the 

underling molecular events that implicate 

lipotoxicity remain poorly understood and need 

further investigation. Our research interest focuses 

on normal and diseased liver pathology. The 

research specifically focuses on metabolic and 

lipotoxic changes in the pathogenesis of NAFLD, 

the mechanism of action of various treatment 

options and response of In vivo model of disease 

to the treatment regimes 
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MUZAMIL AHMAD 

 
Dr. Muzamil Ahmad  (Principal Scientist) with his Research Group 

1. Publication/Patents: 

Å Research Article: 

Dar NJ, Gull B, Hamid A, Ahmed Z, Ahmad M. Withaferin-A kills neuronal cells: An off-putting 

facet of Withaniasomnifera as a neuroprotectant. Steroids. 2025 Jul 20; 222:109662. doi: 

10.1016/j.steroids.2025.109662. Online ahead of print. PMID: 40695418 

Å Review Paper: 

Muzaffer U, Gull B, Ahmed Z, Ahmad M. Neuropharmacological Interventions of Plant Origin for 

Parkinson's disease: A Comprehensive Appraisal. Curr Neuropharmacol. 2025 May 26. doi: 

10.2174/1570159X23666250523112027. Online ahead of print. PMID: 40442916 

Å Book Chapter: 

Gul B, Faheem MM, Ahmed Z, Ahmad M. Andrographolide in neurological disorders: A detailed 

overview. In Dar NJ & Bhat SA (Eds.), 2025 Small molecules in neurodegeneration (1st ed., pp. 

15). CRC Press.   https://doi.org/10.1201/9781003520610 

 

https://doi.org/10.1201/9781003520610
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2. Scientific work done: 

¶ Treating Neuropathic Pain: Preclinical Studies Using Peptide Libraries Based On Conotoxins: 

The project will entail the design and synthesis of peptide libraries incorporating non-protein amino 

acids and selenocysteine derived from native conotoxins and their purification and structural 

characterization using biophysical techniques. Neuropharmacological evaluation of the designed 

peptide libraries will be pursued using cellular models of neuropathic pain, using rodent spinal cord 

neurons, by quantification of relevant markers for chronic pain. Further on, the most potent 

conotoxin analogues will be assessed for pain-mitigating effects (biochemical as well as 

behavioural) after sciatic nerve ligation-induced neuropathic pain in rodents. 

Neuropathic pain is a significant issue for patients with conditions like cancer, diabetes, and arthritis, 

as well as those undergoing chemotherapy or spine surgery. It is often chronic, characterized by 

shooting or burning sensations, and results from nervous system dysfunction. Current treatments 

mainly provide only partial relief, but Ŭ-conotoxins from cone snails show promise as antagonists of 

nicotinic acetylcholine receptors (nAChRs). Inhibition of Ŭ9 Ŭ10 nAChRs can help alleviate 

neuropathology after nerve damage. Ŭ-conotoxins consist of 12ï19 amino acids with a stable 

structure formed by two disulfide bonds and a conserved proline residue. However, their 

effectiveness in humans is limited by degradation by proteases. Improving their stability through 

modifications, such as diselenide bonds and alterations at specific positions, can enhance their 

antagonistic activity.  

This project aims to develop synthetic mimics of Ŭ-conotoxins (e.g., Ŭ4/7, Ŭ4/4, Ŭ4/3 subfamilies) 

that are resistant to proteolytic degradation to target nAChRs and alleviate chronic pain in cellular 

and animal models. It will involve designing and synthesizing peptide libraries with non-protein 

amino acids and purifying these compounds. Neuropharmacological evaluations will be conducted 

using rodent spinal cord neurons to measure chronic pain markers, followed by assessments of the 

most effective conotoxin analogues in relieving pain in rodent models of neuropathic pain. 

¶ Pre-clinical validation of Anti -Alzheimer activity of a classical Unani Formulation: 

Alzheimer's disease (AD) is one of the major neurodegenerative disorders of old age affecting 

cognition. In India, 4 million people have some or other form of dementia. Despite the immense 

progress made in our understanding of Alzheimer's disease, developing a modality to check the 

disease progression has been majorly unsuccessful. Most of the established therapies are meant to 

afford functional benefit only and produce severe side effects on continued use. Thus, it becomes 

pressing to develop and implement newer treatments that delay the progression of the disease and 

are comparatively safe. In Unani Medicine, formulations containing medicinal are extensively used, 

particularly in the case of diseases that do not respond to therapies of modem medicine. Systematic 

scientific investigation of polyherbal formulations used in the Unani system of medicine offers 

great hope for use against diseases of the nervous system.  

¶ Role of PGE2-mediated inflammatory alterations in the deregulation of metastatic 

suppressors in glioblastoma: Our studies focus on finding definitive molecular links that link the 

PGE2-mediated inflammatory landscape and deregulation of key metastatic suppressors in 
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glioblastoma. Our studies will help to understand glioblastoma disease progression better and 

unravel novel molecular targets for therapeutic intervention. We will systematically delineate the 

role of the inflammatory injunctions in the initiation and progression of glioblastoma; determine the 

potential association of inflammation with potential signaling mechanisms resulting in deregulation 

of major metastatic suppressors to regulate glioblastoma carcinogenesis. 

¶ Neuro- and mito- protective effects of small molecules in parkinson's disease: The proposed 

studies aim to evaluate various small molecules of natural and synthetic origin aspotential as 

therapeutic agent for Parkinson's disease. By utilizing animal models and neuronal cell lines and 

focusing on neuroprotection, antioxidant and anti-inflammatory mechanisms, and mitochondrial 

health these studies will contribute to a deeper understanding of how small molecules can mitigate 

the progression of Parkinson's disease. 
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AJAY KUMAR 

 
Dr. Ajay Kumar (Principal Scientist) with his Research Group 

Research Interests 

¶ Alzheimerôs disease, Aging, Autophagy, NLRP3 inflammasome, Drug Transporters 

 

1. Publications/Patents: 

Publications: 

¶ Kour D, Khajuria P, Sharma K, Sharma A, Sharma A, Ali SM, Wazir P, Ramajayan P, Sawant 

SD, Nandi U, Ahmed Z, Kumar A. Isobavachalcone ameliorates Alzheimer disease pathology by 

autophagy-mediated clearance of amyloid beta and inhibition of NLRP3 inflammasome in 

primary astrocytes and 5x-FAD mice. Front Pharmacol. 2025 Mar 20;16:1525364. doi: 

10.3389/fphar.2025.1525364. PMID: 40183098; PMCID: PMC11965660. 

¶ Kulkarni AS, Ramana SR, Nuthakki VK, Bhatt S, Jamwal A, Nandawadekar LD, Jotshi A, 

Kumar A, Nandi U, Bharate SB, Reddy DS. Silicon incorporated tacrine: design, synthesis, and 

evaluation of biological and pharmacokinetic parameters. RSC Med Chem. 2025 Mar 7. doi: 

10.1039/d5md00019j. Epub ahead of print. PMID: 40177641; PMCID: PMC11959489. 

¶ Sandha KK, Kaur S, Sharma K, Ali SM, Ramajayan P, Kumar A, Gupta PN. Autophagy 

inhibition alleviates tumor desmoplasia and improves the efficacy of locally and systemically 
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administered liposomal doxorubicin. J Control Release. 2025 Feb 10;378:1030-1044. doi: 

10.1016/j.jconrel.2024.12.078. Epub 2025 Jan 3. PMID: 39746521. 

¶ Choudhary S, Kumar V, Sharma K, Gour A, Sahrawat A, Jotshi A, Manhas D, Nandi U, Bharate 

SB, Ahmed Z, Kumar A. Crocetin Delays Brain and Body Aging by Increasing Cellular Energy 

Levels in Aged C57BL/6J Mice. ACS PharmacolTransl Sci. 2024 Sep 11;7(10):3017-3033. doi: 

10.1021/acsptsci.4c00151. PMID: 39416964; PMCID: PMC11475333. 

¶ Kaur, S., Sharma, K., Sharma, A., Sandha, K. K., Ali, S. M., Ahmed, R., Ramajayan, P., Singh, 

P. P., Ahmed, Z., & Kumar, A. (2024). Fluvoxamine maleate alleviates amyloid-beta load and 

neuroinflammation in 5XFAD mice to ameliorate Alzheimer disease pathology. Frontiers in 

Immunology, 15, 1418422. https://doi.org/10.3389/fimmu.2024.1418422 

¶ Reddy CN, Nuthakki VK, Sharma A, Malik S, Tabassum M, Kumar R, Choudhary S, Iqbal F, 

Tufail Z, Mondhe DM, Kumar A, Bharate SB. Synthesis and Biological Evaluation of 

ColchicineƄAryl/Alkyl Amine Hybrids as Potential Noncytotoxic Cholinesterase Inhibitors: 

Identification of SBN-284 as a Dual Inhibitor of Cholinesterases and NLRP3 Inflammasome. 

ACS Chem Neurosci. 2024 Aug 7;15(15):2779-2794. doi: 10.1021/acschemneuro.4c00153. 

Epub 2024 Jul 26. PMID: 39056181.. 

¶ Manhas D, Dhiman S, Kour H, Kour D, Sharma K, Wazir P, Vij B, Kumar A, Sawant SD, 

Ahmed Z, Nandi U. ADME/PK Insights of Crocetin: A Molecule Having an Unusual Chemical 

Structure with Druglike Features. ACS Omega. 2024 May 2;9(19):21494-21509. doi: 

10.1021/acsomega.4c02116. PMID: 38764638; PMCID: PMC11097163. 

 

Patents 

¶ Sonali Sandip Bharate, Vikas Kumar, Rohit Singh, Sarita Rani, Mehak Gupta, Ajay Kumar, 

Sandip Bibishan Bharate, Ram Vishwakarma Sustained release formulations of Crocus sativus. 

US Patent Number: US12023365B2, Date of Patent: Jul 02, 2024. 

Clinical Development of CSIR-IIIM Leads  

We have filed an IND application for Phase-1 clinical trials of IIIM -141 in November 2024. 

Apart from that, we are moving forward with 4 phytopharmaceutical leads, viz (IIIM-64, IIIM-160, 

IIIM -BECF-01, and IIIM-CSEF-01), against different disease conditions. In all these leads, the pre-

clinical efficacy work has been done in my lab. 

 

2. Scientific work done: 

Alzheimerôs disease is characterized by a complex pathophysiology involving the accumulation of 

amyloid-beta (Aɓ) plaques and the formation of neurofibrillary tangles (NFTs) composed of TAU 



        CSIR-Indian Institute of Integrative Medicine 

Page | 52 
 

protein in the brain. These intracellular and extracellular protein aggregates disrupt critical neuronal 

functions, such as neurotransmission and intracellular transport, ultimately leading to neuronal death. 

Autophagy, a cellular clearance mechanism, plays a vital role in removing these harmful protein 

deposits. However, aging is associated with a decline in autophagy efficiency, which severely impairs 

this clearance process. Dr. Kumarôs research group has demonstrated, using both cellular and transgenic 

mouse models, that pharmacological induction of autophagy can effectively clear these protein 

aggregates from the brain. His findings indicate that the removal of Aɓ not only reduces 

neuroinflammation but also improves learning and memory in 5XFAD mice, a model of Alzheimerôs 

disease. 

In addition, Dr. Kumarôs lab is exploring whether age-related declines in brain function can be reversed 

using small molecules to enhance the clearance of pathological protein aggregates. His research also 

highlights the connection between protein accumulation and the activation of the NLRP3 

inflammasome, which triggers the release of IL-1ɓ and fosters a pro-inflammatory microenvironment in 

the brain, further exacerbating neuronal damage. His work has revealed a strong correlation between 

autophagy impairment and NLRP3-mediated inflammation, underscoring the potential of simultaneously 

targeting both pathways for the development of novel Alzheimerôs therapeutics. 

Beyond his academic research, which has led to a significant number of publications during 2024-25, he 

has played a significant role in advancing phytopharmaceutical drug development at CSIR-IIIM. 

Notably, his work has led to the filing of an Investigational New Drug (IND) application with the 

CDSCO for a Crocus sativus-based phytopharmaceutical aimed at treating Alzheimerôs disease in 

November 2024. 
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Dr. Rashmi Sharma (Sr. Scientist) with her Research Group 

1. Publications/Patents: 

Publications: 

Authors Title  Journal 

Anjali Negi, Summaya 

Perveen, Harpreet Kour, 

Parvinder Pal Singh, 

Rashmi  Sharma*  

Keeping up with the Qôs: Mechanistic 

Insights and Validation of Quinoline 

and Quinazoline scaffolds as potent 

drugs against Tuberculosis  

ACS Journal of Medicinal 

Chemistry (2025) 

Anjali Gangwar, Sapna 

Saini, and Rashmi 

Sharma* 

Galectins as Drivers of Host-

Pathogen Dynamics in 

Mycobacterium tuberculosis 

Infection. 

ACS Infectious Diseases 

(2025) 

 

Sapna Saini, Sunny Pal, 

and Rashmi Sharma* 

Decoding the Role of Antimicrobial 

Peptides in the Fight against 

Mycobacterium tuberculosis 

ACS Infectious Diseases 

(2025), 11, 2, 350ï365 

Summaya Perveen, 

Sunny Pal & Rashmi 

Sharma* 

Breaking the energy chain: 

importance of ATP synthase in 

Mycobacterium tuberculosis and its 

potential as a drug target. 

RSC Medicinal Chemistry 

(2025), 16, 1476-1498 

Sapna Saini, G. Lakshma 

Reddy, Anjali Gangwar, 

Harpreet Kour, Gajanan 

G. Nadre, Ramajayan 

Discovery and Biological Evaluation 

of Nitrofuranyl-Pyrazolopyrimidine 

Hybrid Conjugates as Potent 

Antimicrobial Agents Targeting 

RSC Medicinal Chemistry, 

(2025), 16, 1304-1328 


