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engagement and sustained capaeitydzA f RA Yy 3 =
mission to translate excellence in research into tangible societal impact.
During 202425, CSIRIM filed 10 new patents in India and 21 pateny
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.

hy GKS LI NIGYSNBRBKALI YR NB&2dz2NDS Y20AtATFdAZY
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
ySI NI & pn fF1K OGKNRddzZZAK NB&ASFNODK O2f f-lklo2a&N® &
capabilities.

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

15 skill development programs, benefitting over 750 participants through handsaining,
capacitybuilding and researcbriented exposure. The institute hosted over 20 events during the
year, bringing together academia, industry and government stakeholders. We were especially
K2Yy2NBR o0& (GKS 3IN}IOA2dza LINBaAaSyoOS 2F 12yQo6tS !
Singh, whose encouragement continues to inspire our pursuit of excellence.

| 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 2@25%. 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, CdlR 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
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Dr. az Naveed Ahmedr®rincipal Scientist) with his Research Group
1. Publications/Patents:

Publications:

Triflic Anhydride-Mediated Approach to Furo[3J@furans from Diacetonide Protected Furanoses
TA Dar, MY Bhat, N Sakander, QN Ahmed

The Journal of Organic Chemistry 89 (18), 130B®25

Trifluoromethanesulfonic anhydride @) exhibits excellent reactivity as an electrophile, serving as a
highly versatile reagent in diverse chemical transformations. Herein, we report an operationally simp
efficient, unique, and practical ois¢ep strategy for synthesizing diverse valuable structures bearing
furo[3,2-b]furans core leveraging ®6s pr omoted reactivity of ni t
furanose. Furthermore, we demonstrate the potential of furb[ian as a precursor for complex
structures through,3-dipolar cycloaddition.

€,

H T ?j:}_
._ W
CHEIy, reflux, 3 h
Ac Ac o
iy ® Appreciable yields N
”h ® Motal froe O}L..

4 ® Broad substrate scope

furo[3,2-b]furans core ® 27 examples fura[3,2-b}furans core
13 examples 14 examples
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An account on pyranosylated and furanosylated indolocarbazole natural products
N Sakander, F Hussain, QN Ahmed
Tetrahedron 162, 134116

W Isolation Bioactivities Q

Anti cancer ,
Sugar based Antibacterial :: O
X ‘ .

Anti fungal
Antiplasmodial
Analgesic

Glucose intake a y
-Total synthesis of both Pyranosylated Inkibitors of aIoEEN

yid

Indolocarbazole
natural products

The synthesis of biologically activedolocarbazoleatural producthas garnered significant attention
due to their diverspharmacological propertie§his review provides a comprehensive overview of
synthetic methodologies employed in the preparatiomdiflocarbazolelerivatives, highlighting key
strategies and recent advancements. Emphasis is placed on the isolation and synthesis of nat
occurring sugar based indolocarbazoles, suael@ccamycinstaurosporinandK252a Furthermore,
thebiological activitiesof these compounds and their potential applicationdrug discovenare

urally

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

and inspire further research in this area.

Synthesis of unsymmetric phosphorotrithioates by sequential coupling of-dichldro-N, N-
diethylphosphanamine with thiols and sulfenyl chloride

F Hussain, S Mahajan, S Ahmed, QN Ahmed

Organic & Biomolecular Chemistry 22 (10), 2600311

Herein, we present the first, eseep, direct synthesis of unsymmetric phosphorotrithioates through a

process involving sequential coupling of -tlithloro-N,N-diethylphosphanamine with thiols and
sulfenyl chloride. This method showcases excellent functional group tolerance, substrate compatibi
and mild reaction conditions, offering a streamlined approach for the challenging phosphorotrithio

lity,
ate

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

phosphoroselenodithioates

. B (FRSTOME sTEPPROCESS)
R 5H Ry, & CIH 5 i ] Adwvantages
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Unravelling the Spectrum: Recent Advances in the Synthesis of Phospletmmsum Bonded

Compounds
F Hussain, N Sakander, S Mahajan, QN Ahmed
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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.
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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 additee 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
Tetracet at e: -Hiterwlelesand®xamwkes s t o 2
N Sakander, TA Dar, QN Ahmed

The Journal of Organic Chemistry 89 (18), 1333318

S0 ““LCJ’” b@% e
|
QAc OAc ; Acls 4 GHGI; r-hulanoud- core

Dingatonids : 3a- 3r

oxazole core Ribafuranoss endoglucofuranase | (18 examples)
Sa-5i fefraacelale 5. mamharﬂdpmtﬂctﬂd H
(3 examplas) monosaccharides

Triflic anhydride mediated One- pot synthesis

Mild reaction condition Broad substrate scope

Matal frae DFT studies
Her ei n, we present t wo unpr ec e-duemotidesdandr ozxaaates,i 0 n
leveraging TiO6s promoted reactivity of nitril etetrawi t h

O-acetytb-d-ribofuranose. This method is highly efficient and straightforward and employs-steme
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metatlfree 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 structd
diverse compounds, significantly expanding the utility of0rin synthetic chemistry.

Stereoselective synthesis ofd2oxy2-bromaohexopyraneb-nucleosides: solveritee Lewis acid
catalysis

N Sakander, QN Ahmed

Organic & Biomolecular Chemistry 23 (3), 5388

An expedient solvedtree synthesis of -Beoxy2-bromchexopyraneb-nucleosides stereoand
regioselectively from protected glycals and unactivated nucleobases using cheaper and easily avai
reagent systems has been developed. The synthesis is mediated by a Lewis acid and-isesolVbat
substrate scope of the reaction was analysed with ether, ester aimitagdgted glycals as donors and

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

application in the synthesis ofd2oxynucleosides.

oK
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2 Stabds C-H linkage

2 Largs scake syrahesis
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2 works woll with differes protectisg groups
2 wids substraln scope

i Beoah pyrimiding and puriees bases axplered

BF3L Et 20 control |l ed-sishled teictt utved sy md-({Nacglamsio)aarfi
ketones: application to carbon and sulphur nucleophiles
S Ahmed, JS Banday, QN Ahmed

Organic & biomolecular chemistry 23 (4), 8888

This study presents a mefalr ee and sel ecdulvset istyunttehde sp rse(lgoafr ¢
acylamino) ketones utilizing nitriles, aldehydes, and terminal alkynes, mediated igt-BEF The
unique reactivity of BEEO, a potent Lewis acid, facilitates precise control over product formation. By
adjusting the concentration of BELO, we can effectively manipulate reaction pathways and
selectivity, ensuring the desired products are achieved with enhanced specificity. Notably, this met
demonstrates remar kabl e t ol enmapghtha,endoteoaremmes dne thiol,n
thereby enabling the synthesis of a diverse array of functionally significant compounds. This appro
offers a valuable tool for advancing synthetic methodologies in organic chemistry.
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BE 3- Et 2 Gpromoted unconventional reactions eb®oaldehyde: access teadmi d o o x a z-0 | €
keto amides/sulphonamides

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

Organic & Biomolecular Chemistry 23 (8), 180813

This study investigates the potential of boron trifluoride etherate-(#®) to trigger unprecedented
reactions of 2oxoaldehydes with nitriles and amides/sulphonamides. In contrast to the mechanism
conventi onal -carberglogtoipam:asxealdahydes induces a cyclization pathway to be
followed when reacting with nitriles, yielding-aimidooxazoles. Additionally, reactions with weak
nucl eophi | -keto ampides/sdiiphoramides. BOE®L catalysis offers a novel, efficient, and
operationally simple synthetic route to these valuable compounds, showcasing the versatility of bg
Lewis acids in organic transformations.

Svynthesis, application and requlatory consideration for the development of gbasetedrugs
N Sakander, AAhmed, QN Ahmed
QuinoneBased Compounds in Drug Discovery, 2782

n

ron

Quinonebased compounds represent a broad spectrum of pharmaceutical applications, including anti

cancer, antmalarial and antinflammatory treatments as the pharmaceutical industry continues to

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

important role in ensuring their safety and efficacy. This chapter provides an overview of regulatg
considerations for quinoAgased products, and highlights key aspects such as preclinical testing, clinig
trials, and postnarketing evaluations. The development and approval of quipased 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, 1373

Glycals have been widely used as a versatile building block for the synthesiglpéoSides and
branched sugars and the total synthesis of natural products and biologically active molecules.
versatility of glycals is due to their easy availability and the presence of a ring oxygen connected t
double bond. The inherent chirality of glycals also makes them valuable
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for the synthesis of various natural products and pharmaceuticals. This chapter provides a deta
overview of the progress made in synthesizing natural products and important molecules derived f
glycals.

Copper (i}catalyzed coupling of alkynyl glycosides: synthesis of dyt&diynelinked disaccharides
and dinucleosides

JS Banday, S Ahmed, QN Ahmed

Organic & Biomolecular Chemistry 23 (11), 262619

Herein we report coppearatalyzed coupling of alkynyl glycosides facilitating the synthesis of b3a
diynellinked disaccharides. The reaction is characterized by mild conditions employiffigeaddy
reagents, resulting in good yields of the desired products. This methodology exhibits significd
functional group tolerance with broad substrate scope. Furthermore, we have successfully extendec
approach to the synthesis of but&-diyne-linked dinucleosides.

Patents:

A process for the preparation of-hgdroxycytidine and its derivatives
D MUKHERJEE, QN AHMED, AAHMED, JS BANDAY

US Patent App. 18/558,928

. Scientific work done:
The research team is actively engaged in a series of experimental and analytical tasks. It is
described as follows:

' o : ioo N |
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! 11 %age Inhibition for PARP 1 =100
! 01 ICsp = 2.1pM (Cell line: UWB1.289): 120h
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ibition for PARP 1 = 92.7 i
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[ | :
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Rucaparib-based Alkylphosphonates as p ’ARP inhibitors.
Provisional Patent Application No: 202411016691 (NFNO No. 0211NF2023/IN).

Poly (ADP-ribose) polymerase (PARP) inhibitors have emerged as an important class of targeted ag
for cancers harboring defects in homologous recombination repair. In this study, a novel series
Rucaparibbased alkylphosphonates was designed and synthesized to enhance potency and PA
trapping ability. Structural modifications were explored in two directions: Series 1 without linker unit
in which the alkylphosphonate moiety was directly attached to the Rucaparib scaffold, and Serie
containing flexible linkers to modulate binding interactions and pharmacokinetic properties. Both ser|
yielded potent inhibitors, with IC50 values in the low nanomolar range against PARP1. Among the
NIM-26 5F demonstrated exceptional potency (I C
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outperforming Rucaparib in comparable assays. Strucuatigity relationship analysis revealed that

alkylphosphonate substitution contributed to enhanced binding affinity, while linker incorporation

modulated conformational flexibility and protéligand interactions. The lead compounds also
maintained favorable biochemical selectivity profiles, suggesting reducedrgét effects. These
findings underscore the potential of alkylphosphotfiatetionalized Rucaparib derivatives as promising
nextgeneration PARP inhibitors with applications in BR@AItant and homologous recombination
deficient cancers. The results pave the way for furtptimization and preclinical evaluation of this
chemotype in targeted oncology drug development.

1 In the project entitle@ynthesis of Reference Standards and-vitro and in-vivo studies (PK
studies) on the metabolites and longerm metabolites we have synthesized and dispatched
100 mg of the following compounds: 17 keto proatonozol, Bolasterone, ATD metabolitg
GHRP1(27) to National dope testirigaboratory

OH

ATD Metabolite Bolasterone 17-Keto Prostanozol

1 Project Title: Strategic SP Bond Forming Bio-orthogonal Functionalization Technique: A
Systematic Analysis, Standardization and Sit&pecific Coupling Strategy for Carrier
Drugs Conjugates

This project successfully developed a novel bioorthogonal strategyi h8nd formation between
phosphines and sulfonothioates under mild, addftee conditions. Through the conversion of thiols to
sulfonothioates, efficient coupling with phosphoramidite and phosphite compounds featuring sp
carbons was demonstrated, offering broad substrate compatibility and excellent functional grg
tolerance. A standardized sequential coupling protocol was also established, enabling-plo¢ one
synthesis of mixed unsymmetrical thiophosphonates, selenophosphonates, phosphorotrithioates,
phosphoroselenodithioates. Key achievements include the coupling of sulfonothioates with naty
product derivatives and the successful replacement of sulfur with selenium within the phosphorothid
framework, extending the chemical diversity and utility of these scaffolds. Additionally, a cycli
sulfoxidebased coupling strategy was introduced, achieving clean formation of phosphorothioa
derivatives without side products a limitation encountered with acyclic sulfoxides and sterically
hindered systems like lipoic acid. To broaden synthetic access, diverse designer P(lll) reagents \
screened, resulting in a general, versatile §?Seondforming protocol applicable to alcohols,
aromatics, heteroaromatics, and aliphatic substrates. These innovations collectively provide rof
methodologies for sitepecific conjugation, bioconjugation, drug development, and targetec
therapeutics, with promising applications in antiballyg conjugates (ADCs), prodrug systems, and
nextgeneration biomolecular modificatians
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PARVINDER PAL SINGH

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

1. Publications/Patents
Publications:

1 Negi A, Perveen S, Kour Hgingh 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. Chem2025 Jun 10. dohttps://10.1021/acs.jmedchem.4c02BMID:
40493800.

1 Akhter Z, Sharma S, Anand R, Samad M, Verma Biigh PP*. Chemoselective benzylic Csp
H bond oxidation reactions catalyzed by the'@ipy).S,0s complex.Org Biomol Chen2025
May 28;23(21):52246233. doi:https://10.1039/d40b0207/RMID: 40331291.

1 Kaur S, Sharma K, Sharma A, Sandha KK, Ali SM, Ahmed R, Ramajayamdh PP, Ahmed
Z, Kumar A. Fluvoxamine maleate alleviates amybéata load and neuroinflammation in
5XFAD mice to ameliorate Alzheimer disease patholodyront Immunol2024 Jul
29;15:1418422. dohttps://10.3389/fimmu.2024.141847PMID: 39136022

1 Hossain MM, Khalid A, Akhter Z, Parveen S, Ayaz MO, Bhat AQ, Badesra N, Showket F, Dg
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 haif
growth promoterJ Transl Med2024Apr 18;22(1):370. donttps://10.1186/s1296024-051444
PMID: 38637842.
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1 Cham PS, Singh A, Jamwal A, Singh R, Anand R, Manhas D, Sharma S, Singh VP, Nandi|U,
Singh SK,Singh PP* Discovery of RingAnnulated Analogues of Cannabidiol as Potential
Anticancer Agents: Synthesis and Biological Evaluatid@S. Med. Chem. Let2024, Oct
17;15(11):18321842; doi:https://10.1021/acsmedchemlett.4cO0ZPMID: 39563806.

1 Kaur S, Sharma K, Sharma A, Sandha KK, Ali SM, Ahmed R, Ramajayamdh PP, Ahmed
Z, Kumar A. Fluvoxamine maleate alleviates amylbata load and neuroinflammation in
5XFAD mice to ameliorate Alzheimer disease patholodgyront Immunol2024 Jul
29;15:1418422. dohttps://10.3389/fimmu.2024.141847PMID: 39136022.

1 Naikoo RA, Painuli R, Akhter ZSingh PP*. Cannabinoid receptor 2 (CB2)  modulators: A
patent review (201:2024). Bioorg Chen024 Dec;153:107775.
doi:https://10.1016/).bioorg.2024.1077PMID: 39288632.

1 Ayaz MO, Bhat AQ, Akhter Z, Badsera N, Hossain MM, Showket F, Parveen S, Dar MS, Tiwar
H, Kumari N, Bhardwaj M, Hussain R, Sharma A, Kumar M, Singh U, Nargorta A, Kshatri AS
Nandi U, Monga SP, Ramajayan $ingh PP , Dar MJ . I denti ficafti
inhibitor involved in abrogating KRadependent pancreatic tumors in Wnt/bedtenin and NF
kB dependent manndrife Sci 2024Aug 15;351:122840. ddittps://10.1016/}.1fs.2024.122840
PMID: 38876185.

Patents

1 Cham, P. S;; Singh, A.; Jamwal, A.; Singh, R.; Shabu, Thapa, S.; Wazir, P.; Nandi, U.; Singh, |S.;
K.; Parvinder Pal Singlt*. Synthesis of (Nalkyldihydrol2H-oxazinyl}cannabidiol as anti
proliferative agentApplication PCT/IN2023/051204; WO2024134682A.

1 Cham, P. S.; Anand, L.; Arfath, Y.; Rashid, N.; Magbool, M. S.; Gupta, R.; Akhter, Z.; Singh, V/;
P.; Ahmed, Z.; Rafig, S. R.; Malik, F. ABarvinder. Pal Singhr. 2'-{heterocyclyl (aryl/alkyl)
methyl}-cannabidiol compounds and process for preparatibrereof, Application
PCT/IN2024/050516; W0O2024231957A.

1 Riyaz Ahmed, Gulshan Kumar, Sheena Mahajan, Praveen Verma, Pankaj Cham, Qazi Naveed
Ahmed, D. Reddy, Ravi Shankar & SindParvinder 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 Q6s: Mechanistic I nsights
Scaffolds as Potent Drugs against Tuberculosis: J. Med. Chem 2025 Jun 10.
doi:https://10.1021/acs.jmedchem.4cO02FMID: 40493800
The eternal battle against Tuberculosis necessitates the discovery of novel drugs. This study out|ines
identification of novel quinoline and quinazoline series through phenotypic screening of the
ChemDiv library against M#H37Rv. The potency, mode of inhibition, and strudtastivity
relationships around the confirmed actives are described. Both series disclosed pof€Bt anti
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https://10.0.3.248/j.lfs.2024.122840
https://10.0.3.253/acs.jmedchem.4c02568

2)

3)

CSIRndian Institute of Integrative Medicines@

activity against drugensitive and drugesistant strains. The quinazoline series exhibited
cytotoxicity toward eukaryotic cells, whiléhe quinoline compounds were both active and
noncytotoxic. Among the quinoline compounds, the most promising molecule;IDIMQ1b,
exhibited an 1 C90 of 9.7 €9/ mL, with no ob
(>10). It demonstrated potent intracellular inhibition against Mtb as made evident by fluorescern
imaging and CFU enumeration. Medéaction studies revealed that quinoline compounds target
DNA gyrase, while quinazoline series target ATP synthase. Overall, both series demonstr,
promising biological properties and a favorable pharmacokinetic profile. Further medicin:
chemistry optimization could enhance and boost theTdhtpotency of the identified compounds.
This work was done in collaboration with Dr. Rashmi's Group.

> Potent compounds >Targct Identification > Target Validation >> Further studies >> Conclusion >

seeesesssnnsssnannnany //;\\ - -+ Drug
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"
: O i ATP synthase Luciferin + B HIM-IDD-Q1b
: SN : a ) Cellular ATP B
H : ADP+ Pi ATp S v Potent anti-TB activity
H NZ . \ Luciferase S Intracellular & : R
: : o infection stadi Low cytotoxicity
o’ Oxyluciferin + Sre A TRiccromsmaes v Bactericidal action
o vt || - 38R /Inhibits Mrb-DNA gyrase
Potint scattolie naitist ‘Whole-cell ATP PDBID: 4V1F Drug-Likeness VIntracellular Mtb sterilization
Vib-H3TRy content analysis VExcellent predicted PK profile

Chemoselective benzylic CsjpH bond oxidation reactions catalyzed by the Agll(bipy}S2Os
complex: Org Biomol Chen2025May 28;23(21):52246233

Herein, we present a silveatalyzed method for the selective oxidation of benzylic G$pBonds

with high cheme and regioselectivity. This approach efficiently converts toluenes into aldehydes

benzylic methylenes into ketones, and benzylic alcohols into aldehydes. Notably, the reaction &
proceeds under in situ generated catalytic conditions and is scalable. Control experiments fur
indicate that water serves as the oxygen source in the oxidized products.

(@]
r L Re Ag"(bipy),8,05 o Y R
gL Selectfluor, CH;CN/H,O (9:1, 4 mL), 30-40 °C ™1 Hel

< Wide functional group compatibility «# Good yields «# Open atmosphere
«# High chemo- and regio- selectivity «# No over oxidation

Discovery of RingAnnulated Analogues of Cannabidiol as Potential Anticancer Agents:
Synthesis and Biological EvaluationACS. Med. Chem. Left024,0ct 17;15(11):1832842;
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4) Discovery of a novel and highly selective JAK3 inhibitor as a potent hair growth promoterJ
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)

Cannabidiol (CBD) is a nonpsychoactive cannabinoid derived @anmmabis sativand its potential
therapeutic effects extend beyond its welbwn antiepileptic properties. Exploring CBD and its

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

of novel ringannulated analogues of CBD with oxazinyl moiety were synthesized and evaluated for

their antiproliferative effect. The analoguesand4h demonstrate promising activity against breast
and colorectal cancer. Furthermore, mechanistic insights revealed that the identified candidates &

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

cell lines. Notably, CBD ringannulated analogudsl 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 cannabiveséd candidates for further
preclinical developmenthis work was done in collaboration with Bhashank'&roup.

Cannabis sativa

Extraction

v Mild anti-proliferative action -~ Low solubility

16 ring annulated
synthesized

Improved anti-proliferative action,
solubility, metabolic stability,
CYP liability

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

JAK-STAT signalling pathway inhibitors have emerged as promising therapeutic agents for t
treatment of hair loss. Among different JAK isoforms, JAK3 has become an ideal target for dr
di scovery because it only regulates a narro
of MJO4, a novel and highly selectivep@rimidinylazaindole based JAK3 inhibitor, as a potential
hair growth promoter with an gof 2.03nM. During in vivo efficacy assays, topical application of

MJ04 on DHTchallenged AGA and athymic nude mice resulted in early onset of hair regrowth.

Furthermore, MJ04 significantly promoted the growth of human hair follicles undeivex
conditions. MJ0O4 exhibited a reasonably good pharmacokinetic profile and demonstrated
favourable safety profile under in vivo and in vitro conditions. Taken together, we report MJ04 ag
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highly potent and selective JAK3 inhibitor that exhibits overall properties suitable for topical drug
development and advancement to human clinical ffiais.work was done in collaboration with Dr.
Jamal 6s Group.

LA B| Inhibition of MJ04 on JAK family |(‘ -~ Tofacitinib |
| N H = 6 - MJ0o4 H
bl . JAK IC5, (nM) ICs, (nM) 2 :
: Q = isoforms K,, ATP 1mM ATP £ w { :
i % :
! T A A JAKI1 192.64 >10000 R '
| (L ol |
H H 7 3 :

"ol

~ N/ JAK 2 255.8 >10000
| N
11) 4 SRS L) 2549 Concentration in log (nM)
[ Inhibition of MJ04 on kinases | B ene gy s "
JAK1 8 :
Kinase ICs (nM)  Fold of selectivity m ENERL M -y mo\_’\ :
vs. JAK3 IR el wape)
S Qe
gk 2 TS 5
JAK1 192.64 95 o
JAK 2 255.88 126 [ o\ S
JAK 3 2.03 1 ap ~ . % 1AK2(6T90)
f @
EGFR 3267 1609 “gu¢¢,é°u
GSK-3-p 1843 908 o
IGF-IR 967 476 A
PI3-Ka >10000 >10000 N~ o
PL3-Kp >10000 >10000 s B L aaswe)
Con (e)
PL3-Ky 3667 1806 o ;‘,,',_»5\ 2
PLIKS  >10000 >10000 i = -

5) Cannabinoid receptor 2 (CB2) modulators: A patent review (20162024): Bioorg Chen024
Dec;153:107775.
Cannabinoid receptors CB1 and CB2 play critical roles in regulating numerous central apd
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-gpedifig2
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 fand
their derivatives, primarily due to insufficient CB2/CB1 receptor selectivity. Howeverr 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 advancesg 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, antioxidantand ardigi ng agent s, |l ymphocytopeni a, heai
and nommalignant 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 ofCBfargeted therapies
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CB2 Modulator (Patent Review 2016-2024)

dentification of a novel GSK3b inhibitor i
tumors in Wnt/beta-catenin and NFkB dependent manner:Life Sci 2024Aug 15;351:122840
Pancreatic cancés an aggressive malignancy with a peorvival rateébecause it is difficult to

nv

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

surgery, chemotherapy and radiation therapy, offer only limited survival benefit. Pharmacologic
interventions to inhibit Glycogen Synthase Kindsb et a ( GSK3b) activi
t herapeutic strategy for the treatment of p
involved in the onset, progression as well as in the acquisition of chemoresistance in pancre
cancer. Her e, we report the identification
reduced growth and survival of human mutant KRas depepdecteatic tumorsMiJ34 mediated

GSK3b inhibition was s-<eaenin demendenhmdannereandadpwmrpdulates| i

NF-kB activity in MiaPaCe2 cells thereby impeding cell survival and aagioptotic processes in
these cells as well as in the xenograft model of pancreatic cancer. lacutetoxicityand in vitro
cardiotoxicity studies indicate that MJ34 is well tolerated without aalwerse effectsTaken
together, we report the discovery of MJ34 as a potential drug candidate for the therapeutic treatn
ofmutant KRasle pendent human cancers through phar
was done in collaboration with Dr. Jamal 6s
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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

RAVI SHANKAR

1. Publications/Patents

Publications:

T
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Dr. Ravi ShankgiPrincipal Scientistyvith his Research Group

Gulshan Kumar, Misbah Tabassum, Bhupesh K Sharma, Rajesh Kumar, Javeed Ahmad T:

Davinder Singh, Ravindra K Rawal, Sanket K ShuRlayi Shankar, Design and Synthesis of&
spiroisoxazoline analogues of dZeoxy-11, 12didehydroandrographolide (d3DA) for dual
targeting of CDK4 and BCL2 mediated anticancer activityjrnal of Molecular structur024
137072.

Davinder Singh, Yashika Sharma, Divya Dhdgavi Shankar, Stimuli responsiveness of recent
biomacromolecular systems (concept to market): A revievgrnational Journal of Biological
Macromolecules2024 129901.

ali,

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

Ravindra K RawalRavi Shankar. Design and synthesis of-17 benzylidene derivatives of 14
deoxyandrographolide (3BAG) and their TNFU  a n-@lexgrelssion inhibitory activitieSournal
of Molecular Structurg2025 140770.
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1 Dolkar Rigzin, Gourav Paudwal, Davinder Singh, Chittaranjan Behera, Sumera Banoo Malik, Sy
Mudassir Ali, Harjot Kaur Amit NargotraRavi Shankar, Shashank K. Singh & Prem N. Gupta
"Mechanistic Approach into 1, 2-tBazolesbased IlIM (S)RS98 Mediated Apoptosis in Lung
Cancer Cells.The AAPS Journa7, no. 1 2025: 35.

Patents:

1 Gulshan kumarShazia Choudhary, Bhupesh Kumar Sharma, Alna Kuriyickal Martin, Yogesth
sardana, Renuga Devi, Bokara Kiran Kumar, Manzoor Ahmed, Sanket Kumar Shukla, Qazi Nav¢
Ahmed, Ravi Shankar, Zabeer Ahmed, @7 Benzimidazole, Benzothiazoles of-ddoxy11,12
didehydroandrographolide as a potential -aivl agents and process for prepration, provisional
patent, filed numbef248NF2024

2. Scientific work done

1 Design and Synthesis of -& spircisoxazoline analogues of IDeoxy1ll, 12
didehydroandrographolide (d3DA) for dual targeting of CDK4 and BCL2 mediated anticancer
activity

14-Deoxy-11,12didehydroandrographolide (d@DA, 3), a secondary metabolite from
Andrographis paniculatdNees, was modified to synthesise a new series-8fspiraisoxazoline
derivatives. Given the known anticancer potential of andrographolide derivatives, these compou
were evaluated against breast (MT): lung (A549), pancreatic (MiaPa&3, and prostate (RG)
cancer cell lines. Most derivatives showed greater activity than the parent molecules, w
compound 4k being most potentin MCF cel | s (I C = 3 &gM). Me
4k induced ROS generation, reduced mitochondrial membrane potential, inhibited colo
formation, and triggered apoptosis by downregulating-B@hd Cdk4. These results highlight 4k
as a promising anticancer lead with reduced in vitro toxicity.

Figure 1: Synthesis of €8-substituted spiroisoxazoline adducts ofDBA
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91 Design and Synthesis of-T7 benzylidene derivatives of -teoxyandrographolide (IBAG) and
their TNFU  a n-@lexgreksion inhibitory activities

Benzylidene derivatives of ideoxyandrographolide (1IBAG) were synthesised in good to
excellent yields and tested for amtflammatory activity. Most compounds were nmxic and

evaluated for nitric oxide (NO) inhibition in LP8duced 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 oandl@mmatory cytokines. It significantly
reduced TNFU | evel s (I C = 8.07 €M) compared to
studies suggested strong hydrogen bonding and alkyl interactions of 4e witd TNFT he s e |r
indicate 4e as a promising lead for developing newiafiimmatory agents

Figure 2: Synthesis of €17 benzylidene derivatives of -eoxyandrographolide (12AG)

1 C-17 Benzimidazole, Benzothiazoles of-ddoxy11,12didehydroandrographolide as a potential -anti
viral agents and process for prepration
This work reports the design and synthesis of a novel compound;b@nk@&il7-aldehydel4-deoxy
11,12didehydroandrographolide, with the XZ 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, IIHR46 displayed potent
activity against SAR€0V-2, achieving 86% viral load reduction in animal models, highlighting its
promise as a lead candidate for coronavirus therapy.
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ABOUT RS-46

= Antiviral compound by CSIR-1IIM under CSIR Antiviral Mission
» Shows strong activity against COVID-19 2

STUDY HIGHLIGHTS

* 95% virus reduction in lab (RT-PCR)
* 86% reduction in animals (TCID50)
 Improved lung condition in treated group

WHY IT MATTERS

« Limited safe antivirals available
* RS-46 is a natural compound
 Also active against dengue & chikungunya

RESEARCH & PATENTS

* ACS Omega (2023), J. Mol. Structure (2024, 2025)
= Patents filed for antiviral compounds

Figure 3: IlIM(S)RS-46 as potent inhibitor of SARSoV-2 (COVID-19)

1 Mechanistic Approach into 1, 2-tBazolesbased IlIM (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. IT@g&ole derivatives are emerging as promising
anticancer agents. In this study, we tested our synthesised compound -RB§8)against various
cancer cell lines and found it most effective against A549 lung cancer cells, with high selectivity
over normal cells. IlIM(SRS98 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 PAMt fpathway, activated pro
apoptotic proteins, and triggered caspamsaliated apoptosis. Docking studies confirmed its strong
binding to apoptotic target proteins, supporting its potential as a lead for lung cancer therapy.

~—+

“lliM(s)-RS98

>
PI3K

éyt c

o= Ca;pése 9

@

Apoplosis  «------ Cleaved PARP1 +------- Caspas’éﬁ3
Figure 4: Mechanistic Pathway of (83S98 1,2,3Triazolé Induced Apoptosis in Lung Cancer
Cells
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Dr. Amit Nargotra (8 Principal Scientist) with his Research Group

1. Publications/Patents:

Publications:

A 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

A H Kaur, M Gupta, Z Ahmed, A Nargotra. Psychoactive Plant Database: a phytochemical resource
for neurological drug discovery. Frontiers in Pharmacology (2025) 16, 1569127

A 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, 2ri&olesbased IlIM (S)RS98 Mediated
Apoptosis in Lung Cancer Cells. The AAPS Journal (2025) 27 (1), 35

A 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),-48%

A Diksha Kumari, Harjot Kaur, Tashi Palmo, Amit Nargotra, Kuljit Singh. Exploring natural product
library as potential target against stereR€ methyltransferase protein of Leishmania donovani.
Natural Product Research (2024)

A Dixhya Rani, Diksha Kumari, Anil Bhushan, Vishwani Jamwal, Bashir Ahmad Lone, Gunjan
Lakhanpal, Amit Nargotra, Kuljit Singh, Prasoon Gupta. Design, synthesis, and biological

Page |19




CSIRndian Institute of Integrative Medicines@

]
1

evaluation of eugenasoxazoline hybrid derivatives as potential datshmanial 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
mol ecul es with reported | @eviewedpahlicaters (2008024) and? at| e c
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 (SVNgakest
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 accurac
of 89.81%, specificity of 90%, and ¥store of 0.88, while ABDT followed closely with 87.94%
accuracy and 88.34% recall. Statistical evaluation of all models employed metrics such as accurjacy,
precision, recall, Fscore, andMatthews correlation coefficient (MCC). For external validation, a
dataset of 2,173 molecules from the Synthetic Library of Col Sir R.N. Chopra Repository at IlIM
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 1501027, 1S01265, and 1S00998 remained stably bound within the
sphingosinebinding pocket of SphK1, showing minimal RMSD fluctuations. MM/GBSA free energy
calculations confirmed RB43 as the most potent bindé1Q1.25 kcal/mol), followed by 1S0126% (
94.52 kcal/mol), 1S01027i 85.53 kcal/mol), and 1S00998 §2.57 kcal/mol). The stability of these
compl exes was attributed t o key hy dir ogstna ctkp m
Additionally, all four ligands exhibited favorable drlige properties, with 1ISO00998 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 nove
SphK1 inhibitors. The study has been publishe@amputers in Biology and Medicinader the title
AMachine Learning Framework Coupled with CADD
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.

[I. Molecular docking study of Tinospora cordifoliacompounds against coviel9 main protease

(Mpro) target protein.

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

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

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

set of test compounds. Among all, ‘B8 showed the best binding (Figure 2). This study shows the

potential of TC34 and other topanking compounds as promising candidates for inhibiting CG1AD
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 Glul66, Aspl187, Asnl42, Leuldl, and Thr26 (yellow dashed lines) within the active site of the
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COVID-19 main protease. TheN3 inhibitor: (C) 3D interaction and (D) 2D interaction diagrams highlight hydrogen
bonding interactions with residues His41, Glul66, GIn189, and Thr190 in the active site of the same target protein.

The Psychoactive Plant Database (PPD) is a groundbreaking resource that bridges the gap
traditional medicine and modern drug discovery. By cataloging over 7,000 bioactive compoung
124 medicinal plants, the database provides a comprehensive platform for exploring the the
potential of psychoactive plants. The integration of ethnopharmacological knowledge, compu
analyses, and detailed compound data makes it an invaluable tool for researchers f
neurological and neurodegenerative diseases. Key features, such as ADMET profiling, mq
docking studies, and phytochemical classification, shows the therapeutic potential afepiaed
compounds. The PPD6s emphasis on traditd.i
Indigenous and ancient practices are preserved and used in modern research. By facilita
discovery of novel neuroprotective agents, PPD paves the way for safer and more effective trg
for neurological disorders, addressing an urgent global need. A snapshot of the database

lll. Development of Psychoactive Plant Databasks given below as Figure 3.

This work is now published and the PPD database is copyrighted byl{D8IBammu [Psychoactive

Plant  Database: a  phytochemical resource  for  neurological drug discovery

https://doi.org/10.3389/fphar.2025.15691P7.

RECENT ACTIVITIES o SEARCHENGINE

Recent Acthibes

STATISTICS R —

TR F ormulations

PLANT LIST )
=) ‘ ‘ i ik e .‘ ],, iy e s e 2

Figure 3. Home page of psychoactive plant database along with recent activities, plant gallery, statistical of database
data, search engine and 124 plant list.
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IV. In Silico to In Vitro Pipelinefor TNF-U | nhi bi tor s

This study focuses on targeting Tumor Necrosis Fadfra (TNFU ) ,  a -irklaenynataryr cgtokine
implicated in systemic inflammation and various pathological conditions. Bridging computationa
modeling with experimental validation, the research aims to identify poted’NF nhi bi t or s| t
integrative approach. The s8ilico workflow included molecular docking to assess binding affinity and
orientation, 100 ns molecular dynamics (MD) simulations to evaluate the stability of pigasid
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 prediclioasstudy involved
comprehensive in silico analyses, includingdoeking with co ligand, mutagenesis analysis, and
detailed interaction profiling of shortlisted lead compoufid® workflow is given in figure 4.

*Identify biological — \ } °S_elect compound
target "o library (NP)
*Retrieve 3D *Convert compounds
structure from to 3D
PDB . Docking

(AutoDock)

*Score and rank
compounds
*Analyze interactions

Similarities search [ PIIRTY P NID)

- w ﬁ‘i Experimental In vitro testing
o " ¢ Validation
\rove )

Figure 4. Flowchart for identification of potent TNF-U i n hi b i t-lwuss compoundilibrarm

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 linga collaboration with Pharmacology Division
Molecular docking study of the test compound exhibited binding affinity9d 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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SN797

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 proteinligand interactions are depicted using different color legends.
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1. Publications/Patents
Publications:

1 Puneet KumarkKanhaiya Kumar, andasha Momo H. Anal Isolation, Pharmacological Properties,
Chemical Syntheses, and Biosynthesis of Isobavachalcone (IBC): A Historical Perspective for

Future DirectionMini-Reviews in Organic Chemist(2025).

1 Jasha Momo H. Anal LobenoMozhui, and Samuel Lalthazuala Rokhum. Unveiling the therapeutic
potential of inseetlerived natural products for drug discovefyture Journal of Pharmaceutical

Sciencedl, no. 1 (2025): 2.

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

1 Kumar, Puneet, Sapna Saini, Anjali Gangwar, Rashmi Sharma,Jastth Momo H. Anal

Antibacterial activity of structurally diverse natural prenylated isobavachalcone deriRE8¢Es.

Advancesdl4, no. 45 (2024): 327732785.

1 Choudhary, Rupali, Puneet Kumar, Sanket K. Shukla, Asha Bhiagdita Momo H. Anal Gurleen

Kour, and Zabeer Ahmed. Synthesis and potentialiafi@mmatory response of indole and amide
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1

derivatives of ursolic acid in LRBBduced RAW 264.7 cells and systemic inflammation mice model:
Insights into INOS, COX2 and N& BBioorganic Chemistrl55 (2025): 108091.

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

Samanta, Manish Kumar Sharma, Avisek Mahapa, Prasoon Guptalashd Momo H. Anal
Synthesis and antibacterial potential of novel thymol derivatives agdeshicillin-resistant
Staphylococcus aureuand P. aeruginosapathogenic bacterigrontiers in Chemistryl2 (2024):
1482852.

Lone, Waseem Igbal, Jagdish Chand, Puneet Kumar, Yashi Garg, Zabeer Ahmed, Deb
Mukherjee, Anindya Goswami, andasha Momo H. Anal Discovery of colchicine aryne
cycloadduct as a potent molecule for the abrogation of epithelial to mesenchymal transition
modulating cell cycle regulatory CDK and CDK4 kinases in breast cancer cel&ioorganic
Chemistryl50 (2024): 107581.

Kumar, Puneet, Ruhi Singh, Deepak Sharma, Qazi Parvaiz Hassan, Boobalan Gdashand
Momo H. Anal. Design, synthesis, and biological evaluation of chalcone acetamide derivatives
against triple negative breast can&waorganic & Medicinal Chemistry Lettef€7 (2024): 129795.

Antibacterial activity of structurally diverse natural prenylated flavonoid derivatives

We synthesized a series of isobavachalcone (IBC) derivativesAI®ABC-10) from Psoralea
corylifolia and evaluated their antibacterial activity against Gpasitive and Grarmegative
pathogens. IBC, IBC-2, and IBC-3 showed potent bactericidal effects, with HC
demonstrating broadpectrum 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 drdigeness and oral bioavailability. Structure
activity relationship insights highlight key functional groups driving antibacterial potency
supporting their potential as leads for new antibiotic development.

Design, synthesis, and evaluation of indoleand amidemodified ursolic acid derivatives as
anti-inflammatory agents: mechanistic insights from LPSnduced macrophages and
systemic inflammation models

We isolated ursolic acid (UA) fronmLavandula angustifoliamarc and synthesized novel
derivatives by introducing an indole ring at3Gand an amide group atX7 to overcome its poor
solubility and bioavailability. Among them, UA showed markedly enhanced anflammatory
activity, with a 78 fold lower 1Go for NO inhibition than UA, strong interactions with TNF
and NFa B, and signi f i cidlammatsryucygtekines ansl oxmative stfess pvhil®
upregulating 1:10. In vivo, UAL reduced systemic inflammation, tissue damage, and serun
biochemical markers, while exhibiting improved solubility and favorable -kegproperties.
These findings highlight UAL as a promising lead with superior therapeutic potential over
native UA.
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Synthesis and evaluation of novel colchicine derivatives with selective antiproliferative
activity against melanoma cells

We synthesized novel colchicine derivatives via a radinhponent reaction and evaluated their
anticancer potential against lung, breast, and melanoma cell lines. Among them, compound 3g
showed superior activity against melanoma, with a-fiold 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 it
mechanism of microtubule disruption. These results highlight compound 3g as a promising lead
with improved efficacy and reduced toxicity compared to colchicine.

(2]

Isobavachalcone(IBC): Isolation, pharmacology, chemical synthesis, and biosynthegis

past achievements and future direction

Isobavachalcone (IBC), a prenylated flavonoid fréteoralea corylifolia exhibits diverse
pharmacological activities including antibacterial, antiammatory, anticancer, antiviral,
neuroprotective, and bosprotective effects. This miameview highlights its isolation,
bioactivities, chemical synthesis, and biosynthesis, emphasizing structural features that make
IBC a promising scaffold for future drug discovery and therapeutic applications|

Exploring the therapeutic potential of insectderived natural products in drug discovery
Insectderived natural products represent an underexplored reservoir of bioactive compounds
with significant therapeutic potential, as illustrated by cantharidin from blister beetles leading o
the FDAapproved 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

1. Publications/patents:

Publications:
S.No | Authors Title of the Article Year of | Name of Country | Vol No. DOI
Pubn Journal Issue,
Pages
1. Chetan Paul Singhl Discovery of structurally Journal of | Internati | 1309, https://doi.or
Rohit Singh,| importantcycloartangéype Molecular | onal 138183 g/10.1016/j.
Ghulam Mustafa] triterpenes from 2024 Structure molstruc.20
Ramajayan Dysoxylumbinectariferum 24.138183
Pandian, Ravindr{ leaves and their ant
S. Phatake| inflammatory activity
Yogesh P.
Bharitkar* .
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Diksha  Kumari,| Anhydroparthenin as a 2024 Internationa| Internati https://doi.or
Parampreet Kour, | duattarget inhibitor against [ Journal of | onal 0/10.1016/j.i
Chetan Paul Singh Sterol G24 Biological jbiomac.202
Rinku Choudhary| methyltransferase and Macromole 4.132034
Syed Mudassir Ali,| Sterol 140 d e met h cules

Sagar Bhayye| Leishmania donovani: A

Yogesh P.| comprehensive in vitro ang

Bharitkar, *Kuljit | in silico study

Singh*

Aliya Tabassum, | Diversity-oriented semi 2025 Journal of | Internati | 1333, https://doi.or
Harshad B. Bhore| synthesis of Alantolactone Molecular | onal 141729. | 0/10.1016/}.
Jayanta Samant{ and Isoalantolactone Structure molstruc.20
Anil Kumar | hybrids employing 25.141729
Katare, Ravindrg azomethine ylide

S. Phatak€éogesh| cycloaddition pathway

P. Bharitkar*

Aliya Tabassum, Synthesis of novel 2025 Bioorganic | Internati | 154, https://doi.or
Diksha  Kumari,| spiroisoxazolidino hybrids Chemistry | onal 108087 9/10.1016/j.
Harshad B Bhore| of alantolactone and bioorg.2024.
Tashi Palmo, isoalantolactone via 1, 3 108087
Initha Venkatesan| dipolar nitrone

Jayanta Samant{ cycloaddition and its

Anil Kumar | antimicrobial Evaluation

Katare, Kuljit

Singh, Yogesh P.

Bharitkar*

Aliya Tabassum| Discovery of two new 2024 Natural Internati https://doi.or
Harshad B Bhore| tirucallanetype triterpenes Product | onal 0/10.1080/1
Jayanta Samanty anomers fronToona ciliata Research 4786419.20
Anil Kumar 24.2429115
Katare, Yogesh P.

Bharitkar*

Chetan Paul Singh Diversification of 2025 Natural Internati https://doi.or
Aliya Tabassum, structurally significant Product | onal 0/10.1080/1
Ravindra S.| cycloartanetype Research 4786419.20
PhatakeYogesh P.| triterpenes: exploiting 24.2429115
Bharitkar* beddomeilactone

Diljeet Kumar, | Anti-inflammatory and 2025 European | Internati | 996, https://doi.or
Manzoor Ahmed, antioxidant potential of Journal of | onal 177547 0/10.1016/j.
Nusrit Igbal | Dispiro-indanedione hybrid Pharmacolo ejphar.2025.
Andrabi, Chetan of parthenin via regulating ay 177547

Paul Singh, Dikshe
Saroch, Yogesh P
Bharitkar ,

Nrf2 and NFe B/ MA P K
pathways
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Gurleen Kour,
Sreedhar
Madishetti, Asha
Bhagat, Sanket K
Shukla, Zabee|
Ahmed
8. Clement Odunay( Isolation, characterizatior] 2025 Biochemica| Internati | 120, https://doi.or
Ajiboye, Dorcas| HPLC quantification, in I onal 104950 0/10.1016/j.
Olufunke vitro and insilico Systematics bse.2024.10
Moronkola, Arfan| evaluations of coumarin and 4950
Khalid,  Akinbo | and coumarolignan Ecology
Akinwumi from Blighia
Adesomoju, Sagal unijugatastem with their
S Bhayye,Yogesh | chemotaxonomic
P. Bharitkar, | significance
Govind Yadav,
Mahendra Kumal
Verma
9 Jyoti Chandan| Metabolite profiing and 2025 Environme | Internati | 32, 8448 | https://doi.or
Suruchi Gupta, bioactivity of  fungal ntal Science onal 8461 9/10.1007/s1]
Zabeer  Ahmed| endofauna and 1356025
Shashank Kuma| from Xiphinemanuragicum Pollution 362283
Singh, Punee| in the rhizosphere Research
Kumar, Rupali| of Withaniasomnifera
Choudhary,
Sundeep Jaglar
Yogesh
Bharitkar ,
Gurleen Kour,
Ekta Nehra, Ravai
Singh

2. Scientific work done:
The research group is engaged in discovery of novel natural products and synthesis of nat
products hybrids for natural products driven drug discovery.

Discovery of Structurally Important Phytochemicals

1) Discovery of structurally from
Dysoxylumbinectariferuleaves

Dysoxylumbinectariferum (Cu@alyx White Cedar) is a large tree from the Meliaceae family,
known for its diverse natural products such as alkaloids, coumarins, steroids, and flavonoids. It
been a primary source for isolating the rohitukine scaffold, which has led to various clinic

candidates. The leaves of Dinectariferunare particularly noted for their structurally interesting

important cycloartatype triterpenes
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triterpenoids, especially cycloartatype triterpenes, which exhibit a wide range of
pharmacological activities, including antitumor, anflammatory, and artHIV effects. Recent
studies have isolated 12 new cycloarttypee triterpenes (figuré), with their chemical structures
and stereochemistry determined through NMR and-HFSVS analysis, and their absolute
configurations established usingrXy crystallography.

HO 13

Figure 1: structures of isolatedcycloartabge triterpenesl¢13) from D. binectariferum

2) Discovery of two new tirucallantype triterpenes anomers frofoonaciliate
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 valueFrom chloroform extract we able to isolatieeb new tirucallangype triterpene

andwhich were characterized b, 3C and 2D NMR analysis. Howeveid, 13C and HSQC

NMR spectra indicated the presence of a mixture of tsaners.Xray diffraction analysis

authenticated the molecular structures of the compound. It further revealed that the isanters
2 were cocrystallized together in the crystal lattice with a ratio of approximately 67:33, as
confirmed by Xray crystal structure analygiBigure2).

1 2
Figure 2. Compound4di 2 isolated fromToona ciliataleaves

Svynthesis of NaturalProducts Hybrids

1) Diversity-OrientedSemiSynthesis of Alantolactone and Isoalantolactone Hybrids Employing
Azomethine Ylide Cycloaddition Pathway

Alantolactone and isoalantolactone, sesquiterpene lactonedrimutarecemosaexhibit significant

pharmacological effects, including amiflammatory, anticancer, and antimicrobial properties. This
study focused on largecale extraction and structural modification of these compounds through a
azomethine ylide cycloaddition, leading to the creation of diverse novel hybrids such as dispiro
oxindolo and indanedionéScheme 13). The synthesized compounds were characterized using
various spectroscopic techniques, and in silico studies indicated their favorablikenogperties,
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.

5
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Scheme 1Synthesis oflispiro-oxindolo/indanedione/acenaphthyigrone hybrids of alantolactone and-iso
alantolactone using-proline.

0O,
N—oH
1 HN—\
Methanol: Chloroform k‘—> Methanol: Chloroform
(6:4) S (6:4)
65°C,8h 13 65°C,8h

16, 86%
Scheme 2Synthesis of dispir@xindoldindanedione/acenaphthyl@one hybrids of alantolactone and-iso
alantolactone using-thiazolidine 4- carboxylic acid (thioproline).
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Scheme Synthesis of dispir@xindolo/indanedione/ acenaphthyl2rone hybrids of alantolactone and-iso
alantolactone using sarcosine

2) Synthesis of Novel Spirsoxazolidino Hybrids of Alantolactone and Isoalantolactmel,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-dtep process involving nitrone
synthesis and 18ipolar cycloaddition §cheme %). 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-rag

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

and Xray diffraction analysis. The antimicrobial activity of the synthesized compounds was tested

against Granpositive and Grammegative pathogens, with compourgfsand4f showing promising
activity against various Staphylococcus aureus strains at low concentrations. These compou
demonstrated bacteriostatic effects and caused significant cellular damage. Overall, the nitrone

dipolar cycloaddition method proved effective for creating spiroisoxazolidine hybrids, benefiting
from the r ea-ursatwated yonds ih alantblactond arfil isoalantolactone. The process

nds
1,3

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

yields.
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4a; R=CI (81%)
4b; R=F (83%)
4¢; R=NO (72%)
4d; R=OMe (77%)
4e; R=CN (81%)
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Scheme 4 Synthesis of spirisoxazolidino alantolactone and isoalantolactone hybrids

H
O—_l_\l2
N, - H
1 N=-0 2
- o
Methanol (Reflux) @ Methanol (Reflux) ®/
Nitrone (H)

Schemeb: Synthesis of dspro diisoxazolidino alantolactone and isoalantolactone hybrids using
glyoxal dinitrone
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Methanol (Reflux) -+ Methanol (Reflux)
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8 (84%)

Scheme6: Synthesis of dspiro diisoxazolidino alantolactone and isoalantolactone hybrids using
terephthalaldehyde fitrone
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RAVINDRA S. PHATAKE

Dr. Ravindra PhatakeScientis) with his Research Group

1. Publications/Patents:

Publications:

T

Synthesis and Anticancer Evaluation of TFMa&hael Addition Derivatives of
Dehydrocostuslactonén Vitro andIn Silico Studies

Anil BhushanManzoor Ahmed, Salil Suresh, Rohit Sinhxhya Ranj Sanket K. Shukla, Zabeer
Ahmed, Prasoon Gupta*, aithvindra S. Phatake ,J. Mol. Struct.20251342,142723.

Anti-Cancer Potential of Dehydrozingeron®fenoxyAcetamide Derivatives: Discovery of a
Potent Lead with Dual An#Proliferative and AntiMetastatic Activities

Chetan Kumar, Anshurekha Dash, Rohit Singh, Tanzeeba Amin, Salil Suresh, Anindya
Goswami,*an®avindra S. Phataké ,Bioorg. Chem, 2025 159, 108413,

Diversification of structurally significant cycloartatygpe triterpenes: exploiting beddomeilactone
Chetan Paul Singh, Aliya TabassulRavindra S Phatake’, Yogesh P Bharitkdy Nat Prod
Res.2025 doi.org/10.1080/14786419.2025.2477222.
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1 Diversity-oriented semsynthesis of Alantolactone and Isoalantolactone hybrids employing
azomethine ylide cycloaddition pathway
Aliya TabassumiHarshad BBhore,A M dlvama,JayanteécSamantaAnil
KumarKatare,Ravindra S. Phatake, Yogesh PBharitkaf, J. Mol. Struct, 20251333 141729.

1 Pharmaceutical applications of microbial biosurfactants
FarinaSultan,DebrajMaji, Ravindra_S. Phatake Kanhaiyakumar*, Int. J. Pharm.,2025 661,
125887.

1 Discovery of structurally important cycloartatype triterpenes from Dysoxylumbinectariferum
leaves and their antnflammatory activity
Chetan Paul Singh, Rohit Singh, Ghulam Mustafa, Ramajayan Paifamdra S. Phatake
Yogesh P Bharitkar*). Mol. Struct, 20241309 138183.

Book Chapters

1 Is Structural Engineering of Quinone Offering New Research Directiortie Discovery of Anti
Cancer Drugs?
Rohit Singh, Raniya Zubair, Salil Suresh &alvindra S. Phatake
Chapter3, 2024 Book- Quinonebased Compounds in Drug Discovery, ElySEVIER INC

1 Understanding Quinone Derivatives Antibacterial and Antimicrobial ActiviRiekes on the
Structural Activity Relationship.
Ujjawal Havelikar, Saranya S., Gowri K. Babu dRalvindra S. Phatake
Chapter4, 2024 Book- Quinonebased Compounds in Drug Discovery, ElySEVIER INC

1 Pharmacological Diversity in Integrative Medicine: Exploring Sources and Approaches to Drd
Discovery Utilizing Natural Products.
Ritu Painuli, Biru Chauhan, Kanhaiya Kumar,Chetan Kumar*Rawhdra S. Phatake
Chapter 12025 Book Secondary Metabolites and Drug Discoveries, by Wiley

1 Assessing the Value of Allopathic Medicine in NGommunicable Disease Management: Costs,
Benefits, and Side Effects
Ritu Painuli, Abhishek Kumar Gupt&hetan Kumar*, an®avindra S. Phatake
Chapter 1&025 Book Secondary Metabolites and Drug Discoveries, by Wiley

1 The Global Importance of Medicinal Plants in Healthcare and Traditional Medicine
Ritu Painuli, Manoj Gautanibhanashree Shind€hetan Kumar*, an®avindra S. Phatake
Chapter 2025 Book Importance of Medicinal Plants, by Wiley

. Scientific work done:

During April 2024Mar ch 2025, Dr. Ravindra S. Phat akeos
significant advances in the area afganic and medicinal chemistryith a strong emphasis on the
design, synthesis, and biological evaluation of bioactive small molecules inspired by natural produ

Page |38

g

Cts.




CSIRndian Institute of Integrative Medicines@

]
1

The work integrated synthetic organic chemistry, structure activity relationship (SAR) studies, and
vitro/in silico biological assessments to identify novel therapeutic leads.

A major thrust was directed towandtural productnspired anticancer agent developmértie
group reported the synthesis of noudia-Michael addition derivatives of dehydrocostuslactone
demonstrating promising anticancer activity validated through bothtro cytotoxicity assays and
computational docking studies. In a parallel effort, a librarypb&noxyacetamide derivatives of
dehydrozingeronevas prepared, leading to the discovery of a potent-agtalg lead with both anti
proliferative and antimetastatic potential.

The group continued its expertisetarpenoids modification chemistryith diversification of
cycloartanetype triterpenesrom Dysoxylumbinectariferumand semisynthetic exploitation of rare
lactone scaffolds such as beddomeilactone, alantolactone, and isoalantolactone. Diensdy
synthetic approaches, includiagomethine ylide [3+2] cycloaddition pathwagmabled the generation
of structurally complex hybrids with potential amtflammatory and anticancer activity.

In addition to synthetic programs, the group contributednéalicinal chemistry reviews and
book chaptersthat highlight strategic molecular modifications of quinones, their SAR trends in
antibacterial, antimicrobial, and anticancer contexts, and the pharmacological diversity of natu
products in integrative medicine. These scholarly works provided a critical knowledge base for df
discovery from natureerived scaffolds. Collaborative work extended inftharmaceutical
biotechnology particularly the application ofmicrobial biosurfactantsfor drug delivery and
pharmaceutical formulations, bridging green chemistry with medicinal applications.

Overall, the period marked productive year of innovation at the interface of natural product
chemistry and medicinal chemistrwith the research outputs advancing both fundamental syntheti
methodologies and translational prospects for novel therapeutic agents.
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YEDUKONDALU NALLI

14 .\ - \‘\ Y‘

Dr. Yedukondalu NalliScientist)with Research Group

1. Publications/Patents:
Publications:

1 (3R-Obscurolide A: A New Obscurolide fro®treptomyces Chartreus&A-7 Isolated from Soil of
The North Western HimalayaRavi S. Manhas, Neha Sharma, Safeya Begum, Yedukondalu Nalli,
Asha Chaubey Natural Product Resea®€l25 https://doi.org/10.1080/14786419.2025.2

1 Two New Dibenzyi-Butyrolactone Lignans with Cytotoxic Activity frotdimalaiellaHeteromalla
an Indian Himalayan Plangingh, B., Thappa, C., Komal, Laasya Priya, P., Begum, S., Yedukondalu
Nalli & Gopu, B.Natural Product Researc2025 https://doi.org/10.1080/14786419.2025.2491122.

1 Phytochemical Investigation dannabis Sativalsolation and Structure Determination of Spiro
Indans. Yedukondalu Nalli, Eleonora Boccia, Gianluigi Lauro, Giuseppe Bifulco, Gamidi Rama
Krishna Journal of Molecular Structu2925 https://doi.org/10.1016/j.molstruc.2025.141653

1 Canniprene B, A New Prenylated Dihydrostilbene with Cytotoxic Activities from The Leaves of
Cannabis SativaYedukondalu, N, Singh, B., Singh, A., Rana, S., Sharma, K., Viswakarma, P},
Gopu, B.Natural Product Researc2024 1-9.

1 Canonical DDR Activation by EMT Inducing AgentFBuorouracil is Modulated by A Cannabinoid
Based Combinatorial Approach Via Inducing Autophagy and Suppression of Vimentin Expression.
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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 Pharmacolog?d024 223, 116126.

T Evaluati on of Ant i | nfl ammat ory and I mmy nc

Lipopolysaccharide (LPS) Stimulated Macrophage (RAW 264.7) and Sheep Red Blood Cel
(SRBC) Sensitized Murine ModelQasam, |., Nawaz, S., Kumari, H., Chauhan, N., Yedukondalu
Nalli, Yadav, G Advanced Biology2025 9, 2400386.

1 Neuroprotective Effects of Cannabispirenone A against NMbduced Excitotoxicity in
Differentiated N2a CellsThapa, S.Yedukondalu Nalli Singh, A., Singh, S. K.; Ali, AOxidative
Medicine and Cellular Longevit®024 https://doi.org/10.1155/2024/3530499.

1 BioassayGuided Fractionations o€annabis SativeExtract and HPLEAssisted Purifications of
Anti-Proliferative Active Fractions Lead to The Isolation of 16 Known and One New Phytomolecule
and Their InSilico Analysis.Yedukondalu Nalli, Bharti, S., Amin, T., Singh, R., Behera, J., Bhayye,
S. S., Bharitkar, Y. P., Goswami, A., Verma, M. Medicinal Chemistry Resear@024 33, 635
650.

1 Divergent Synthesis of Fractionat€&nnabis Sativ&xtract Led to Multiple Cannabinoids-&O-
Glycosides with AntiProliferative/AntiMetastatic Propertie¥edukondalu Nalli, Mir, K. B., Amin,

T., Gannedi, V., Jameel, E., Goswami, A., Ali,Bioorganic chemistr024 143, 107030.

S

. Scientific work done:

Dr . Nalli s group integrates ethnobotanical k n
discover, characterize, and optimize bioactive molecules from plants, microorganisms, and matine

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 sativaThis has led to the discovery of structurally unique molecules such as four novgl
spiroindanes, cytotoxic stilbenes (Canniprene A and B), glycosylated cannabinoids, and
Cannabispirenone Aa CB1 receptor modulator with neuroprotective activity. By pioneering an extract
engineering strategy, Dr . Nal l i s group has
pharmacological profiles, including-Gnd Oglycosides that exhibit potent aimivasive activity in
breast and pancreatic cancer cells, and oxidized cannabinoids with strektiR@#ieffects.
Key findings include:
1 Phytochemical Investigation of Cannabis Sativa Isolation and Structure Determination of
Spiro-Indans
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Four undescribedy-, U-chevicospiranol 1, 2), 4-prenylspirenone B3), and, 6prenylspirenone B4),
along with ten known spiroindans were discovere@amnabis sativaThe structures were determined
through 1D, 2D NMR, HRMS, and quantum mechanical calculations. Comptamd have an
unprecedented fused system oehyiroxychavicol withh- andU-cannabispiranol core, respectively,
while 3and4 are prenylated spiroindan congeners. Detailed NMR data assignments of isomer
pairs2ai 2b, 3ai 3b, and4ai 4b, corrected the misidentification of the previously reported
spiroindane, prenylspirodinon8)( Besides, the crystal structures?af 3g and5awere determined by
SCGXRD experiments.
1 Canniprene B, a new prenylated dihydrostilbene with cytotoxic activities from the leaves of
Cannabis sativa

c
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4-(3,5-dimethoxy 5-(3,5-dimethoxyphenethyl)-
0} phenethyl) phenol O 2-methoxy phenol

H,C~
H,C CH,

~ 4 (New)

H,C H,C o CannipreneB
3

Canniprene A

o
H, G~ HsC

5 Cannabis sativa 6
Canniprene Gigantol

A new, cannipreneB (4), along with five knownX i 3 and5171 6) dihydrostilbenes were isolated from
the leaves ofCannabis sativacollected at CSIR 1lIM, Jammu, India. Structures of all isolated
compounds were elucidated by spectroscopic data analysis, including 1D and 2D NMR,-&8F HR
MS. CannipreneB is a new prenylated dihydrostilbenes, a positional isomer of the known compound
canniprenéb). The cytotoxicactivities of these compounds i 6) wereevaluatedusing the SRB assay
against a panel of five human cancer cell lines. Notalblyniprene B 4) exhibited varying levels of
cytotoxicity with 1Gsp values ranging fron2.57 3 3 . 5 2 dermolikstrating thenost potent activity
against pancreatic cancer cells.

BeyondCannabis t he | ab6s systematic screening of bi

1 (3R)-obscurolide A, a new obscurolide fromStreptomycessp SA-7 isolated from soils of the
North Western Himalayas.

": \o. Wuﬁ
Streptomyces chartreusis SA-7 Fermentation Q 0 0

OH CHy

A new obscurolide, (B)-obscurolide A %) and four previously identified metabolites streptalbonin F
(2), chartreusing), TAN 1364B @) and streptalbonin G4 were isolated fronStreptomyces chartreusis

SA-7, obtained from soil of the North Western Himalayas. The structure of new compdgnd (3
obscurolide A%) was elucidated by spectroscopic data analysis, including 1D and 2D NMR, and HR
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ESFMS, while the known compound&i{@) were identified by comparing their spectral data with the
literature. Notably, chartreusir2)(is a weltknown antimicrobial agent with broagbectrum activity,

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

1 Two New Dibenzyti-Butyrolactone Lignans with  Cytotoxic  Activity  from
HimalaiellaHeteromalla, an Indian Himalayan Plant.

N, > ~
S 0 il 2
P HiC  HO HiC 0O HiC  HO
\ HaC

(-)-matairesinol (1) (-)-arctigenin (2) (-)-parairesinol (3) (new)

O/
OH ! /

& I
HyC~C

o7

H3C 0

H,;C
CHa
arctiin (4) lappaol G (5) (New)

Two new ¢)-
parairesinol 8), lappaol G %), and three knownl( 2, and4) dibenzy}o but yr ol act one
isolated from the Indian Himalayan hdtimalaiellaheteromallaTheir structures were characterized by
NMR and mass data analysis. In vitro cytotoxic study revealed that afjtshdwed promising growth
inhibition across seven human cancer cells, with potent activity againsP&@a2 cells. Notably,
compoundg8and5di d not demonstrate significant <cyt ot oXx

Technical Expertise and Approach

Technically, Dr . Nal |l i 6s group de al-resolutiom massi | [ i
spectrometry, singterystal Xray diffraction, and advanced chromatographic methods (Flash, HPLC
for isolating complex natural products. They also employs -sgnthetic 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 a
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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Researchinterests

1. Nonalcoholic fatty liver disease

(NAFLD)

U To develop of small animal mode
of NAFLD model and to elucidate tF
longitudinal, tissue, and celbecific
sequence of events in the pathogenesi:
NAFLD -induced chronic liver damag
mimicking human conditions.

2. Photo-Biology

a To decipher the Cellular, Molecul: o)

and Pathophysiological basis of in UVB

induced skin
photodamage/photocarcinogenésis
Melanogenesis

3. Drug Discovery

1] To evaluate the therapeutic potent

of natural compounds as therapeutic opti 0

and/or drug discovery approach in NAFL
Photodamage and Skin Melanoma.

Dr. Sheikh Tasdug Abdullafsr. Principal Scientistyith his Research Group
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Recentpublications
0 Sajeeda, A., Rashid, H., Malik, T. A., Sharma, |

R., Bhat, A. M., Kumar, A..&Sheikh, T. A.
(2024) Seabuckthorn pulp extract alleviates-U\
B-induced skin photolamage by significantly
reducing oxidative stresmediated endoplasmic
reticulum stress and DNA Damage in hume
primary skin fibroblasts and Balb/c mice skir
Environmental Science and  Pollution
Research,31(34), 4697946993.

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 grov
and progression via modulation of th
| KK/ NFa B/ EMT signal i
Immunopharmacology, 148, 114026.

Umar, S. A. &Tasdug S. A. (2025).
Photophagy: Unveiling a Novel Cellula
Mechanism in UVBInduced Skin Aging and
Resilience. International Journal o
Dermatology.
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Skin Biology: Liver Biology:

The major research focus of our lab is skin phc In liver biology we wish to understand th
damage (Photoarcinogenesis and Pheaging), pathophysiology/pathogenesis of Naltoholic
melanogenesis and melanoma. Solar UV radia fatty liver disease and develop therapeu

is known to elicit plenitude of events whic
culminates in skin photodamage. This lab stuc
major events responsible for initiating UV
induced photeaging and skin cancer and t
cellular, biochemical and molecular basis of UV
induced photeaging along with the identificatio
of target based potent therapeutic age
Melanogenesis, a highly complex process
melanin biosynthesis, is one of the most visi
physiological responses of skin to UV exposure
This lab also focuses on the mechanistic anal
of novel molecules that modulate melanogen:
for achieving therapeutically and cosmetice
useful outcomes. A salient feature of UV
irradiation is generation of reactive oxygen spet
(ROS) and simultaneous modulation of ER strt
autophagy and apoptosis. This lab is particuli

interventions using novel approaches.

Liver is the major player in the regulation of f
metabolism as it integrates endogenous

exogenous fatty acids. Any defect/perturbatior
the liver fat metabolism potentially impacts t
functioning of the liver. Prevalence of no
alcoholic fatty liver disease (NAFLD) has been
an inclined trajectory with the rise in obesity. N
alcoholic steatohepatitis (NASH), an advanc
stage of NAFLD, has emerged as third m
common cause of liver transplantation. NAFIL
can progress to cirrhosis and liverldiae in 3% to
15% cases and there have been emerging re
of a significant proportion of HCC cases

settings of NAFLD. Despite the high prevalence
NAFLD and its serious complications, tl
underling molecular events that implice

interested in understanding the mechanistic b lipotoxicity remain poorly understood and ne
for the UVB induced ROS generation, ER stre further investigation. Our research interest foct
autophagy and apoptosis in skin cells. The ret on normal and diseased liver pathology. 1
focus of our lab has been tonderstand the¢ research specifically focuses on metabolic .
interplay of autophagy and DNA Dama lipotoxic changes in the pathogenesis of NAFL
Response in UltraviolgB) 71induced skin the mechanism of action of variouseatment
photodamage options and response of In vivo model of dise
to the treatment regimes
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MUZAMIL AHMAD

DMI Note'l$'Pre+ 5G - :

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

PO o ™ 7

1. Publication/Patents:

A Research Article:
Dar NJ, Gull B, Hamid AAhmed Z Ahmad M. WithaferinA kills neuronal cells: An ofputting
facet of Withaniasomnifera as a neuroprotectatdroids 2025 Jul 20; 222:109662. doi:
10.1016/j.steroids.2025.109662. Online ahead of print. PMID: 40695418

A Review Paper:
Muzaffer U, Gull B,Ahmed Z Ahmad M. Neuropharmacological Interventions of Plant Origin for
Parkinson's disease: A Comprehensive Apprai@ait Neuropharmacol 2025 May 26. doi:
10.2174/1570159X23666250523112027. Online ahead of print. PMID: 40442916

A Book Chapter:
Gul B, Faheem MMAhmed Z,Ahmad M. Andrographolide in neurological disorders: A detailed
overview. In Dar NJ & Bhat SA (Eds2025Small molecules in neurodegenerat{dst ed., pp.
15). CRC Press.https://doi.org/10.1201/9781003520610
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2. Scientific work done:

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

CSIRndian Institute of Integrative Medicine@

The project will entail the design and synthesis of peptide libraries incorporatifngotem amino
acids and selenocysteine derived from native conotoxins and their purification and structu
characterization using biophysical techniques. Neuropharmacological evaluation of the desigt
peptide libraries will be pursued using cellular models of neuropathic pain, using rodent spinal ¢
neurons, by quantification of relevant markers for chronic pain. Further on, the most pote
conotoxin analogues will be assessed for qmaitigating effects (biochemical as well as
behavioural) after sciatic nerve ligatiamuced neuropathic pain in rodents.

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

as well as those undergoing chemotherapy or spine surgery. It is often chronic, characterized
shooting or burning sensations, and results from nervous system dysfunction. Current treatmg
mai nly provi de o fongtoxipseront dore knails shbw peomise ab antagonists o

nicotinic acetylcholine receptors (NnAChRs) |

neuropathol ogy a fconetoxinsncensist ef 129aamma &cids with a stable

structure formed by two disulfide bonds and a conserved proline residue. However, th
effectiveness in humans is limited by degradation by proteases. Improving their stability throu
modifications, such as diselenide bonds and alterations at specific positions, can enhance f{
antagonistic activity.
This project aims to dewmetopi sgn{kRegic MH&MI
that are resistant to proteolytic degradation to target NAChRs and alleviate chronic pain in celld
and animal models. It will involve designing and synthesizing peptide libraries witiprotein
amino acids and purifying these compounds. Neuropharmacological evaluations will be conduc
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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 affectir
cognition. In India, 4 million people have some or other form of dementia. Despite the immens
progress made in our understanding of Alzheimer's disease, developing a modality to check t
disease progression has been majorly unsuccessful. Most of the established therapies are mea
afford functional benefit only and produce severe side effects on continued use. Thus, it becom
pressing to develop and implement newer treatments that delay the progression of the disease
are comparatively safe. In Unani Medicine, formulations containing medicinal are extensively use
particularly in the case of diseases that do not respond to therapies of modem medicine. System
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 PGE2mediated inflammatory alterations in the deregulation of metastatic
suppressors in glioblastomaOur studies focus on finding definitive molecular links that link the
PGE2mediated inflammatory landscape and deregulation of key metastatic suppressors
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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 th
role of the inflammatory injunctions in the initiation and progression of glioblastoma; determine the
potential association of inflammation with potential signaling mechanisms resulting in deregulatio
of major metastatic suppressors to regulate glioblastoma carcinogenesis.

Neuro- and mito- protective effects of small molecules in parkinson's diseas&he 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 -amftammatory mechanisms, and mitochondrial
health these studies will contribute to a deeper understanding o$maW moleculegan mitigate
the progression of Parkinson's disease.

- WD
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AJAY KUMAR

e

Dr. Ajay KumafPrincipal Scientistyvith his Research Group
Research Interests

T Al zhei mer 0s di sease, Agi ng, Autophagy, N L

1. Publications/Patents:
Publications:
1 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
autophagymediated clearance of amyloid beta and inhibition of NLRP3 inflammasome in
primary astrocytes and SAD mice. Front Pharmacol. 2025 M&0;16:1525364. doi
10.3389/fphar.2025.1525364. PMID: 40183098; PMCID: PMC11965660.

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

1 Sandha KK, Kaur S, Sharma K, Ali SM, Ramajayan P, Kumar A, Gupta PN. Autophag
inhibition alleviates tumor desmoplasia and improves the efficacy of locally and systemically

<
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administered liposomal doxorubicin. J Control Release. 2025 1eB78:10301044. doi:
10.1016/j.jconrel.2024.12.078. Epub 2025 Jan 3. PMID: 39746521.

1 Choudhary S, Kumar V, Sharma K, Gour A, Sahrawat A, Jotshi A, Manhas D, Nandi U, Bharg
SB, Ahmed Z, Kumar A. Crocetin Delays Brain and Body Aging by Increasing Cellular Energ
Levels in Aged C57BL/6J Mice. ACS PharmacolTransl Sci. 2024 Sep 11;7(105383B7 doi:
10.1021/acsptsci.4c00151. PMID: 39416964; PMCID: PMC11475333.

<L

1 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 arydvédload and
neuroinflammation in 5XFAD mice to ameliorate Alzheimer disease pathology. Frontiers i
Immunology, 15, 1418422. https://doi.org/10.3389/fimmu.2024.1418422

1 Reddy CN, Nuthakki VK, Sharma A, Malik S, Tabassum M, Kumar R, Choudhary S, Igbal K

Tufail Z, Mondhe DM, Kumar A, Bharate SB. Synthesis and Biological Evaluation of
Col chicinebAryl [/ Al kyl Amine Hybrids as P a

Identification of SBN284 as a Dual Inhibitor of Cholinesterases and NLRP3 Inflammasome,.

ACS Chem Neurosci. 2024 Aug 7;15(15):27ZB04. doi: 10.1021/acschemneuro.4c00153.
Epub 2024 Jul 26. PMID: 39056181..

1 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 Chemica
Structure with Druglike Features. ACS Omega. 2024 May 2;9(19):2245@9. doi:
10.1021/acsomega.4c02116. PMID: 38764638; PMCID: PMC11097163.

Patents

1 Sonali Sandip Bharate, Vikas Kumar, Rohit Singh, Sarita Rani, Mehak Gupta, Ajay Kumg
Sandip Bibishan Bharate, Ram Vishwakarma Sustained release formulations of Crocus sati
US Patent Number: US12023365B2, Date of Patent: Jul 02, 2024.

Clinical Development of CSIRIIIM Leads

We have filed an IND application for Phasel clinical trials of 1lIM -141 in November 2024
Apart from that, we are moving forward with 4 phytopharmaceutical leads, viz-G4MIIM-160,
[IIM-BECF01, and IIIMCSEFO01), against different disease conditions. In all these leads, the pre
clinical efficacy work has been done in my.lab

. Scientific work done:

Al zhei mer 6s disease is characterized by a ¢
amyloidb et a ( Ab) pl aques and the formation of
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protein in the brain. These intracellular and extracellular protein aggregates disrupt critical neuro
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 prot

deposits. However, aging is associated with a decline in autophagy efficiency, which severely imp:
this clearance process. Dr . Kumar 6s research
mouse models, that pharmacological induction of autophagy can effectively clear these prot
aggregates from the brai n. Hi s findings i n
neuroinfl ammation but al so I mproves | earning
disease.

Il n addition, Dr . K u ma r -tekted declnesiinsbraia furctiom gan be gevevedde

using small molecules to enhance the clearance of pathological protein aggregates. His research
highlights the connection between protein accumulation and the activation of the NLRF
inflammasome, which triggers the release 6flllb a n d f anfammatossy micrognviranment in
the brain, further exacerbating neuronal damage. His work has revealed a strong correlation bety
autophagy impairment and NLR®P3ediated inflammation, underscoring the potential of simultaneously,
targeting both pathways for the devel opment o

Beyond his academic research, which has led to a significant number of publications duri2§,2024
has played a significant role in advancing phytopharmaceutical drug development atliISIR
Notably, his work has led to the filing of an Investigational New Drug (IND) application with the
CDSCO for aCrocus satvubased phytopharmaceuti cal ai med
November 2024.
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Dr. Rashmi Sharmgsr. Scientistyvith her Research Group

1. Publications/Patents:

)

Publications:
Authors Title Journal
Anjali Negi, SummaygKeepi ng up with |ACS Journal of Medicing

Perveen, Harpreet Kou
Parvinder Pal Singh
Rashmi_Sharméa

Insights and Validation of Quinolin
and Quinazoline scaffolds as potg
drugs against Tuberculosis

Chemistry(2025)

andRashmi Sharma*

Peptides in the Fight
Mycobacterium tuberculosis

again

Anjali Gangwar, Sapn{ Galectins as Drivers of Hos| ACS Infectious Diseas¢
Saini and Rashmi| Pathogen Dynamics i| (2025)
Sharma* Mycobacterium tuberculosi
Infection.
Sapna SainiSunny Pal| Decoding the Role of Antimicrobig ACS Infectious Diseast

(2025), 11, 2, 350865

Summaya Perveel
Sunny Pal & Rashmi
Sharma*

Breaking the energy chail
importance of ATP synthase
Mycobacterium tuberculosiand its
potential as a drug target

RSC Medicinal
(2025), 16, 1474498

Chemistr

Sapna Saini, G. Lakshn
Reddy, Anjali Gangwar
Harpreet Kour, Gajana
G. Nadre, Ramajaya

Discovery and Biological Evaluatio
of NitrofuranylPyrazolopyrimidine
Hybrid Conjugates as Pote

Antimicrobial Agents  Targeting

RSC Medicinal
(2025), 16, 1304.328

Chemistyy
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