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Key Areas of FARC-2026 conference

Advanced Functional Materials 1
Synthetic Organic Chemistry 1
Green Chemistry 1
Inorganic & Organometallic Chemistry 1
Spectroscopy & Microscopy of Material
Electron Microscopy & Application i

Single Molecule Spectroscopy
Nanomaterials & Nanocomposites
Biopolymers & Biomaterials
Theoretical & Computational Chemistry
Photocatalysis & Electrocatalysis
Waste Management and Sustainability

International Advisory Committee

Prof. Rudolph Antoine, France 1 Prof. Ralf Metzler, Germany
Prof. Stanley Botchway, UK 1 Prof. Elizabeth New, Australia
Prof. Thorben Cordes, German 9 Dr. Tomohiro Ogawa, Japan
Prof. Jiajie Diao, USA 1 Prof. Peter Pohl, Austria
Prof. Jorg Enderlein, Germany 1 Prof. Thomas Speck, Germany
Prof. H. Garcia Gomez, Spain 9 Prof. Philip Tinnefeld, Germany
Prof. Jason Green, USA M Prof. Elena Ushakova, Russia
Prof. Hitesh Handa, USA 1 Prof. Madhusudhan Venkadesan, US
Prof. Frank Julicher, Germany 1 Prof. Simon Wheeler, UK
Prof. Jim Thomas, UK 9 Dr. Laura Zanetti, UK
Prof. Amit Meller, Israel 1 Prof. J. Patrick Loria, USA
National Advisory Committee
Prof. Tapas Chakraborty, India 1 Prof. Amitava Patra, India
Prof. Amalendu Chandra, India 1 Prof. Deb Shankar Ray, India
Prof. Debapratim Das, [IT Guwahati 1 Prof. Akhila Kumar Sahoo, India
Prof. Jyotisman Dasgupta, India 9 Prof. Sameer Sapra, India
Prof. Priyadarsi De, IACS Kolkata 1 Prof. Sobhan Sen, India
Prof. Anindya Dutta, India 1 Prof. Kamendra P. Sharma, IIT Bombay
Prof. Subi George, INCASR f Prof. Raja Shunmugam, IISER Kolkata
Dr. E. Bhoje Gowd, India § Prof. N. K. Singha, IIT KGP
Prof. Nikhil R. Jana, India 1 Prof. A. Srivastava, IISER Bhopal
Prof. Anil Kumar, India 1 Prof. Srabani Taraphder, India
Prof. Pradip K. Maji, IIT Roorkee 1 Prof. Bijay K. Tripathi, lIT Delhi

Prof. Sudip Malik, India
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FARC 2026 : 810 June 2026 (Auditorium, North Campus, IIT Mandi)

Time Day 1: 8 June, 2026
8:00-9:00 Registration
9:00- 9:30 Inauguration (Lamp Lighting, Welcome Address (FARC Chair; School Chair & Director [ITM)
(Moderators: Garima Agrawal & N arayan Sinha)
Sessionl Talk Session Chair:Chayan Kanti Nandi
9:30-9:55 Talk 1 Title: Metal complexes as supesolution microscopy cell probe
Jim Thomas phototherapeutics and antimicrobials
9:55-10:20 Talk 2 Title: Charge Carrier Dynamics in Perovskite Nanocrystals
Anunay Samanta
10:207 10:45 Talk 3 Title: Supramolecular Integration of -Napped Peptides for Multivale
Amitava Das Recognition and Precision Therapeutics
10:4511:10 Talk 4 Title: Computational Modelingf Molecules and Materials for Applications
Swapan K Pati Energy Conversion and Storage
11:10- 11:30 High Tea (Foyer)
Session2 Talk Session Chair: \énkata Krishnan
11:30-11:55 Talk 5 Title: From Bench Innovation to Clinical Impact: Nitric Oxideeleasing
Hitesh Handa Device Coatings
11:5512:20 Talk 6 Title: Synthetic Strategies using@€and GH bond Functionalization
PC Ravikumar
12:20-12:45 Talk 7 Title: Electrochemical Generation of Ketyl Radical Anions: Synth
Prabal Banerjee Utilization in the Construction of Diverse Cyclic and Acyclic Scaffolds
12:4513:05 Sponsor 1 ATOS
13:0514:30 Lunch; (Fountain Area)
Session3 Talk Session Chair: Pradeep C Parameswaran
14:30-14:55 Talk 8 Title: New Insight into Bistable Hofmarfype frameworks: Kinetic Trappin
Sanjit Koner and THz response
14:5515:20 Talk 9 Title: New insights into photoactive earéfibundant Fe(ll) complexes
Tomohiro Ogawa
15:20-15:45 Talk 10 Title: Intracellular Subdegree Temperature Sensing and Dynamic
Saptarshi Mukherjee | Thermoresponsiv8ilver Nanoclusters as Molecular Probes
15:45 16:10 Talk 11 Title: Aryl-Substituted Butd,3-Diene as Luminescent Core for Monomsé
Sudip Malik and Copolymers: Design, Synthesis and Applications
16:10-16:30 High Tea (Foyer)
Session4 Talk Session Chair: Garima Agrawal
16:30-16:55 Talk 12 Title: Redox Active Ligands in Homogeneous Catalysis
Debashis Adhikari
16:55-17:20 Talk 13 Title: Probes and TracefsAn Advanced Microscopy Perspective
Laura Zanetti
17:20-17:45 Talk 14 Title: Breaking the equilibrium to secure information
Debapratim Das
17:45-19:30 Poster Presentation (Chair: NarayanSinha & Garima Agrawal)
19:30-22:00 Dinner
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Time Day 2: 9 June, 2026
SessioB Talk Session Chair: Moupriya Das
9:00-9:25 Talk 15 Title: Time resolved imaging of DNA labelling probe towa
Stanley Botchway chromosome structural characterisation
9:25-9:50 Talk 16 Title: Exciton dynamics in semiconductor nanocrystals: from curig
Anindya Datta to applications
9:50-10:15 Talk 17 Title: Phase Separation in Active Mixtures
Sanjay Puri
10:1510:40 Talk 18 Title: Graph Neural Network for Higfihroughput Screening d
Biswarup Pathak Nanocluster Electrocatalysis
10:40-11:00 High Tea (Foyer)
SessioB Talk Session Chair: Abhishek Dewaniji
11:00-11:25 Talk 19 Title: An artificial motor protein that walks along a DNA track
Ralf Eichhorn
11:25-11:50 Talk 20 Title: Discotic Liquid Crystals as Se#fssembled Molecula
Santanu Pal Semiconductors for Nanoscale Organic Electronics
11:50-12:15 Talk 21 Title: Single Particle Spectroscopic and Ultrafast Dynamical Explorg
Prasun Mandal of Quantum Dots and Perovskite Nanocrystals
12:15-12:40 Talk 22 Title: Photoswitchtethered Peptide to Dictate the Fate of Supramoleg
Asish Pal Polymerization
12:40-12:50 Sponsor 2 Sci Finder
12:50-13:00 Sponsor3 RSC
13:00-14:30 Lunch (Fountain Area)
Session7 Talk Session Chair: Narayan Sinha
14:30-14:55 Talk 23 Title: Toward Adaptive Systems: Amino AcilBased SeHAssembled
Artur Stefankiewicz Nanostructures
14:55-15:20 Talk 24 Title: Powering Solar Fuels with Nefieneration Semiconductq
Srabanti Ghosh Heterostructures: Trends, Breakthroughs, and Mechanisms
15:20-15:45 Talk 25 Title: EnzymeAssisted Preparation of Organic Nanoparticles
Aasheesh Srivastava | Bioanalyte Detection and Photothermal Therapy
15:45 16:10 Talk 26 Title: Stimuli-Responsive Microgels and Hydrogels: From Switcha
Bijay Tripathi Microreactors to Tunable Permeation and Atmospheric Water Harve
16:10-16:30 High Tea (Foyer)
Session8 Talk Session Chair: Indu Bala
16:30-16:55 Talk 27 Title: Chiral Carbon Dots and Their Bioconjugates: Synthesis
Elena V. Ushakova Optical Properties
16:5517:20 Talk 28 Title: G-Bond Activation by Stable Azomethine Ylides
Debabrata Mukherjee
17:20-17:45 Talk 29 Title: Hydrogels/ gels and nanomaterials for biomedical application
Yashveer Singh
17:4519:30 Poster Presentation (Chair: NarayanSinha & Garima Agrawal)

19:30-22:00

Gala Dinner
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Time Day 3: 10 June, 2026
SessiorD Talk Session Chair: Prem Felix Siril
9:00-9:25 Talk 30 Title: Expandingself-healing dyes towards the bhgeeenspectral region
Mostofa Ataur Rohman| via modularlinkers
9:25-9:50 Talk 31 Title: Swelling-activated phenomenon: From thin polymer films to bul
Kuljeet Kaur polymer materials
9:50-10:15 Talk 32 Title: Designing Sustainable Methods for the Synthesis and
Md. LH Choudhury Functionalization of Small Molecules

10:1510:40 Talk 33 Title: Chiral/Achiral Assemblies: Understanding the Regulation of-Sel
Vandana Bhalla Assembly

10:40-11:00 High Tea (Foyer)

11:00-11:25 Talk 34 Title: Bio-inspired, NorCovalent Synthesis of Precision Supramolec

Subi George Polymers

11:25-11:50 Talk 35 Title: N-Heterocyclic Carben€atalyzedSynthesis of €N, C-O and NN
Akkattu T. Biju Axially Chiral Molecules

11:50-12:15 Talk 36 Title:  Protein Stability and Activity in Alternate Media: Abnified

Pratik Sen explanation through Associated Water Stabilization Mechanism (AWS

12:15-12:40 Talk 37 Title: Metal Organic Frameworks and their hybrid for Advanced Cher
Virendra V. Singh Defence Applications

12:40-12:50 Sponsor4 Merck

12:50-13:00 Sponsor5 Bruker

13:00-14:30 Lunch; (Fountain Area)

14:30-14:55 Talk 38 Title: Iridium (II) NHC Complexes: Selectivei® Bond Activation and
Ramananda Maity | Asymmetric Catalysis

14:55-15:20 Talk 39 Title: Green and Stegconomic Synthesis of Bioactive Hybr
Tasneem Parvin Heterocycles

15:20-15:45 Talk 40 Title: Balancing Molecular Freedom: Confinement and Constraint

Hema K Supramolecular Materials Design
15:45-15:55 Award Distribution
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Enzyme-Assisted Preparation of Organic Nanoparticles for Bioanalyte
Detection and Photothermal Therapy

Aasheesh Srivastaydanas K. PradhanSurya S. P.Prinyanka Payat,Sharad Gupta

:Dept. of Chemistry, ISER Bhopal, Bhopal 462066. Enaslivastava@iiserb.ac.in

:Dept. of Biosciences and Biomedical Engineering, IIST Indore, Indore 453552.

Abstract: Designing benign protocols for preparing uniform organic nanoparticles for
biomedical applications with batdb-batch consistency is much needed to realize the
translational potential laboratory outcomes. We achieved enagsisted synthesis of uniform
nanoparticles from suitably designed amino at@dvatives. For this, phenylalanine and
alanine derivatives containing horseradish peroxidase (H&&¥ppnsive tyramine residues
were prepared. Treatment of their aqueous solutions with HRP #@hdyidlded uniform
nanoparticles. By centrapping Glucose oxidase and HRP in these nanopatrticles, we achieved
fluorimetric sensing of salivary glucose. Subsequently, we embarked on creating photothermal
nanoparticles from these nanoparticles by coating them widlyea kach of polydopamine
(PDA) and gold nanoparticles (AuNPs). The resulting composite nanopatrticles provided strong
temperature enhancement of >19 °C upon NIR illumination at 1 Wiem4 minutes.
Entrapping Doxorubicin within these particles allowedombination chemdphotothermal
therapy producing strong in vitro cancer cell death.

NIR .
(808 nm) Cell

Chemo & PTT Death

Glucose Detection Surface Modification PDA_Dox_Au@NPs

Figure 1. Left: Creating uniform hollow nanoparticles and microparticles through enzyme
assisted dimerization of alanityramine conjugates. Right: Employing these nanoparticles for
chemotherapy + photothermal by entrapping Doxorubicin (Dox) within them andgoatin
polydopamine (PDA) and gold nanoparticles (AuUNPS).

References:

1) Kumar Pradhan, M.; Suresh Puthenpurackal, S.; Srivastava, A. Enzymatic Dimerindticed Sel
Assembly of AlanineTyramine Conjugates into Versatile, Uniform, Enzybwaded Organic
Nanoparticles.  Angewandte Chemie Int. Ed. 2024 63 (2), €202314960.
https://doi.org/10.1002/ange.202314960

2) Kumar Pradhan, M.; Payal, P.; Sharma, R.; Ubnare, K.; Gupta S.; SrivastalalyflopamineCoated
PolyphenolBased Nanoparticles for Synergistic Chemotherapy and Photothermal Therapy. ACS Applied
Nano Materials, 2026, 9, 288896.https://doi.org/10.1021/acsanm.5c05215
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N-Heterocyclic CarbeneCatalyzed Synthesis of CN, C-O and N-N Axially
Chiral Molecules

Akkattu T. Biju

Department of Organic Chemistry, Indian Institute of Science, Bangatfl@l12, India

Email: atbiju@iisc.ac.in

Abstract: Organocatalysis using-Neterocyclic carbene (NHCs) has been widely utilized for

the polarity reversal of aldehydasnfpolung.: Although NHC catalysis is well demonstrated

for the enantioselective synthesis of target molecules, related application to the synthesis of
axially chiral molecules is limited (especially the heteroatmmtaining axis). We have
recently reported the NH€atalyzed atroposelective synthesis eNGxially chiral Naryl
succinimides,phthalimides/maleimidesiN-N axially chiral 3amino quinazolinonesindoles

and pyrroles as well as-Q axially chiral diaryletherdn addition, precise control over S(VI)
stereogenic center has recently be achieved by the enantioselective syntheacs/lofydlic
sulfonimidamides.The details of these works will be discussed.

. Access to C-N Alropisomers —_— Access to C-0 Atropisomers

S vi

- HO. o

'.'\ it K?O Control Over § :\ @ @[Q’
W oLt | LB
N o

References

1) For reviews, see: (a) Chakraborty, S.; Barik, S.; Biju, ACliem. Soc. Re025 54, 1102. (b) Flanigan,
D. M.; RomanovMichailidis, F.; White, N. A. Rovis, TChem. Rev2015 115 9307. (c) Biju, A. T.N-
Heterocyclic Carbenes in Organocatalysi¥iley-VCH Verlag GmbH & Co. KGa A: Boschstr. 12, 69469.

2) Barik, S.; Shee, S.; Das, S.; Gonnade, R. G.; Jindal, G.; Mukherjee, S.; BijuAAg&w. Chem. Int. Ed.
2021, 60, 12264.

3) Barik, S.; Ranganathappa, S. S.; Biju, ANRt. Commun2024,15, 5755.

4) Balanna, K.; Barik, S.; Barik, S.; Shee, S.; Manoj, N.; Gonnade, R. G.; Biju, ACS. Catal.2023 13,
8752. (b) Ranganathappa, S. S.; Dehury, B, S.; Singh, G. K.; Shee, S.; BijA@STatal2024 14, 6965.

5) Shee, S.; Ranganathappa, S. S.; Gadhave, M. S.; Gogoi, R.; BijuAag&w. Chem. Int. EQ®023 62,
€202311709. (b) Shee, S.; Ramachandran, D.; Gogoi, R.; Biju,AC$.Catal 2025 15, 13157.

6) Barik, S.; ParavakkaF. D.; Gupta, P.; Roy, P.; Biju, A. Angew. Chem. Int. EQ025 64, €202506929.
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Supramolecular Integration of N-Capped Peptides for Multivalent Recognition
and Precision Therapeutics

Amitava Das

Department of Chemical Sciences and Centre for Advanced Functional Materials, Indian Institute
of Science Education and Research (IISER) Kolkata, Mohanpur 741246, West Bengal, India.

E-Mail: amitava@iiserkol.ac.in

Abstract: Recent advances in therapeutic design increasingly emphasise the precise delivery and
activation of functional agents at disease sites to maximise efficacy while minimising systemic
toxicity.: Stimuli-responsive systems, guided by molecular recognition, offer powerful strategies to
achieve this balance. In this lecture, | will discuss our efforts toward the rational design of short,
purposebuilt peptides as versatile scaffolds for programmahbkrapeutics: By integrating
supramolecular recognition elements with targeting sequences, we develop constructs capable of
selective activation and multivalent engagement with disedeeant biomolecules A key
example involves a chemically engineg@ composite targeting amyleix , where <cof¢
interactions enable both inhibition of aggregation and active disassembly of pathogenic assemblies
through a distinct mechanistic pathwalhese systems not only modulate aggregation but also
restore cellular homeostasis and function in disease models. | will try to convince the hypothesis of
developing a generalizable design paradigm that integrates precision molecular recognition,
adaptive responsiveness, and functional outcomes, bridging fundamehimistry with
translational relevance in negéneration therapeutics.
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Exciton dynamics in semiconductor nanocrystalsfrom curiosity to
applications

Anindya Datta
Ynstitute of Nano Science and Technology, Sector 81, SAS Nagar 140 306, Punjab, India

E-mail: anindya@inst.ac.in

Abstract: Semiconductor nanocrsytaBICs) have held centre stage for the last couple of
decades because of their immense promise in diverse fields of application. Using ultrafast
transient absorption spectroscopy (TAS), fluorescence correlation spectroscopy (FCS) and
FLIM, we have exploredhe intricacies of carrier dynamics in several nanocrystals. Of
particular interest to us is the phenomenon of photoinduced electron transfer from the NCs to
electron acceptors, which is a key process for photosensitization of molecular catalysts for
applications like CO2 reduction. Proper analysis of data is of utmost importance in this kind of
research, as will be discussed with a couple of examples from our group.
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Charge Carrier Dynamics in Perovskite Nanocrystals

Anunay Samanta

School of Chemistry, University of Hyderabad, Gachi Bowli, Hyderabad 500046
Email: anunay@uohyd.ac.in

Abstract: The lead halidéased hybrid and aihorganic perovskites are currently the focus

of intense investigation because of their potential in solar photovoltaic anekiigtiing
applications.Considering the fact that our understanding of the fundamental-phmtesses

in these systems like the deactivation pathways and dynamics of thegeimet@ted charge
carriers, which is essential for proper utilization of these substances in difipgitations,

is still very limited, we have been lookjnnto these substances addressing a variety of issues
including those mentioned above. This talk will focus on how a combination of femtosecond
pump-probe and singkparticle fluorescence techniques can provide valuable information on
the nature and energstates of the photogenerated species, pathways and dynamics of
relaxation of the charge carriers, location and nature of the trap states and their role in
fluctuation of the photoluminescence of different caesium lead halide (Qspé&pdvskite
nanocrysls:s
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Toward Adaptive Systems: Amino AcidBased SeHAssembled
Nanostructures

Artur R. Stefankiewigz

1Center for Advanced Technologies, Adam Mickiewicz University in Poznan, Poland,
ars@amu.edu.pl

Abstract: The selfassembly of molecular building blocks through femvalent interactions

offers a powerful strategy for creating functional materials. Moving beyond purely synthetic
or natural systems, current research focuses on hybrid platforms that combimed cisign

with biologically inspired motifs. Amino acidased components are particularly attractive, as
they enable the formation of precisely organized nanostructures that exhibit adaptive behavior
reminiscent of biological systems. Inspirdy the dynamic and responsive nature of
biopolymers, we explore how amino acldrived building blocks can generate sefsembled
nanostructures functioning as adaptive systeifisrough reversible interactions and structural
programmability, these architectures can respond to environmental stimuli and modulate their
properties at the nanoscale. This presentation will highlight selected examples illustrating the
design of adaptiveamino acidbased nanostructures with potential applications in
biotechnolgy, medicine, and advanced materials engineering (more information at
www.arsgroup.amu.edu)pl
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Figure 1. A structural reorganization of this artificial system into five distinct supramolecular
states was accomplished, through modulation of solvent, temperature, concentration, and guest

molecules.
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Strategies for Modulating Electronic Structures and Photochemistry of
Ruthenium Polypyridyls for Phototherapeutic Applications

Ashis K. Patra

Department of Chemistry, Indian Institute of Technology Kanpur, Kanpur 208016, U.P.,
India

E-mail: akpatra@iitk.ac.in

Abstract: Ruthenium coordination chemistry provides a combination of structural diversity,
tunable geometries, accessible redox and electronic states, and adaptablsuligdiftion
kinetics for reactions with biotargets étRu(ll)-polypyridyl photosensitizers exhibit exciting

and diverse photophysical properties through multiple deactivation pathways of excited states,
including photesubstitution reactions (Figure 1). By employing a rational design that leverages
the varyirg stereeelectronic properties ofgands, we can achieve spatiotemporal control over
the selective release of bioactive ligands to precisely target specific biological processes that
enhance their therapeutic effectivendssre, we will discuss the intricate photophysics and
photochemistry of lighinduced Ru(IBpolypyridyls, including modulating their excited
electronic states by incorporating electronically diverse ligands. Our focus is on establishing
an optimized relatinship between electronic structure and photoreactivity for poeential

use in Photoactivated Chemotherapy (PAETBelected rational design principles will be
highlighted by strategically conjugating bioactive ligands and varying polypyridyl or ancillary
ligands to modify their excited electronic states, biocompatibility, and ROS generation ability
for targeted appl@tions. Stere@lectronic variables over ligaqmhotosubstitutions for
spatiotemporal control of photoactivated chemotherapy (PACT) will be emphasized.
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Figure 1. Schematic energiransfer diagram showing the possible routes in ruthenium(ll)
polypyridyl complexes @l that can adopt upon absorption of a photon.
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Photoswitch tethered Peptide to Dictate the Fate of Supramolecular
Polymerization

Asish Pa} Jahanvi RalhanGunjan Hooda
1Chemical Biology Unit, Institute of Nano Science and Technology, Sector 81, Punjab, India

Abstract: Supramolecular polymerization enables the construction of functional architectures
via reversible noftovalent interactions. The sesembly process navigates complex energy
landscapes, influenced by molecular symmetry, solvent composition, temperatLegiernal

stimuli. Assembly follows mechanisms like isodesmic or cooperative pathways, widimeén
off-pathways competing based on energy barriers. Photoswitches like azobenzene enable
precise control over material organization. In this régpeptide amphiphiles (PAs) serve as
versatil e scaffol ds for $ups amok e-bogdingarn d a sHs
interactions guiding variable nanostructure formation in response to variations in the local
microenvironment. We designed a seriesspinmetric azobenzesfanctionalized peptide
amphiphiles, wherein the peptide sequence has been modified from amyloidogenie to non
amyloidogenic. This strategic point mutation was investigated for its influence on self
assembly dynamics and photoisomermatibehavior. Kinetic analyses revealed that the
amyloidogenic peptide fragment preferentially facilitated the formation of a kinetically trapped
nanofibrous state. A systematic evaluation of solvent composition, temperature was conducted
to elucidate theiroles in modulating sefissembly pathways and photoisomerization kinetics
upon varying molecular structures from amyloidogenic to -amyloidogenic peptide
sequence.
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Figure 1. Visible-light drivenE Z isomerization programs pathway selection in peptide self
assembly, switching nanofibers into kinetically trapped nanotoroids.

References:

1) D. Gupta, A. Bhatt, V. Gupta, C. Miglani, J. P. Joseph, J. Ralhan, D. Mandal, M. E. Ali, &heah,
Mater. 2022 34, 4456 4470.

2) J.Ralhan, G. Hooda, D. Nath, A. P@hem. EurJ. 2025 31, e202501288.

3) Umesh, J. Ralhan, V. Kumar, H. Bhatt, D. Nath, N. A. Mavlankar, H. N. Ghosh, ALdPajmuir2024
40, 27542763.

{y



@ _ :
('ﬁ'“ﬂmmm International Conference on Fundamental and %-’
BB it of Advanced Research in Chemistry 2026

. Mandi

Stimuli-Responsive Microgels and Hydrogels: From Switchable
Microreactors to Tunable Permeation and Atmospheric Water Harvesting

Bijay P. Tripathi,Sandeep K Sahoo, Divya Gaur, and Supriya Maity

Functional Materials and Membranes Laboratory, Department of Materials Science &
Engineering, Indian Institute of Technology Delhi, New Delhi, 110016, India

Abstract: Responsive microgels and hydrogels have emerged as highly versatile soft
materials, owing to their tunable porosity, stirm@sponsiveness, and readily customizable
surface functionality. This talk presents research spanning synthetic biology, atnwspheri
water harvesting, and membrabpased water purification, unified by the rational design of
these adaptive polymer networks for realrld applications. Temperaturesponsive
microgels based on-sopropylacrylamide, polyethyleneimine, and senvere engineered as
interfacially active building blocks for constructing Pickering emulsitabilized

coll oi dosomes, whi c h :4Tkesetbiemimeticdvesitlesiexhibiblggbh | s 0 m
encapsulation efficiency, selectively permeable membranes, and programmable biocatalytic
activity, making them promising microreactors for enzyme cascade reactions. The same design
principles were extended to nanostiured membranes, where zwitterionically functionalized

and enzymemmobilized coreshell microgelavere assembled into antifouling, seléaning
filtration layers with therm@egulated water flux, high solute rejection, and biocatalytic
degradation of organic foulantsAddressing freshwater scarcity from a complementary
direction, amino acibased thermoresponsidrogels were integrated with metalganic
frameworks and hygroscopic salts to yield composite sorbents with exceptional atmospheric
moi sture wuptake <capacities of -«uThe synergistic 9 g . ¢
photothermal activity of the MOF components and the reversible hydrephdiophobic

phase transition of PNIPANased hydrogels enable efficient, salaiven water release and
cyclable freshwater generation even under -launidity condiions, with additional
demonstrated performee in desalination and eNater separation. Together, these findings
establish functional microgels and hydrogels as a unified, adaptable materials platform that
bridges biomimetic design principles and pressing environmental challenges.
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Graph Neural Network for High -Throughput Screening of Nanocluster
Electrocatalysis

Biswarup Pathak Rahul K SharmaHarpriya Minhas

Department of Chemistry, IIT Indore, India; biswarup@iiti.ac.in

Abstract: Nanoclusters represent an emerging class of heterogeneous electrocatalysts with
properties tunable at the atomic scale, enabling reactivity beyond traditional siractivrg/
relationships. However, their catalytic behavior is highly complex due évssivmorphologies

and structural fluxionality, leading to multiple coexisting isomers. In this work, we employ
advanced graph neural network (GNN) models trained on a density functional theory (DFT)
curated dataset of bimetallic nanocluster allfiysthe oxygen reduction reaction (ORR). A
systematic benchmarking of statethe-art GNN architectures reveals that atterdHi@sed
models provide superior predictive accuracy for catalytic activity. The proposed framework is
scalable, interpretable, @ncapable of capturing morphologgpendent reactivity in
nanoclusters. This approach significantly accelerates the discovery opdrighmance
nanocluster catalysts and can be extended to a broad range of catalytic processes beyond.
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U-Bond Activation by Stable Azomethine Ylides

Debabrata Mukherjee

IISER Kolkata, Department of Chemical Sciences, Mohanpur, India

Abstract: Azomethine ylides are 1-@ipolar zwitterions, mostly transient in nature and mainly
used in constructing {deterocycles by 3+2ycloadditions with various dipolarophiles. We
report here pyridyl/quinolytethered isolable azomethine ylidésY(-1 andAY -2, Figure 1)

that activates a series of B (E = B, Si, Al, O) and £ (E = B, S) sbonds: All the reactions

are probed mechanistically by DFT calculations and each case appears to be markedly distinct
from others. The stereoelectronic divergeneémMeenAY -1 and AY -2 also makes a major
impact towards their reactivity in this context.

; 8

E-H E-E
E=B, S| S E=B,S
o-bond activation

Figure 1. Stable azomethine ylides towarakbond activation.
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Breaking the equilibrium to secure information

Debapratim Das

Department of Chemistry, Indian Institute of Technology Guwahati, Assam 781039
E-mail: ddas@iitg.ac.in

Abstract: Information theft and data counterfeiting are rising at an alarming rate. This global
concern demands acute scientific attention as the present world is thriving on information
exchange and data transmission. Securing messages and protecting inforegiogs r
sophisticated, advanced and conveniente@minterfeiting techniques that ensure safe storage
alongside smart data access at the right time. Right information at the wrong time can also pose
severe threats. A modern solution to this-algeproblen is offered by the timeegulated
transitory colours arising from stimwdidaptive molecules and dynamic supramolecular
assemblies. Chemically triggered lifke dynamic systems and phosphorescent afterglow
materials are often accompanied by brspdctum transitions in visible colours with temporal
tunability. These works showcase that timeolved cryptic colours can be implemented in
stateof-the-art security strategies to construct a stirsplecific multidimensional platform

for advanced timencaled anticounterfeiting data encryption. They demonstrate how the
enhanced security from the additional tidienension can be achieved in a hierarchical method
addressing increasing complexities at each lesahveniently starting with solutions thatexff

higher dynamicity through neequilibrium chemical clocks (molecular colours and emissive
assemblies) and extending to rigid and restricted solid matrices through phosphorescent
afterglows.
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Redox Active Ligands in Homogeneous Catalysis

Debashis Adhikari*

Department of Chemical Sciences, Indian Institute of Science Education and Research
Mohali, SAS Nagar, Mohali, India.

*Corresponding Author Enail: adhikari@iisermohali.ac.in

Abstract A | arge cl ass of | i g eledrenclpud isasbeendehavigg a de
as noninnocent when they are coordinated to transition metal ¢gmnersthe site of the redox

process is not precise anymore. Typically, such ligand classes prohibit the unambiguous
determination of the oxidation state of the metal and themselves take participation in redox
reactions. We have been exploring the capgtuif such ligands to behave as a redox reservoir

and utilizing them for efficient chemical transformations. Our efforts spanned to formazanate
class of ligandsazophenolatesnd very recently even betiketiminates.In this lecture we

will showcasehe noninnocent behavior of a CUL = b-diketiminate) complex, where the
oxidation event |l argely takes place at the |
(+2) intact. The ligandbased redox process has been investigated by a series of techniques
including cyclic voltammey, EPR, solidstate magnetometry and UXs
spectroscopy.Utilizing the capacity to hold electron, an electron transfer catalysis has been
designed that breaks a substratd3rCbond via reductive cleavage. The natureMiL

covalency plays a preponderant role in such electron transfer where the metal center behaves
as a template. Onto the metal, the substrate binding takes place to find tune its redox demand.
Utilizing this non tdiketimirmate, weeaefori Ralkaycarmoxylatorf t h e
reaction at the-position of indole, benzofuran etc.
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Chiral Carbon Dots and Their Bioconjugates:Synthesis and Optical
Properties

E. V. UshakovaA. M. Mitroshiniz A. A. VedernikovaS. A. Cherevkov

1 PhysNano Department, ITMO University, Saint Petersburg 197101, Russia;
[elena.ushakova@itmo.ru]

2 Branch of Petersburg Nuclear Physics Institute named by V. P. Konstantinov of National
Research Centre «Kurchatov Institutdnstitute of Macromolecular Compounds, 199004 St.
Petersburg, Russia

Abstract: Chirality in nanomaterials has emerged as a critical property for applications ranging

from biosensing and enantioselective catalysis to spintronics and circularly polarized
optoelectronics. Among nanoplatforms, carbon dots stand out due to their bitibditypa

tunable emission, and ease of functionalization. However, extending chirality into the red and
nearinfrared spectral windows, essential for déispue imaging, remains challenging.
Moreover, hydrophobic or orgarsmluble chiral carborsystems are scarce despite their
relevance in nofaqueous synthesis and device integration. Here, we report on the development

of chiral carborbased nanomaterials reahd greeremissive carbon dots (CDs) and organo

soluble carbon nanocolloids (CNCs) ebiting strong circular dichroism, high
photoluminescence quantum yields, low cytotoxicity, and enantioselective interactions with
biomolecules. In one approach, NgOped CDs were functionalized with-dysteine via
EDC/NHS chemistry [1], yielding gree(630 nm) and red (630 nm) emissive chiral CDs with
guantum yields up to 19% and 15%, respectively. These materials exhibited intense circular
dichroism signalswithf act or up t o P30Bnmrange &nd retained stabilitye 2 0 0
across varyingpHah met all i on concentrations (Hg] , P
concentrations up to 16 mg/mL. A second strategy employed chiral isocyanatesamsent

of redemissive CDs synthesized from citric acid, ethylenediamine, and formamide [2]. This
approach yielded chiral CDs emitting at 640
di chroism signals beyond 300 nm with g = 8 1
precursor ligands. Notably, the-dhantiomer showed higher cytotoxicitlyan the Sorm

across multiple cell lines (HeLa, B16, 4T1), and enantioselective interactions with L/D
tryptophan were confirmed by circular dichroism spectroscopy and molecular dynamics
simulations. Finally, organsoluble CNCs were prepared by solvéee heating of
formamidinium salts with (R/S{;methylbenzylamine. The resulting quagherical 310 nm
nanoparticles displayed bkggeen photoluminescence with quantum yield up to 40%, circular
dichroism signals in the 25850 nm range, and excellenspersibility in both polar (IPA,

DMSO) and nonpolar solvents (toluene). These materials are promising for bioimaging and
chiral sensing.
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Balancing Molecular Freedom: Confinement and Constraints in
Supramolecular Materials Design

Hema Kuntrapakam

Indialnstitute ofTechnologyJodhpur, Rajasthan, India

Abstract: Biological systems regulate function by carefully balancing molecular freedom.
They selectively restrict conformational and spatial degrees of freedom in a controlled manner
to preorganize interactions, and guide selective outcomes. My research examwésih
balance can be achieved in synthetic supramolecular systems across different environments. In
crystalline solids, molecular packing provides a rigid confinement that enforces geometric
alignment. Such geometric restriction helps-prganze reacting groups in topochemical
reactions and the reaction outcome is governed by enforced alignment within thelfattice.
solution, discrete coordination cages offer wagdfined nanoscale cavities that encapsulate
guest molecules. Within these supramolecular hosts, spatial boundaries, shape
complementarity and hoguest interactions promote structural transformationis. dffproach
demonstrates how externally imposed confinement can modulate transformations under
dynamic conditionsMore recently, the focus has shifted toward constraints encoded within
flexible molecular systems. Short peptide systems provide an oppyitinidesign internal
restriction through sequence. Applying constraints in the peptide backbone helps isolate the
influence of side chains in the salésembly dynamics. Even subtle variations in the sequence
and sidechains alters the crystallizabilitydasolidstate dynamics. Here, constraint is not
imposed by an external factor but arises from molecular de8lgitding on this intrinsic
control, introducing molecular constraints in peptide systems that undergoliguidiphase
separation helps didize the coacervates and prevents the {tlependent ripening to ordered
fibres or crystals. These stable coacervates can be further converted to microspherical
containers that encapsulate cargo and useful foiinaging.Across crystalline lattices,
coadination cages, and peptithased assemblies, my research explores how balancing
molecular freedonprovides a general strategy for supramolecular materials design.
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From Bench Innovation to Clinical Impact: Nitric Oxide i Releasing Device
Coatings

Hitesh Handa, Ph.D.

Regent sd Entrepreneur | University
Distinguished Faculty Fellow | College of Engineering
Director | Biointerface Translation and Engineering Center
Professor | School of Chemical, Materials & Biomedical Engineering
Adjunct Professor | Department of Pharmaceutical & Biomedical Sciences
Senior Member | National Academy of Inventors
hhanda@uga.edu

Abstract: Blood/material interaction is critical to the success of implantable medical devices,
ranging from simple catheters, stents, and grafts to complex extracorporeal artificial organs
used in thousands of patients daily. However, there are two major lifi@titoys to the clinical
application of blooecontacting materials: 1) platelet activation leading to thrombosis, and 2)
infection. Despite a thorough understanding of the mechanisms ofitdaddce interactions

and decades of bioengineering st effort, the ideal nethrombogenic prosthetic surface
remains an unsolved problem@ne approach to improving the hemocompatibility of btood
contacting devices is to develop materials that release nitric oxide (NO), a known potent
inhibitor of platel¢ adhesion/activation and also an antimicrobial agetgalthy endothelial

cells sustain nitric oxide release, and materials designed to replicate this behavior are
anticipated to exhibit similar antithrombotic and antimicrobial effects. The fabrication
schemes, hemocompatibility, and antimicrobial testing offd@asing medical devices will

be discussed.
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Metal complexes as superesolution microscopy cell probes,
phototherapeutics and antimicrobials

Jim A Thomas
Mathematics and Physical Science, University of Sheffield
Email: james.thomas@shef.ac.uk

Abstract: Luminescent polypyridyl ruthenium complexes that interact with biomolecules are
much studied as potential cell probés.our work we have identified multimodal cell probes
for specific DNA structures; using supesolution techniques, including SIM and STED
nanoscopy, D resolutions below 40 nm have been accomplishidelg 1.

Figure 1. STED images of a single cell, nucleus and chromatin obtained usinglavloped
by the Thomas group.

Through simple structural modulations of the prototype complex, NIR STED probes and potent
phototherapeutics have been synthesizilibre recently this work has led to the identification

of antibacterials for multidrug resistant pathogewhjch are being commercially developed

by the spinout company MetalloBio Itd (www.metallobio.gom
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Smythe, P. Pellett, J. Bernardino de la Serna and J. A. Thdrmfas,. Chem. Sq2017,139,15907;
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Swelling-activated phenomenon: From thin polymer films to bulk polymer
materials

Kuljeet Kaur: Harm-Anton Klok
IT Gandhinagar, Palaj, 382355, Gujarat, India,

7Institut des Matériaux and Institut des Sciences et Ingénierie Chimiques, Laboratoire des
Polyméres, Batiment MXD, Station 12, 1015, Lausanne, Switzerland

Email: Kuljeet.kaur@iitgn.ac.in

Abstract: Swelling is ubiquitous in nature. From opening and closing of pinecones in response
to relative humidity, to swellingnduced changes in the geometry of articular cartilage, to
controlling the motion in soft robotic, swelling plays a vital role. This walk highlight the

impact of swellinginduced processes pertaining to synthetic polymer materials ranging from
polymer brushes to bulk polymer hydrogels.

Polymer brushes consist of densely grafted polymer chains tethered to a surface. When swollen
in a good solvent, they acquire a stretched chain conformation away from the substrate, which
imparts them with unique properties. Swollen polymer brushes aableucandidates for
several surface applications such as lubricants andiaftiuling coatings. However, solvent
exposure can also result in instabilities in the polymer brush films leading to detachment or
delamination. This is believed to be a resdilhydrolysis of ester, amide, and, siloxane bonds

at the brustsubstrate interface that are amplified by sokiadticed stretching of polymer
chains. While the effects of polymer composition, grafting density, and nature of the solvent
on the swelling opolymer brushes are well studied, the role of the baudistrate interface is

less known, partly due to limited chemistries available for interfacial modification.

This talk will address two questions: i) can we modulate swelling by tuning the interfacial
chemistry, ii) what are the forces that act at the interface upon swelling of the brush. I will
present a design of a library of probes that can be inserted @lymeer brush interface and
allow for systematic modulation of interfacial properties. These probes can a) impart
hydrophilic or hydrophobic characteristic to the interface depending on the functional groups
involved, and b) allow us to quantify interfalcgwvelling-induced forces using conventional
fluorescence microscopy. Furthermore, | will briefly discuss swelitivated phenomenon

in bulk polymer hydrogels.
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Probes and Tracerss An Advanced Microscopy Perspective

Laura C. ZanettDomingues Benji Bateman Tom DzelzainisGea van de KerkhofAlix
Bailiez, Matthew Tang

‘Central Laser Facility, UKRSTFC, building R92, Rurtherforfippleton Laboratory,
Harwell Campus, Didcot, UK, OX11 OFAlaura.zanettdomingues@stfc.ac.uk

:Central Laser Facility, UKRSTFC, building R92, Rurtherford Appleton Laboratory,
Harwell Campus, Didcot, UK, OX11 OFA

Abstract: The chemistry of probes and tracers plays a significant role in their performance in
advanced microscopy techniques, from photobleaching resistance to brightness, passing
through more fAexotericod properti escrybgerkce part
temperatures and their capability to act as multimodal probes.

This presentation will provide some examples of an advanced microscopy perspective on
probes and tracers, from the how partitioning coefficients influence probe selection for single
particle tracking, to how chromophore chemistry and structure influercédhaviour of
fluorescent proteins and organic dyes in cryogenic imaging, to the quest to find the definitive
cryo-CLEM multimodal labelling agent and fiducials. Each example will provide topics for
multidisciplinary discussion between the chemistry comitgtand the bioimaging community

to break new ground in fluorophore chemistry for to meet the requirements of advanced and
multimodal imaging.
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Designing Sustainable Methods for the Synthesis and Functionalization of
Small Molecules

Prof. Md. Lokman H. Choudhury

Department of Chemistry, Indian Institute of Technology Patna
Email: lokman@iitp.ac.in

Abstract: Small molecules especially functionalized heterocycles are found in the core of
pharmaceuticals, natural products, and functional materials. Therefore, the design and
development of efficient and sustainable methods for their synthesis is a centrav®liject
contemporary organic synthesis. In recent years, significant research efforts have been directed
toward the development of environmentally benign, asmonomical, and resouredfficient
strategies for the construction and diversificatioh bioactive small molecules. Such
approaches align closely with the principles of green and sustainable chemistry, aiming to
minimize waste generation, reduce energy consumption, and enhance overall synthetic
efficiency. This presentation will highlight our recent efforts toward the sustainable synthesis
and functionalization of bioactive small molecules through the development of modern
catalytic methodologies. In particular, the talk will emphasize metaltalyzed CH
activation, multicomponent reactis (MCRs), and visibkight-driven transformations as
powerful strategies for the efficient assembly of structurally diverse heterocyclic architectures.
Ci H activation has emerged as an enabling strategy for direct bond functionalization, allowing
the steamlined construction of complex heterocyclic frameworks with enhanced step and atom
economy. Similarly, multicomponent reactions provide a highly efficient platform for the one
pot generation of heterocyclic scaffolds frjom simple and readily availadofingt materials,
thereby improving synthetic efficiency while minimizing purification steps and waste
generation. Furthermore, visiblight-mediated organic transformations has recently gained
prominence as a sustainable approach for promoting chaltetgindforming processes
under mild and energgfficient conditions by utilizing visible light as a clean and renewable
energy source.
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Expanding self-healing dyes towards the blugyreenspectral region
via modular linkers

MostofaAtaur Rohman Marcus LantziudBeninga Thomas Otavid’eulen Jens
Kohler, Andreas Herrmanrand ThorbenCordes

‘Biophysical Chemistry, Department of Chemistry and Chemical
Biology, TechnischéJniversitat Dortmund, OttélahnStr. 4a, 44227 Dortmund, Germany

JInstitute of Technical and Macromolecular Chemistry, (RWTH) Aachen
University, Worringerwe@?, 52074 Aachen (Germany)

*Email: thorben.cordes@tdortmund.de

Abstract: Organicfluorophores are vitebr variouslife scienceapplications
includingimaging, DNA sequencing, singtaolecule studiedut alsobiomedical assays.
However, their utility is often limited by fixed photophysical properties, fast
photobleachingrestrictedfunctional versatility, and lack of modular
bioconjugatioroptions.We recentlyintroduceda modular chemical biology approach using a
01 i nk em 6that scgnmdcte biological targets, commercial dyes, and functional
moieties.[1]These linkers aresynthesized via a orgotUgi four-component reaction,
enabling rapid and diverse customization. Each linker features a bioconjugation handle, a click
compatible unit for fluorophore attachment, and a functior@etyto tune dyebehaviour.

This strategyconverts conventional fluorophores into adaptable probes with improved
photostability, controlled blinking or environmental responsiveneds fthjs contribution we
combine the linker strategy witiewtriplet-state quencherglevant for blue and blile
greenemittingfluorophores, where effective stabilization strategies nen®inedimited[2].

These sethealing systems efficiently suppress trigdedte accumulation, accelerate darite
recovery, and significantly reduce photobleachPigotophysial performance of the linker

dye conjugates is systematically evaluated using fluorescence correlation spectroscopy (FCS),
total internal reflection fluorescence (TIRF) microscopy, and singiecule FRET
(smFRET). The results reveal substantial improvasiein photobleaching lifetimes,
blinking behavior, and excitation power tolerance compared to unmodified dyes and
conventional buffebased stabilizers (e.g., Trolox/DAMystems)[2]importantly,
implementation irsmFRETexperiments enables stable anghhiesolution measurements in

the bluegreen spectral regime, expanding the accessible range of fluorophores for single
molecule studies. Overall, tmeodular linker platform provides a versatile toolkit for
fluorophore functionalizatioduringbiolabelling andestablishesa general framework for the
design of nexgeneratiorfunctionaldyes for advanced imaging applications in vitro and in
Vvivo.

References:
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Synthetic Strategies using €C and C-H bond Functionalization

Ponneri C. Ravikumar

Indian Institute of Science Education and Research (IISER) Tirupati
Srinivasapuram, Yerpedu, Andhra Pradesh 517 619
pc-ravikumar@iisertirupati.ac.in

Abstract: Since the beginning 2tentury there has been renewed interest in functionalizing
inert bonds through metal catalyst for the synthesis of many useful organic molecules. As
compared to €4 bond functionalization, €€ bond functionalization is more difficult due to

the high therradynamic barrier in breaking the@©bond. A useful strategy to overcome high
thermodynamic barriers is to use strained ring systems as substrates. In our group, we have
employed this strategy effectively for the synthesis of heterocycles and usefulcorgani
scaffolds. A brief overview of the works completed so far, and our ongoing works will be
presented. Catellani reaction is a unigue reaction wherein bicyclic olefins acts as a mediator
for bi-functionalization of aromatic systems. It follows a unique raa@m wherein a bicyclic

olefin transiently attaches and detaches itself with the substrate. This unusual behaviour of
bicyclic olefins is believed to be due to the restricteehydride elimination of the key
intermediate involved in this transformatiowe reasoned ourselves whether a simple
monocyclic olefin can do the same job if we deprive of it frotmy@ride elimination. This
indeed was found to be the case. In this talk | will also explain our efforts that led to this
discovery.
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Figure 1: Transition metatatalysed & bond activation of strained system
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Electrochemical Generation of KetylRadical Anions: Synthetic Utilization
in the Construction of Diverse Cyclic and Acyclic Scaffolds.

Prabal Banerjee

Indian Institute of TechnologRropar

Abstract: The utilization of ketylradicals represents a transformative paradigm in synthetic
organic chemistry, enabling the construction of complex molecular architectures from simple
carbonyl precursors. The "classical" generation of kiggy¢ radical anion intermediates relies

on theuse of stoichiometric amounts of powerful chemical reductants. Recent advancés (2020
2025) have focused on replacing classical, moistarsitive metal reductants with catalytic

and sustainable methods, primarily through photoredox and electrochemidtdlasarThe
stability and subsequent reactivity of the generated radical anion are highly dependent on the
reaction environment. The stability and subsequent reactivity of the generated radical anion are
highly reliant on the reaction environment. In theence of a proton source, these species may
undergo dimerization to form pinacols or engage in radsdical crossoupling and
functionalisation. Herein, we summarise our efforts in the electrochemical generation-of ketyl
type radical anion intermeded and their corresponding utilisation in streéfeasing
hydrogenation/deuteration and radical crosapling to synthesise 1,2tdarylbenzenes from
donoracceptor cyclopropanesOur lab also utilized the electrochemical generation of ketyl

type radical anion intermediates in the formation of all carhdostituted oxetanesloreover,

we introduced a greener, at@nonomical, and sustainable electroreductive deconstructive
functionalization approacte¢Factor = 0.9) for transforming cyclic aminesani-substituted
amidesvia C-N bond cleavaga}-ketoamides through the trapping of environmentally benign
oxygen molecules.
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Single Particle Spectroscopic and Ultrafast Dynamical Exploration of
Quantum Dots and Perovskite Nanocrystals

Prasun K. Mandat -

: Department of Chemical Science€entre for Advanced Functional Materials, Indian
Institute of Science Education and Research (IISER) Kolkata, Mohanpur, West Bengal, India
T 741246. Emailprasunchem@iiserkol.ac.in

Abstract: Quantum dots (QDs) and perovskite nanocrystals (PNCs) have emerged as the
choicest optical nanomaterials in recent yeakfowever, there are numerous unanswered
gueries regarding optical properties of QDs and PNIDg.ecent years, through alleshelling

over the core QDs, two out of three major problems in QDs could be circumvevieag.
recently, through Zn alloying and modification of surface ligands, PNCs with extremely high
brightness has been achievétbwever, to judge the solaelt related application potential of
PNCs, it is necessary to know whether and how differently excitations at different regions of
the solar spectrum control the formation, fate and dynamics of excitons. As the excitation
energies vary from the blue to redgion of the solar spectrum, based on steady state
spectroscopic, ultrafast dynamical and single particle spectroscopic explorations, it has been
observed that (i) the feasibility of exciton formation decreases >9 fold, (i) PLQY magnitude
increases >2adld, (iii) hot exciton cooling time decreases >7 fold, (iv) normalized bleach
population increases 3 fold, (v) peak maximum of ON fraction increases, from 64% to 90%,
and (vi) exciton Adetrapping rate/ tdresytpi ng r
will be discussed.
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Protein Stability and Activity in Alternate Media: An Unified explanation
through Associated Water Stabilization Mechanism (AWSM)

Pratik Sem
Department of Chemistry, IIT Kanpur, Kangu08 016, UP, India

Abstract: The water we encounter every day and the water surrounding biomacromolecules
differ significantly in behaviour and properties. Water molecules associated with a protein
exhibit restricted dynamics compared to that of bulk water. This unique layer of kvextemn

as associated water, directly interacts with the protein and impacts key protein characteristics,
including stability and activity.We examined various proteins in the presence of additives;
such as osmolytes, macromolecular crowders, and deeptieuselvents, and propose
Associated Water Stabilization Mechanism (AWSM). This mechanism emphasise the pivotal
role of associated water in regulating the stability and activity of proteins through regulating
its interior (probed through conformationalidtuation dynamics)Our proposed mechanism

can successfully explain (i) protein specific response of osmolyte, (ii) counteractive effect of
osmolytes towards denaturants, (iii) crowdfetuced negative entropic effect, (iv) entrepy
enthalpy compensatiamithin biological systems, and (v) modulation of enzymatic activity in
alternate media. Most of these observations are difficult to explain by the existing theories.
Notably, the proposed mechanism was validated across various additives (osmolytes,
macromolecular crowders, and deep eutectic solvents) and for different proteins (HSA,
bromel ai n, p a-paystallinaadding obustreess toour findings.
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An artificial motor protein that walks along a DNA track

Ralf Eichhorn
:Nordita, Royal Institute of Technology and Stockholm University186 91,
Stockholm, Sweden; ralf.eichhorn@su.se

Abstract: We demonstrate the realization of an artificial protein motor called Tumbleweed
(TW) that walks directionally along a DNA track under external control. TW consists of three
legs, each with a ligangated DNAbinding domain that enables selective intecactivith

specific sites along a DNA track. Using singhlecule fluorescence assays and a
programmable microfluidic device, we show that TW steps directionally along a designed
DNA track in response to a defined sequence of ligand inputs. We discuss tihie mo
performance from the viewpoint of stochastic thermodynamibss project has received
funding from the European Research Counci l
2020 research and innovation programme (grant agreement No 951375).

,’&

Figure 1. The Tumbleweed motor protein.
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Iridium(lIl) NHC Complexes: Selective Ci H Bond Activation and
Asymmetric Catalysis

Dr. Ramananda Maity

Department of Chemistry, University of Calcutta, Kolk@az@0009
(E-mail: rmchem@caluniv.ac.in)

Abstract: N-Heterocyclic carbenes (NHCs) have emerged as a useful class of ligands in
organometallic chemistryAlthough the majority of these ligands are based on imi€zzol
ylidenes or 1,24riazol5-ylidenes (normal NHCs), their mesoionic counterparts, 4,2,3
triazol5-ylidenes, are currently gaining immense popularitfhe interplay between
regioselective vs regiospecific CiTH bwnd ac
complexes has been demonstrated using the corresponding najgrtiagt mone
imidazolylidene ligand. Carbene complexes synthesized via:&ildond activation are

rare. An iridium(lll) complex with a chiral mesoionic-ieterocyclic carbene (MIC) ligand,
where the Ir forms an additional TIC bond via a regiospecific i H bond activation at the
N-methylbenzyl wingtip, was synthesized and characterized. To our best knowledge, this
represents the first example of cyclometalated iridium(lIl) complex possessing a chiral MIC
donor ligand. This cyclometalated' lcomplex was empiged in the asymmetric transfer
hydrogenation of ©bromoacetophenone, and the complex was successful to transfer chirality
to the final alcohol molecules (up to 92% ee).
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Scheme 1Synthesis and application of heterobimetallic complex
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Phase Separation in Active Mixtures
Sanjay Puri
School of Physical Sciences, Jawaharlal Nehru University (JNU), Newi OdliD67, India
purijnu@gmail.com

Abstract: There has been intense recent interest in the physics of active matter, i.e., particles
which consume energy and convert it to locomotion, e.g., birds, fish, bacteria, etc. We discuss
the kinetics of phase separation in mixtures containing an active cemip&Ve highlight the

important new features arising from the activity, focusing on the change in the domain growth
law.
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New Insight into Bistable HofmannType frameworks: Kinetic Trapping
and THz response

Sanjit Konar
Department of Chemistry, IISER Bhopal, Bhopal, India

Email: skonar@iiserb.ac.in

Abstract: Temperatureand lightresponsive spitrossover (SCO) complexes offer a versatile
platform for controlling electronic and structural states. However, unusual phenomena such as
temperaturenduced excited spin state trapping (TIESST) and their-doergy optical
responses remain insufficiently understood. We investigate a series of Hetypann
coordination frameworks to elucidate the interplay between-spie energetics, lattice
dynamics, and external stimuli. Complementary theoretical analysis révaatbe enthalpy
difference between higbpin (HS) and lowspin (LS) states governs the stabilization of
metastable HS states via thermal quenching, providing a mechanistic explanation. In another
work, we have explored the terahertz (THz) responsereliated Hofmanttype framework,

[ Fe(L) Pt(CN) 1, which exhibits hysteretic
breaking. THz spectroscopy reveals a strong dielectric response characterized by a phonon
mode at ~0.8 THz, whose amplitude closely tratiessmagnetic transition, demonstrating a
direct coupling between lattice dynamics and spate switching. Together, these results
establish a unified framework linking spstate energetics, kinetic trapping, and THz phonon
dynamics, offering new desigminciples for tuning metastability and enabling multifunctional
SCO materials

Monoclinic C2/m Triclinic P-1

Ordered local dipoles Mls -aligned local dipoles

i > 112
11T 7S

Dielectric Constant (&
0.8 THz I &

Temperature (K) ———

Dielectric Constant (¢)

Figure 1. Schematic illustration of the mechanism underlying-sttz switching in the
Hofmannt ype fr amework [Fe(L) Pt (CN) ],
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Discotic Liquid Crystals as Selfassembled Molecular Semiconductors for
Nanoscale Organic Electronics

Santanu Kumar Pal

IISER Mohali

Abstract: Recent advancements in the field of organic semiconductors emphasize a challenge
of achieving the perfect balance between effective cheagger transport and solutien
processability. In this context, discotic liquid crystals (DLCs) are a class edsselinbling
materials harmonizing supramolecular order and dynamics in a system that can potentially
address the challengBeveloping new DLCs for optoelectronic applications primarily denote
the crucial role of the design and alignment for efficient me@nof charge carriers in the
material. To explore design and alignment in mpeticessable devices, we have utilized
anthraquinone as the primary motif, surrounded by ester functionalizdkidxy phenyl units

to develop roortemperature DLCs where thmolar ester functionality stabilizes a highly
ordered 2D columnar oblique (Gpbmesophase over a wide range through the involvement of
dipoledi pol e i nteract’i ont aad koinmgg .wi Sphactehec h'ar ge
experiments revealed baladcembipolar charge transport, with the maximum hole and
electron mobilities of 5.04 and 4.93 c<vh:sy respectively, and the high homeotropic
alignment in devices were supported by conoscopic and grazing incidence small-aagle X
scattering (GISAXS) results. We also reported highest hole and electron mobility of discotic
heterocoronene derivativesAlso, to explore such properties of DLCs in solutppocessable
nanofilms, we have envisioned a minimalistic design strategy for a cyanovinigtegeded
pyrenebased DLC to exhibit a rootemperature columnar hexagonal mesophase and a narrow
band gap for efficient semiconducting behavior. Even at low values of applied voltage, it
exhibited superior charge extraction ability from the contact electradegving an electrical
conductivity of 3.22 x 10S/m, the highest reported value for any undoped DLC film in a
vertical charge transport device. Its hole mobility values were comparable to the best organic
hole transport layers (10m¥/Vs). In analog with device performances, photophysical studies
were correlated with carrier transport in the excited state induced by charge injection,
substantially corroborated by theoretical studies on the molecular geometry, frontier orbitals
and reorganization ergies: Again, to balance the high rigidity of the system with its fluidity,

we have also developed a DLC dyad designed to induce a columnar nematmhése at
roomtemperature. With individual donor and acceptor components facilitating energy transfer
in the excited state, the ordered nematic phase provided a-fiefeatanofiim through
solutionprocessable spinoating. When fabricated into nanogscélvo-contact devices, they
displayed commendable chargetraction property without the use of any dopant. Achieving

an electrical conductivity of X0Sm, this is the first report of a nematic DLC nanofilms
employed in a solutioprocessable chargeansport devices
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Intracellular Sub degreeTemperature Sensing and Dynamics by
ThermoresponsiveSilver Nanoclusters as Molecular Probes

Saptarshi Mukherjee

Department of Chemistry, Indian Institute of Science Education and Research Bhopal
Email: saptarshi@iiserb.ac.in

Abstract: Noble metal nanoclusters (MNCs) have emerged as promising alternatives to organic
dyes and quantum dots due to their robust stability, superior biocompatibility, and tunable
physicochemical propertiesHowever, their full potential in theranostics, sensing, and biological
imaging has yet to be realized. Here, we report Joregl, redluminescent silver nanoclusters
(AgNCs) stabilized by the smatholecule ligand thiolactic acid, which exhibit exceptibstability
(sheltlife exceeding three vyears, pbetability ~100%), watesolubility, and high
biocompatibility, making them suitable for diverse applications such as sensing amellive
imaginggAgNCs di splay extremely sensitive (>2% K
temperature, enabling subdegree (<0.5 K) precision in local thermal mapping through simultaneous
monitoring of emission intensity and excitstate lifetime. Cellular aags, including MTT viability

tests, confocal fluorescence imaging, and fluorescence lifetime imaging coigyo$FLIM),
suggest that the nesytotoxic AgNCs specifically stain lysosomes in live mammalian cells,
functioning as an organelipecific biomarker and providing critical insights into lysosomal
dynamics and intracellular temperature fluctuatioitie unique properties of these AgNCs,
corroborated by detailed mechanistic studies, open new avenues for studying nanoscale subcellula
physiology and developing temperats@nsitive diagnostics and preservation strategies.
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Figure: The schematic representation of the work, reflecting the salient features of the present
investigation
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DNA Target Search in Chromatin Compartments under Stochastic
Resetting

Pankaj Jangidand Srabanti Chaudhury

Department of Chemistry, Indian Institute of Science Education and Research, Dr. Homi
Bhabha Road, Pune 411008, Maharashtra, Jisdébanti@iiserpune.ac.in

Abstract: Target search dynamics of sequespecific DNAbinding proteins (DBPs) known

as transcription factor(TF) with sequersggecific regions of DNA is a combination of 3D
diffusion in bulk and 1D sliding along the DNA, commonly referred to as facilitated
diffusion.In the context of target search processes, a fundamental quantity of interest is the
mean first passage time (MFPT), which quantifies the average time taken before the process
hits the target state for the first timéiffusion with stochastic resetting is a widely studied
model where the searcher is intermittently returns to a fixed location or a location sampled
from a spatial distribution and is known to reduce the mean search time.2 Interactions between
intrinsicdly disordered regions of TF in eukaryotic cells lead to the formation of dynamic
assemblies called transcription condensatethis talk, | will discuss the search for the target
within the chromatin compartments under stochastic resetting of the TF to the transcription
condensatesWe show that intersegmental jumps and resetting can have dual effects by
enhancing and reducing search efficiency depending on the resetting position of the TF.
Resetting can improve search efficiency only when it occurs near the target site. We also
investigate the cost associated with resetting, which increases with resetting rate and decreases
with intersegmental jump rate. Our analytical results, supported by numerical simulations,
provide quantitative insights into the role of chromatin architectoce T localization in
regulating the search dynamics of TF.
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Powering Solar Fuels with NextGeneration Semiconductor
Heterostructures: Trends, Breakthroughs, and Mechanisms

Srabanti GhoshSoumita Samajdar, Dipendu Sarkar

1Energy Materials & Devices Division (EMDD), CSHCentral Glass and Ceramic Research
Institute, Raja S. C. Mullick Road, Jadavpur, Kolkata, 700032, India

2pAcademy of Scientific & Innovative Research (AcSIR), Ghaziabad, 201002, India
* Correspondi rsrgbardi.agcri@esir.ces.irgosharabdanti@gmail.com

Abstract: Photocatalytic water splitting (PWS) is a sefliiven approach to hydrogen
generation from water.® Despite its considerable potential, the widespread application of PEC
water splitting remains hindered by limitations such as low efficiency, which arizes f
charge carrier recombination, and sluggish reaction kinetics. The integration of cocatalyst
decoration with complementary enhancement strategies has shown promise in overcoming
these challenges, offering improved efficiency and stability. rémising class of next
generation photocatalysts, conjugated polymer nanostructures (CPNs) exhibit a distinctive
capacity to hybridize with other nanomaterials to form heterostructidetably, femtosecond
transient absorption spectroscopy has revealed that the incorporation of metal oxide and
polymer nanostructures substantially enhances the separation and transfer of photoinduced
charge carriersFor i nstance, embedding polypyrrole
been shown to markedly increasendoctivity and catalytic performance, while maintaining
activity through multiple operational cycles. In another example, the integration.sh&u
guantum dots with BiOX formed the interfacial-Bichemical bond, which acts as a charge
migration centre, creating an internal electric field at the interface that can effectively enhance
the photocatalytic Hevolution: Very recently, atomiscale interface engineering and bt

electric field at SScheme BWOJ/ZnIn.S. heterojunctions for photocatalytic hydrogen
evolution: Furthermore, an indigenous prototype device incorporating a photocatalyst layer
within photochemical reactor has been developed, underscoring practical advancements in this
field. A deeper understanding of the photoelectrochemical behavior of emerding-based
nanostructures, along with elucidation of their underlying mechanisms and associated
challenges, holds significant potential for scaling up solar fuel production technologies.
Keywords: Conjugated polymer nanostructurddeterostructures, Surface engineering, S
scheme heterojunction, Photocatalytic water splitting
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Time resolved imaging of DNA labelling probe towards chromosome

structural characterisation

Stanley W. Botchwéy, Sarah L. Bergét Rosie SandetsArchana Bhartiyd Rinyaporn
Phengchat, Stephen BarnafiBenji Batemah lan K. Robinsoh Mohammed Yusuf

'Rutherford Appleton Laboratory, United Kingdom, stan.botchway@stfc.ac.uk
2Oxford Brookes University, School of Biological and Medical Sciences, Oxford, UK
3UK Health Security Agency, RCCE, Chilton, Oxfordshire OX11 ORQ
4Quantum and Nanotechnology Research Centre, National Research Council Canada, 11421
>The Rosalind Franklin Institute, Rutherford Appleton Laboratory, Didcot, OX11 0QX

Abstract: Chromatin condensation is an important ‘madrk of cell processes such as
apoptosis and disease states including cancer. Research into chromatin and whole
chromosomes is essential for advancing our understanding of cytogenetics, gene regulation and
numepus aspects of organismal health. Chromatin condensation of whole human chromosome
was followed using fluorescence lifetime imaging microscopy (FLIM), a technique that utilizes

the excited state | ifeti me t oronmenb IBtaining hange
met aphase c hr o mo s o mdiamidire-p-phenglindsle (@APt) hand 4t$ , 6
derivatives showed differentially compacted regions of chromatin along the length of the
chromosomes. Interestingly only the pericentromeric regions of hantamosomes 1, 9, and

16, short arm of chromosome 15, and distal region of chromosome Y showed statically
significantly shoriieve DAPRPT $His0 e2.idnide , N 80 . u2e sn s(,
=2.21 + 0.1 ns) than the rest of the chrsmomes (U = 3.0 N 0.1 ns),
bar). Furthermore, we show that chromosomes of cells irradiated with 0.1 Gy andrhy3y x

did not show a significant change in lifetimes (2.94+£0.09 ns on the arms and 2.60+0.06 ns on

the pericentromericagion) of chromosome 1. Whilst irradiation with 0.5 Gy led to a noticeable

and significant reduction in lifetime with 2.42+0.13 ns on the arms and 2.12+0.06 ns on the
pericentromeric region of HeLa anec€lls chromosomes. Metal organic complexes were also

found to have a unique lofiiyed (us) sensitivity to individual DNA bases. However, these
sensitivities were lost in the polymeric DNA structure. These findings indicate that DAPI (a
common DNA stain, minor groove binder) lifetime is a highly useful tmolmeasure
chromosomal structural changes and further suggests that chromosome pericentric regions
undergo distinct structural changes following 4oand radlotherapy relevant dose ofay

irradiation evidenced by chemical probes.
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Bio-inspired, Non-Covalent Synthesis of Precision Supramolecular
Polymers

Subi J George
New Chemistry Unit, Jawaharlal Nehru Centre for Advanced Scientific Research (JNCASR)

Bangalore 560064, India
Email: george@jncasr.ac.in

Abstract: The investigation of dynamic and adaptive supramolecular polymers, arising from
monomer selassembly, has entered a phase demanding greater structural and dynamic
precision. Living supramolecular polymerization has emerged as a synthetic approach to craft
assemblies with welllefined structures and dispersity. Concurrently, the pursuit of temporal
control over dynamic materials is extending into the-equilibrium realm. Despite the
desirability of both controls, the strategies employed have largely diesnically distinct.
Recognizing the importance of synergy between structural and temporal control, especially for
the functional application of supramolecular polymers as adaptive materials, it is imperative to
seek a common strategy. Drawing inspiratitom the biological realm becomes crucial in
navigating this conundrum.

Our laboratory is motivated by this philosophy and is actively engaged in comprehending both
the thermodynamic and kinetic aspects of supramolecular polymerization. This presentation
outlines our endeavors in understanding a pivotal concept in biologizassembly: temporal

control over aggregates through a chemical reaction. We believe this approach has the potential
to address various challenges in supramolecular chemistry, including living supramolecular
polymerization and dissipative assemblies. e will delve into our recent efforts to design
reactioncoupled supramolecular polymers and exploreitépired design strategies aimed at
expanding the structural diversity of supramolecular polymers
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Aryl -Substituted Buta-1,3-Diene as Luminescent Core for Monomers and
Copolymers: Design, Synthesis and Applications

Sudip Malik
Indian Association for the Cultivation of Science, School of Applied & Interdisciplinary

Sciences (SAIS), 2A and 2B Raja S. C. Mullick Road, Jadavpur, Kolkata; 166G232.
E-mail: psusm2@iacs.res.in

Abstract: Development of solitate emissive organic moiety is promising because of the
excellent optoelectronic property with versatile applications in the field of organic and
polymeric light emitting diodes, ultrasensitive sensors, organic-stidie laser, ah bio-
imaging. However, the emissive property is substantially diminished in thessalalowing

to the molecular aggregation and it limits its use in real technological applications. To
overcome this challenge, the rational molecular desigm key to develop the solstate
emissive organic moiety and igdphenylbutal,3-diene moiety has been judiciously picked

up as the central flexible core to prepare several organic derivatives and copolymers. The effect
of substituents on colodunability, absorption / emission properties, the band gap and energy
levels have been explored. Few copolymers or danoeptor type small molecules linked to
tetraarylsubstituted butd,3-diene core have been utilized as emitter to fabricate solution
processeaondoped PLED or OLED devices to demonstrate the potential application as the
emissive layer.
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Figure 1. Representative tetraphenyl bit@-diene based moieties and OLED device.
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Computational Modeling of Molecules and Materials for Applications in
Energy Conversion and Storage

Swapan K Pati

Theoretical Sciences Unit
School of Advanced Materials (SAMat)
Jawaharlal Nehru Centre for Advanced Scientific Research
Jakkur Campus, Jakkur, Bangalore 560064
E-mail: pati@jncar.ac.imndswapan.jnc@gmail.com

Abstract: Current trend in research on molecules and materials majorly encompasses creation,
conversion and storage of renewable energy. In this respect, | shall discuss our efforts in
computational modeling of a few molecules and materials (i) which show electrioehe

water splitting with hydrogen evolution reaction (HER) at anode and oxygen evolution reaction
(OER) at the cathode end, (i) which show bifunctional electrocatalyst with both OER and
oxygen reduction reaction (ORR) [1, 2]. We have been tmasemiconducting systems for
applications in Li and Na ion solid state electrolytes and cathodes. | shall discuss the modeling
approach on oxygen deficient perovskite materialMi&.0.sas cathode for Nen battery
application and on a 5¥lass LiNisGe.O. Li-ion solid electrolytes which does not have any
stable/metastable intermediate(s) in the wide composition domain of Li [3, 4]. We have also
been working on modeling thermoelectric materials which convert waste heat into electricity
using Wigne-PeierlsBoltzmann semiclassical transport equations together with density
functional theory calculations. In this, | shall talk on finding thermoelectricity in 9 Bi based
half-Heusler compounds XYBi (X: Ti, Zr, Hf; Y: Co, Rh, Ir) and in a phomesselectron
conductor, AgGeSnSbTeavhich was synthesized and studied by an experimental group [5, 6].

If If time allows and scheduling permits, | shall discuss our computational efforts in
understanding the very low thermal conductivities observed in twemmgstTIAgSe and
TI.Agl., which were synthesized and studied by an experimental group [7, 8].
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Green and StepEconomic Synthesis of Bioactive Hybrid Heterocycles

Dr. Tasneem Parvin
Department of Chemical Science & Technology, National Institute of Technology Patna,
Patna 800005, Bihar, India

Abstract: Heterocycles are indispensable in organic chemistry due to their widespread
occurrence in natural products, pharmaceuticals, and functional materials. Developing efficient
and sustainable methods for constructing complex hybrid heterocyclic framewoikpaosin

atom, and stegeconomic strategies remains a central goal in modern synthesis. In this context,
multicomponent reactions (MCRs) have emerged as powerful tools, enabling rapid molecular
assembly with high atom economy and reduced synthetic stepthisl lecture, recent
contributions from our research will be presented, focusing on the development of novel,
sustainable methodologies for synthesizing biologically relevant hybrid heterocycles. These
approaches employ readily available starting mdseriaild conditions, and operational
simplicity. Emphasis will be placed on the strategic use of MCRs to enhance efficiency,
sustainability, and structural diversity, highlighting their potential in advancing modern organic
and medicinal chemistry.

References:

1. Shen, X.; Hong, G.; Wang, L. Recent advances in greencouliponent reactions for heterocyclic compound
constructionOrg. Biomol. Chen2025 23, 20592078.

2. DarakshanParvin, T. Multicomponent strategies for synthesizing naphthyridine derivatives: recent advances
and mechanistic insight®rg. Biomol. Chem2025 23, 80758104.

3. Chaurasia, U.; T. Parvin-2mino-1, 4naphthoquinone as a key precursor for naphthoquifusex N-
heterocycles: synthetic approaches and mechanistic perspektoleBivers.2026 30, 113142,

4. Mehar, A.; Parvin, T. PE@ediated synthesis of naphthoquinone/coumarin fused dihydropyridine derivatives
Tetrahedror2024 160, 134025.

5. Darakshan, Parvin, T. Domino reaction for the synthesis of pyrazole/isoxazole fused naphthyridine derivatives
involving indole ring opening and double ring formatibrOrg. Chem2023 88,684 7-6856.

6. Parvin, T. Multicomponent reactions usi@g N-binucleophilic nature of aminopyrazoles: construction of
pyrazolefused heterocycleBop. Curr. Chem2023 381,19.

{oy



Ll O :

(ﬁw International Conference on Fundamental and %?

Indian

Y fusnie of Advanced Research in Chemistry 2026

Mandi

New insights into photoactive eartkabundant Fe(ll) complexes
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Abstract: Firstrow transition metal complexes gain intense attention as alternatives to
photofunctional precious metal complexes. WhildlFegomplexes are now luminescent and
applicable to many applications due to their nanosecond lifetimes, seekinliv&htyiplet
excited states ofsdre(ll) complexes remains important toward microsecond lifetimes as
analogues of the Ru(ll) polypyridyl complexes. Here, we will present two new concepts of
Fe(ll) complexes to extend their excited stalescreate Fd() complexes with strong ligand
fields, we aimed to synthesize an-siable hexacarbene Fe(ll) complex. As recent papers
repor t ed,-domsting lexddHetgrocyclic carbene (NHC) ligands provide Fe(lll)
states under air. Here, a triaztlased NHQigand was chosen due to its slightly weaker yet
strong ligand field to stabilize the Fe(ll) hexacarbene complex. We successfully isolated the
air-stable Fe(ll) hexacarbene complex, and its ntetifjand charge transfer (MLCT) excited
state was analyzeby fs-transient absorption spectroscopy. Although the obtained MLCT
lifetime was still shoHived (<1 ps), the ease of handling of-siable Fe(ll) hexa&NHC
complexes would accelerate research on

2050 2100 2150 2200
Wavenumber / cm’

exploring longedlived sMLCT states.As another approach,
isocyanide ligands suitable for Fe(ll) complexes are investigated. Aryl isocyanides are
excellent Iigands for Cr(0) and Mn(l) compl e

complexes.Our Fe(ll) complex with newly synthesized quinoHipased isocyanides exhibited
MLCT absorption around 400 nm, and its photophysical properties were analyzed by various
measurements such as 4A$ transient absorption spectroscopy, tiresolved IR
spectoscopy, and KerGate luminescence spectroscopy. Interestingly, the bleach ofthe C
stretching peak remains more than 1 ns in digs®lved IR spectra (Figure 1). This
nanoseconarder excited state roughly matches the decay of the luminescence. Ties imp
that potentially luminescent Fe(ll) isocyanide with nanosecond lifetimes was achieved by our
extended isocyanided.he detailed analysis and full excitsthte picture of these new Fe(ll)
complexes will be discussed.
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Chiral/Achiral Assemblies: Understanding the Regulation of SeHAssembly

Vandana Bhalla

Department of Chemistry, UGC Sponsof@entre of Advance Studidk
Guru Nanak Dev University, Amritsar, Punjad3005
Email: vanmanan@yahoo.co.in

Abstract: Our research work aims at development of deasmreptor building blocks which
undergo setassembly in aqueous media to generate fluorescent assemblies in aqueous media.
These assemblies having appropriate binding sites for interactions with specific analytes
undergo guest induced morphology transformation and exhibit interesting photophysical
properties. Very recently, we have developed supramolecular assemblies haaingahdle

and investigated the achiral/chiral guest induced chirality transformations in aqueous media.
Furthermore, we have also developed metal based as well as metal free supramolecular
catalytic ensembles for carrying out various organic transfasngt In the presentation,

di fferent aspects of pathway complexity of
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Metal Organic Frameworks and their hybrid for Advanced Chemical
Defence Applications

Virendra Vikram Singh
Scientist
Defence R &D Establishment
Jhansi Road, Gwalie474002
Email: vws17.drde@gov.in

Abstract: The rapid rise in industrial emissions, toxic industrial chemicals (TICs), and
chemical warfare agents (CWAS) has generated an urgent need for advanced materials capable
of efficient detoxification under environmentally benign conditions. Conventionaltzsigo
systems, primarily based on impregnated activated carbon, largely depend on physical
adsorption and often exhibit limited catalytic activity, susceptibility to humidity, and risks
associated with secondary desorption of toxic species. In this comtetal organic
frameworks (MOFs) have emerged as highly promising-gereration materials owing to

their exceptionally high surface area, tunable pore architecture, and abundance of catalytically
active sites. This presentation will show recent advaircése development of MObased

hybrid materials for the adsorption and catalytic degradation of toxic gases and CWAs.
Particular emphasis will be placed on defegineered zirconiurhased MOFs and MOF
carbon composites designed to enhance gas uptpieitya diffusion pathways, and catalytic
hydrolysis efficiency. Comprehensive physicochemical characterization using FTIR, PXRD,
BET, SEM, TEM, and XPS provided critical insights into the structural evolution, surface
chemistry, and active site enginegriof the developed MOBased materials. The presentation

will highlight how these engineered materials exhibit superior adsorption behavior and rapid
in-situ catalytic detoxification of hazardous toxicants under ambient conditions compared to
conventionaladsorbent systems. Particular emphasis will be placed on the role of defect
engineering, enhanced porosity, accessible metal active sites, and surface functionalities in
achieving efficient and sustainable detoxification performance. In summary, theiglotent
integration of these advanced M®B&sed materials into negeneration NBC protection
platforms, offering improved protection efficiency, reduced secondary contamination risks,
lightweight design, enhanced wearer comfort, and extended operationdhlfge findings
provide new insights into the design of multifunctional protective materials for defense,
industrial safety, and environmental remediation applications.
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Hydrogels/ gels and nanomaterials for biomedical applications

Yashveer Sindh
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Abstract: Biomaterials are designed to interact with the living systems, and different types of
biomaterials, like polymeric hydrogels, saésembled peptide gels, and nanomaterials have
been used for sensing, drug delivery, antibacterial, wound healing, ane ¢ésgineering
applications, owing to their excellent biocompatibility and/or extracellular matrix (ECM)
mimicking properties. Our group has been engaged in the development of hydrogels/ gels/
nanomaterials for drug delivery, medical dewéssocited infection, chronic wound
management, biocatalyst, and tissue regeneration applications. Our group has successfully
developed cyclic peptide nanotubes for bone mineralization and osteogenic differentiation. The
nanotubes mimic alkaline phosphatase, mayme crucial for bone remineralization, and also
possess excellent cell migration, anflammatory, and antioxidant properties. Another work

in the field of bone tissue regeneration employs hydrogels loaded with MgO nanoparticles
exhibiting antiinflammatory and antioxidant properties, thus, promoting the regeneration of
damaged bone tissue in rheumatoid arthritis. These hydrogels also induced the removal of
fibroblastlike synoviocytes by apoptosis, further aiding in the mitigation of the disease.
Currently, we are working with seldssembled bioactive peptide gels containing melatonin
functionalization, with potential for wound healing along with antibacterial properties. The
biomaterials developed show excellent potential for tissue engineering &ippkca
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Synthesis of Imine linked Covalent Organic Frameworks for

Aarya Sharmg Million Mulugeta Habtegebrel Prem Felix Sirif*

Photocatalytic glycerol reforming

!Research Scholar, School of Chemical Sciences, Indian Institute of Technology, Mandi,

H.P., India,d24193@students.iitmandi.ac.in

2Research Scholar, School of Chemical Sciences, Indian Institute of Technology, Mandi,

H.P., India

¥Professor, School of Chemical Sciences, Indian Institute of Technology, Mandi, H.P., India

Abstract: Sustainable materials development is central to addressing global challenges in
energy, environment, and climate change. Intimeed Covalent Organic Frameworks (COFS)

0 crystalline porous materials with high surface areas and tunable pore archit@ctuags

emerged as promising platforms for advanced catalysis and biomass reforming. However, their

conventional solvothermal synthesis remains energgnsive, timeconsuming, and difficult

to scale, limiting broader deploymeit.this work, wereport the synthesis of an imitiaked

COF via three green and scalable routes: mechanochemical synthgsiscipdgation, and

continuousflow processing. Mechanochemical synthesis enables rapid COF formation under

minimal solvent conditions; epreciptation offers a straightforward ambieteimperature

pathway; and continuotffow synthesis affords precise control over residence time and
mixing, ensuring high reproducibility and scalability. The optical and electronic properties of
the resulting COFs arsystematically tuned to enhance photocatalytic performance towards
green hydrogen evolution and valaéded product generatiohhe synthesized materials are

being evaluated for solariven photocatalytic reforming of biomadsrived substrates,

demonstrating efficient utilization of solar energy under mild conditions. This work establishes

green synthesis strategies as key emabier nextgeneration COfbased photocatalysts,
contributing scalable and sustainable solutions to the intersecting challefgenergy
conversion and climate change.
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Multifunctional Porous Polymer Networks for Efficient Capture of
Radioactive Nuclides

Aayush Anan] Subrata Chattopadhyay

Department of Chemistry, Indian Institute of Technology, Patna, Bihar, India 801106
aayush_2221ch10@iitp.ac.in

Abstract: The efficient sequestration of radioactive contaminants generated from nuclear
energy production and associated industrial processes remains a major environmental and
public health challenge. Among these, volatile iodine species and soluble uraniumeions ar
particularly hazardous due to their letegm radiotoxicity, high mobility, and persistence in
environmental matrices. In this context, the development of robust porous materials with high
adsorption capacity, rapid kinetics, and selective ibgndunctionalities is of significant
importance for nuclear waste remediatibterein, we report two strategically engineered
porous polymer platforms designed for the ultrafast and efficient capture of radioactive waste
species. In the first system, a poly(aminoamitked mesoporous polymer was synthesized
through an AzBMichael adition reaction, followed by in situ endemplating using
piperazine to generate a crosslinked porous frameWbhie lyophilized polymer exhibited a

high surface area of 1482 g and demonstrated exceptionally rapid iodine uptake, reaching
adsorption saturation within 1 minute in batch mode. Remarkably, the material achieved
adsorption capacities of 8.5 ¢g'gn aqueous medium and 12.4 ¢ i the vapor phase,
highlighting its outstanding potential for ultrafast radioactive iodine capburthe second
system, a triazolinedione (TAEjased porous polymer network was developed to introduce
urazole as a novel multifunctional binding site for uranium sequestfafidtie poros
framework was synthesized via ultrafast click chemistry using an wuwleed trifunctional
monomer and MDbisTAD linker, generating a chemically robust mesoporous polymer
enriched with urazole, imine, and amine functionalities. This rationally degigmctionality
enabled strong and selective coordination with U(VI) ions, resulting in an exceptionally high
adsorption capacity of 956 m¢f gwith 99.6% uptake achieved within 50 minutes and excellent
recyclability over multiple cyclesOverall, this tudy presents a unified porous polymer
platform for the rapid and selective capture of radioactive iodine and uranium species for
nuclear waste remediation.

Keywords: Nuclear waste remediation, Mesoporous polymer, Poly(aminoamide), lodine
adsorption, Uranium capture
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Supercritical Fluidi Engineered Pt/TiO; Photocatalysts for Enhanced
Natural Sunlight-Driven Hydrogen Evolution: A Comparative Study with
Chemical Reduction

Abhilekha Boratt Dr Kajal Sharma Prem Felix Siril*

lIndian Institute of Technology Mandi Kamand, Himachal Pradesh (175005),
abhilekhaborah2000@gmail.com

2\/SB - Technical University of Ostrava, 17. listopadu 2172/ 15, Ostrava 70800, Czech
Republic

Abstract: The growing global energy demand and the environmental concerns associated with
fossil fuel consumption have accelerated the search for sustainable and renewable energy
alternatives. Among them, green hydrogen has emerged as a promising clean fualdor fu
energy systems. In line with this vision, the Government of India has recently launched the
National Green Hydrogen Mission to promote research and technological advancements in
hydrogen production. Photocatalytic hydrogen evolution usingcegmuctor materials offers

a sustainable pathway for setarhydrogen conversion; however, its practical application is
limited by rapid charge carrier recombination and low surface reaction efficiartbys work,
glycerolassisted photocatalytic hydrogen production over Pt Tifibtocatalysts has been
investigated. Biomasderived glycerol, an abundant-pyoduct of biodiesel industries, was
utilised as a sacrificial agent to suppress eledtme recombination and enhance hydrogen
generation. Platima was deposited onto T#Qusing two different approaches: supercritical
fluid reactive deposition (SFRD) and conventional chemical reduction deposition (CRD). The
influence of deposition strategy on the physicochemical and photocatalytic properties of
PU/TIO, was systematically studied. SFRD is expected to provide uniform nanoparticle
dispersion, controlled nucleation and stronger metal support interaction compared to CRD,
which often results in particle agglomeration and non uniform growth. These strastdra
electronic differences significantly affect photocatalytic performance by influencing charge
separation efficiency, surface active sites, light absorption behaviour and catalyst stability. The
present study focuses on identifying the critical paramsegoverning hydrogen evolution,
including Pt loading, particle size, dispersion, oxidation state and interfacial interaction
between Pt and TiOThis comparative investigation provides valuable insights into the design
of efficient and durable Riasedphotocatalysts for sustainable hydrogen production and
highlights the potential of supercritical fluid deposition techniques for photocatalytic
applications.
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Cobalt (Il1) Catalysed Annulation of Indoles With Phenylethynyl ether

For the Synthesis of ABC Ring System of Ergot Alkaloids
Abhipsa Ghosh:? Asutosh Pandg, Pranav Shridhar Mahulkar® and Ponneri C.

Ravikumar?”
Department of Chemistry, Indian Institute of Science Education and Research (IISER)
Tirupati, Andhra Pradesh, 517619, India.
School of Chemical Sciences, National Institute of Science Education and Research
(NISER) Bhubaneswar, Odisha, 752050, India

Abstract: The synthesis of ergot alkaloids, a diverse family of natural products with significant
pharmacological importance, has long been considered a synthetic challenge due to their
complex polycyclic framework. Traditional strategies often involve lengthy,witep
procedures, which limit efficiency and scalability. In this work, we present a rational and
streamlined approach that directly addresses these challenges by employih@etiCation
strategy for the rapid assembly of the ABC ring systerthefergot alkaloid skeleton. Our
method begins with the Calkenylation of indole, which serves as a key step in functionalizing
the indole core. This transformation is followed by an annulation process drivenauion
elimination, leading efficiently to the construction of the fused tricyclic (ABC) system.
Remarkably, this sequence represents the first reportest@maynthesis of the ergot alkaloid
ABC ring framework via CH activation! highlighting the novelty and synthetic utility of the
strategy

COOH NH 0
‘Bu
© {
B our approach N
NH Y

3 steps

L-tryptophan Ergot skeleton 2-alkyl 3-pivaloyl
indole

Figure 1. Classical synthesis vs catalytic method to synthesise ABC ring system of Ergot

skeleton
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COF-Electrospun Nanofiber Membranes with Engineered Pore
Environments for Superior lodine Capture and Confinement

Abul Hasnaf, Sumanta Chowdhufy Prem Felix Sirif"

dndianInstitution of Technology Mandi, School of Chemical Sciences, Kardab@005,
India. d23173@students.iitmandi.ac.in

PCEISAM Institute ("Interdisciplinary Chemistry: Synthesis, Analysis, Modelling"),
University of Nantes, UMF6230, Nantes, France, 44322

Abstract: Radioactive iodine isotopes released from nuclear waste streams pose severe
environmental and health risks, making their stable -lengn confinement a critical
challenge.[1,2] Here, we report thesitu growth of a systematically designed series of imine
linked Covalent Organic Frameworks (COFs) TAPB, TAPB-DHTA, TAPB-DMTA, and
TAPB-DETA - on electrospun polyacrylonitrile nanofiber membranes (EPNMs) to produce a
high-performance COfEPNM platform for iodine capture and retention. By varying th
aldehyde linker while keeping the amine component fixed, we demonstrate that introducing
hydrophobic substituents at the ortho position of the aldehyde creates a nonpolar pore
environment that thermodynamically stabilizes captured iodine while simulisliyestielding

the imine linkage from hydrolytic degradation by nucleargafées. The EPNM architecture
plays a decisive rolenot only accelerating iodine adsorption kinetics by£23KX relative to
pristine COF patrticles through enhanced pore accéssilbiut also significantly improving
long-term retention, with TAPEDMTA-EPNM achieving 80% retention over 10 days. These
results establish CGEPNMs as a robust and tuneable membrane platform where substituent
engineering and nanofiber architectureatergistically to overcome the fundamental trade

off between rapid uptake and stable iodine confinement.
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Strong metalsupport interaction for enhanced photocatalytic synthesis of
H20:2

Ajayand Priyanka Verma

Department of Chemistry, Indian Institute of Technology Delhi, Hauz Khas, New Delhi
110016, India

“Corresponding author: pverma@chemistry.iitd.ac.in

Abstract: Contrary to the centralised anthraquinone oxidation process, localised synthesis of
H.O; at the site of its need can reduce the cost of transport and stéFagesfore, light
assisted conversion ofz@nd HO to HO; is an ecefriendly and coseffective way of its
production. However, the slow photocatalytic kinetics limit the production of high
concentrations of this compound. Metal oxides are promising candidates as photocatalysts due
to their abundance, stabilitgnd low cost. Here we showhat Pd colloids supported on ZnO

are capable of producing high concentrations eOH(Fig. 1). Most reports on the
photoproduction of bD. use a sacrificial agent (e.g., alcohol) as an electron donor, which
complicates the photocatalytic system and adds3castery low amount of Pd loading on

ZnO improves the concentration of® tremendously compared to pristine ZnO without an
extra sacrificial agent. This remarkably high photocatalytic activity is attributed to the strong
electronic metakupport interaction. This work reveals the potential of designing efficient
photocatalyst$or H-O- production through an electronic modulation strategy.

Keywords: Metalsupport interaction, ¥D,, photocatalysis

Figure 1. Photeassisted conversion of oxygen and water 104bver Pd decorated ZnO.
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Naphthalimide based Dual Fluorescence sensor for the detection of Co(ll)
and Zn(ll)

Ajeeba PS Harsha GangadharahSankarasekaran Shanmugaraju*
Department of Chemistry, Indian Institute of Technology Palakkad, 678623, Kerala
202513002@smail.iitpkd.ac.in

Abstract: The selective and sensitive detection of biologically and industrially important metal
ions has attracted significant research interest in recent years. Zinc is essential for gene
expression, cell division, and enzyme activity, while cobalt is requiredvifamin B12
synthesis and has important industrial applicatfohs,8-naphthalimidebased fluorophores

are effective platforms for detecting Zn(ll) and Co(ll) ions due to their excellent photophysical
properties and stability. Here in this Wwpra novel 3amino1,8-naphthalimide hydrazine
fluorophore (NapNH2) was produced in quantitative yield through a-ppeimidation process
between &nitro-1,8-naphthalic anhydride and hydrazine hydrateeHNH20), and this
fluorescent "turron" chemosensor for metal cations demonstrated positive solvatochromism
and remarkable selectivity toward Zn(ll) and Co(ll) ions with nanomolar (10 nM) sensitivity,

as exhibited by fluorescence titration studies. Interestintile presence of commonly
coexisting diffeent metal cations [Fe(ll), Cu(ll), Mg(ll), Cd(ll), Ni (1), Mn(Il), Ba(ll), Al(I1I)

Ce(lIN), Pb(Il), Cr(lll) and Ca(ll)] showed negligible changes in the emission intensity and thus
weak binding interactions with N&gH>. These studies demonstrate that My is a
potenti al fl-aoonbesccheennmtoeseisarn for selective,
quantification of bidlogically relevant metal catiorfs.

NH,

3¢ HN-NH,.H,0,pd/C  © NgO
Oe C,H;OH,70°C,12 hrs

NO, i,
3-Nitro-1,8-Naphthalic anhydride Nap-NH,

Figure 1. Synthesis of NapH2
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Reaction Energy Landscape for the Methane and Propane Conversion
Over the Catalytic Active Sites generated Over Liquid Boron Oxide

Akhilesh Sharnid, Puneet Gupta !

[BlComputational Catalysis Cent@epartment of Chemistry, Indian Institute of Technology
Roorkee, Roorkee, Uttarakhand 247667, India.
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Uttarakhand 247667, India.

Abstract: Recently, oxidative dehydrogenation of light alkanes over rfietalbororbased
catalysts, such as boron oxide(®)™? and hexagonal boron nitride-BN)®!, have gained
significant attention. However, these reactions typically proceed at very high temperatures
(=700 800 K), limiting their practical applicability. In this direction, Rousseau andgaders
reported the formation of catalytically active sitediquid boron oxide at 850 K usingb-

initio molecular dynamics (AIMD) simulati@n Despite this progress, the catalytic activity of
these active sites toward the activation of light alkanes, such as ni8taacdepropane,
remains unclear. Furthermore, detailed mechanistic insights into the formation chdedkae
products, such as formaldehyde (HCHO) and olefins (propylene and ethylene), as well as
undesired side product s, ing.rHereiyjweemgogkEmo and CC
CASSCF/NEVPT2 and density functional theory (D#Bsed mechanistic investigations to
exploremethane and propane conversion over these structural motifs in the presence of singlet
(!02) and triplet $O2) oxygen. Additionally, intrinsic bonding orbital (IBO) and quasi
restricted orbital (QRO) analyses are utilized to elucidate the associated eleuisfer
events. Our results reveal thai BB sites serve as the most catalytically active maotifs,
facilitating HCHO formation during methane conversion and propene and ethene formation
during propane conversion. In contrast, cyclicOBB motifs exhibit substantially higher
activation barriers (~5@8 kcal mdlY), indicating comparatively lower catalytic efficiency.
Orbital analyses further highlight distinct electtoansfer pathways, involving oxygen lene

pair donationinBOiIB r i ngs 18)dond dosation &tEB sites.
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Au/Defected TiO 2 Photoelectrodes for Overall Water Splitting
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Abstract: Photoelectrochemical water splitting using plasmonic nanopéititégrated
semiconductors has attracted growing interest for gtilgen hydrogen productionThis
work examines the roles of defects and surface plasmon resonance usstaysiaty Au/bare
Ti O and Aulbdehaobedd arrays ¢giSohattkyaadUPEF TO s u
analyses reveal enhanced carrier density, valence band shifts hartigkysjzinction formation

upon Au | oading or def ect trodenathieeed a ghotocarent T h e
density of 4.8 mA cm | at 1.23 V vs. RHE anq
cm ). While oxygen vacancies improve Ti O 0s

HER, demonstrating a synergistic effect thatbles bifunctional photoelectrodes for overall
water splitting?
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Figure 1. Synergistic effect of oxygen vacancies and noble metal loading for overall
performance of photoelectrochemical water splitting.
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Development of a coseffective paperbased disposable microextraction
device for rapid detection of pesticides from dry fruit
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Abstract: The persistence occurrence of organochlorine pesticides (OCPs) found in dry fruits
led to serious environmental and health risks because of their toxicity and bioaccumulation. In
order to guarantee food safety, there is a need for an efficient and rapiticahtool for
monitoring and detecting the OCP residues from the dry fruit matrices. In this study a thin
film solid phase microextraction (F6PME) patch was fabricated using the synthesized metal
organic framework (MOF99) which was incorporated thi polydimethylsiloxane (PDMS)

for the extraction of OCPs from the cashew samples. The develop&PTME pat chds
performance was evaluated by optimizing the various experimental parameters such as solvent
profiling, concentration, stirring rate, temperatureusability, extraction and desorption. The
optimized TFSPME patch exhibited high extraction efficiency and good reproducibility for
OCPs followed by the quantification using gas chromatographss spectrometry (GMS).

The fabricated MOR99/PDMS path showed excellent selectivity and sensitivity, indicating

its potential as a simple, cesffective and environmentally friendly analytical tool for the
detection of the traeckevel OCPs in the complex lipid rich cashew sample. This work highlights

the feasibility of MOR199 coated microextraction patch as a simple sample preparation tool
for extraction of pesticide residues from dry fruit.

P

Figure 1. Extraction of OCPs from Cashew nuts using the developed-VBIAPDMS patch
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1) Pandey, P.; Raizada, R. B.; Srivastava, LLé®el of Organochlorine Pesticide Residues in
Dry Fruit Nuts 2010.

tMmn


mailto:akshata.mitmpl2024@learner.manipal.edu

I-..-/-l\\%\, _ :
C.ﬁliﬂﬂ"mn International Conference on Fundamental and %?
S BP ftaieof Advanced Research in Chemistry 2026

4 Mandi

Ultrasound-assisted ring opening of epoxides in HFIP: THF: Synthesis,
characterization, computational studies and molecular docking of novel-2
hydroxy dithiocarbamates

Amit PateP, Vishal Prasad Sharnfa Ashish Kumar Tewaf
2 Department of Chemistry (Centre of Advanced Study), Institute of Science, Banaras Hindu
University, Varanas221005

Abstract: Under the influence of ultrasonic irradiation, pyridazinone, triazinone, or
phthalimide containing -Bydroxy dithiocarbamates, a biologically relevant novel organo
sulphur compound, was synthesized. Detailed characterization, computational, and molecular
docking studies are being investigated. Molecular interactions were studied using 3D Hirshfeld
surfaces and corresponding 2D fingerprint plots. Theoretical (DFT) studies on the molecular
structure, HOMO, LUMO, and quantum chemical descriptors wertmrmed at the B3LYP/

6 311++G(d,p) level of theory. At the same time, the interaction energy was computed using
the B3LYP/6 31G (d,p) level of theory. The FMO study revealed that molecules 4a and 4p in
the gas phase have 3.545 eV and 3.263 eV HQMMIO energy gaps, respectively, and they

are hence kinetically stable. Quantum chemical calculations confirm the electrophilic character
of compounds 4a and 4p, as the molecule is stable and highly electrophilic.
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Dual Reaction Pathway Catalysis: Base free transfer hydrogenation of
aromatic aldehydes by NiAl LDH catalyst via in situ Ni(0) formation
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Krishnan™*
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Abstract: Formulating environmentally friendly and sustainable protocols for catalytic
transfer hydrogenation (CTH) utilizing navoble metal catalysts presents a considerable
difficulty owing to their diminished activity relative to noble metasThis study presents a
highly effective NiAl layered double hydroxide (LDH) catalyst produced by a traditional co
precipitation technique and activated in situ by isopropanol (IPA), functioning as both a
hydrogen donor and a reducing agent. The CTH ofdldalyde to benzyl alcohol proceeds
efficiently under baséree conditions. Notably, during the reaction, a unique in situ
transformati on of Ni | species i n t he LDH
fundamentally shifting the reaction mechanism. Initigtles proceed via a Meerwégin
PonndorfVerley (MPV) pathway mediated by Lewis acidic and basic sites of the LDH.
However, upon repeated use, the formation df iNiroduces a new methalydridebased
pathway, wherein IPA dehydrogenation and aldehyde hydabigerare facilitated by metallic

Ni® and Lewis acid sites. This dual mechanistic pathway results in the dynamic evolution of
the catalyst during the reaction. Control and poisoning studies further confirm the pivotal role
of basic sites in the initial CTH process. This protocol providesnaimommentally friendly

and chemoselective method for synthesizing aromatic alcohols, demonstrating exceptional
substrate tolerance and advantageous environmental metrics.
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Synergistic Role of Sulfur Vacancies and Intergranular Cracks in Variable
Resistive Switching of WS Monolayers
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Hermannvon-HelmholtzPlatz 1, 76344 Eggenstelreopoldshafen, Germany

Abstract: Achieving reliable defeetngineered neural connections in 2D materials requires
resistive switching that remains stable over prolonged cycling, demanding a deeper
understanding of electrically driven defect evolution. Here, we demonstrate that thetmemris
behavior of monolayer Wi3ateral devices is strongly governed by the interplay between point
defects and intergranular crack networks. Controlled thermal annealing enables systematic
tuning of WS stoichiometry, varying sulfuvacancy concentrations from nesoichiometric

to ~10* cm?, as confirmed by aberratimorrected HRTEM and Raman spectroscdpy
Electron microscopy further reveals interconnected crack boundaries that act as energetically
favorable channels for vacancy migration and localized conduction. The defects play a vital
role in the observed rectification and conductance switching, qrfsim Schottky barrier
modulation at the Ws metal interface and the redistribution of vacancies along -@ssisted
transport channels. These findings establish a direct correlation between stoichiometry, defect
mediated transport, and memristive sipih monolayer W
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Figure 1. Graphical abstract

References:

1) Moses Badlyan, N.; Quincke, M.; Kaiser, U.; Maultzsch, J. TEicessed Defect Densities in Singkeyer

TMDCs and Their Substrateependent Signature in PL and Raman Spectrosétgyotechnolog2024,35
(43). https://doi.org/10.1088/1363528/ad6875.

tmo



Ll O :

(ﬁw International Conference on Fundamental and %?

" Indian

B e of Advanced Research in Chemistry 2026

Mandi

Waste to Wealth: Low-cost Carbon based Electrocatalysts fovater
Splitting

Anjana SajeevahKalyani Bukhyéd, Nijash Neermund&Yugender Kotagiti
!Department of Chemistry, IIT Palakkad
202314001 @smail.iitpkd.ac.in

Abstract: The development of cosfffective, efficient, and durable electrocatalysts for the
hydrogen evolution reaction is essential for advancing sustainable hydrogen production via
water splitting. In this study, commonly discarded waste materials were trandfantne
conductive carboivased supports and evaluated for their electrocatalytic performance in
overall water splitting. Wastderived precursors, including human hair, plastic bottles, and
newspapers, were systematically converted into fundtioagbon materials and further
engineered into singlatom catalyst systems. The resulting materials exhibit promising
catalytic activity, highlighting their potential as lesost alternatives to conventional noble
metatbased electrocatalysts. This apmioanot only addresses the economic limitations
associated with largecale hydrogen production but also promotes waste valorization and
environmental sustainability. The findings demonstrate a viable pathway toward scalable and
ecofriendly electrocatalystiesign for hydrogen generation.
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Ball-Milling Driven Regio - and Stereospecific Strain Release of Chiral
Activated Spiro-aziridine Oxindoles with Alkyl Amines
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3Troikaa Pharma Ltd. Satya Marg, Bodakdev, Ahmedabad, Gujarat 380054.

Abstract: An ecofriendly mechanochemical strarelease strategy for the regio and
stereospecific amination of spieziridine oxindoles is unveiled, yielding a;dmmino
oxindoles bearing chiral fdlkyl tertiary amine with excellent enantiopurity upto >99%. This
carefully designed approach leverages the use of primary and secondary amines, especially
watermiscible ones, which were limited in conventional methods. Aromatic amines also
delivered desired product with high yield and enantioselectivity. gitutocol functioning at
ambient temperature with 100% atom economy requires no chromatographic purification. The
potential of mechanochemistry is demonstrated by comparative studies showing superior
kinetics and significantly improved green metrics (RM#3%6, Efactor = 0.05) in comparison

to solutionbased methods. Moreover, this orchestrated approach working under solvent as well
as catalyst free condition, offers a sustainable option.

Mechanochemistry R.R.N
\NSOZ'Bu 22
. NHR R, - NHSO,tBu
o] - 0]
N & N
\
R neat grinding R
No Column Chromatography
o Solvent and catalyst free o Excellent Yield and enantioselectivity
o Broad Substrate Scope o 100% atom economy
o Sustainable synthesis o Gram scalable

Figure 1: Mechanochemical amination in spiaziridine oxindoles.
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A water-soluble fluorescent probe for selective detection glalladium (lI)
ions

Antima Saini Bharti Khungat
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Abstract: Palladium contamination poses significant environmental and biological risks,
underscoring the need for highly efficient
medial In this study, watesoluble fluorescent probe-(8-(1-methylimidazoi3-ium-3-
yl)propyl)-2-(8-quinolinyl)-1H-benzimidazole  bromide  (QBIm) incorporating an
imidazoliuni quinoline framework was synthesized for the selective recognition of
Pd?.Spectroscopic investigations revealed that QBIm exhibits a rapid and significant
fluorescence quenching response upon the ad
guenching behavior can be attributed to the
present in the probe, leading to perturbation of the electronic seuartd suppression of the
emissive excited state. The sensing process is highly efficient and enables straightforward
monitoring via fluorescence measurements without the need for additional reagents or complex
procedures. QBIm exhibits rapid and pronouhfiaorescence quenching upon coordination

to Pd] i n aqueous solution. QBIm demonstrat
of competing metal ions and provides a strong linear response over the low nanomolar
concentration range, with a detien limit (36nM) suitable for environmental and analytical
applications
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Electro-RedoxMediated Formal (3+2) Cycloaddition: Sustainable
Synthesis of Tetrazoloquinoxalinones

Aritri Saha® Atreyee Haldef,Sourav Pal, Harsha Meht§ Tuneer Majumda; Suman De
Sarkar*

1ISER Kolkata, West Bengal, India, Pin code: 741246 and as22rs007 @iiserkol.ac.in
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Abstract: In this work we have discussed about a sustainable electrochemical protocol for the
synthesis of tetrazolo[1;&|quinoxalin-4(5H)-one derivatives. A key feature of this method is

the use of the electn@dox mediator 2 8ichloro-5,6-dicyancl,4-benzoquinone (DDQ),
which enables the efficient utilization of sodium azide as a-effsttive azide source.
Moreover nitrogerbased hetecycles such as tetrazole and quinoxalinone scaffolds have
attracted considerable attention owing to their significates in medicinal chemistry, drug
design, and materials science. This formal (3 + 2) cycloaddition strategy provides access to a
wide range of functionalized tetrazoloquinoxalinone derivatives with potential biological
significance. Comprehensive syniilieand electrochemical investigations reveal a mediator
assisted electrocatalytic mechanism, underscoring the advantages of this tramstitiEfiree
electrochemical approach.

(\ H, N=N
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approach using cheapest azide source with broad scope

Figure 1. A schematic illustration of our methodology.
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Engineering Defects and Thermal Effects in Vanadium Oxides for High
Performance Energy Storage Applications

Arun Kumar Singh Shobha ShuklaSumit Saxera

INanostructures Engineering and Modelling Laboratory, Department of Metallurgical
Engineering and Materials Science, Indian Institute of Technology Bombay, Mumbai, MH,
India-400076

Abstract: Vanadium oxides are a versatile class of materials for electrochemical energy
storage due to their multiple oxidation states and layered structures; however, their practical
application is often limited by poor electronic conductivity and sluggish kindti¢kis work,

we demonstrate a combined defect and thermal engineering strategy eSings\a model
system to enhance electrochemical performance. Vanadium oxide nanoparticles were
synthesized from commerciab¥s via controlled oxalic acideduction, where optimization of

the precurseto-reductant ratio (1:2) resulted in uniform nanostructures enriched with oxygen
vacanci es. These defects facilitate enhance
Furthermore, annealing at optimised parature (400 °C) effectively tunes crystallinity,
oxidation states, and surface area without external additives, leading to improved
electrochemical kinetics. The optimised electrode exhibits a high specific capacitance of 432
F/g at 5 mV/s with improverate capability. A tweelectrode device delivers an energy density

of up to 20.8 Wh/kg at a power density of 480 W/kg. This study highlights that defect chemistry
and thermal treatment synergistically govern the electrochemical behaviour of vanadium
oxides providing a simple and scalable pathway toward{pigtiormance electrode materials

and offering insights relevant to the broader design ofgemeration energy storage systems.
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Mono(Silylene)-Stabilized Borylenes for Small Molecule Activation
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Abstract: Although basestabilized borylenes are now a decade old concept, the number of
experimentally isolable mono(Lewis bastqbilized borylenes are scarce and all of them
feature carbenes as the stabilizing agent. Silylenes with an energetically acdessilpair

and a vacant orbital may be promising alternatives to carbenes. In this work, we have designed
a few mono(Lewis basestabilized borylenes with silylenes as the Lewis base. Quantum
chemical calculations revealed that the designed sysperssess appreciable donor and
acceptor properties that motivated us to investigate their potential towards the splitting of
enthalpically strong BH bonds (E= H, Ckl NHPh) as well as binding of CO and.Mll the
activation and binding processes by the proposed borylenes were found to possess either better
or comparable activation barriers compared to that obtained for cyclic (alkyl)(amino)carbene
stabilized borylene.
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Lewis Acid-Catalyzed Switchable Functionalization ofC,N-Cyclic
Ketimines with Vinyl Azides: Access to Diverse C(2Alkylated
Pseudoindoxyls
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Abstract: Herein, a divergent coupling of indetkerived C,N-cyclic ketimines with vinyl

azides is described for the synthesis of structurally diversé AIKJated pseudoindoxyls,

e s p e c iimdbxyl yacetdmides, ketones, and acetonitrile derivatives. The Lewis acid
catalyzed divergent Schmidt and interrupted rSicli type pathways of the transient
iminodiazonium ion intermediate enable vinyl azides to effectively function as surrogates for

ami de s, ket ones, and c y dindoxylacetdndesn iexhibited Furt
fluorescent properties, demonstrating an impressive fluorescence quantuin yield.
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From Nonemissive to Bright Green Luminescent: E#f-Induced
Clusterization of L-Cysteine

Athira Sathyarf,Chanchal N. § Devika V.5 Kavya P2 Aarya? and Supratik Sen
Mojumdar*?

Department of Chemistry, Indian Institute of Technology Palakkad, Palakkad, Kerala, India
i 678 623

Abstract: Clusteroluminescend€L) offers an effective strategy for generating emission from
nonconjugated, heteroatench molecules, yet simple, biocompatible CL systems derived
from natural building blocks remain scarce. Here, we report that coordinatior ofvEu
intrinsically nonremissive Lcysteine induces spontaneous clusterization and activates intense
green emission. Under basic conditions®*Bamplates the formation of hierarchicaliBys

clusters that display a broad emission centerd at ~525 nm, a large Stokes SRifhif)1
excitationdependent emission, and afed enhancement in quantum yield (14%) compared

to EL** alone. Control experiments with other metal ions and amino acids reveal a pronounced
coordination specificity, highlighting the unique cooperative interplay betwed®Bu hi g h
coordination pr op e n sdontaning aligathd tapglagy. eCombiéds t hi
spectroscopic and microscopic analyses reveal that the emission originates from clustered Cys
domains rather than Ezentered excited states, with¥ functioning primarily as a structural

node that rigidifies heteroatenth assemblies and suppresses nonradiative decay. This rare
earthion-induced clusterization strategy extends CL to single-aromatic amino acids,
providing a general route to biaopatible luminophores from simple biomolecules
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Small moleculedriven sensitization of insensitive inorganic salt: An
approach for photoresist composition
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Abstract: Although many inorganic salts are readily available in bulk at high purity, they
generally show little to no sensitivity towards electtmam (ebeam) or photon exposure,

limiting their applicability as photoresist materialginc(Il) acetate, a welknown salt, is a
representative example of a compound with negligible sensitivity. In our ongoing work to
develop inorganiorganic hybrid resist materials, we hypothesize that introducing heterocyclic
compounds with suitable métehelating functioality could enhance the sensitivity of such
inorganic salts through potential complexation and interaction with exposure radiation. To
validate our hypothesis, we designed and developed substituted pyragete carboxylic

acids and investigated theileaas smalimolecule sensitizers for zinc acetate dihydrate. The
resulting zinemetatbased resist composition (ZnNH) exhibited significant improvements in
sensitivity. Results show efficient responses to both-déegviolet (DUV) photon and-beam

exposire. In ebeam lithography, the resist composition shows an onset of resporRbeame

at a dose as |l ow as ~20 OC cm | and achieve:c
the normalized remaining thicknesanl§ONRT) cul
electron acceleration voltage and a beam current of 56.3 pA. We can pattern the silicon surface

to as small as 50 nm with a very low dose. Importantly, the composition of the resist system is
well-suited to practical scalability for higlolume manufacturing. The current findings

highlight a promising pathway to scalable, highly sensitive-bamed resist systems for
nanopatterning applications, with further potential as an extreme ultraviolet lithography (EUV)

hybrid resist platforns.
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Lewis Acid-Catalyzed and Sulfur Ylide-Promoted Epoxide RingExpansion
for the Synthesis of SpireOxetane Oxindoles Followed by Their Strain
Rel ease with | ndol es-Bisindoles Access

Ayan Chatterjegé? Ananda Shankar Mondaf 3 Ankita Biswas;?Saumen Hajra

ICentre of Biomedical Research, SGPGIMS Campus, Raebareli Road, Lu2R6OWA4,
Uttar Pradesh, India,-Bail: talk2ayanc@gmail.com

2Department of Chemistry, University of Kalyani, Kalyai#1235, West Bengal, India.
3Troikaa Pharmaceuticals Ltd. Satya Marg, Bodakdev, Ahmeda®@@54, Gujarat, India.

Abstract: C3-spirooxindoles are one of the privileged cores in synthetic chemistry.-Three
membered cyclic structures, such as cyclopropane, epoxide, and aziridine, contaming C3
spirooxindoles are well studiédrhis time, in pursuit of our consistent research objective, we
have developed a robust Lewis acatalyzed protocol to obtain spioxetane oxindoles from
spiro-epoxide oxindoles. To date, the only reported procedure for unsubstitutedsgiane
oxindoles suffers from several challenges, like limited sabs scope, use of expensive and
potentially toxic selenium reagent, étéVe have successfully designed a Ce@haykovsky
reactior that achieves regioselective ring opening of spjpoxide oxindoles by judicious
choice of reagents and reaction conditions, thereby paving the way fepgpteme oxindoles

by effectively suppressing the previously unavoidable cycloproparfatiorasy and efficient
synthetic route to spiroxetane oxindoles brings up the opportunity to study the strain release
chemisty of the same. We have successfully orchestrated theefiest strain release of
unsubstituted spiroxetane oxindoles using indole as nucleophile. This strategy provides us
with an alter na t-bisindoleswMultiplet domeria hexadydiropgtoiride

(HPI) alkaloids are achievable from this riogening product core. We have also demonstrated
the total synthesis of (Hjolicanthine.
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Amplification of Self-Sensitization at Nanoscale in NIRJpconverting
NaErF4 Core-Shell Crystals: Implications for Energy Applications

Ayushi Agarwal Supratim Girf

INational Institute of Technology, Rourkela, India Email: ayushiagarwal509@gmail.com
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Email: girisupr@nitrkl.ac.in

Abstract: Enhancement of seffensitized neanfrared responsive (NIRJpconversion (UC)
process was examined on cateell (CS) type of NaEucrystals in the form of micresized
particles mimicking bulk dimension and nanosized particles via three approaches. The
manipulation of pristine NaEsFeore, inert shelling of the unmanipulated pristine core and a
combination of both cormanipulation and inert shelling were undertaken. The effect of the
third or combined process appeared to be synergistic leading tp@tedented augmentation

of UC photoluminescence intensity, when the core particle was taken at nanoscale. To
understand the basis of such magnified optical property at nanoscale, synchraapn X
diffraction (SXRD) based on synchrotron source and thieafetnodelling using density
functional theory (DFT) were conducted. Assessment of local disorder by atomic pair
di stribution function (PDF) analysis and mic
revealed a relatively higher atomic level disorded anicrostrain existing in the manipulated

(Li* doped) nanosized core. Results obtained from DFT supported the structural feasibility of
the Li*-doped engineered core and indicated a progressive increase in misfit strain with
increasing Li concentration. The experiment
lattice parameter analysis from Rietveld refinement of SXRD confirmed a Aygenentation

of misfit strain, at nanoscale domain, while no discernible difference of the same was observed
a microscale domain. For the first time, the extent of lattice mismatch was shown to get
amplified at nanoscale for a CS crystal system using SXRD aided with DFT. The atomic level
study herein, appeared to highlight fundamental properties at nanoscateer@uoceered
nanocrystals may be suitable for potential energy applications.
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An Unprecedented Photocatalystand Workup-Free Visible- Light -
Mediated Oxidative Cyclization of Enynes Enabling AtomEconomic
Synthesis of IndeneFused Furan Derivatives

Babasaheb Sopan GgtdehJeng Wand

Department of Medicinal and Applied Chemistry, Kaohsiung Medical University, No. 100,
Shihcyuan 1st Rd, Sanmin District, Kaohsiung City, 807, Kaohsiung, Taiwan.
Email: gorepranav99@gmail.com

Abstract: A sustainable and economical visHdight-mediated intramolecular radical
oxidative cyclization of enyndsas been developed under mild, metadiditive, and workup

free conditions at room temperature. This protocol employs an inexpensive selenium catalyst
to deliver indendused furan derivatives in good to excellent vyields with high
regioselectivity!! Notably, the catalyst can be recycled and reused for up to six consecutive
cycles without any significant loss of efficiency, highlighting the robustness and sustainability
of the method. The transformation exhibits broad substrate scope and exceldiph&lin
group tolerance, demonstrating its versatility. Furthermore, green metrics evaluation confirms
the environmental friendliness, operational simplicity, and atom economy of the process,
making it a practical and efficient strategy for the synthesivabfiable heteroaromatic
frameworks relevant to organic synthesis and medicinal cherffistry.

= Catalyst
‘ X
P R4 >
o i
Metal/Photocatalyst . o Step-& atom
Oxidant & additive-free Room temperature

oxidant & additive-free -economic
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Safe & scalable conditions Functional group Late-stage application
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Figure 1. Visible-light-driven cyclization of enynes to indeffiased furans.
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Carbodiborylenes Computational Discovery of 1,3Diboraallenes Capable
of Multiple Complexation of CO; and CS
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Abstract: In this work, we provide computational evidence for the possible existence of metal

free diboraallenes in which the central carbon atom is supported by twestbbdeed

borylenes. An evaluation of their proton affinity values and binding with AuCl stsjdfeat

they possess hidden C(0) character and henc:
Owing to the presence of two lone pairs at the central carbon atom and vacant orbitals at the
boron as well as carbenic carbon of the neighbdrorglenes, these compounds demonstrate
ambiphilic reactivity. Calculations suggest that the proposed compounds are not only capable

of activating inert bonds such as N H bond
complexation of C@and CS.
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Zinc Phthalocyanine modified Polypyrrolesheets for Mechanistic
Investigation of Neurodegenerative Oxidative Stress
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Abstract: Accor di ng t o t he Wor | d Heal t h Organi z
neurological disorders affected 3.4 billion people in 2024, representing a major health éoncern.
Notably, neurodegenerative disorders like Alzheimer's, Parkinson's, Amyotrophic Lateral
Sclerosis, etc. are contributing significantly in this domain. Among four nitrogenous bases in
DNA, guanine plays a central role since its lowest oxidation potee&idklto the formation of

toxic 8-hydroxyguanine (®x0G)? 8-0xoG is one of themost extensively investigated
oxidative DNA damage biomarkers due to its miscoding properties. Elevated levelsa®8

are observed in both nuclear and mitochondr.
and Par ki n s’ Gdnsideridgi teesea fsndings, herein, we aim to design an
electrochemical probe to understand the underlying effect of amino acid neurotransmitters in
the oxidative damage of guanine, leading to the neurodegeneration. In this regard, zinc
phthalocyanine (ZAc) is emplged as the electrochemical probe owing to its favorable binding
affinity toward guanine, as revealed by density functional theory (DFT) analysis. ZnPc is
supported on conductive polypyrrole (PPy) sheets via interfacial synthesis to obtain the
electrochemial probe. This selective and sensitive ZnPc/PPy probe has the potential to
elucidate the role of the oxidative lesio80G in neuronal death.
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Interfacially Engineered Pd-Ni/ZnO Nanostructures for Selective
Glycolysis of PET Waste into Bis(hy

Bhargavi Valleputand Mallesham Baithy*
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Email: bvallepu@student.gitam.edu; mbaithy@gitam.edu

Abstract: PET (poly (ethylene terephthalate)), is a very popular polymer because of its many
useful properties and low production costs. But serious environmental problems, such the
occurrence of "white pollution,” have resulted from the improper handling of PEE.Was
overcome this obstacle, shapegineered heterogeneous ZnO nanostructures in the form of
hexagons, rods, and cylinders were hydrothermally synthesised and then-swékioed

using a wet impregnation technique with metals like Pd,idi,RdNi. The catalytic efficiency

of PET glycolysis was increased using this approach. The ZnO catalyst's shape was adjusted
by adjusting variables like pH, precursor concentration, and reaction time. One of the
byproducts of glycolysis is bis{Rydroxyehyl) terephthalate, or BHET. This monomer has
significant practical use in the manufacturing of jet fuels and other important fuels, as well as
in the manufacture of polymers. With full (100%) PET conversion and an optimised catalyst
operating under reflugonditions, the BHET yield was 90%. Mass spectromét:NMR,
and!H-NMR were used to characterise the very pure monomer, while BET, TGARSY,

XRD, XPS, TEM, and SEM were employed to conduct a thorough analysis of the catalyst. The
results of the BET test showed that the pore volumes varied between 0.19 and 0.015 cm3/g
With strong activity maintained after 13 consecutive cycles, the catalyst proved to be
recyclable. There was also a successful recovery of the ethylene glycol used in the glycolysis
step, and gas chromatography verified its purity. The results show that-eshgipeered,
metatmodified ZnO catalysts can be used to depolymerise PET in an efficient and recyclable
way, which could lead to more sustainable monomer recovery and better ahapaigcling
methods.

I

Fig. 1. Efficient PET glycolysis to BHET over the B\ supported ZnO nanocatalysts.
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Computational modeling to achieve targeted, effective delivery and
theranostic capabilities

Bharti Gahlot,2 Shashank Deep\Bupama Datta*!

!nstitute of Nuclear Medicine and Allied Sciences, DRDO, Brig S. K. Mazumdar Marg,
Delhi-110054, India

Email: bhartighalot222000@gmail.com
’Department of Chemistry (SIRe), Indian Institute of Technology, BEIB016, India

Abstract: TBI remains a major therapeutic challenge due to poor blood brain barrier
permeability and offarget toxicity of promising antimyloid agentd!l. Chalconebased
composites exhibit potent amyleid ( Ab) t a r [§. Most antempyboidl driigs haye
limitations, which necessitates sophisticated nanocarriers like PLGA nanopatrticles as carriers
Bl Computational modeling offers a cadfective, mechanistically rigorous method to design

and optimize polymeric nanoparticle formulatidfs The small molecule amyloid inhibitors

were taken, each modeled against a chalcomgugated PLGA nanoparticle. This study aims

to predict drug affinity and effective drug loading in nanoparticles using in silico tools. A
hierarchical computational workflowas implemented in Material Studio. First, Monte Carlo
adsorption simulation using the adsorption locator module assessed drug adsorption on the
polymer carrief®l. Next, FloryHugginsbased blend docking rapidly screened polymer drug
miscibility, genera i ng i nteraction parameters (G) to r.
and more negative adsorption energies were advanced to 500 ps NPT molecular dynamics. The
multistage computation filtered the promising polymeric drug carrier candidates, reducing
overall computational expense while preserving dynamic realism. Blend docking identifies
high-miscibility candidates, and MD simulations validate encapsulation stability, binding
affinity, and also controlledelease behavior. Drygolymer interaction mdwanism and
nanocarrier flexibility were characterized, providing molecld&el insights into drug loading
capacity. This work provides integrated in silico approaches combining adsorption modeling,
blend docking, and molecular dynamics to systematicafiglyze the rational design of
nanocarrier materials, a targeted drug delivery system for CNS disorders.
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Ef fect of Cation Substitution in Spir
NiCo LDH toward Efficient Hydrogen Evolution Catalysis
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Abstract: Developing efficient and affordable electrocatalysts for green hydrogen production

is essential to address rising energy demands and environmental challenges. In this work, a
MnFe O [/ Ni Co | ayered doubl e hydroxi de (LDEF
synthesized on Ni foam through a simple in situ hydrothermal method for enhanced hydrogen
evolution reaction (HER) performance. Comparative analysis of estibstituted ferrites

(MNnFe O , Ni Fe O , ZnFe O ) ratalyte activeydluetton at Mr
its favorable cation distribution, improved conductivity, and abundant radive sites.

|l ntegrating MnFe O with Ni Co LDH nanosheets

site exposure, and proton adsorptidesorptonk net i ¢cs. The opti mi zed N
(30 wt %) composite achieved an overpotenti al
of 56 mVv dec T in 1.0 M KOH. This strong syn

highlight its potential as a dji-performance, nomoble metal electrocatalyst for sustainable
water splitting and green hydrogen production.
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Intervention of hIAPP amyloid aggregation by smart posttransmuting

anti-amyloidogenic peptidomimetics

Altaf Hussain Kawy Biswadeepak Satapathyshinjini Bhattacharyy Sachin Kumar, and

Bhubaneswar Mandal*

! Laboratory of Peptide and Amyloid Research, Departme@hemmistry, Indian Institute of

Technology Guwabhati, Assam 781039, India.
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Abstract: hIAPP, human islet amyloid polypeptide, aggregates have been implicated in the
development of type 2 diabetes mellitus (T2DM). As a prelude to developing a potential cure
for T2DM, researchers worldwide have employed various strategic molecular entitisgeto
b-sheetrich hIAPP aggregates, known as disruptors, or to prevent thasselinbly of hIAPP,
known as inhibitors. Peptidea s ed str at egi

a preinstalled breaker element, notably Prolilere, we describe a different approach that

a-sheet baetkers Hawe

fore

works in a predrug fashiod the use of the infamous aspartimide formation. The designed
smart peptides sneak into the aggregating system as standard peptides and undergo various
aspartimidenduced chemical tresformations, developing into an aatnyloidogenic agent.

The peptide develops a ppeogrammed kink via aspartimide formation. The kink misaligns

t h esheét topology of the hlIAPP aggregates, significantly disrupting them. The reaction
cascade is followet by racemization and nucleophilic ring opening by water, resulting in the

formation of LU/ b

and Mspartyl-peptidep and BsepeptidesTaneeantil

amyloidogenic. Moreover, the negative charges on such peptidomimetics improve solubility
ard recognisability. The strategy could be a promising leap toward developing therapeutics for
amyloidogenic type 2 diabetes mellitus (T2DM). This study will also help to understand the

aggregatiordisaggregation mechanism of hIAPP.
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Figure 1: Graphical representation of the probable mode of action of the designed smart

peptidomimetics
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Static Magnetic Fields Reverse High Glucoskduced Cellular Damage
and Pathological Protein Aggregation In Vivo
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Abstract: Hyperglycaemia disrupts mitochondrial function, elevates oxidative stress, and
impairs proteostasisthereby promoting metabolic dysfunction and neurodegenerative
complications. Using an in vivo Caenorhabditis elegans model, we found that hyperglycaemia
significantly reduced mitochondrial area, perimeter, and branching, accompanied by
developmental deja reduced body size, and impaired organismal fithess. Exposure to a 70
mT static magnetic field completely restored mitochondrial network morphology and
normalized growth. This recovery was associated with a marked reduction in reactive oxygen
species tmearcontrol levels, indicating ROS attenuation as a central underlying mechanism.
In addition, magnetic field treatment significantly reduced lysosomal enlargement, lysosomal
aggregation, and the accumul at i oynaclkingnéat hoge
huntingtin. Collectively, these findings demonstrate that static magnetic fields restore organelle
homeostasis, alleviate proteotoxic stress, and represent a promistimyasine therapeutic
strategy for hyperglycaemiaduced cellular dysinction and neurodegenerative pathology.
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Hydrogen-Bond Gating of Interfacial Capacitance in AmineRich Hybrid
Interfaces for RedoxFree lonic Recognition
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Abstract: Continuous, selective ion detection in agueous media without redox mediation
remains an outstanding challenge in electrochemical sensing. Here, we introduce a hydrogen
bondgated, noffaradaic chargéransduction mechanism that enables -timaé selective

halide detection (Fion) under ambient conditions. The amimeh electroactive interface,
constructed by integrating polyethyleneimine (PEI) onto 668N H MOF -ofganie t a |
framework), functions as a redaxactive yet iorresponsive hybrid platfornnder applied

bias, F LLLH interactions at the interface m
reversible signal that allows continuous monitoring at pH 7. The optimized hybrid achieves a

detection limit of 0.2 ppm with exceptional seleat i t y f or F over compet
I , N O , co | CH Cde@ed) charggolanzationr analysis by D

confirming Hbond driven stabilization. The system maintains stable operation over >25 h (250
cycles) and accurately quantifiesibns in real water samples (re¢ahe detection of Fions

in tap and drinking water down to ~1 ppm). This study establishé®nd mediated
modulation of interfacial capacitance as a design principle for riedexamperometric
electrochemical sensingffering a versatile platform for responsive hybrid materials and
adaptive ionic interfaces.
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Figure 1. Schematic representation showing the electrochemical capacisemsing on the
UiO-66-NH2/PEI electrode surface.
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Copper nanoclustermediated degradation of toxic organic dyes: a
sustainable approach to water remediation
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Abstract: Organic pollutants, particularly toxic dyes discharged in large quantities by the
textile and food industries, have attracted considerable scientific attention due to their
environmental persistence and detrimental effects. Metal nanoclusters (NCg),towieir
redoxactive metal cores and tunable surface properties, represent promising candidates for the
efficient degradation of such pollutants. In this study, we report an efficient protocol for the
degradation of Rhodamine B (RhB) and MetimdeBlue (MB) using cysteireapped copper
nanoclusters (Cy€u NCs) in the presence of hydrogen peroxidgOg without any external
stimuli. The degradation, carried out under neutral pH and aqueous conditions, was monitored
using U\tvisible spectroscopy and showed approximately 97% degradation of both dyes
(20mM) within 90 minutes, accompanied by complete dma@tation of the solutions.
Characterization of the degradation products usingM<; *H NMR, and ion chromatography
confirmed the complete miredization of the dyes into netoxic species. Control and free
radical scavenging experiments confirmed that the process proceeds through the synergistic
action of CysCu NCs and EO», primarily involving reactive oxygen species (ROS) such as
hydroxyl (OH) and superoxide®.') radicals, thereby elucidating the underlying degradation
mechanism. Comparative studies with other metal nanoclusters highlight that the superior
activity of CysCu NCs arises from the intrinsic redox property of copper, which plapsotal

role in ROS generation and dye degradation. Kinetic analyses revealed that RhB and MB
follow distinct degradation pathways. Furthermore, degradation studies performed at varying
dye concentrations, larger reaction volumes, and in real waterlesam@monstrated the
robustness and practical applicability of the developed method. Overall, th€ UCK&-
mediated degradation offers a sustainable and efficient approach for the remediation of dye
contaminated water.
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G-Aromaticity in Trinuclear and Tetranuclear Transition Metal Carbonyl
Clusters: A Comprehensive Magnetic and Electronic Analysis
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Abstract: Metal carbonyl complexes and clusters gain stability through aromatfditythis

study, a series of trinuclear and tetranuclear metal carbonyl clusters with the general formulas
M3(CO)2, Ma(CO)s, Ma(CO)s, Ma(CO)s, (Wwhere M = Fe, Ru, and Os), and isolobal
trinuclear clusters [M(CO).2]¥ (where M = Mn, Tc, Re), and [MICO)2]** (where M= Co, Rh,

Ir) are considered. Density Functional Theory (DFT) was employed for all the geometry
optimisation. Aromaticity was assessed using magnetic criteria, specifically Nucleus
Independent Chemical Shifts (NIG%nd Gaugéncluding Magnetieinduced Ring Currents

(Gl MI C) . Our findings i ndi-aremateity.tAmeng all dhe | clu
clusters studied, the {€O)12c | ust er di s pl ay e -dromakctyeepilencedn al | y
by highly negative NICS values and a significant diatropic current, as confirmed by GIMIC
analysis. Further analysis, utilising NI&8an, Electron Density of Delocalized Bonds
(EDDB), EnergyDecomposition Analysis with Natural Orbitals for Chemical Valence (EDA
NOCV), confir med t he-arpmatcigyenrihese metd carpanyd austersn ¢ e d
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Surface-Selective PbTe Passivation for Suppressing Halide Segregation and
Enhancing Environmental Stability of Mixed-Halide Perovskites
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Abstract: Mixed-halide lead perovskites are promising materials for optoelectronic
applications; however, their practical implementation is hindered by- legid moisture
induced halide segregation, which leads to spectral instability and performance degradation. |
this work, a surfacselective PbTe passivation strategy is employed to suppress halide
segregation and enhance the environmental stability of nhiakde perovskitesThe
incorporation of PbTe at the surface is found to significantly inflaetme photophysical
behavior of the material. Under continuous UV illumination, the passivated films exhibit
reduced spectral shifts and improved photostability, indicating effective suppression-of light
induced halide migration. Furthermore, stabilitydsés under moisture exposure demonstrate
enhanced resistance to environmental degradation, suggesting improved structural robustness.
These improvements are attributed to effective passivation of surface andarageary
defects, which are known to act as initiation sites for halide migration. By minimizing-defect
assisted ion movement, the PbTe treatment stabilizes the emissionterisies of the
material. This study highlights the importance of surface engineering as a viable route to
control halide segregation and improve the operational stability of rhiakdie perovskites.

Surface-Selective PbTe Passivation for Mixed-Halide Perovskites

Light & Halide Segregation = Enhanced Stability
Moisture

i av...s-' L2

& A A Stable Emission
REa & MALOV

Halide Segregation & Instability k d Stability & Rok

Figure 1. Graphical representation of Pbireediated passivation suppresses halide migration
and phase segregation, enhancing photostability and moisture resistance irhahoked
perovskites.
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Carbon Dioxide Absorption in Deep Eutectic Solvents as a Function of
Water: A Molecular Dynamics Simulation Study
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Abstract: Carbon dioxide (Cg) is one of the major components of flue gases, contributing
10-15 vol% of all gases. Aqueous amine solvents are typically used for carbon capture through
absorption. However, there are major shortcomings to such a process, including high energy
cost durirg regeneration, corrosiveness, and solvent loss. Hencegermsvation solvents, such

as ionic liquids (ILs) and deep eutectic solvents (DESs), are now being studied extensively to
replace them. DESs are easy to prepare, @zsrtious, and less expensive than ILs, and can
therefore be used as solvents in theggsuring process. However, the high viscosity of DESs

is a major hindrance to their widespread applications, which can be overcome by adding water.
The main challengés to find the balance between DES viscosity anc G@ubility, as
increased water content in the DES can reduce both. Molecular dynamics (MD) simulation can
be used to calculate gas solubility in various solvents using theriergy perturbation method

and to provide insights into the interactions within the system. Herein, we studied the CO
absorption in two DESs, one hydrophilic and one hydrophobic, at three different water contents
(5 wt%, 10wt% and 15 wt%) through MD simulations. The free energy of solvation decreases
gradually with addition of water and becomes positive at 15 wt% ofrwEte interaction of

anion with CQis prominent in both the systems.
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Decoding Nitrogen Reduction Pathways on Transition Metal
Electrocatalysts: A DFT Study
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Abstract: The conventional HabeBosch process for ammonia synthesis operates at extreme
temperatures and pressures, contributing significantly to global energy consumption. As a
sustainable alternative, the nitrogen reduction reaction (NRR) enables the elalgttiocat
photocatalytic, or enzymatic production of ammonia under ambient conditions. Among these,
electrochemical NRR using transition metal catalysts has emerged as a promising route due to
its tunability and potential for decentralized syntheSiRR can proceed via two primary
mechani sms: di ssoci ati ve, i n which the NIN
associative, in which hydrogenation occurs before bond dissociation. The associative
mechanism further divides into alternating and disédhways, depending on the sequence of
hydrogen addition to the nitrogen atoms. In this work, the adsorption energies of important
NRR intermediates on different transition metals on the (111) and (110) surfaces for the FCC
crystal structure and on theO@L) surface for the HCP crystal structure are determined using
density functional theory (DFT). The chemical route is predicted by the adsorption energies of
intermediates, including 2*N, *NNH, *NHNH, and *NNtHComparing the adsorption values

of 2*N and *NNH reveals whether thexlholecule has a propensity to dissociate or not before
hydrogenation. The more stable intermediate between *NHNH and *Ne&ddires that the
associative mechanism's route be either distal or alternating. These energies serve as
descriptors to predict the most favorable reaction pathway. The insights from this
computational analysis deepen understanding of NRR mechanisms and guide the rational
design of efficient electrocatalysts for ambienhdition ammonia synthesis.

Keywords: Nitrogen Reduction Reaction (NRR), Ammonia, DFT, Adsorption Energy
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Bio-based Materials for Female Hygiene: Advancing Sustainability in
Menstrual Hygiene Products
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Abstract: Sy nt heti ¢ sanitary napkins, an indispens
chemically composed of acrylatesThey generally have four layers: the top layer, the
acquisition and distribution layer, the absorbent core and the backsheet. The layers other than
the absorbent core are, typically composed of polyethylene and polypropylene. Conventional
disposable saraty napkins are 90% plastic, which takes approximately80@0years to
decomposé.Moreover, these products can release varichemicals like volatile organic
compounds, fluorides, phthalates, and dioxins, which may trigger hormonal imbalances,
reproductive health issues, and even cancer. On the contrabgd®d materials offer a viable
solution, owing to their biocompatibiit biodegradability, absorbency, and eeffectiveness.
Bio-based materials like polysaccharides and proteins show remarkable absorbance and
retention properties that make them potential candidates in thislfielddition to them, the
lignocellulosic fbres, such as banana, bamboo, jute, water hyacinth and hemp fibres, are
biodegradable and possess good absorption properties, leveraging their high cellulosic
content® Switching to biebased alternatives will reduce the environmental burden and CO
emissions, and provide women with tight to safe periods

= Polysaccharide-
based
= Protein-based

io-| = Lignocellulosic
Rin-Based fibre-based

Materials « Hybrid

Figure 1. Transition from synthetic to bibased sanitary napkins for menstrual hygiene.
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Cyclodextrin-Assisted L-Cysteindg Capped Copper Nanoclusters for Dual
Detection of Hg* and Ag'
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Abstract: The sensitive and selective detection of toxic heavy metal ions in aqueous matrices
remains an important analytical challenge. Here, a rapid and environmentally benign
photol uminescence (PL) sensing platfédgm was
i ons ecgcliodexgrinassisted kcysteinec apped copper-COnGysiQuc !l ust e
NCs) . | nt r ecyclodextrin onto presynthesized Cy€u NCs instantaneously
induced controlled aggregation, resulting in pronounced emission ethantwith intense

blueg r e e nem®P 300 (My-upon excitation at 370 nm. Exploiting the strong coordination
affinity of exposed thiol groups toward soft heavy metal ions, the aggregatioh a nCDé d o
Cys Cu NCs were employed as a sinflleorophore probe for the selective sensing of'Hg

and Agi ons. Both analytes induced efficient PL
detection as low as 25 nM, well below the permissible limits for drinking water. Intensity
based and timeesolved PL studies revealed a combined static and dynamic dugench
mechanism, consistent with métdliolate complex formation and concentratibependent
collisional processes. Dynamic light scattering (DLS) and -hggolution transmission
electron microscopy (HRTEM) analyses further indicated that the -+woet#iggered
disassembly of the aggregated nanoclusters correlated with structural reorganization and PL
guenching. Notably, Ag additionally induced a distinct colorimetric response enabling
complementary visual identification. The sensing platform enabled accurate quantification of
Ag*" and Hg" in real water samples, demonstrating reliable analytical performance in real
matrices. Over al | -CDitCysiCa NG8 @g dn efficent, asdielctives &and s 0
practical singldluorophore platform for dual heauyetal detection in complex aqueous
environments.
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Biochemical And Mechanistic Characterization of Enzymes Involved in
Gourgerotin Biosynthetic Pathway
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Abstract: Natural products and their derivatives remain vital sources of antibacterial, antiviral,
anticancer, and antifungal agents, yet the rise of antimicrobial resistance (AMR) threatens their
effectiveness. This underscores the urgent need for antibiotibs neiv structures and
mechanisms. Gougerotin is a bregmectrum dipeptidyl nucleoside antibiotic that inhibits
bacterial protein synthesis and also exhibits anticancer, antiviral, anthelmintic,
antimycoplasma, and acaricidal activities. Structyrall consists of cytosine,-dminc4-
deoxyglucuronamide, and a sarceByterine dipeptide. A biosynthetic gene cluster (BGC)

for gougerotin has been identified $treptomyces graminearuand a preliminary pathway

has been proposed, though none of the enzymes has been characterized in vitro. The pathway
suggests that GouF catalyzes formation of cytosylglucuronic acid (CGA), followed by
oxidation (GouA) and transamination (GouH) to yieMirhinaCGA. In parallel, Dserine is

derived from 3phosphoglyceita via GouL, Goul, and GouG, while GouN methylates glycine

to sarcosine. These amino acids are activated by GouK and sequentially transferred by GouJ to
form yunnanmycin, which is finally converted to gougerotin by GouB.

O, __N___NH,
‘ GouF
HN_ A
Cytosine
vt UDP-  UDP
Glucoronic
acid

"0

o o
I I Ho\i GouJ

H +
Goul N GouG HZN”\H/DH GouK
— 2, H =
~ A_OH o E
o HyN” \H/ H,PO,~ D-Serine
9

3+ phosphoglycerate

GouJ Ho_ HO™ N s
] o - o _GouB_

H H H o
HzNJOH GouN ch/N\)j\uH GouK HZC/N\)L\N/\\
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12 13

"

Gougerotin

Figure 1. Proposed biochemical pathway of gougerotin
References:

1) Niu, G.; Li, L.; Wei, J.; Tan, H. Cloning, heterologous expression, and characterization of the gene cluster
required for gougerotin  biosynthesis. Chemistry & Biology 2013, 20 (1),i484
https://doi.org/10.1016/j.chembiol.2012.10.017

2) Gould, S. J.; Guo, J. Cytosylglucuronic acid synthase (cytosine:-giifaronosyltransferase) from
Streptomyces griseochromogenes, the first prokaryotic -glDEuronosyltransferase. Journal of
Bacteriology 1994, 176 (5), 1282286.https://doi.org/10.1128/jb.176.5.128286.1994

3) Dhwani Shah and Nilkamal Mahanta. Biochemical characterization of CGA synthase in gougerotin
biosynthesismanuscript in preparation

tn m


mailto:222051001@iitdh.ac.in
https://doi.org/10.1016/j.chembiol.2012.10.017
https://doi.org/10.1128/jb.176.5.1282-1286.1994

I-..-/-l\\%\, _ :
C.ﬁliﬂﬂ"mn International Conference on Fundamental and %?
S BP ftaieof Advanced Research in Chemistry 2026

4 Mandi

Oxygen vacancyengineered WQ for light -assisted hydrogen evolution
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Abstract: Hydrogen (H) is a clean and sustainable energy carrier that plays a pivotal role in
the development of renewable energy technologias. study focuses on the development of
tungsten oxidéased hybrid plasmonic catalysts for hydrogen production from catalytic
dehydrogenation of ammonia borane (AB). The introduction of oxygen vacancies sn WO
improves the photocatalytic performance through the generation of localized surface plasmon
resonance (LSPR) effects, enhanced light absorption, andededharge recombinatidrin

this study, the incorporation of Pd nanoparticles onsWirther improves the catalytic
efficiency due to the synergistic interaction betweens\Wshd Pd nanoparticlédhe catalyst
demonstrated stable activity for up to four cycles. To gain deeper insights into the mechanistic
pathway, trapping experiments were carried out and the plausible mechanism is shown in Fig.
1. This study offers a sustainable and efficient pathfer hydrogen production, contributing

to the advanement of renewable energy solutions.

NH$* + H0
s
NH,OH

HBO, + 3H,

W Pd == WO, NWs NH3;BH3+2H,0 —» NH4BO,+3H
Figure 1. Schematics of hydrogen generation from AB on Pd{WO
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From Multifunctional Hydrogels to Intelligent Bilayer Dressings:
Advanced Strategies for Infected Wound Care
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Abstract: Advanced wound dressings capable of simultaneously managing infection,
oxidative stress, tissue regeneration, andtiesd wound monitoring are highly desirable for
effective wound care. In this work, a series of multifunctional wound dressing platfotims w
enhanced therapeutic and diagnostic capabilities are developed for infected wound
management. Initially, a disulfiderosslinked chitosan/alginate hydrogel incorporated with
iron oxide/selenium nanocomposite (SelO) and ursodeoxycholic acid (UDCjicateld. The
developed film exhibits suitable mechanical strength, swelling behavior, and porosity.
Furthermore, the system demonstrates significant antioxidant, antibacterial, and celt growth
promoting features. Subsequently, to better mimic the hiecaicsiructure of native skin, a
multifunctional bilayer dressing is developed by integrating a chitosan/gbksed
electrospun nanofibrous layer with a UDC/carbon -mdsled chitosan/alginateased
hydrogel layer. The bilayer architecture significanitgproves the therapeutic features
compared to the monolayer. Finally, the work is extended toward the development of an
intelligent bilayer wound dressing with rgahe monitoring capability. The system consists

of an ionic liquidloaded polycaprolactonenofibrous layer and a hydrogel layer incorporated
with UDC and a Himalayan flower extract. Besides exhibiting therapeutic features, the dressing
displays pHresponsive colorimetric behavior, enabling fiowasive wound monitoring.
Overall, this work demnstrates the progressive development of multifunctional and intelligent
wound dressing platforms that combine therapeutic efficacy with biomimetic architecture and
reattime monitoring capability, highlighting their potential for advanced wound management
applications.
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Implications of CeO2 on physical, optical, spectroscopic and thermal
properties of alkali Zinco-boro-tellurite Glasse for optical display
applications
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Abstract: A new set of glass containing zinc oxide, borate, tellurite and Sodium oxide doped
with CeO2 were prepared by applying melt quenching method. The prepared glasses (BTZNC)
analysed thoroughly to check their suitability for the display applications in @fXRD,

SEM, EDAX, FTIR, Physical and optical properties, thermal and photoluminescence
properties. The nanocrystalline and the transparency nature of the glasses were revealed by
XRD and U\AVisible spectroscopy, respectively. The thermal studp8C denotes the good

t hermal stability of BTZNC gl asses which ran
and purity of glasses are revealed by the SEM and EDAX. Physical properties like density,
molar volume were determined by using mathemaggqalations. The density of the glasses
varied from 2.920 to 2.990 g/cm3. The-K confirms the conversions BO3 to BO4 units and
presence of nebridging oxygens. The energy bandgap and refractive index of the glasses are
varied from 3.079 to 2.793 eV a@d65 to 2.455, respectively. The distinct emission peak was
seen for the BTZNG3 glass at 454 nm. The influence of CeO2 was properly noticed for the
thermal, optical, physical properties of glass. The variations in the optical properties such as
optical basicity, metallization criterion and electronic oxide polarizability are caused with
addition of Ce®. The found outcomes of this novel set of glass indicates that BTZNC glasses
are suitable for lighemitting devices.

Key Words: Alkali zinco-tellurium borate glasses; HR, Optical basicity, Metallization
criterion; lightemitting devices.
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Electrochemical sensors based on MXeHreaser Induced Graphene (LIG)
Heterostructures for Ultra-sensitive Fluoride Detection in Drinking Water
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Abstract: Fluoride contamination in groundwater is a significant public health issue. As per
WHO standards, excessive fluoride levels (>rh@l) lead to severe health issues such as
dental fluorosis (dark yellow pigmentation of teeth), skeletal fluorosis (bonemgés), pain

in back and joints, weakened bones, bending of bones and stiffs joints with difficulties in
walking along with other health problems such as low hemoglobin levels, gastrointestinal
problems, neurological disorders, bone resorptstim rashes, urinary tract malfunctioning,

etc. Therefore, detecting fluoride in water is highly important. Several methods, such as ion
selective electrode (ISE), graphem@sed fluorescent sensors, colourimetric sensors etc have
been developed for theetkction of fluoride in water. Fluoride ieselective electrode (ISE)

based sensors are commercially available and used widely, but these ISEs typically use solid
contact electrodes that may suffer from low stability and low detection limits. Grapheae
fluorescent sensors are not used widely in practice and do not meet practical requirements such
as stability and low detection limits. Therefore, alternative methods are needed for the detection
of fluoride. 2D MXenes and lasenduced graphene (LIG) have drawn significant attention as
nanomaterials for sensing applications. MXenes exhibit unique properties such as
hydrophilicity, surface chemistry with abundant surface functional groups, high electrical
condctivity, and the ability to form colloidal dpersions and thus hold great potential for
sensing applications. Graphene, a vik@lbwn 2D material, is also extensively studied and used
for sensing applications. The advantages of MXenes over graphene for sensing applications
include greater electrica@lonductivity, higher chemical activity, and transfer of analyte ions
through interlayer spaces. The heterostructure of MXene with graphene (NBX@oenbines

the merits of both materials and promises enhanced flexibility and improved sensing
performance.n this study, LIG has been prepared directly onto solid and flexible substrates
using a simple C@aser writing system. MXene was dropsted onto it to form MXen&IG
heterostructure and was demonstrated as ansdtrsitive Electrochemical sensor. The sensor
exhibits outstanding performance in the detection of fluoride in drinking water. In pt®spha
buffer solution, the MXené | G het erostructure achieves a
fluoride, wi t h  hi gh'Y).sThen decttodevdernsyrate dxceReft8 £ A
selectivity, repeatability, and reproducibility, underscoring its potential as a ultrasensitive,
robust and versatile electrochemical sensing platform, establishing MX@ne
heterostructure as a promising candidate fortiead detecton of fluoride in drinking water.
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Facile Development of Hierarchical Carbon Nanostructure for Energy
Storage Applications

Harish A. Muneshwat Uday Narayan Maitf,

Department of Physics, IT Guwahati, Assam, India.
Email: h.muneshwar@iitg.ac.in

Abstract: The Development of high surface area electrodes at low cost remains a critical
challenge in advanced energy storage systems. Jdegahic frameworks (MOFs) have
emerged as promising precursors for designing-gereration electrode materials due tarthe
tunable porosity and structural versatifitin this study, we report the fabrication of binder
free, selfsupported, highly porous and c@stective electrode with a significantly enhanced
specific surface area. A porous graphitic nanoleasR.) architecture was synthesized from
Co-MOF grown on carbon cloth (GRIOF@CC), followed by acid etching to induce
hierarchical porosity. Subsequently, a bimetallic@n MOF was directly grown on the-P

GNL substrate (Z+Cu/P-GNL@CC) and subject to secondary pyrolysis process to further
improve electrical conductivity and structural stability. Thepeespared electrode was
evaluated in a symmetric supercapacitor configuratiemonstrating a high areal capacitance

of 60 mF cn? at a scan rate of 10 mV'sThe enhanced electrochemical performance is
attributed to the synergistic effects of the hierarchical porous structure, high surface area, and
improved charge transport pathways. These findings highlight the potential ofdei®ed
hierarchical nanostatures for the development of efficient, scalable and-dogt energy
storage devices.

-

FIF-4Ta

Figure 1. Schematic of FGNL Catalyst Synthesis.
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Development of a coseffective thin-film microextraction device for the
detection ofagrochemicals from water

Harshika Poojary, Sophia Koé and Chiranjit Ghosh

Manipal Institute of Technology, Manipal Academy of Higher Education, Manipal,
Karnataka, 576104, India

?Harvard Medical School, 25 Shattuck Street, Boston, MA 02115, USA
Email of the presenting authdrHarshika.mitmpl2023@Iearner.manipal.edu

Abstract: Agrochemicals are widely used during the farming process to protect crops from
pests and improve agricultural productivitfhese pesticides accumulate in regular water
sources, posing potential hazards to the environment and human health. To simplify the
detection of agrochemicals, thiitm solid-phase microextraction (FSPME) analytical
devices were developed which is both cost effective and sensitive. The results showed that TF
SPME patches were able to extract pesticides with a LOD of @rhln The developed
technique aligned with the green analytical principles due to low solvent use, minimal waste
generation, and energy efficiency. The AGREE score emphasized its strong connection with
green chemistry, while complex GAPI and BAGI validaitisdenvironmental compatibility

and user safety. This microextraction -SPME device may be applicable for the rapid
guantification of agrochemicals from water resources to safeguard human lives.

Figure 1. Graphical illustration of pesticide extraction and detection from water using a thin
film microextraction device
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Development of an Efficient Ru/CoO Electrocatalyst for Alkaline
Hydrogen Evolution

Hemanta UpadhyaNil Kantha Das, Uday Narayan Maiti*

!Department of Physics, Indian Institute of Technology Guwahati, Guwz8H0i39
Email: u.hemanta@iitg.ac.in

Abstract: Efficient electrocatalysts for the hydrogen evolution reaction (HER) are critical for
the advancement of sustainable water splitting technologies. Despite the mature infrastructure
of alkaline electrolyzers, widespread commercialization is hindered by Inyghogen
production costs, primarily due to reliance on expensive electrocatalgstsently, noble
metatdispersed catalysts (single atom or cluster) have gained significant attention due to their
maximum atom utilization, offering a promisipathway to reduce costsierein, we report a

robust synthetic strategy utilizing graphene oxide as a template and precursor to prepare well
dispersed metal oxide nanoparticles embedded within a carbon network. Using this approach,
we developed a highly active electrocatalystyeniumanchored cobalt oxide (Ru/CoOx), for
alkaline HER. The resulting Ru/Cg®@atalyst exhibits outstanding performance, requiring an
overpotential of just 40 mV to achieve a benchmark current density of 10 mMAncatkaline
conditions. Furthermore, owing to the optimized low nahktal content, the catalyst delivers

an exceptional mass activity of ~6 A thgt an overpotential of 166 mV, surpassing that of
commercial Pt/C. This research highlights that the strong synergistic effects between the metal
and the metal oxide can significantly accelerate electrocatalytic hydrogen evolution in an
alkaline medium.
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A Fast Route to Fluorinated Branched Aliphatic Amino Acids and Their
Radiofluorinated Analogues

Dr. Himangshu SharmaDr. Marzieh Ahangarpout,Prof. Robert A Brittort’

1Simon Fraser University, Burnaby, Canada and himangshu_sharma@sfu.ca

Abstract: Fluorinated branched aliphatic amino acids are valuable targets in both synthetic
chemistry and PET tracer developmékite have identified a fast fluorideased synthesis of
fluorinated branched aliphatic amino acid derivatives that is also amenable to radiofluorination.
This approach enables efficient access to radiolabeled amino acid scaffolds relevant to PET
imaging ands applicable to homoleucine and related branched aliphatic amino acid substrates.
The short reaction time and useful radiochemicaldy@emonstrate the potential of this
platform for practical radiotracer synthesis. Overall, this work provides a streamlined route to
fluorinated branched aliphatic amino acids with relevance to both synthetic and radiochemical
applications.

NBoc,
NBoc
LG @ 3 .. Nucleophilic Fluoride ('*F/'°F) @ .
v CO,Bu ; > Cco,B
e M solvent, temp, 30 min Me S - A
1 2

RCY=12 to 16%

v Short time v Benign solvent
v Improved yield v Radio-Fluorination

Figure 1. Cold fluorination and radiofluorination
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Influences of Hydrophobic Groups on Intermolecular Interactions and
Terahertz Response of Urea and Its Derivatives in Water

H. K. Vishwakarma R. Malik? A. Chandrd

123|IT Kanpur, Kanpur, Uttar Pradesh, himkv@iitk.ac.in

Abstract: Intermolecular interactions in aqueous solutions of small organic solutes play crucial
roles in many aspecf{d]. Terahertz (THz) spectroscopy has proven to be a useful tool for
probing these intermolecular interactions in aqueous solyfigdis Theoretically, THz spectra

of agueous solutions have been reported in previous stigids In this work,we have
investigated the terahertz absorption spectra of agueous solutions of urea and its dimethyl
derivatives (1,ADMU and 1,3DMU) through molecular dynamics simulations using
polarizable AMOEBA forcefields for both water and the solutes. We calcutag¢ettal THz
absorption spectra for these systems, including the difference absorption spectra of the
solutions and dissected the total spectra into their individual components. Theombater
contribution shows negative features in the THz spectrum due to disruptioa loydrogen

bond network of water, and the effects are more pronounced for the aqueous solutien of 1,1
DMU. In the THz spectra arising from soluteter interactions, the aqueous solution of 1,1
DMU and 1,3DMU exhibit lower intensities than urea, whidihows that the dimethyl
substitution of urea decreases the interaction of the solutes with water. The vibrational density
of states (VDOS) of center of mass of the solutes in the solutions, andgjpéaific VDOS,
provided further insights into how inddual solute atoms contribute to the observed spectral
features. Aqueous solutions of the three solutes are found to exhibit distinct spectral behaviors
originating from dimethyl substitution in the urea molecule.
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Figure 1. (a) Total terahertz absorption spectrum of water and aqueous solutions of wea, 1,1
DMU and 1,3DMU. (b) Center of mass vibrational density of states of ureaDMU, and
1,3-DMU in their aqueous solutions.
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Electrochemical immunosensing of AQFR4 IgG biomarkers using
SnS@gCGsN4 nanocomposite for Neuromyelitis Optica diagnosis

Himshikha Malviyat Anshu Kumar SinghJay Singh’

!Department of Chemistry, Institute of Sciences, Banaras Hindu University Varanasi
(221005), Uttar Pradeshndia Tel: 7880849145, Fax: +91 542 2368428

Email: hm1998@bhu.ac.in

Abstract: Neuromyelitis Optica (NMO) is a rare autoimmune disorder affecting the optic
nerves and spinal cord, with aquapetitAQP4) antibodies serving as a specific diagnostic
biomarker. Early detection of AQR4G is essential for effective disease managemeént.1

this work, an electrochemical immunosensor based on a SnE3®4 nanocomposie
modified electrode was developed for sensitive AQEE detection. The nanocomposite was
synthesized via a orsep hydrothermal method and characterized using Ydnan, FTIR,

SEM, and TEM. The modified electrode showed enhanced electrochemical performance due
to improved conductivity and increased surface area. Cyclic voltammetry (CV) analysis
revealed a | ow | imit of det ect i demonstrat€iD ) of
excellent stability for up to 60 days, rapid response time (20 s), and good reusability over 15
cycles. Interference studies with biomolecules such as glucose, urea, and ascorbic acid showed
high selectivity.2 Additionally, real sample anal/én spiked human serum indicated good
recovery with minimal matrix effects. Overall, the developed immunosensor shows strong
potential for reliable detection of AQP4 antibodies in NMO diagnosis.
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Figure 1. Graphical abstract of the process performed for this electrochemical sensing
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UiO-66(Zr):Tb 3" Eu*/PVDF Composite Films as Optical Thermometers
for Temperature Sensing above Room Temperature
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! Department of Chemistry, Indian Institute of Technology, Delhi, India;
Email: ipshitamh2017@gmail.com

’Department of Chemical Sciences, Indian Institute of Science Education & Research,
Odisha, India

Abstract: Luminescent thermometry enables remote,-comact temperature sensing in
environments where conventional thermometers are inefféctiere, a seifeferenced
nanothermometer was developed by incorporating terbiut) @l europium (Ey ions into

the zirconiumbased UiG66 metalorganic framework (MOF). Crystalline Ui66
nanoparticles (~60 nm) showed characteristicaftnl El emissions. Temperatutependent
photoluminescence (8@00 K) exhibited a linear Th/Eu intensity ratio with axmaum
relative sensitivity of 0.8 % K T at 400 K.
of 1.2 % K T at 353 K, attribut e®#6(a)dbBueduceod
nanothermometers enable lantharidsed, sensitive temperatuetettion above 300 K, with

better sensitivity compared to previously reported lanthateicephthalate frameworks

Further, embedding the nanoparticles in a PVDF polymer matrix improves sensitivity and
stability and enables potential applications in nfiaidic and labon-a-chip systems.

Normalized Intensity {arb. units]

? speetra from the UiO-66(Zr): Th,Ew/PVDF film in a
environme: n 293 10 353 K (20 %C to 80 “C)

Figure 1. UiO-66(Zr):Th,Eu nanothermometers and their temperature sensing performance
in a composite PVDF film.
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PPhs-Promoted SulfaMichael Addition-Driven Cyclization: A Divergent
Route to Access Spirothiochromanone Derivatives

Jyoti Chauhah Jyoti Sikarwaf, and Rama Krishna Peddinti*

Department of Chemistry, Indian Institute of Technology Roorkee, Roorkee 247 667,
Uttarakhand, India
Email:j_chauhan@cy.iitr.ac.in

Abstract: A novel triphenylphosphinenediated sulfaMichael additiortriggered cascade
reaction has been developed for an efficient synthesis of spirothiochromanone derivatives using
3H-benzo|c][1,2]dithiol3-one as sulfur surrogate. This transformation initiatéls veiductive

Si'S bond cleavage, smoothly delivering a diverse array of spiraih@thylbarbiturate
thiochromanones and spiro difglanedione thiochromanones under mild conditions. Current
synthetic route features key advantages including dpeedtsimplicity, scalability, and
excellent functional group compatibility with good to excellent conversions across substrates.
Furthermore, this protocol obviates the purification techniques such as column
chromatography for the isolation of spiadduds, making it a valuable strategy for the
construction of complex sulfezontaining spirocyclic scaffolds.
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Highly Diastereoselective Synthesis &,S-polyheterocyclic Scaffoldsvia
[3+2] Cycloaddition of N-phenacylbenzothiazolium Bromides

Jyoti Sikarwar! Jyoti Chauharf,Rama Krishna Peddiriti
Department of Chemistry, Indian Institute of Technology Roorkee, Ro@kee67,

Uttarakhand, India
Email:j_sikarwar@cy.iitr.ac.in

Abstract: A highly efficient, metaffree, atorreconomical green protocol for the synthesis of
N,S-polyheterocyclesia dearomative [3+2] cycloaddition dFphenacylbenzothiazolium salts

with alkylidene acenaphthylenones and barbitudztieved alkenes. This reaction tolerates
diverse substituents on the acenaphthylenone and barbiturate partners, underscoring its broad
scope and providing an efficient methocdconstruct desired cycloadducts in good to excellent
yields with high diastereoselectivity. Thigaegy provides the formation of twd C bonds

with multiple contiguous stereocenters, including one sp@r@er, in a ongot reaction.
Significantly, no hydrequenching, solvent separations, or chromatographic/ recrystallization
purifications are requéd. Overall, this efficient, selective, and ddendly strategy offers

rapid access thl,S-frameworks relevant to medicinal chemistry and materials science.
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Tuning the Optoelectronic properties of MoSe Nanosheets through
Heterostructure Formation with Ag.Se Nanoparticles

Jyoti Yaday Sameer Sapra*
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Abstract: Heterostructure engineering is a powerful strategy for overcoming the intrinsic
tradeoff between spectral range and carrier transport in photodetééters, we demonstrate

a broadband, solutieprocessable photodetector based on adintensional MoSg Ag.Se
heterostructure, which integrates the strong visible absorption and high photogain of
semiconducting 2HMoSe with the narrowbandgap, higimobility characteristics of Age?
Structural analysis by Xay diffraction and transmission elemd microscopy confirms
intimate heterointerfacing without compromising crystallinity. The resulting-tyfand
alignment enables ultrafast electron transfer from Mot®e Ag:Se and efficient hole
confinement in MoSg thereby promoting lontived carrier populations. Devices exhibit a
broad spectral response from 400 n#Vbias, 900
a high detectivity of 8.5 x 18 Jones, and rise/decay times of 150/268 ms. The synergistic
combination of broadband absorptidow dark current, and efficient charge extraction
highlights the MoS#£ Ag»Se heterostructure as a promising candidate forgeneration, low

cost, and scalable photodetection technologies.

Figure 1. TEM image showing AgSe nanoparticles uniformly distributed on MeSkeet.
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Ru-N"NP Pincer Complex for CQ Reduction: Conversion Towards Value
added G Feedstocks
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Abstract: Here in, we prepared a series of-pincer complexes and check their catalytic
activity towards CQ@ hydrogenation to formic acid/formate. Highest TON for -CO
hydrogenation was 1,40,000 achieved usingN®INPP" hydride complex. Mechanistic study
highlighted Metal ligand cooperativity plays important role for activatioacptalyst to form
dearomatized active Rd species. Active catalyst having dual binding site facilitate the CO
hydrogenation by maintaining oxidation sate of central metal ion. Fudhganometallic
study and DFT calculation supported the formation of reactive dihydride species followed by
MLC pathway.
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Figure 1. CQ; to hydrogenation to Formate using-RtiNP pincer Complex
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Aqueous Zinc lon Batteries: A Safer Sustainable Future

Kamaljeef' Arkaj Singh and Aditi Haldet"
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Abstract: Lithium-lon Batteries are the best player in the field of energy storage devices but
its widespread application is constrained by toxic components, high production costs, and
safety concerns.Aqueous Zindon Batteries have emerged as promising alternatives to
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abundant zinc resources, enhanced sustainability, and the intrinsic safety associated with non
flammable aqueous electrolytesn the present studyyinO: is investigated as a cathode
material for Aqueous Zinton Batteries with the aim of improving specific capacity and
overall electrochemical performance. To further enhance the cathodic properties, this MnO
engineered on Graphitic Carbon Nitride-QgN4), which possesses a layered aromatic
polymeric framework. The resulting composite, Mn@gCsNs has delivered a specific
capacity of 246 mAhg, which is higher than that of pristine Ma(21 mAhg'). Moreover,
the composite exhibited significant enhament in reaction kinetics and ion diffusion
coefficient. Overall, the enhanced electrochemical performance and improved kinetics of the
MnO-@g-C3Ns illustrates its potential as a promising cathode material for AqQueoudatinc

Batteries.
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Chemical Depolymerization of Polylactic acid into Methyl Lactate using
Copper Supported Ceria as an Efficient and Reusable Catalyst
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School of Chemical Sciences and Advanced Materials Research Center,
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Email: kumarikamlesh0299@gmail.com

Abstract: Chemical upcycling of plastic waste has attracted attention from all around the world
because it offers a sustainable solution to the issue of plastic waste accumulation and helps
create a circular plastic econorhyOne sustainable method of conserving resources and
protecting the environment is by the chemical depolymerization and recycling of polylactic
acid (PLA). The chemical depolymerization of PLA was investigated usinGeéty as a
catalyst, yielding methyl lactate (ML) as the product umelatively mild conditions to achieve
closedloop recycling of PLA waste as shown in Figure 1. In this work, we present an
environmentally friendly and cosfffective approach for the methanolysis of polylactic acid.
The PLA is completely depolymerizedtime presence of GGeQ catalyst at 140 °C for 8 h.

In order to get the best catalytic activity and product selectivity, the reaction condition was
optimized.*H NMR spectroscopy is used to support the detailed depolymerization mechanism.
Experiments on &arger scale were also carried out to demonstrate the synthetic utility of the
designed reaction protocols. The effectiveness and sustainability of the designed protocols
were demonstrated by the evaluation of the green metrics parameters, paving tbethay
industrial upscaling of plastic depolymerization. This study offers a sustainable, low chemical
input and environmentally friendly method for chemically recycling these plastics.

Methanolysis of Poly Lactic Acid to Methyl Lactate
(o]

HiC. OH
3 UJ’H/
ML

Cu- CeOz

n"{ﬂnm**f

Non-Noble Metal Catalyst * High Product Selectivity * Complete Depolymerization

Figure 1. Chemical depolymerization of PLA to ML using @eQO catalyst.
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Tuning surface redox chemistry through trace Ni doping in Cobalt
Pyrophosphate (CaP20-) for high-performance supercapacitors:
Experimental and theoretical insights

Kismat K Sahod? Abhisek Padhy2 Ashutosh Sahdé and J. N. Beher&?

1 School of Chemical Sciences, National Institute of Science Education and Research
(NISER), An OCC of Homi Bhabha National Institute (HBNI), Khordha, Bhubaneswar
752050, Odisha, India,

Email: Kismatkumar.sahoo@niser.ac.in

2Centre for Interdisciplinary Sciences (CIS), NISER, Jatni, Khordha, Bhubaneswar 752050,
Odisha, India

Abstract: In The electrochemical performance of cobalt pyrophosphate (Co2P207) as a
supercapacitor electrode can be markedly improved by trace nickel doping. The optimized Ni
doped Co P O (Ni :Co = 0.1 stoichiometric r
capacitance of 490.2 Fhat 1.5 A g1, significantly surpassing that of pristine Co2P207,
reflecting enhanced chargéorage capability. To elucidate the underlying mechanism, in situ
Raman spectroscopy and-r&y photoelectron spectroscopy (XPS) deptbfijing were

employed, revealing that the formation of surface Co3+ species promotes reversible redox
transitions and accelerates ionic diffusiorlowever, excessive Ni doping (beyond 0.2
stoichiometric ratio) disrupts this balance, leading to diminislapacitance. These combined
experimental and theoretical insights demonstrate that minimal Ni doping effectively tunes the
surface chemistry and electronic structure of Co2P207, thereby enabling superior
pseudocapacitive behaviour. Furthermore, an assdnasgmmetric supercapacitor device
delivered a high energy density of 26.23 W hlle;md a power density of 1859.22 W-kg
underscoring the mapermmanaeledesgy pot enti al for hi
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Photo-Biocatalytic Hydrogen Production with Coenzyme Regeneration via
Cascade Catalysis

Mahalakshmi TangudtiAnjaneyulu KaramkantiJayadev Nayak Kammari Santhosha
Gousia Begum¥

Department of Chemistry, School of Science, GITAM Deemed to be University, Hyderabad,
Telanganeb02329, India.

Email: mtangudu3@gitam.ingbegum@gitam.edu

Abstract: The depl etion of fossil fuels and incr
energy alternatives. Hydrogen (H ) is a pron
relatively cleaner production route. However, conventional thermocatalytic metupaiser

high temperatures and produce CO, while electrocatalytic approaches depend on external
electricity, limiting sustainability. Photbiocatalytic systems, inspired by natural
photosynthesis, combine the selectivity of enzymes with-tighten processes, offering an

efficient alternative. Yet, challenges such as enzyme instability and the high cost of coenzymes

( NAD ) restrict t heir practical application
integrate enzyme cascaesohol dehydrogease, formaldehyde dehydrogenase, and formate
dehydrogenase with visibleght photocatalysts (e.g., carbon nitride or CdS) for metheol

hydrogen conversion under ambient conditions. The enzymes drive sequential oxidation steps,
while the photocatalyst e gener at es NAD from NADeffecivenabl!| i r
operation. Encapsulation of enzymes and photocatalysts enhances stability, improves cascade
efficiency, and drives reactions toward completion. This integrated strategy offers a
sustainableefficient approach to hydrogen production.

:
s
£
g

Scheme 1Schematic illustration of the proposed biocatalytic conversion of methanol to H
and photocatalytic regeneration of NAD
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Supramolecular Chemical Ligation (SCL): Synthesis of Functional Protein
from Peptide Fragments

Malay Kumar Baroiand Debapratim Das*

Department of Chemistry, Indian Institute of Technology Guwahati, Assam 781039
Email: ddas@iitg.ac.in

Abstract: The invention of Native Chemical Ligation (NClrevolutionized chemical biology

by enabling precise, sigpecific assembly and modification of proteins for functional and
mechanistic studies. However, among many other limitations, one major drawback of NCL is
the irreversibility of the synthesised pgm. To overcome this limitation, in the present work
we utilised the hosgjuest chemistry of Cucurbit[8]uril (CB[&]jo develop a new strategy for
reconstructing fully functional proteins from their peptiitagments, called Supramolecular
Chemical Ligation (SCL). As a proaff-concept, two fragments of Ubiquitin are synthesised
and functionalized with two guests for CB[8]. Under appropriate conditions, the guests form a
ternary complex with CBJ[8] that camyates the two fragments (Scheme 1). The conjugated
protein showed folding similar to that of native Ubiquitin. The activity assay confirmed that
the reconstructed protein is fully functional. The developed SCL was further extended to a
larger protein, KR&-4B. The newly developed SCL enables the generation of fully functional
proteins from peptide fragments for important biological applications.

N-Ub C-Ub
Native Ub: MQIFVKTLTGKTITLEVEPSDTIENVKA KIODKEGIPPDOORLIF A" GKOLEDGRTLSOYNIGKESTLHLVLALRGE C

C-Ub: F'GGKEI FDGRTLSIYNIGKESTLHLVLRLRGG Supramolecularly
N-Ub: MCIFVKTLTGKTITLEVERSOTIENVKAKIQDKEGIPPDQOR | T AGGW ligated functional Ubiquitin

o
ﬂl
ey sz\' 2
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Scheme 1.Graphical presentation of the SCL of Ubiquitin.
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Biheteroaryl : Pyridyl -Thiazole

Manjusha Balkrishna Suryawanshi

G.E. Societyds HPT Arts a42800RMakaraShtra e nce C
E-mail: manjoosha28@gmail.com

Abstract: Biheteroarene pyridythiazole is an important class of heterocyclic compounds
which find broad applications in many fields of chemistry and physics. Derivatization and an
atom economy is an important principle of green chemistry. In recent years anoesorm
attention of pyridythiazole in pharmaceutical sector, in the world of natural products,
thiopepetide antibiotics, luminescence and as a ligand in coordination chemistry and many
more. We have reported synthesis of Biheteroaryl Pyritlylazole, attached at all the three
positions of pyridine that is not only the reactiv& @nd G4 but also the nereactive G3,

without using any metal catalyst. Many new derivatives of pwtididzole were synthesized

by the reaction of thioamides usin@itzsch Thiazole route.

Keywords: Biheteroaryl, pyridyithiazole, thiopeptide, ligand, Hantzsch.
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Esteraseresponsive SeHmmolative Prodrugs for the Sustained Delivery of
the Anticancer Drug 5-Fluorouracil with Turn -on Fluorescence

Md Badirujjaman® Rajkumar P ThummeérKrishna P Bhabak

L3Department of chemistry, Indian Institute of Technology Guwahati, Neuivahati,
Assam781039, India and b.md@iitg.ac.in

2IDepartment of Bioscience and Bioengineering, Indian Institute of Technology Guwahati,
North-Guwahati, Assar781039, India

Abstract: The FDAapproved chemotherapeutic drugFBiorouracil (5FU) is an
antineoplastic antimetabolite of the uracil anabolic pathi&FU has been widely used to
treat various types of cancer including lung cancer. It exhibits cytotoxicity by inhibiting the
activity of nucleotide synthesizing enzyme thymidylate synthase (TS) to prevent the conversion
of deoxyuridylic acid to thymidyliacid in the DNA synthesis pathw& However, 5FU
possesses some limitations and side effects, such as stiditehaeadily converted into
inactive form by dihydropyrimidine dehydrogenase (DPD), myelosuppression, central
neurotoxicity, gastrointestinal toxicit§). To overcome the limitations of-BU, stimulk
responsive prodrugs ofBU are advantageous for the selective delivery of drug to cancer cells
with minimized ofttarget side effecté! In the present study, esterassivatable fluorogenic
prodrugs of the chemotherapeutic dru§g® have been rationally designed and synthesized
using multistep organisynthesis. While U was connected directly with the fluorophore

via a GN bond in the prodrug B30, an additional seifnmolative benzylic spacer with a
carbonate linker was incorporated in the prodrugfBJAIlthough absorption and emission
spectroscoip studies revealed the activation of both the prodrugs by porcine liver esterase
(PLE), reversgphase HPLC studies confirmed the inability ofE)to release the active drug
5-FU. In contrast, a sustained release -¢fltband CotOH was observed from in the
presence of PLE. The endogenous estamsesdiated activation of the prodrug -B2 was
validated by the turon fluorescence in A549 cells and the gmbliferative activities in A549,

and HEK293 cells. Modulation of the expression of a few camearker proteins by B92

and 5FU was studied to evaluate their anticancer activities. As esterases are overexpressed in
cancer cells, the prodrug in the present study would be helpful in selectively delivétihg 5

to cancer cells with reduced dtrgéd sideeffects

Figure 1. Graphical abstract representing the esterasponsive activation of prodrugs-B0
and BJ92 for the delivery of 8-U with turnon fluorescence.
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Carbazole-Dansyl Conjugate as a Single Molecular System for Latent
Fingerprint Imaging and on-site Date Rape Drug Detection
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175075, India

Email: d23301@students.iitmandi.ac.in

Abstract: Drug-facilitated sexual assault (DFSA) investigations critically depend on two
maj or forensic anal yses: i dent i f-butgraglactonen o f
( GBL) -valeradactane (GVL), and detection of latent fingerpragdegally admissible
evidence. Conventional fluorescent probes often address these applications independently,
requiring multiple materials and delayed analysis. We recently reported the design and
synthesis of a carbazetiansyl conjugate (DASH) as a gla multifundional probe for dual
forensic applications. DASH exhibits strong sedtdte emission and hydrogbonding
interactions, enabling sensitive-sitedetection of GBL and GVL at concentrations lower than
p-reviously reported systems. Simultaneously, the conjugated dansyl and carbazole
fluorophores provide high contrast latent fingerprint visualization with confirmed
biocompatibility. DASH represents d@hfirst single molecular system capable of addressing
both DFSA drug detection and fingerprint analysisefig a portable and efficient solution

for forensic investigationsThe synthesis, photophysical properties and applications of DASH
will be presented in the conference.

DASH

\ o @ A dual-action sensor

Latent Fingerprint Visualization Date Rape Drug Detection
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2D Confinement as Control Parameter for Efficient Organic
Transformations

Mrityunjoy Dey & Kalyan Raidongia

! Department of Chemistry, Indian Institute of Technology Guwahati, Guwahati, Assam
781039, India

Email: deymrityunjoy@iitg.ac.in

Abstract: Investigating molecular congestion within 2D nanometric confinement as primary
control parameter for boosting the kinetics of chemical transformations is of prime importance.
Our work demonstrates the reversible assembly of nanosheets to form 2D nar®teactto
showed enhanced conversion rate for the conversion of arylboronic acids to phenols and aryl
iodides to biphenyls. The observed rate enhancement is mechanistically attributed to the
synergistic effects of local concentration of reactar@apparticles, altered vibrational patterns

of the reactants and the influential electrostatic forces exerted by the atomically thin channel
walls. The kinetics boosted by ~4 times for the hydroxylation reaction and for SUkira
Coupling (SMC) by ~16times inside the 2D nanoconfinement when compared to bulk
(surface) reaction under identical conditions.
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Biochemical characterization of enzymes involved in synthesis and
activation of U-methylserine fragment in amicetin biosynthesis pathway

Muskan jha kashyapDhwani Shahk Nilkamal Mahanta*

Department of Chemistry, Indian Institute of Technology Dharwad, Dharwad
Email: ch25dp003@iitdh.ac.in

Abstract: Nucleoside antibiotics are important therapeutic agents with unique structures and
mechanisms to combat antimicrobial resistance. Amicetin is a potent disaccharide nucleoside
antibiotic active against a broad spectrum of bacteria, including Mycobactesencalosis.

Its biosynthesis involves the assembly of cytosine, -par@mobenzoic acid (PABA),
deoxysugar units, and a key (23Jnethylserine moiety. AmiS, a PLdependent enzyme
homologous to serine hydroxymethyltransferases, catalyzes tmeation of (2S)U-
methylserine from talanine using tetrahydrofolate (THF). AmiT, an NRIK& enzyme
containing adenylation and thiolation domains, activates and loads this intermediate onto a
carrier domain for subsequent incorporation. Together AmiS A enable a critical
biosynthetic step, highlighting a unique enzymatic strategy and providing opportunities for
engineering novel nucleoside antibiotics. we have purified and reconstituted the activity of
AmiS in-vitro and mechanistic investigation rsprogress.
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Figure 1. Proposed biochemical pathway of Amicetin
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SeltAssisted QCOF@TisCo-MWCNT Ternary Membrane for Ultrafast
and Flexible Hydrogen Sensing at Room Temperature

Sujith Benarzee NallamafiaSurendra Babu Manabdiu

2Department of Chemistry, School of Science, GITAM University Hyderabad campus,
Hyderabad 502329, Telangana, India.

*Correspondencemanabol@gitam.ediM. S. Surendra Babu)

Abstract: The devel opment of fl exible and highly
at room temperature is crucial for nggneration energy and safety applicatibfislerein, we

report a seHassisted membrard®msed ternary composite including quinduectionalized
covalent organic frameworks integrated witaCziMXene and multwalled carbon nanotubes
(Q-COF@TBC2 - MWCNT) for efficient B sensing. The selissembled, binddree
membrane structure provides enhanced mechanical flexibility, continuous conductive
pathways, and abundant accessible active sites for gas adsorption. The fabricated sensor
exhibits an ultrafast response time ofdhsl a recovery time of 8 s toward 1 ppm ékhibiting
excellent sensitivity at low concentrations. Notably, the device retains stable sensing
performance under mechanical deformation, showing response and recovery times of 14 s and
20 s, respectively, a bending angle of 98.6°, confirming its robustness for flexible sensor
applications. Density Functional Theory (DFT) calculations performed using VASP reveal a
strong interaction between;hholecules and the composite, with a binding energy41016

kcal mof*, indicating favourable adsorptiatesorption kinetics This work demonstrates that
selfassisted membrarengineered €COF@TBC-MWCNT composites are promising
candidates for higiperformance, flexible, and roetemperature hydrogen sensing
applicdions.

Keywords: Quinoline; COF; TiC2; MWCNT; Hz;VASP; and Ambient Temperature
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Electrochemical Divergent Synthesis of Azetidines via Strain Release of
1-Azabicyclo[1.1.0]butanes

Neelam DuhanShiv Dutt, Sumit K. Rastogirabal Banerjee

Lab 406, Department of Chemistry, S.S. Bhatnagar Block, Indian Institute of Technology
Ropar, Punjab, (140001), India.

E-mail: neelam.23cyz0004@iitrpr.ac.in

Abstract: Due to the favourable pharmaceutical properties of the azetidine ring, it can serve
as a bioisostere to replace saturated heterocycles such as piperazines, piperidines, and
pyrrolidines in drug discovery. The diverse methods for azetidine synthesidl éirittd and
challenging. Herein, we design a new class-akabicyclo[1.1.0]butanes (ABBs) and report

the first electrochemical protocol for the synthesis of chsslective
trifluoromethanesulfonylated and trifluoromethylated azetidine devies via direct anodic
oxidation. The key features of this strategy involve: (i) electrochemical anodic oxidation of
ABB to form aN-centered radical cation, (ii) a rare [288§matropic shift of sulfone, (i)
selective oxidation ), aod (vgtheokinetid studye af ghe n t
developed methodology. The strategy exhibits broad substrate scope and scalability, making it
practical. Installation of generated azetidines into marketed drug motifs, including ibuprofen,
naproxen, and olapdri derivative, demonstrates the method's utility. Mechanistic
investigations, supported by control experiments, cyclic voltammetry, and electrochemical
impedance spectroscopy (EIS), provided key insights into the reaction pathway. This
electrochemical appach advances the straielease chemistry of ABBs and offers a
promising platform for future developments.

v Electrochemical

activation of ABB
v' Diverse products
v' High selectivity

v' Gram scalability

¢F, CF.,50,Na 3 O)Lg\“*' v Drug Modification

Modified ABB
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Ultrathin 2D Ni -Co-OH Nanowalls on Activated Carbon Cloth: A Scalable
Route to High-Performance Battery-Type Supercapacitors

Nijash N! Anjana SajeevahYugender Goud Kotagfri
Department of Chemistry, Indian Institute of Technology Palakkad, Kerala
Email: 202514007 @smail.iitpkd.ac.in

Abstract: Flexible, wearable, and customizable electrodes with high electrochemical
performance and cosffective synthesis have become a key focus in energy storage research
for nextgeneration portable and wearable electronic applications. In this work, a sdalabl

step strategy is implemented to synthesize hollow and ultrathfboNiydroxide nanowall
arrays on functionally activated hydrophilic carbon cloth for energy storage applications. This
ultrathin electrode delivers a high specific capacitance of B33 g! at a current density of

1 A gt, along with excellent rate capability and cyclic stability. The superior electrochemical
performance arises from the enhanced surface wettability, efficient charge transport, and the
presence of numerous electroactive sites provided by the electroctematalated carbon

cloth, together with the hollow and ultrathin morphology of theCliOH nanosheets. This
renders the material highly promising for the industrial development ofgdgbrmance
supercapacitorsng advanced energy storage systems.
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Probing interfacial charge dynamics viaEIS in column-purified Petunia
flower extract based DSSC

Nikhil Srivasta\t Pankaj Srivastava*

Department of Chemistry, Institute of Science, Banaras Hindu University
Varanasi, Uttar Pradesh, 221005 India
E-mail: niksalien3@gmail.compankaj@bhu.ac.in

Abstract: Electrochemical impedance spectroscopy (EIS) has emerged as crucial
characterization tool for investigating charge transport dynamics at the interfaces of various

loT devices, solar cell, and elecioptical devices? In this work, EIS studies have been made

under both dark and illuminated conditions to investigate the interfacial charge dynamics of a
dye-sensitized solar cell (DSSQ)sing columepurified Petunia (a rich source of Anthocyanin)

flower extract (CPE) as a natural sensitifEig.1]. Impor@antly, EIS analysis combined with
appropriate equivalent circuit modelling, provides quantitative insights into interfacial charge
processes. The recombination resistant¢e)@or the CPEbased DSSC has been significantly
enhanced (~134 q) relative to the crude ext
electron recombination pathways i.e., the back transferring of photoexcited electron at the
electrode/electrolytenit er f ace. Furt her mor e, dahhasalsogatr ge c
improved to 0.77 from 0.58. These results demonstrate that EIS enables quantitative evaluation

of interfacial charge dynamics, confirming the superior performance of purified natural dyes

over crude extracts in DSSC applications.

i? —ace [Crude vs CPE-Light (1Sun) 0 Codexy
[ Perk ol 14 sy R
| * CEenp
| . A
12
R 100-

-V curve for CPE vs crude

T
0 50 100 150

06 04 02
Potential (V) rw

Figure 1. The schematic procedure and corresponding photovoltaic curve, along with Nyquist
plot obtained via EIS analysis.
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ZnFe204/g-C3N4 Nanohybrid-Reinforced PVYDF Composites for Wearable
Piezoelectric Energy Harvesting Applications

Nil Lohit Senguptd Bhanu Bhusan Khatufa,

Materials Science Centre, IIT Kharagpur, Kharagpur, India,
nillohitsengupta@kgpian.iitkgp.ac.in

’Materials Science Centre, IIT Kharagpur, Kharagpur, India

Abstract: The advancement of higherformance, selpoled piezoelectric nanogeneratas

important for the future of seffowered devices. Here, we introduce a ZQk&y-C3N4 (ZFG)
nanohybridreinforced PVDF composite film to harvest mechanical enéfgpricated by a

simple casting method. The ZFG nanohybrid, composed of spinel.@nRanoparticles
dispersed on twdimensional ¢C3Ns4 nanosheets, provides a high surface area and a
substantial quantity of interfacial active sites. The structural and spectroscopic study indicates
robust iondipole and electrostatic interactions between the nanohybrid and PVDF chains,
which effectivelyim i bi t t h-ghase@nd facilitate the riicleation of the electroactive
b-phase. At an optimal loading of 9Wt% Zkfs t he composi te -ghashi bit s
fraction (~88%), increased dielectmonstant (21 at 100 Hz frequency), and substantially
improved ferroelectric characteristics; 0.51 puC crf, Ps~ 2.7uC cny). The fabricated
nanogenerator attains a peak power density of approximately 15 pfVacm 4 Mq | o0 a ¢
resistance, producing an output voltage of 41 V and a-shiouit current of around ~0.9 pA

under 16 N mechanical stimulation without external electrical poling. Throughout four weeks,

the gadget demonstrates sustained operational staBifitgffective method to improve dipole
alignment and piezoelectric conversion in polymer matrices is created using a nanohybrid in a
synergistic interfacial engineering technique. This provides a scalable and environmentally
friendly base for wearable energy harvesting applications.
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Exploiting the Electronic Influence of Polyfluorinated N-Heterocyclic
Carbene Ligands in Highly Efficient and Regioselective Coppe€atalyzed
Hydroboration Reactions

Nirbhay Thakuyt Narayan Sinha

School of Chemical Sciences, Indian Institute of Technology, Mandi,
Himachal Pradesth75075, India
Email: d23192@students.iitmandi.ac.in

Abstract: N-het erocycl i c carbenes ( NHCslgnatiant This we | | }
property of NHC is capitalized in past for enhancement of the catalytic abilities of various

metal catalysts. Steric environment of these NHC have also played a crucial role in
enhancement of the <catal yt iilaccetibgitdndency dthe of me
NHC have not be exploited yet to a very large extent. This property is crucial in some specific
catalytic processes where the metal needs to beaedeficient in nature for better resuts.

BIPI & BIMes™ comes out to be an excellent example ‘ofacceptor NHCs having
tetraflurobenzene group attached to backbone of traditional IPr and IMes ligands. This leads to

a significant decrease in LUMO energy levERhis ligand system in combination with copper

system yields an enhanced reactivity and selectivity in hydroboration reaction of alkynes and
alkenes.

R
. o
« [Cu(NHC)CI] (0.04-0.5 mol/u)= N

B,(pin), (1.2 equiv.), 0.5-12 h R—./ R

Bpin

SRS [Cu(NHC)CI] (0.2-0.5 mol%) SN Bpin
> |
Z Ba(pin)z (1.2 equiv.), 4-12 h R _

Figure 1. New fluorinated Cu(l) NHC complex for efficient hydroboration of alkyne and
alkene
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Ruthenium (11) -N-Heterocyclic Carbene Complexes Having Extended
Ligand Backbone with Record Metatto-Ligand Charge Transfer Lifetimes

Nitish Kumar* Narayan Sinha*

1School of Chemical Sciences, Indian Institute of Technology, Mandi, Himachal Pradesh
175075, India

Email: d23172@students.iitmandi.ac.in

Abstract: Complexes of Ru(ll) and its congeners such as Os(ll) and Ir(lll), are extensively
studied in the field of photocatalysis, solar energy harvesting, LEDs and photodynamic
therapy! [Ru(bpy)]?*, which is considered as the benchmark complex, hasMh@T (metat
to-ligand charge transfer) excited state lifetime of 890 ns in deaerated acetonitrile at room
temperatur e. But when -ttehrep ytrrii ddiemet a(ttep y-)i giasn du
bipyridine (bpy), the resultant complex [Ru(tfifj has the’MLCT lifetime of only 0.25 ns.

This is due to the poor bite angle of diyand which results in weaker metgjand overlap,

and hence th#MLCT state decays neradiatively through the low lyingMC (metatcentered)

states When two terminal pyridine units in the figand are replaced by two strong s
donating Nheterocyclic carbene (NHC) units, the new Ru(ll) complex, [Rtff)z]?>* forms

and featureSMLCT lifetime of 820 ns in deaerated acetonitrile at room temperatdezein

we have synthesized three new RUlKIC complexes with extended backbones featuring
3MLCT lifetimes up to 11.2 ms. Detailed photophysical studies have been done. These Ru(ll)
NHC complexes also feature high triplet state energies (~2.4 to 2.6 eV) and can be used in
challenging [2+2] cycloaddition and dearomatization reactions.

() T2 (@ e
o o
~ ~
N’\ S N'\ K¢
, o — A\ o = —
/ \N RGO NG R / N RU N;}R
— N: N
N S /N/\-/) N S /N/\-f
Q\/N\ Q\/N\ R = PhMe,
or PhOMe or Naph
1=025ns t=820ns tupto 11.2 ps
Poor bltle angle Strong ¢ e~ donor Strong ¢ e” donor
Weak metal-ligand overlap 7 acceptor Extended = electron delocalization

Figure 1. Previous reports {B) and newly synthesized RUflHC complexes (c)
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Electrochemical Mapping of CatecholamineCopper Redox Cycling
Induced DNA Damage Usinga MXenel HOF Hybrid Platform

Niyas KannankuzhiydnBartholomew Richafl P Abdul Rasheéd*

Department of Biological Sciences and Engineering, Indian Institute of Technology
PalakkadPalakkad, Kerala, Indi678623
bDepartmenbf Chemistry, Indian Institute of Technology Palakkad, Palakkatgla, India
678623
Email: 172504002 @smail.iitpkd.ac.iand*abdulrasheed @iitpkd.ac.in

Abstract: Oxidative DNA damage induced by reactive oxygen species (ROS) plays a critical
role in mutagenesis and the progression of neurodegenerative disorders, with guanine being the
most oxidatiorsusceptible nucleobase forming -o8oguanine (&xo0G) lesions.
Cateb ol ami ne neurotransmitters, particularly i
can undergo redox cycling to generate ROS, thereby accelerating oxidative DNA damage. In
this work, we report a novel electrochemical DNA damage probedbas a polyL-lysine
electropolymerized NICTx MXene-hydrogenbonded organic framework nanocomposite
modified carbon yarn electrode (plJOF-NDb2CT/CY) for monitoring catecholamine
mediated oxidative guanine damage and evaluating antioxidant protection. The nanocomposite
electrode exhibited enhanced electron transfer kinetics and increased electroactive surface area,
enabling sensitive detection ofo%0G generated at the electrode interface. The voltammetric
experiments was demonstrated to characterigectiecholamine (dopamine, epinephrine,
norepinephrine, and-DOPA) and copper ion (Gt) mediated guanine oxidation, with further,
confirming synergistic metahediated oxidative damage. Th®80G peak currents increased
markedly in catecholamir€ u | systems, i n ddriveraDNA oxgdatienn h a n c e
The platform was further employe® tinvestigate the protective effects of antioxidants
including ascorbic acid, quercetin, curcumin, resveratrol, glutathione, EGC&:ety

cy st ei nlipojc acidmwhich Bubstantially suppressed th@®G signal, with several
compounds exhibiting >90% inhibition of oxidative damage. These findings demonstrate that
the developed MXenkelOFpolylysine electrochemical probe provides a robust and sensitive
approach forstudying metamediated oxidative DNA damage and evaluating antioxidant
efficacy. The proposed strategy offers valuable insight into catecholamcinesd
genotoxicity and holds promise for screening protective agents against oxidativeeltiess
diseaes.
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Doxorubicin and Curcumin Controlled Release using Heterocyclibased
Metal Organic Frameworks

Payal Aggarwal, Meenu Arord and J. Nagendra BaBu

! Department of Chemistry, Central University of Punjab, VPO Ghudda, Bathinda, Punjab
151 401, INDIA

2 Department of Chemistry, Maharaja Ranijit Singh Punjab Technical University, Bathinda,
Punjabi 151 001, INDIA

Abstract: Metalorganic frameworks (MOFs) are porous crystalline materials composed of
metal ions coordinated to organic ligands, having high surface area, tunable pore size, and the
ability to encapsulate a variety of therapeutic agents. In cancer therapy, MOFsada
anticancer drugs and target tumour cells effectively, thereby enhancing treatment efficacy
while minimizing side effects. So to evaluate this, the present work focuses on the synthesis,
characterization, and drug delivery characteristicenaf CLZ* coordinated magnetic MOFs

with heterocycle 1/ bisimidazolylmethylene Benzene and Sodium pyromellitic, formed as
FesOs@MRCU201 and Os@MRCU301 MOFs, respectivelyXRD, FESEM, FTIR, XPS,

EDX, and Zeta potential were used to characterize these MOFs. XRD confirmed the crystalline
nature of MOFs, and the presence of coordinated metals was verified by using EDX. Drug
loading and release sted with doxorubicin (DOX) and curcumin (Cur) showed that

Fe O @MRCU301 | oadi ng c apdal®e.89tmg/g Gur ahdexhibiteg/ g f
strong pHr esponsi ve release up to 81.2% DOX at
loading capacity of 100 mg/g DOX; 65.96 mg/g Cur) with controlled release under acidic
conditions. Overall, the magnetic MOFs demonstrate progigotential for pHresponsive
targeted anticancer drug delivery.

100 (©) Higuchi Model 224(d) Koresmeyer peppas model

Sy,
-
— 7
/ —

Cumulative drug release (%)
Log cumulative drug release
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6 8 10 12 14 16 18 20
Square root of time (h)

1‘5 1.‘3 2‘1
Log T(h)

Figure 1: FESEM image of (a) R®s@MRCU301 (b) F€Os@MRCU201 (c) Higuchi Model
and (d) KoresmeyePeppas model fit for Drug release by MOFs
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Dicationic Molecular Probe for Detecting Altered NADH Levels in NAFLD
Cell Model and Diseased Liver Tissues
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3Department of Biological Sciences, Indian Institute of Science Education and Research
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Abstract: NADH is a crucial coenzyme that plays an important role in various biological
processe$? To diagnose various pathological conditions, it is crucial to detect changes in
NADH levels at an early stagd.owards this, we reported an organoselerhased molecular
probe MQSeZ, which is weakly emissive in nature. However, it emits strongly at ~574 nm
( &= 543 nm) upon NADH additioh.The enhancement in the fluorescence emission is
possibly due to intramolecular charge transfer from donor to acceptor meigther, the
probe has been explored for detecting altered NADH levels in nonalcoholic fatty liver disease
cell models associated with hyperglycemia, hyperlipidemia, and hyperinsulinemia conditions.
Next, the MQSeZ was utilized for imaging elevated NADevels in highfat-high-sucrose

diet (HFHS) fed livettissue sections. Overall, the study demonstrates the utility of a small
molecular probe for imaging altered NADH levels in various pathological condftions.

____________________________________________
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Figure 1: Schematic representation of NABRHediated reduction of M@eZ and its
application in bioimaging.
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Ferric Nitrate Promoted Highly Regiospecificortho-Nitration of N-
Nitrosoanilines Under Mild Conditions
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Abstract: Nitroaromatic compounds are key intermediates in Ylyesxplosive$
agrochemicafs pharmaceuticatsand other valuadded compounds. However, conventional
acidmediated nitration suffers from poor selectivity, limited functional group tolerance, and
hazardous NO emi ssions, dr i vi n\gNitrodoanilinessed f o
are valuable intermediates in medicinal and synthetic chemistry, their modifiable nitroso group
enables access to diverse functional molecules including diazordum tssarbanion
equivalents and bioactive compoundserein, we report a practical, highly regiospecific
ortho-nitration of N-nitrosoanilines using Fe(N§3.9H-O under neutral, acittee conditions.

The method proceeds via electrophilic aromatic substitution with Fe(lll) coordination to the
nitroso group (N=0) enabling efficient synthesid\afhitrosaN-alkyl nitroanilines in good to
excellent yields. The protocol exhibits a broad substrate scope, high functional group tolerance,
and enables regioseleati nitration of heteroaromatic frameworks. The reaction is
operationally simple, moisture and-&aterant and readily scalable.

| |
N N.\*© Fe(NO;);.9H,0 . \t N\
i MeCN/HFIP, 90 °C et
Z NO
8 h, air 2
= Me, Et, 'Pr, Cyclopentyl, Cyclohexyl etc. 37 examples
= H, Me, OMe, Et, "Bu, 'Bu,CN,CO,Me, etc. up to 91% yield
« Ferric Nitrate as a green and inexpensive nitrating agent ~® Operationally facile
» No additional catalyst, base and external oxidant e Broad functional group tolerance
e Excellent ortho-regioselectivity e Efficient nitration on heteroarenes

Figure 1. Regiospecifiortho-nitration ofN-Nitrosoanilines
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Long-life rechargeable aqueous zingon battery anodes enabled by
regulation of interfacial zinc deposition kinetics through alkyl chain
engineering of nitrile additives

Pranab Bera' Uday Narayan Maitt"
Department of Physics, IT Guwahati
Email: pranab.bera@iitg.ac.in

Abstract: Rechargeable aqueous zioa batteries (AZIBs) are gaining attention as promising
alternatives of lithiurion batteries, owing to their high ionic conductivity, inherent safety,
environmental compatibility, and competitive energy density. Zinc metal, Mgttigh
theoretical capacity and low reduction potential, is an attractive anode material. However, its
practical application is hindered by challenges such as dendrite growth, hydrogen evolution,
and corrosion, which degrade its performance stability. Several key strategies have been
employed to date to address the issue, however additive engineering offers the more
straightforward and commercially viable strategy. It works via reconstructing the solvation
structure of damirjg the kit electrolyten idtérface, thereby effectively
regulating zinc deposition kinetics. Within the class of alkyl nitriles, only acetonitrile,
containing a single nitrileeCN) group bonded to a methylQHs) group, has been explored as

an electrojte additive to date, where it functions through preferential adsorption on the zinc
surface. Surprisingly, the potential of other nitrile molecules with longer alkyl chain lengths as
electrolyte additives has not been thoroughly explored, likely dueitordduced solubility in
agueous medialn this study, we have systematically investigated the roles of the alkyl chain
length in straighthain nitrile series from acetonitrile to hexanenitrile in modulating the
behaviour of nitrile groups in a multitadof interfacial effects to increase the cycle life of
AZIB. We have found that pentanenitrile with an optimized alkyl chain length delivers a
prolonged cycle life of up to 1400 h under 5 mA%rarrent density and 5 mAh chtapacity

in Zn//Zn cells, which is markedly superior to acetonitrile, exhibiting only 165 h stability under
identical current density aru1§i capacity.
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Figure 1. Cycle life of Zn//Zn symmetrical cell with pentanenitrile additive
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Mechanochromisminduced polymorphism and the role of different
interactions: double encryption-decryption applications
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Abstract: A pyrenebased carbohydrazide derivative (PYH) is reported to display
mechanochromism, acidochromisand aggregation induced emission (AIE). Herein, a
relatively rare occurring reversible rstiifted enhanced emission upon mechanical force is
observed. The mechanochromism induced crystal to crystal transition is reported and the
structural changes at neaular level are explored using PXRD, SCXRD, DSC and Hirshfeld
surface analysis. The single crystals of both polymorphs in pyrased material (PYH) have

been successfully obtained. The mechaniealtjuced enhancement of molecular planarity
facilitates| CT processes and changes the sipramol
stackingtoCHL L L "~ i nt er ac tshifiechemhancedamissiorg The acid seesiive
property of PYH has been successfully utilized in devising portable sensor kit forfanieis
Additionally, the acidochromism and mechanochromism has been synergistically exploited to
design a multievel data encryption decryption system. The Pdtldted papers enable the
practical utility in pressure sensing and rewritable pressure ritgahnologies.

Figure 1. (a) PYH powder samples under bNumination. (b) Solid PL spectra of pristine,
ground, recovered, TFA fumed and TEA fumed PYH powder.

Reference:

1) Yadav, P.; Singh, A.; Singh, A. K.; Singh, V. P. Unravelling the Role of Various Interactions in
Mechanochromisainduced Polymorphism: A Sensor Kit for Acidic Fume Detection and Double
Encryptiori Decryption Technologied. Mater. Chem. C MateR026.https://doi.org/10.1039/d5tc04357¢

2) Zhou, W., Yin, Y., Laniel, D. et al. Pol ymor phi sm ¢
cell. Commun. Chen2024, 7, 209https://doi.org/10.1038/s4208324-012940.

tT P


mailto:pranjalee24@gmail.com
https://doi.org/10.1039/d5tc04357c
https://doi.org/10.1038/s42004-024-01294-0

Ll O :

(ﬁw International Conference on Fundamental and %?

" Indian

B e of Advanced Research in Chemistry 2026

Mandi

Engineering T-MXene [/ LaNi O Perovskite Composites f
Electrocatalytic Performance

Pratikshya SamantarayPriyabrat Dash*
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Abstract: The demand for renewable energy has driven interest in water splitting, where HER

and OER require efficient electrocatalysts due to sluggish kinetics. Although LaNiO
perovskite offers good redox activity and stability, its poor conductivity and low surface area

[ i mit perfor mance. To asdppsesstddibkbaNiaO Tic Cn
devel oped. MXene was synthesi zedtonfolowddF et ch
by wultrasonication and stirring to form the
uniformly distributed on layered MXene, while XPS verified oxidation states and surface
terminations (F, O). Electrochemical studies (CV, LSV, and E8§lacted in 1 M KOH using

a Ni foam electrode demonstrated excellent b
composite. It exhibited low overpotentials of 90 mV for HER and 350 mV for OER at a current
density of 10 mA c¢cm 9f =9 omy¢g dvec¢c hT TQHER) sawo
(OER), indicating favorable kinetics. The composite also showed higher Cdl (larger ECSA)
and | ower charge transfer resistance (Rct)
confirmed its strong durability under alkne conditions.
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Development of Highly Efficient Electrocatalyst Derived from ZIF-67 for
the Synthesis of Green Ammonia from Nitrate

Privam MukherjeeUday Narayan Maiti

Department of Physics, IIT Guwahati, Guwahésil039, India
Email: priyammukherjee @iitg.ac.in

Abstract: Ammonia is not only a crucial component in nitrogesed fertilizers to ensure

food security but also serves as a versatile energy carrier with efficient storage and
transportation capabilities. The traditional HaBesch process dominates industrial aomma
production; however, it operates under extremely harsh conditions and is associated with
substanti al CcoO emi ssions, rai@inngntrasti gni f i
electrochemical nitrate reduction (MRR) offers a green alternative to Hald@osch by
simultaneously treating wastewater and producing amn¥dniathis work, we developed a
binderfree, selisupported, lowcost electrocatalyst with high surface area derived from the
pyrolysis of Zeolitic imidazolate framework (Z7) to a graphitic nanowall (GNW) structure
which acts as a promising electrocastlfpr the reduction of NOto ammonia. This study also
explores the profound impact of graphitization levels of GNW and highlights the crucial
significance of insitu nitrogen doping on carbon substrate for ammonia synthesis. The
prepared catalyst shows a high yield rate of 36.2 Ymgnit with a faradaic efficiency of 96.5

% at-1.1 V Vs RHE. This work will provide new insights and open avenues for future
electrocatalyst development.

Co?" + 2-MIM Rapld Pyrolysis
—l
Room Temp.

Carbon Cloth (CC) ZIF-67

Figure 1. Schematic of GNW catalyst preparation.
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Molecularly Engineered Organic Single Crystals for StimuliResponsive
Luminescence and Unconventional Photoconductivity

Prodipta Samaddéy Prakash P. Neelakand&n

Ynstitute of Nano Science and Technology, Sector 81, Mohali 140306, India

Abstract: Stimuli-responsive organic single crystals offer a powerful platform that efficiently
translates moleculdevel design into adaptive optical and electronic functionalities. In this
work, we demonstrate how rational molecular engineering of dacweptorboronbased
Schiff base complexes allow for precise control over chtrayesfer interactions in organic
single crystals, enabling a variety of distinct yet interconnected stirdulen responses. In

the first part, tunable fluorescence is mdpd for naphthalideniminboron single crystals,
which selectively respond to pH and temperature variations. Crystallographic and
spectroscopic analyses revealed that protonation of the donor moiety mediates intramolecular
charge transfer, altering the gibphysical performance while inducing controlled, sustained
proton release. This protanediated process enables ansitu synthesis of metal
nanoparticles that facilitates surface passivation and regulated growth kinetics with well
defined morphologiesFollowing the same design principles of the chargasfer approach,

we further expand this molecular strategy into electronic functionality by realizing negative
photoconductivity (NPC) in long, flexible organic single crystals, an effect that hashesrer
reported in such systems. A salicylideneinhimagron single crystal, engineered with optimized
donoracceptor interactions, promotes déeyel trapstate formation under light irradiation,
leading to a counterintuitive decrease in conductivity ubdér UV and visible illumination.

The crystals exhibit a detection sensitivity of ~45% and a photoresponsivity of 7.18 pA/W,
enabling stable lighinodulated switching. Leveraging these properties, a humachine
interface for secure user authenticatiaswuccessfully demonstrat@agether, these studies
establish molecularly engineered organic single crystals as a unified and versatile platform in
which tailored chargéransfer interactions govern both stimuhesponsive luminescence and
unconventionbphotoconductive behavior. This integrated approach highlights the potential of
organic single crystals for negeneration smart materials, adaptive optoelectronics, and
intelligent sensing technologiés.
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Superabsorbent Hydrogel for Antibacterial Drug Delivery Capable of
Infectious Wound Healing

Sanghamitra Da$ Raghav Poudél Mohini Mohan Kond

'Research Scholar, MCBL, Department of Chemical Sciences, Tezpur university, and
sanghamitradas2203@gmail.cgmoudelraghav4@gmail.com

2Assistant Professor, MCBL, Department of Chemical Sciences, Tezpur university

Abstract: Chronic wounds and secondary bacterial infections present significant challenges in
clinical wound management, necessitating the development of advanced drugs and
biomaterials that offer both protective coverage and therapeutic intervention. Antimicrobial
molecules developed as substitutes of antimicrobial peptides and lipopeptides are effective
against resistant bacterial strains due to significant antimicrobial activity. Such molecules
possess the potential to be successfully utilized againendary bacterial infections and
treatment of chronic wounds. Our work explores the synthesis and characterization of a
hydrogel system specifically engineered with high swelling capacity (~ 450% swelling) and
optimized solubility to facilitate efficientadivery of a novel antibacterial drug for accelerated
wound healing. The fabricated hydrogel features a highly porous and specialized three
dimensional polymeric network designed through ctivdsng strategy. This framework
enables the material to effectly absorb large volumes of wound exudate and maintain a moist
interfacial environment a superior swelling ratio, allowingep#helialization. Furthermore,

the sustained and localized release of encapsulated antibacterial agents was ensured by the
solubility of the hydrogel through sustained release of the compound and controlled
degradation of the hydrogel. Such mechanism of the hydrogel maintains therapeutic
concentrations at the wound site over extended periods, while preventing the formation of
bacerial biofilms. Significant inhibitory effects against both Grpositive §. aureuy and
Gramnegative E. coli) bacteria was exhibited by the hydrogel under in vitro evaluations.
Evaluation of mechanical properties (~ 10 MPa stress and ~ 20 % EB) confirmed that the
hydrogel retains structural integrity under physiological conditions while remaining flexible
enoughto conform to irregular wound geometries. With complete biodegradation upon
disposal under natural environmental conditions, the developed hydrogel presents a significant
approach towards a biomaterial with sustained and specialized antibacterial dotivity
infectious wound healing application.
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Vinylsilanes as Ethylene Surrogates: Rh(HCatalyzed Direct
Hydroarylation of In Situ Generated Ethylene

Rahul Bangari? Aritra Mukherjee!? Supriya Rej,*?

Department of Chemistry, Indian Institute of Technology Dharwad, Chikka Malligwad,
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2 Department of Biological and Synthetic Chemistry, Centre of Biomedical Research
(CBMR), Lucknow, Uttar Pradesh 226014, India

*Corresponding author emasupriya.rej@iitdh.ac.in

Abstract: A modular and practical approach to the Rig8talyzed hydroarylation of ethylene

with arenes bearing a quinoline amide group has been develdmedddress the inherent
challenges of ethylene hydroarylation, particularly the reliance on high ethylene prebssire
approach employs vinylsilane as a bestdible, safer surrogate for thesitu generation of
ethylene. Comprehensive mechanistic studies support a sequence involving the insertion of
vinyl silane, ethylene release, and subseqgbgdtoarylation, highlighting the efficiency and
practicality of this transformation.

CONHQ
H
ij CONHQ

Pivilc acid {ﬁ\ O H
‘/\H‘

ZSiEt, ( ‘
\__ +{ Q= 8-aminoquinoline = H

'
Abundant feedstock
>223 mtpa production

No reliance on high ¢ Bench stable vinyl silane derivatives

ethylene pressure ¢ In situ ethylene generations
Figure 1.Rh(l)-catalyzed hydroarylation using vinylsilane as an ethylene surrogate.
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Calcination of PostFunctionalized Metal-oxo Cluster Hybrid to
Bifunctional Electrocatalyst: Cooling-Driven Control of Defects and
Selectivity for HER and MOR

Rajesha Kumar Swajirshobha MaddheshiyAranya Kar,and Chullikkattil P. Pradeep*

School of Chemical Sciences, Indian Institute of Technology Mandi, Mandi, Himachal
Pradesh 175005, India.

*Correspondingauthor Emailpradeep@iitmandi.ac.iemail: swain.rajesh990@gmail.com
(presenting author)

Abstract: Hydrogen is a clean, higénergy fuel, but conventional water splitting is limited by

the sluggish and energgtensive oxygen evolution reaction (OER). Replacing OER with the
methanol oxidation reaction (MOR) greatly lowers the anodic potential and srbhblee
production of valueadded formaté.Methanol is cheap, abundant, and oxidizes at very low
potentials, offering major energy savings. Developing efficientmabiemetal catalysts is
therefore crucial for advancing hybrid M@#Rsisted hgrogengeneration systems.
Polyoxometalates (POMs) are nanoscale netale clusters with exceptional redox activity

and structural versatility, which can be further enhanced throughiB@shic hybrid
formation, particularly Class Il covalently linkedssgmst In this work, an arybulfonium
hybrid of Mobased POM (HB) was designed to produce
upon annealing, offering active sites for HER and favorable adsorption sites for AGHR.
functionalization of HB (PHB) added anditional carbon source, forming-8bped graphitic

carbon that enhances conductivity. Incorporation of a nickel complex into PHB yields NiPHB,
whi c h, after calcination, introduces Ni ] [ Ni
Postcalcination, a coahg-controlled protocol was applied to NiPHB to generate NiPHBcc

and NiPHBrc products, with NiPHBrc exhibiting a higher density of structural defects, thereby
significantly boosting HER activity. In contrast, conventionally annealed NiPHBcc retains
more Nj making it more selective and active
shows that defect engineering, metal incorporation, and precursor modification work
synergistically to tune catalytic behavior. Overall, every level of structural modification
enhances performance, demonstrating the versatility of Aglvid design. Together, these
strategies provide a powerful platform for creating highly efficient, multifunctional HER/MOR
electrocatalyst3.
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Effect of Donor Substitution on Locally Excited and Charge Transfer
States in Imidazo[4,5c] pyridine

Rajib Das Prof. Krishnamoorthy
Department of Chemistry, Indian Institute of Technology Guwa@Gatwyahati, Assam
Email: Rajib.das@iitg.ac.in

Abstract: A comparative study was carried out to understand the effect of donor substitution

on the photophysical behaviour of imidazof]5oyridine derivatives. This motivated us to

explore  2( 4NgN-dimethylaminophenyl)imidazo[4;8]pyridine(DMAPIRC) and 2
(phenyl)imidazo[4,5c]pyridine (PIRC), where the key difference is the presence of a strong
electrondonating dimethyl amino group in DMAPI®, while PIRC does not have such a

donor group. In this study, we examine the role of donor substitution by amglysm
photophysical properties. Photophysical studies show that DM&R#Rhibits dual emission
behaviour, consisting of locally excited (LE) emission and an additionahiéeéd emission

due to the formation of a twisted intramolecular charge tra(isf€T) state. The presence of

the dimethyl amino group enhances intramolecular charge transfer, and this effect further
increases in the presence of Z4sdparatedstatesand | e ad
stronger TICT emission. In contragtiP-C mainly shows LE emission and does not exhibit
significant TICT behaviour. Only small spectral changes are observed upon the addition of
Zn| ions, indicating | imited charge transfe
the study showthat donor substitution plays an important role in controlling the exsiéte

behaviour and emission properties. The results indicate that structural modification can
effectively tune the balance between LE and TICT processes, which is useful fprirgsi

efficient fluorescent materials.
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Fig 1. Comparative Emission behaviour of DMAPtRand PIPc
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Fe-Doped CuCes Thiospinel as a HighPerformance Oxygen
Electrocatalyst for Rechargeable Zin¢ Air Batteries

Ravinder SharmaAditi Halder*

School of Chemical Sciences, Indian Institute of Technology Mandi, Himachal Pradesh
175005. Emaild22031@students.iitmandi.ac.in

Abstract: The commercial viability of rechargeable ziag batteries (ZABs) isindered by

their poor rounerip efficiency, dendritic growth of the anode as well as expensive cathode
electrocatalysts with limited stability and durability in alkaline medium during prolonged
operation. In this work, we demonstrate a facile estephydrothermal synthesis of fwped
CuCoSsthiospinels. Both experimental and theoretical analyses confirm that Fe incorporation

into the CuCeSs lattice markedly enhances electrocatalytic activity.1 The optimized
composition, FeoxCuCaeSs, exhibits outsinding bifunctional activity with an oxygen

reduction reaction (ORR) onset potential of 0.89 V vs RHE, aweale potential (k) of 0.80

V vs RHE, and an oxygen evolution reaction (OER) overpotential of 330 mV at 10 A cm
resulting in a |l ow bifunctional vol tage gap
assembled using Fe . CCS as the air Tathod:¢
and a specific capacity of 803.4 mAh gZrThis study highlights a promising strategy for
designing efficient bifunctional electrocatalysts.

Figure 1. Schematic representation of the crystal structure.
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Pyrene based Chemosensp&ynthesis, Characterization and
Application towards Metal lon Sensing

Reetika. Ravj Jhana Mahat® Sujit Sankar Panfa Tanmoy Kumar Saha

Department of Chemistry, National Institute of Technology, Durgapur, West Bengal India
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Abstract: In this work, two pyrendased Schiff base ligands (L1 and L2) were synthesized
via. condensation of pyreflecarboxaldehyde with -aminc4-chlorophenol and -2
aminophenol, respectively. Spectroscopy investigations reveal that L1 shows fluorescence turn
on effect in case of Cii and Fé" where as L2 is spectroscopically inactive under the same
condition. The yellow colour of ligands changes orange in case%@@d brown in case of

Fe**. Furthermore, the structural properties of the ligands (L1 and Lé)ndieied by ES| Mass,

NMR and FTIR. On the other hardndFé¢ ommsas pl ot
1:1(ligand metal) ratio with detection limit 0.75um and 0.90um fof*@md Fé* However,

L1 was effectively used to the building of logic gates and the quantitative detectiodof Cu
and Fé*ions in actual water samples. Additionally, solvent phase DFT calculations were used
to determine the optoelectronic and structural characteristics of the L1 and Fe (I11) and Cu (II)
complexes.
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Metal-Doped Carbon Nanodots for Selective Lysosomal and Mitochondrial
Imaging in Live Cells

Richa Garg' Chayan Kanti Nandi*
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Abstract: Selective visualization of subcellular organelles is crucial for understanding cellular
functions and disease progression. Herein, we report irord@fed and manganese (Mn)
doped carbon nanodots (CNDs) as orgarsdlective fluorescent nanoprobes fae@se
intracellular staining. Feoped CNDs exhibit preferential accumulation within lysosomes,
whereas Mrdoped CNDs selectively localize within mitochondria, enabling distinct and
reliable labeling of these organelles. Both nanoprobes displagg fluorescence intensity,
excellent photostability, and negligible cytotoxicity, making them \seited for high
resolution confocal imaging. Colocalization studies with commercially available organelle
specific dyes further validate their targetisgecificity and intracellular distribution. The
probes provide clear contrast and stable fluorescence signals, allowing detailed visualization
of organelle morphology and spatial organization. This work demonstrates the potential of
metatdoped CNDs as affient and versatile fluorescent probes for orgargecific imaging.
Furthermore, it lays a foundational role for future studies aimed at exploring dynamic cellular
processes and investigating cell death pathways, including ferroptosis and apopitogis, us
such nanomateriddased imaging platforms.
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Energy-Efficient Hydrogen Production via Urea Oxidation using CoSe
Nanoparticles
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Abstract: The electrochemical urea oxidation reaction (UOR) offers an ersdfigient
strategy for hydrogen production while simultaneously enabling wastewater remediation. In
this work, nanostructured cobalt selenide (Gd®B@as synthesized and evaluated as an efficient
electrocatalyst for UOR wunder alkaline conditions. Structural and morphological
characterizations confirm phapare CoSg nanoparticles. Electrochemical measurements
reveal low onset potential, high catalytic activity, and excellent tipaa stability toward

urea oxidation. The enhanced performance is attributed to the high electrical conductivity and
abundant electrochemically accessible active sites of Coféch facilitate efficient charge
transfer and reaction kinetics. These findings demonstrate the potential eBS@J®omising
nontnoble metal catalyst for wastewatessisted hydrogen generation and provide a foundation
for further performance optimization through targeted defect and compositional engineering.
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Silver-enabled Inverse electron demand thermal decarbonylative skeletal
expansion: a new gateway to the synthesis of multifunctionalized quinoline
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Lourderaf, and Ponneri C. Ravikumas
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2 School of Chemical Sciences, National Institute of Science Education and Research
(NISER), Bhubaneswar, Odisha, India, 752050

Abstract: Herein, we have reported an efficient Lewis acid catalysed decarbonylative tandem
inverse electron demand hetero DiAlsler reaction in a very moderate temperature for the
construction of quinoline derivatives from(g-tolyl)-1H-inden1-one with a variat of internal

alkynes. To understand the role of the Lewis acid in the reaction, HOWMNIO gaps are
compared for the adducts formed between the diene and Lewi\atédailed mechanistic
investigation, utilizing density functional theory (DFTalculations, revealed a clear
preference for the inverse electron demand hetero-Blder reaction pathway. The release

of carbon monoxide gas has been detected through headspace gas chromatography analysis.
This strategy enables the one pot synthesigumoline derivatives which offer substantial
potential in drug discovery.
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In>Se; in dispersions: Exfoliability, Stability, and Photo-electrochemical
implications
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Abstract: In;Se;, a binary sesquichalcogenide has received considerable consideration due to
its suitable band gap and optical characteristics, making it a good candidate for high
performance photodetectors. Scalability and integrability of liquid phase exfoliation {uPE)

2D material production is unmatched and solvation medium selection strongly governs the
exfoliability and stability. For exfoliability, we have devised a method involving Hansen
solubility parameters (HSP) for optimum system identifccatSolvent dependent stability of

the dispersions is revealed by computing instability index, sedimentation velocity, and
extinction decay time constants with help of LUMiSizer: dispersion analyser. One critical
implication in case of iBesis the reversible but detrimental phase transformation from alpha
to beta, which generates Se vacancy cycle after cycle, thus it is crucial to identifpailiogy

point solvent if functional devices have to be fabricated over large areas with printing
protocols. Presented methodology enables to choose effective solvents for large scale
production which has been identified aprdpanol. Obtained dispersions are spray printed
onto functional substrates for broad band photoelectrochemical photodetection (PECJ. Bane o
most PEC systems is the transient losses of phpenerated charge carriers at the electrode
electrolyte interface. In this work, we employ electroless deposition of Au nanoparticles onto
In2Se; thin films, which in turn impedes the hedanihilation loses leading to sharp transients

in PEC current. We report as low as 5% photocurrent loss for optimal Au decoration with a
responsivity of 2.3 mA/W, detectivity of 4x10Jones, and ~30 ms rise and fall times. The
implications of incorporation of the ANP on InSe; have been critically investigated by
various methods like incorporating a hole scavenger and transient absorption spectrum
analysis. Both methods convincingly depict role of Au in hole annihilation at the electrode
electrolyte interface leading to amehbed transient losses. This work assists laipde
production of InaSe; dispersions by providing HSP parameters for the material and identifying

a suitable lowboiling point solvent which overcomes the challenges with temperature induced
Sevacancy geneation. Fabricated devices have been utilised for electroless decoration of
In2Se; with Au enhances the PEC PD performance by suppressing the transient losses.
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Esteraseresponsive Fluorogenic Prodrugs of Aldose Reductase Inhibitor
Epalrestat: An Innovative Strategy towards Enhanced Anticancer Activity
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Assam781039, India;
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Abstract: In addition to the conventional chemotherapeutic drugs, potent inhibitors of key
enzymes that are differentially overexpressed in cancer cells and associated with its progression
are often considered as drugs of choice for treating cancer. Aldose red@@®asehich is

primarily associated with the complications of diabetes, is known to be closely related to the
development of cancer and drug resistdHdgpalrestat (EPA), an FDApproved drug, is a

potent inhibitor of AR and exhibits anticacactivity!?! However, its poor pharmacokinetic
properties limit its bioavailability and therapeutic benéfit3Ve report herein the first
examples of the esterasesponsive turon fluorogenic prodrugs RM3 and RM28 for the
sustained release of EPA to the cancer cells withdarfiuorescence readd@tProdrugs were
designed to be activated by esterases, enabling simultaneous release of the active drug (EPA)
and a fluorophore, as confirmed by spectroscopic and HPLC studies. The released EPA showed
effective inhbition of AR in agueous conditions, while the prodrugs demonstrated enhanced
anticancer activity in HeLa cervical cancer cells. Intracellular drug release was further verified
through fluonésécemgeée ngtuOverall, bhes&PAbsoOI
anticancer efficacy and therapeutic potential.
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Figure 1. Graphical abstract representing the activation of B8vand RM28 in the presence
of esterase with concomitant tuom fluorescence.

References:

1) Srivastava S.K., Yadav U.C.S, Aramati B.M.R, Saxena A., Tammali R., Shoeb M., Ansari N.H., Bhatnagar
A., Petrash M. J., Srivastava S., Ramana KQhem:Biol. Interact 2011, 191, 330

2) Ballly C., Eur. J. Pharmacol.2022, 931, 175191

3) Banala V.T, Urandu$., Sharma S., Sharma M., Shukla R.P., Marwaha D., Gautam S., Dwivedia M.,
Mishra P.R.Biomater. Sci2019 7,2889

4) Misra R., Barman P., Bhabak K.ACS Appl. Biomater2024 7, 10, 65426553.

tho


mailto:rmisra@iitg.ac.in

I-..-/-l\\%\, _ :
C.ﬁliﬂﬂ"mn International Conference on Fundamental and %?
S BP ftaieof Advanced Research in Chemistry 2026

4 Mandi

Construction of Mixed Addenda Polyoxometalates by Cooperative Self
Assembly and Tuning of Their Optoelectronic Properties

Ruchika ChoudharyGanga Singh and Debaprasad Mandal*

Department of Chemistry, Indian Institute of Technology Ropar, Rupnagar, Punjab 140001,
India

Email: ruchika.23cyz0001l@iitrpr.ac.in

Abstract: Polyoxometalates (POMs), molecular metal oxides with tunable structures and
redox properties, enable diverse catalytic applications. SandypelPOMs, with TM centres
bridged by lacunary polyoxoanions, enhance stability and redox tunability, while -mixed
addenda variants (Mo/W) enable orbital engineering. Incorporation of Mo into sandwich POMs
lowers the band gap, tuning optoelectronic properties for enhanced functionality. Here, we
demonstrate how a cooperative mixedtal mixedaddenda stratedyusing diverse TM
centres (TMe(ll)=Fe/Co/Ni/Zn; TMi(ll)=Mn/Fe) and addenda (X=Zn/Co; ModW)
constructs novel Weaklelype sandwich POMs exemplified by [&F@(H20)2(CoWeOz4)2]™

and [ZnFe(H20)2(ZnWeOz4)2]™ plus their Mo/W mixeeaddenda variants. This approach
drives orbital engineering through controlleebrtbital interactions between TM centres and
addenda sites, enabling bagap modulation, directed charge transfer from rretal
frameworks to reduced TMo sites, and tailored LUMO distributions foptimised redox
behaviour. To demonstrate these effects, OER studies confirm the-ertgtakered POMs'
superior electrocatalytic performance for oxygen evolution in water splitting.
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Rational Design of CuBased MetalOrganic Framework (MOF) for Selective

Electrochemical Nitrate-to-Ammonia Conversion

Sachin Kumat Nitika Bhutani® Rik Rani Konet,

1School of Mechanical and Materials Engineering, Indian Institute of Technology Mandi
Himachal PradesHL 75075, India

2School of Chemical Sciences, Indian Institute of Technology, Mandi, Himachal Pradesh
175075, India

Email: d24207 @students.iitmandi.ac.in

The electrochemical nitrate reduction react
environmentally friendly method for the simultaneous remediation of nitrates and the synthesis

of ammonia (NH ) under ambi ent vetothadndrgyons, (
intensive HabémBosch process. However, the slow reaction kinetics, inadequate intermediate
adsorption, and competing hydrogen evolution reaction significantly restrict the catalytic
efficiency and NH s e | eetettrocatalyisty. In this studyy we hava r r e n
synthesized the Chased metabrganic framework (GWMMOF) and employed it as an

el ectrocatal yst in its pristine form for e
synthesized GIMOF exhibited exceptional eleocatalytic performance for ammonia
production due to the unique coordination environment of the Cu active centers, which provide

a greater number of accessible active sites. The catalyst achieved a high Faradaic efficiency of
85. 5% with aof NH. 2%i eemdl rhte cm | at a | ow a
RHE (0.1 M NaSOQy + 0.01 M KNQ), demonstrating remarkable activity and selectivity for

nitrate conversion. Furthermore, the catalyst displayed good stability for up to 21 hours,
maintaining a Faradaic efficiency of 76.2%. Additionally, the effect of pH (0.1 M KOH + 0.01

M KNOs3) was also investigated, where the catalyst sustained a Faradaic efficiency of 88.5% at
-0.78 vs RHE. Thus, this research underscores the potential of pristihas€dMOFs as

highly effective and sustainable electrocatalysts for ammonia electrosynthesis and provides
valuable insights into the rational design of advanced porous catalytic systems for energy
conversion and environmental remediation.
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Development of a simple dipeptide based liquid droplets as compartments
and fibrils as enzyme mimics

Sagar Mousumi Samanta* and Vattekkatt Haridas*
Indian Institute of Technology Delhi
Email: sagarjawla1998@gmail.com

Abstract: Coacervates, formed by liquiiquid phase separation (LLPS), are widely
recognized as model protocdlprimitive celtlike compartments that could have facilitated

the emergence of life. These microdroplets create distinct physicochemical environmntents tha
promote chemical reactions by enhancing the local concentration of reactants. However,
coacervates are generally made of multiple macromolecular components, and designing short
peptide analogues capable of smdhcervation has proven difficulHere, we present a
minimalistic dipeptide design, made of one hydrophobic residue attached with polar residue
histidine. This dipeptide can sealbacervate into micrometszed liquid droplets. These
droplets act as microreactors. This work providetepmng stone for new coacervdtased
protocells made of simple peptide species. Furthermore, at lower concentrations and varying
pH, the dipeptide assembles into fibrillar morphologies. Theses fibrillar morphologies are
chosen for hydrolase activity. Thgesence of histidine makes them an efficient catalyst as
esterase mimics. These findings not only offer insights into the origins of protocellular
structures but also pave the way for innovative material designs with dual functidrsslty
coacervatiorand catalysis. Overall, this study provides a unique route for the development of
versatile materials with applications in catalysis and synthetic biologfye desi gned
dipeptide with balanced hydrophobicity and hydrophilicity that forms fibril at low
concentration and coacervates at higher concentration. The peptide showed catalytic activity
in both fibrillar and coacervate states. The design is versatile and hence suitable for diverse
applicationso.
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Synergistic role of the Cu+/Cu0, acidiebasic sites, and the oxygen vacancy
for the hydrodeoxygenation of the ligninrderived compounds

Sahil Kumay® Divyanshi TyagP, Vinit Kumar? Devendra Sharm&Devanshu Sajwaf,
Saswata Bhattachar§and Venkata Krishn&n

aSchool of Chemical Sciences and Advanced Materials Research Center, Indian Institute of
Technology Mandi, Kamand, Mandi 175075, Himachal Pradesh, India.

bDepartmenbf Physics, Indian Institute of Technology Delhi, New Delhi 110016, India.

Abstract: The synthesis of valuadded chemicals from lignin has gained much attention in
recent years. However, despite the extensive use of noble-lmastd catalysts and high
pressure hydrogen, the hydrodeoxygenation (HDO) of lignin derivatives is still chagjehg

this work, nonmnoble metabased heterogeneous catalysts derived from layered double
hydroxide have been explored for HDO reaction without molecular hydrogen. A series of
CuMgAl (CMA) catalysts has been studied, wherein CMAL.5 catalysvsia high catalytic
activity for HDO of vanillin with 100% conversion and 87% vyield ofméthy}2-

met hoxyphenol ( MMP) within 30 min at 180
investigations show that superior catalytic activity is attributable to sigtiergole of
Cu’/Cu* ratio, acidié basic sites, and oxygen vacanci€s)( Furthermore, density functional
theory studies and various control reactions confirm the reaction mechanism @glaatlic

and basic sites for HDO of vanillin. In addition ta@gst shows excellent activity for various
other lignin derivatives, demonstrating its broad substrate scope. The catalyst also exhibits
excellent pr oduwuw bgd i), tsyperiordoarlierirepartsn bldnce, this work
can pave the way toward a green and sustainable catalytic transfer HDO of lignin derivatives
to valueadded chemicals within short reaction times.

HO.
HOQ\/ i ji)\
~N,
~o0 L + A o

vanillin Isopropanol 2-Methoxy-4-methyliphenol

@ Mg/Al®@0 & C° @Cu*
CMAXx catalyst

v High selectivity v Short reaction time

v" High productivity v Transfer hydrodeoxygenation
Figure 1. Catalytic hydrodeoxygenation of vanillin to MMP using CMAX catalyst.
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Regeoselective hydrdneteroarylation of 1,6-diyne via carboxamide assisted
indole c(2)h activation using cobalt catalyst

Saista Afreen;? Abhipsa Ghosh? Shyam Kumar Banjareand Ponneri C. Ravikumal*
!Department of Chemistry, Indian Institute of
Science Education and Research (IISER), Tirupati, Andhra Pradesh, 517619, India
E-mail: saista@students.iisertirupati.a¢ma-ravikumar@iisertirupati.ac.in
School of Chemical Sciences, National Institute of Science Education and Research
(NISER), Bhubaneswar, Odisha 752050, India

Abstract: In this study, the novel reactivity of a cobalt (11l) catalyst in the functionalization of
1,6diynes was presented. The reaction mechanism was analysed, revealingsitibe in
generation of a sknembered cobalt cycle, which subsequently underwent further
functionalization with 1,&liynes. Experimental evidence from radical quenching experiments
indicated the involvement of an ionic pathway in this conversion. Furthermore, the hydrogen
scrambling experiment lent further support to the proposed mechanignificaintly, this
methodology exhibited extensive versatility, accommodating a diverse array of electronically
distinct substrates and reactive partners in a highly-affimient manner.

DG = Directing group
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Figure 1. Synthesis of enyne through cobalt catalysed
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Differences Between Cobalt(IlExchanged X and Y Faujasite Zeolites and
Catalytic Conversion of Alkene to Cyclic Carbonate

Sakshi Bajdjand Saumi Ray

Department of Chemistry, Birla Institute of Technology and Science, Pilani, Pilani Campus
E-mail: p20210410@pilani.bitpilani.ac.in

Abstract: Zeolites are crystalline aluminosilicates comprising oz TD= Si or Al) units.
Zeolites X and Y are faujasite zeolites with Si/Al ratios of 1.23 and 2.75, respectively. The
negative charge of the framework is balanced by exchangeable cations. Du@xghange,

the incoming ion can occupy certain positiongha unit cell, which are represented using
roman numerals: |, 16, 11, 11 6%-exthangedXandd | | |
Y zeolites (CoX and CoY) show distinct beharg towards the occupancy of the?Con in
different positions of zeolites X and Y. This difference is reflected in their interactions with
solventN , Mitethylformamide. C8 in zeolite X exists as a tetrahedral coordination in
DMF, whereas in zeolite Y, the oxide of cobalt is observed. These observations were noted
from UV-Vis DRS, XPS, TPR, BET, and Raman studies. The distinction also becomes
apparent during the catalyticrogersion of styrene to styremarbonate. This transformation

has been attemgd in the presence of a mixture of &d CQ in DMF as a solvent at
atmospheric pressure. With varying?Clmading, as catalyst, CoX and CoY exhibited opposite
trends in styrene carbonate yield&. maximum yield of 35.7% for styrene carbonate was
achieved with CoX with relatively higher metal loading whereas similar yield was obtained by
CoY with relatively bwer loading. Differences in the recyclability properties of CoX and CoY
were also noted.
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Figure 1. Structure of Faujasite zeolites and the-éxchange positions.
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Mitigating Cuproptosis in SolanumlycopersicumRoot Using Iron Oxide
Nanoparticles

Sakshi Chouhgh Shilpa Chandra,? Chayan Kanti Nandi**,?

1School of Chemical Sciences, Indian Institute of Technology Mandi, Himachal Pradesh,
India 2Indian Knowledge System and Mental Health Applications Centre, Indian Institute of
Technology Mandi, Himachal Pradesh, India

Abstract: Copper (Cu), while essential for plant metabolism, becomes acutely cytotoxic upon
excess accumulation, inducing oxidative stress and severe growth inhibition. Although
cuproptosis has been well characterized in mammalian systems, whether a similarticell dea
pathway exists in plants remains unclear. To investigate this, weSasmaum lycopersicum

root apex cells as a model system. Our results show that excess Cu first damages the
mitochondria, disrupting their normal function and causing a shsepin reactive oxygen
species (ROS). These elevated ROS then travel to the nucleus, where they disturb chromatin
organization and alter nuclear structure. This sequence of events points to mitochondrion to
nucleus is stress signalling pathway of coppeicity in plants. Guided by this mechanistic
insight, we engineered glutathione (GSH) armd&captopropionic acid (MPAunctionalized

chitosanc oat ed Fe O n an o p a-madal mitigat®n saasegyaThis reanog e t e d
platform simultaneouslyh ar nes s e s Fe O nanozy-medateR OS sc
intracellular redox restoration, and MPAthtblr i ven sel ective Cu)] seq

restoring cellular homeostasis and alleviating cojipéuced cytotoxicity in plants.
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Synthesis of glycerol carbonate from glycerol using ZnO decorated
functionalised gGN4 with urea as CQO surrogate

Sakshi KushwahaShivani Thakkaf,Bibhas Ranjan Sarkar

Department of Chemistry, Birla Institute of Technology and Science Pilani, Pilani, Rajasthan

ZDepartment of Chemistry, Birla Institute of Technology and Science Pilani, Pilani,
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E-mail: p20230424@pilani.bitpilani.ac.in

Abstract: The production of a variety of functional moieties of industrial importance from
CO,, a molecule with relatively low reactivity, is a challenging subject. According to the Global
Opportunity Analysis and Industry Forecast for 2@231, the biodiesel market was valued at
2,781.0 million in 2021 and is anticipated to expand to 3,579.1omibby 2031, with a
compound annual growth rate (CAGR) of 2.6% [1]. The refined glycerol segment dominated
the market, accounting for a 77.1% share [2]. Thiseodniresents a substantial opportunity

to employ glycerol as a sustainable and alternative feedstock for numerous chemical
intermediates. Organic carbonates, such as glycerol carbonates, are essential commodity
chemicals due to their extensive use and grgwdemand as chemical intermediates,
particularly as polymer precursors [3]. By utilizing urea as a$i@ogate, glycerol carbonate

can be synthesized from glycerol, a-fmpduct or waste from the oleochemicals industry,
thereby supporting the integrdt®io-refinery initiative. ZnGgCsN4 catalyst materials have
demonstrated high efficiency in converting glycerol to glycerol carbonate using urea.
Comprehensive studies of these catalyst materials reveal that both basic and acidic sites within
the catalyst system contribute to their excemlaactivity. The basic and acidic sites on the
same catalyst activate the glycerol and urea molecules, respectively.
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Dynamic hysteresis and transitions controlled by asymmetry in potential
barrier shaping

Samudro Ghostand Moupriya Das*
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Abstract: The majority of the state transitions in nature and in designed systems follow
nonlinear and nonequilibrium paths. Sometimes bistability induced by the nonlinearity of the
dynamics of such processes has an interesting interplay with the inherent flastoatwise,

which is characteristic of the nonequilibrium phenomena. In many such cases, external forcing,
which appears as a signal, becomes an inevitable part of the dynamics, leaving significant
effects on the system's responde the caseof dynamic hysteresis, the external signal is
particularly periodic, which generates a periodic response for the system; however, with a
relaxational delay. Our study considers the role of asymmetry in the potential and how the
presence of this asymmetrpwerns the dynamics of the system consequently affecting the
transition from one state to another. We investigate the precise role of the underlying potential
in regulating the fundamental processes of dynamic hysteresis. We identify that it is possible
to induce symmetry breaking in dynamic hysteresis, and consequently to observe dynamic
transitions under moderate conditions, which is absent for the symmetric case, if appropriate
asymmetry is implemented in the design of the underlying potential. Thiokeslmmetry
appears through the disparate widths of the two wells of the intrinsic bistable potential
governing the dynamics and the barrier separating them. It is characteristically distinct from
the potential in which the two minima are energeticalgichilar. Our understanding suggests

that only the intrinsic asymmetry of the former type can substantially influence the elemental
dynamics of the processes to generate significant effects on the outd@uorestudy presents

a novel approach to quantitgely regulate the outputs, to increase or decrease the extent of
dynamic hysteresis, based on the requirements, by effectively controlling the proper asymmetry
of the intrinsic potential. The results obtained numerically have been further corrobotated wi

a semianalytical approach considering the bistable potential.
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Diphenylimidazol-acetylcoumarin (ACDPI) a promising fluorescent donor
material for organic photovoltaics: Photophysical, Solvatochromic, and
Electronic structure studies

Sandhya YadavMohammed KaleemArvind Misra®

Department of Chemistry, Institute of Science, Banaras Hindu University Varanasi 221005,
U.P. India.

Abstract: In this study we report the solvatochromic behavior and photophysical properties
of the fluorescent probe diphenylimidazsetylcoumarinfACDPI). The effects of solvent
polarity, specific solutesolvent interactions, and excitsthte (ES) dipole moment variations

were analyzed using established solvatochromic models. Thedépendent fluorescence
measurements provided deeper insighd slvent solute interactions in relation to Catalan
parameters and Stokes shift behavior. Catalan multiparametric analysis revealed that solvent
dipolarity/polarizability (SdP) dominantly govern the solvatochromism. Upon increasing the
solvent dipolarity and acidity the fluorescence decay time decreases, whereas higher
polarizability enhanced it. The steady state and -tieselved fluorescence decay analysis
suggest the intramolecular chatftgensfer (ICT) process with high ES dipole moment than the
ground state (GS). The quantum chemical calculations (DFT aneD¥FD) corroborates
experimental observations including dipole moments, HOMMMO energy levels, band

gaps, and simulated absorption spectra. The low HOMM™MO energy gaps (3.40 eV in
solvents and B8 eV in gas phase) and experimentally estimated band gaps234&V)
suggested the suitability of probe as a promising optoelectronic material. Molecular
electrostatic potential (MEP) mapping and natural bond orbital (NBO) analysis suggested
potential reactive sites for photochemical interactions and stabilization of clrangser
characteristics within the molecule, respectively. Probe shows nonlinear optical (NLO)
properties. The poldei zappeérnpyl §dB5C.adadlIf i y0s (]
and 15.94 1 10 | esu, respectively. Additio
predicted power conversion efficiency (PCE), ~ 37% highlight its potential as an efficient light
harvesting and donor material for organic scklts.
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Superabsorbent Hydrogel for Antibacterial Drug Delivery Capable of
Infectious Wound Healing
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Abstract: Chronic wounds and secondary bacterial infections present significant challenges in
clinical wound management, necessitating the development of advanced drugs and
biomaterials that offer both protective coverage and therapeutic intervention. Antimicrobial
molecules developed as substitutes of antimicrobial peptides and lipopeptides are effective
against resistant bacterial strains due to significant antimicrobial activity. Such molecules
possess the potential to be successfully utilized againendary bacterial infections and
treatment of chronic wounds. Our work explores the synthesis and characterization of a
hydrogel system specifically engineered with high swelling capacity (~ 450% swelling) and
optimized solubility to facilitate efficientadivery of a novel antibacterial drug for accelerated
wound healing. The fabricated hydrogel features a highly porous and specialized three
dimensional polymeric network designed through ctivdsng strategy. This framework
enables the material to effectly absorb large volumes of wound exudate and maintain a moist
interfacial environment a superior swelling ratio, allowingep#helialization. Furthermore,

the sustained and localized release of encapsulated antibacterial agents was ensured by the
solubility of the hydrogel through sustained release of the compound and controlled
degradation of the hydrogel. Such mechanism of the hydrogel maintains therapeutic
concentrations at the wound site over extended periods, while preventing the formation of
bacerial biofilms. Significant inhibitory effects against both Grpositive §. aureuy and
Gramnegative E. coli) bacteria was exhibited by the hydrogel under in vitro evaluations.
Evaluation of mechanical properties (~ 10 MPa stress and ~ 20 % EB) confirmed that the
hydrogel retains structural integrity under physiological conditions while remaining flexible
enoughto conform to irregular wound geometries. With complete biodegradation upon
disposal under natural environmental conditions, the developeddelgiresents a significant
approach towards a biomaterial with sustained and specialized antibacterial activity for
infectious wound healing application.
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Organophotocatalytic synthesis of oxadiazoles: Applications in natural
product diversification
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Abstract: Oxadiazoles remain pivotal structural motifs in both natural product synthesis and

drug discovery. These scaffolds demonstrate a broad spectrum of pharmaceuticgl utility
including roles as antiancer drug (Zibotentan), aftypertensive drug (Nesapidil), and
antibacterial agent while also serving as critical building blocks in OLED as well as functional
materials scienceTo match the versatile utility of 1,3@kadiazoles, researchers have
developed various synthetic strategies, most notablyhe oxi dati ve - cycl i :
benzylidenebenzohydrazide and the dehydrative cyclization-afidc®lhydrazines. However,

many conventional methodologies rely on transition metal catalysis or using of strong
oxidizing agents. These constraints often magtrict practical application such as
diversification of natural derivativesVe report an efficient and simple organophotocatalytic
approach for the synthesis of 2ZjBubstitutedl,3,4 oxadi azol e- from
benzylidenebenzohydrazide in MeOH in modetaigood yields. In this approach, the reaction

has been caried out under mild, relatively low catalyst loading and metal free condition.
Importantly, the present method has allowed derivatization of several natural products resulting

in diversification ofnatural product based molecular library.
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Abstract: Chronic wound healing poses a significant clinical challenge, driven by multiple
pathological barriers, including bacterial colonization, persistent inflammation, impaired
cellular response, and inadequate angiogenesis, all of which disrupt the natiumgldeescade.
Furthermore, the excessive use of antibiotics in wound management has led to the emergence
of drugresistant pathogens, highlighting the need for alternative,-fdeegtherapeutic
approaches. To address this challenge, we have developgdrerumaterials with the
capability to exhibit antibacterial, antioxidant, and-pr@jiogenic properties. We developed a
drugfree, multifunctional biomaterial with intrinsic antibacterial, antioxidant, and pro
angiogenic properties. A sadssembled laig acidconjugated peptide gel was fabricated,
incorporating preangiogenic selenium nanoparticles within its fibrous network (SePG). The
SePG gel exhibited strong antioxidant activity (~91%) and potent antibacterial efficacy (~89%
againstE. coli and ~94%againstS. aureuk In vitro studies showed high cytocompatibility,
with enhanced cell viability (~109% in L929 and ~95% in HUVECS) and improved endothelial
tube formation, confirming prangiogenic potential. Scratch assays revealed accelerated cell
migration and improved wound cla® in SeP@reated groups compared with untreated
controls. Consistent with these findingis vivo studies showed that SePG markedly
accelerated wound healing, achieving approximately 92% wound closure within 6 days.
Histologcal analyses further confirmed enhancegpeéhelialization and increased collagen
deposition. Additionally, SePG exhibited superior hemostatic performance, with minimal
blood loss (0.09 = 0.05 mg) and a shortest hemostatic time (50.67 + 8.5 s). Gilettiese
findings suggest that SePG is a promising €rag, bioactive platform for accelerated wound
healing and rapid hemostasis, integrating antioxidant, antibacterial, and angiogenic properties.
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Polymerisation: High-Strength Conductive Composites
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Abstract: Frontal polymerisation (FP) offers a rapid, eneeffycient route to fabricate
multifunctional eutectogels, yet integrating conductive nanofillers like muallied carbon
nanotubes (MWCNTSs) remains underexplored for electronic applications. Here, ove rep
chitosanfunctionalized MWCNTs (C3IWCNTS) incorporated into a polymerisable deep
eutectic solvent (DES) to form eutectogel composites. CS grafting onto oxidised MWCNTSs
via amide coupling enhances filler dispersion and interfacial hydrogetirgowithin the DES
matrix, * enabling homogeneous nanocomposites. Thermal FP, initiated at localised hotspots,
propagates seHBustaining fronts (<4 min) to yield robust ®8NVCNT/eutectogels with
tunable MWCNT loadings (0i3 wt%). The resulting composites exhibit superior mechanical
strength, ionic conductivity, and adhesiveness, attributed to percolated MWCNT networks
reinforced by dynamic DES crosslinking. Sk#aling efficiency exceeds 90% at 60 °C, driven

by reversible Hbonding.For electronics, trs® eutectogels serve as flexible strain sensors
(gauge factor ~2.5, 500% stretchability) and Jdwdatable actuators, withstanding >1000
cycles. FP scalability and wasterived DES compatibility position GEWCNT eutectogefs

as sustainable alternatives to conventional conductive polymers, advancing soft robotics and
wearable devices.

Keywords: Frontal polymerisation, eutectogels, flexible electronics, deep eutectic solvent.
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Dansylbased aggregatiorinduced emission material for differential
recognition of toxic hair color ingredients: towards functional device
applications
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Abstract: We designed and synthesized an irdin@ed dansylbased molecule, DHNB,

which exhibits interactions with the hair color ingredierghenylenediamine (PPD) and its
oxidative trimer, Bandrowski s Base (BWB), o
such as intra and intermolecular hydrogen bonding and environmezgponsive
conformational dynamics, were observed, leading to contrasting responses amongst the most
responsive analytes. DHNB exhibits excited state intramolecular praosfdar (ESIPT)

assisted aggregatianduced emission (AIE) in MeOH4® (10: 90), which is utilized for the

detection of hair color ingredients. The presence of BWB quenches the fluorescence emission

of DHNB in MeOH:HO (10 : 90) at 497 nm, whereas in the presence of PPD, the emission at

497 nm is quenched, with simultaneous appearance of a new blue shifted band at 402 nm.
Importantly, the successful detection of PPD in a commercial hair color sample underscores

the pratical applicability of DHNB. Furtherore, variations in the charge transport properties

of DHNB in MeOH:HO (10:90) and upon interaction with BWB/PPD were observed via
currentvoltage (V) measurements, suggesting its strong potential as an electrical sensor
device.

Figure 1. An AIE probe (DHNB) enables selective detection of toxic hair dye components, p
phenyl enedi amine (PPD) and Ba-drivanccongdsting s b a s
fluorescence responses.
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