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GOAL OF THE CONFERENCE 

The conference is aimed to cover the contemporary research in the broad areas of Chemistry and 

allied branches of science such as chemical biology, material science, environmental science, etc. 

so as to provide a common platform for the exchange of most recent discoveries and 

developments leading to strengthening the fundamentals of chemistry and finding applications for 

the progress of the society. The primary objective of the conference is to assemble young 

researchers of various sub-disciplines of chemistry and interface at a single venue to exchange 

views and to take up challenging topics with an aim of practical applications for the benefit of the 

society. During the conference there will be key-notes, invited lectures and short invited lectures 

of eminent scientists and also oral presentations by young researchers. In addition, poster sessions 

will give ample opportunity to research scholars to present their recent achievements. Support for 

travel and accommodation for some young scientists will be considered. 

 

Thrust Areas 

This conference will cover a wide range of contemporary research areas of Chemistry and Allied 

Sciences such as Chemical Biology, Environmental Science, Material Science with an 

emphasis on practical applications. Specific topics to be discussed will include but not limited to: 

 New Synthetic Approaches, Reagents & Catalysts  

 Green Chemistry & Environmental Science 

 Supramolecular chemistry and Nanochemistry 

 Sensors & Nanodevices 

 Natural Products & Heterocycles 

 Medicinal Chemistry & Chemical Biology  

 Coordination & Bio-inorganic Chemistry 

 Reaction Dynamics & Electrochemistry 

 Theoretical and Computational Chemistry 

 Renewable Energy & Energy Storage  
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                           Program Details 
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                       Day 2, Sunday, 22
nd
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Transition State Models for Understanding Stereoinduction in 

Asymmetric Catalysis and Rational Predictions  

 
Raghavan B. Sunoj 

Department of Chemistry, Indian Institute of Technology Bombay, 

Powai, Mumbai 400076, India. 

 E-mail: sunoj@chem.iitb.ac.in 
 

 

 

Asymmetric catalysis is an important area of research that help create chiral products with high 

enantio-purity. The control of which one of the stereoisomers would be preferred in a catalytic 

transformation depends on the corresponding transition state for the stereoselective bond formation 

step. Computational quantum chemistry has been increasingly employed toward rationalizing the 

stereochemical outcome in catalytic reactions.
1
 In our laboratory, ab initio as well as DFT methods are 

employed to gain insights into carbon-carbon and carbon-heteroatom bond-forming reactions of 

immediate practical significance.
2
 The key objective of our research is to gain molecular insights on the 

factors responsible for stereoselectivity and to exploit such insights toward in silico design of novel 

asymmetric catalysts.
3 
 

Through this talk, we intend to propose the need for a timely rethink on a number of working 

hypotheses on asymmetric induction that places an over-emphasis on steric interaction. In general, the 

presentation would encompass a few contemporary themes in the domain of asymmetric multi-catalytic 

reactions.
4 

Interesting interpretations/rationalizations of experimental observations besides meaningful 

guidelines for rational improvements in the design of asymmetric catalysts would remain the key focus 

of the presentation. An important question of whether predictions of enantioselectivity using the 

current computational tools and subsequent experimental validation are an affordable strategy will be 

highlighted. The contents are designed to cater to a broad and diverse group of audience; hence, the 

chemical insights would be emphasized, rather than a labyrinth of technical details. 

 

References: 

[1] (a) Sunoj, R. B. Wiley Interdisciplinary Reviews: Comput. Mol. Sci. 2011, 1, 920. (b) 

Sunoj, R. B. Acc. Chem. Res. 2016, 49, 1019. 

[2] (a) Jindal, G.; Sunoj, R. B. Angew. Chem., Int. Ed. 2014, 53, 4432. (b) Unnikrishnan, A.; 

Sunoj, R. B. Chem. Sci. 2019, 10, 3826. 

[3] (a) Jindal, G.; Sunoj, R. B. Org. Bimol. Chem. 2014, 12, 2745. (b) Reddi, Y.; Tsai, C.; 

Avila, C. M.; Toste, F. D.; Sunoj, R. B. J. Am. Chem. Soc. 2019, 141, 988. 

[4] (a) Jindal, G.; Sunoj, R. B. J. Am. Chem. Soc. 2014, 136, 15998. (b) Bhaskararao, B.; 

Sunoj, R. B. J. Am. Chem. Soc. 2015, 137, 15712. (c) Tribedi, S.; Hadad, C. M.; Sunoj, R. B.  

Chem. Sci. 2018, 9, 6126. (e) Bhaskararao, B.; Sunoj, R. B. Chem. Sci. 2018, 9, 8738.  
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Multipronged therapeutic strategies for Alzheimer’s disease 

T. Govindaraju 

Bioorganic Chemistry Laboratory, New Chemistry Unit, 

Jawaharlal Nehru Centre for Advanced Scientific Research 

(JNCASR), Jakkur P.O., Bengaluru-560064, India. 

E-mail: tgraju@jncasr.ac.in 

 

Alzheimer’s disease (AD) is a common form of dementia and multifactorial neurodegenerative 

disorder. There are no approved diagnosis or disease modifying therapies for AD. Current treatments 

are only symptomatic and temporary, and do not directly target the mechanisms underlying the disease 

pathogenesis. The production, accumulation and aggregation of proteins in the human brain are 

considered as one of the hallmarks of disease. Oxidative stress, neuroinflammation, mitochondrial 

dysfunction and microglia contribute significantly to the disease pathogenesis. Reactive oxygen species 

(ROS) are the major source of oxidative stress in cells, which damage proteins, lipids, and DNA. In this 

context, we have adopted multipronged strategies to develop therapeutic agents to modulate 

multifaceted toxicity. I shall present our recent results on the development of multifunctional inhibitors 

to ameliorate multifaceted toxicity of AD.  

 

 

 

 

References 

1.  Alzheimer's Association. Alzheimers Dement. 2015, 11, 332-384. 

2. Critical reviews: K. Rajasekhar, M. Chakrabarti and T. Govindaraju, Chem. Comm. 2015, 51, 13434-13450; K. 

Rajasekhar and T. Govindaraju, RSC Adv. 2018, 8, 23780-23804.  

3. N Narayanaswamy, S. Narra, R. R Nair, D. K Saini, P Kondaiah and T. Govindaraju, Chem. Sci. 2016, 7, 2832-

2841. 

4. K. Rajasekhar, N. Narayanaswamy, N. A. Murugan, K. Viccaro, H-G. Lee, K. Shah, T. Govindaraju, Biosens. 

Bioelectron. 2017, 98, 54-61. 

5. K. Rajasekhar, C. Madhu and T. Govindaraju, ACS Chem. Neurosci. 2016, 7, 1300-1310.; K. Rajasekhar, K. 

Mehta and T. Govindaraju, ACS Chem. Neurosci. 2018, 9, 1432-1440. 

6. S. Samanta, K. Rajasekhar, V. Babagond and T. Govindaraju, ACS Chem. Neurosci. 2019, 10, 3611-3621. 
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New Materials for Energy Storage, Capture and Conversion 

 A Chemist’s Approach to Applied Nanomaterials  

  

Deepa Khushalani 

 Depaartment of Chemical Sciences, Tata Institute of 

Fundamental Research, Mumbai, India. 

E-mail: khushalani@tifr.res.in 

 

 

It is well accepted now that concurrent to the increase in population, India’s rapid economic growth has 

forced us to recognize the challenge of providing advanced materials to address many problems 

currently plaguing our nation. Among them, dealing with energy supply, pollution and improved 

medical care are some of the topics that are being addressed in our lab. To elaborate, the work in the 

Materials Chemistry Group at TIFR entails the selective processing of inorganic structures with 

features on the nanometer scale. Formation of such materials has seen a great surge in interest over the 

last few decades.  These materials are known to possess interesting and useful optical, electronic and/or 

magnetic properties that can subsequently be exploited in a wide variety of applications ranging from 

novel forms of catalysis to solar energy conversion. The choice of application is contingent on not only 

the chemical composition of the material but also on the overall morphology, and even more precisely 

on the accessible surface area. As such, the emphasis in our lab has been to use synthetic inorganic 

chemistry as a tool to form intricate structures that are then exploited in applications predominantly 

associated with solar energy capture and conversion. Three directions that have principally been 

pursued in the last few years are (a) formation of components in either energy conversion devices 

(photovoltaics) or energy storage devices (i.e. batteries, hybrid-capacitors), (b) formation of photo-

catalysts or electro-catalysts for either pollution remediation or water splitting based reactions and (c) 

also as a tangential application, formation of viable biocompatible nanostructures for enhanced drug 

delivery.  Examples from these projects will be covered in my talk. 
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Crystal Engineering: Present and Future 

Ashwini K. Nangia 

CSIR-National Chemical Laboratory, Dr.Homi Bhabha Road, Pune 

411 008, MH, India. 

School of Chemistry, University of Hyderabad, Hyderabad 500 

034, TS, India. 

                    E-mail: ak.nangia@ncl.res.in, ashwini.nangia@gmail.com 
 

The formal beginning of crystal engineering as a subject practiced by chemists and materials scientists 

may be traced to the monograph Crystal Engineering: The Design of Organic Solids by G. R. Desiraju 

in 1989. The emergence of supramolecular chemistry as a distinct discipline in the 1990s lead to the 

association of „a crystal as a supermolecule par excellence‟. The concept of the supramolecularsynthon 

(Desiraju, 1995) alongwith rapid advances in polymorphism and cocrystals resulted in a natural 

emphasis towards applications in drugs and pharmaceuticals. Two decades later, three cocrystal-salt 

drugs were recently approved by the US-FDA–Entresto (Valsartan-Sacubitriltrisodium 

hemipentahydrate; Novartis), Steglatro (Ertuglifozin-5-oxoproline; Merck-Pfizer), and Suglat 

(Ipraglifozin-Proline; Astellas), as well as a few more drugs are in clinical and regulatory pipeline 

(Tramadol HCl-Celecoxib, Esteve; TAK020-gentisic acid, Takeda).  

The subject of crystal engineering has grown from a fundamental understanding of hydrogen bonds, 

intermolecular interactions and crystal packing to pharmaceutical applications (1990 to 2015) and 

recently towardfunctional materials for sustainable energy, biomass valorizationand solar cells as a new 

phase, coinciding with the oft asked question: what has science done for society lately? The wide 

canvass of crystal engineering applications will be presented.  

 

Crystal Engineering. An Outlook for the Future. AK Nangia, GR Desiraju. Angewandte Chemie, 2019, 58 (13), 

4100-4107. http://dx.doi.org/10.1002/anie.201811313  

 

 

       Inaugural 

mailto:ak.nangia@ncl.res.in
mailto:ashwini.nangia@gmail.com
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 Semiconductor and Graphene Quantum Dots for Biological 

Applications: A Spectroscopic Approach 

 

Abhijit Saha 

UGC-DAE Consortium for Scientific Research,  

Kolkata Centre, III/LB-8, Bidhannagar, Kolkata –700 098, India. 

 E-mail: abhijit@alpha.iuc.res.in 

 

Nanotechnology is defined as the “the design, characterization, production and applicationof structures, 

devices and systems by controlling shape and size at the nanoscale”. Over the past three decades, 

nanotechnology has emerged as a promising strategy to resolve the technological impasses incurred in 

various branches of science. Nanoscience research has focused on understanding the correlation 

between the optical, electrical, and magnetic properties of nanomaterials with respect to their size, 

shape, and surface chemistry. Among various types of nanomaterials, metal and semiconductor 

nanocrystals or quantum dots, grapheme are the promising ones which have found myriads of diverse 

applications, such as optoelectronic devices, photonic switches, optical amplifier in telecom networks, 

biosensors, bio-imaging, therapeutics and drug delivery. In the last decade, there have been intense 

efforts to develop synthetic methods for semiconductor nanoparticles, which are cost effective, highly 

reproducible and easily extendable to industrial scale. Colloidal route has made a major contribution in 

this regard. In the domain of colloidal chemistry, the prominent synthesis routes are the reverse micelle 

synthesis, thermolysis of organometallic precursors, and the synthesis in aqueous media using 

polyphosphatesorthiolsas stabilizers. A recent trend in nanoscience and nanotechnology has been to 

investigate the interactions of nanomaterials with biological systems, known as nano-bio interactions. 

If the capping ligand on the surface has a free bioactive end group, the nanocrystal is said to be 

biofunctionalized. This kind of biofunctionalization can be achieved in a number of ways and the 

simplest one entails the use of bioactive thiols such as cysteine, glutathione, thioglycollic acid, 

dendrimer, etc. as capping agent, which is vital for luminescent biolabeling and biosensing.  Recently, 

grapheme, more specifically, grapheme quantum dots (GQDs) are expected to be outstanding 

alternatives to organic dyes and semiconductor QDs for fluorescence sensing platforms. The energetics 

of the evolution process of functional nanocrystal formation and binding affinity with different 

molecular structures are determined using isothermal microcalorimetry. Recently, we have 

demonstrated the role of protein conformation in synthesizing nanoparticles (NPs) through biomimetic 

route. In this presentation, spectroscopic characterization of the nanoscale parameters and some aspects 

of nanobio-interfacing and/or biomolecular sensing through Surface Enhanced Raman Spectroscopy 

(SERS) will be discussed.  

 

Key Note 

mailto:abhijit@alpha.iuc.res.in
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Hydrogen bonding plays pivotal roles in biological processes. However, the application of hydrogen 

bonding in catalysis remained largely overlooked until the turn of this century despite its tremendous 

potential. Massive developments took place during the past two decades. Besides working on its own, 

combinations of hydrogen bonding with other covalent or non-covalent interactions proved extremely 

useful for carrying out a vast range of organic transformations in enantioselective fashion.  

This lecture would primarily revolve around our works on hydrogen bonding catalysis, particularly as a 

tool for controlling absolute stereochemistry of a newly generated stereogenic center. With the help of 

synergistic combination of an achiral Lewis base and a chiral hydrogen-bond donor, we have developed 

a catalytic enantioselective vinylogous umpolung addition of deconjugated butenolides to allenoates for 

the construction of a quaternary stereogeniccenter. Similarly, the anion-binding property of thiourea 

derivatives has been utilized for the enantioselective dearomatization of isoquinolines. This 

dearomatization led to an efficient catalytic method for the enantioselective synthesis of cyclic α 

aminophosphonates. 

Hydrogen-bonding catalysis can also be combined with metal-catalysis in a cooperative fashion. We 

have recently demonstrated this mode of cooperative catalysis for the first 

enantioselectivedecarboxylative [4+2]-annulation of ethynylbenzoxazinanones with azlactones. Under 

cooperative copper and bifunctional tertiary aminourea catalysis, this approach combines dipolar copper-

allenylidene intermediates with azlactoneenolates and allows for the synthesis of α-quaternary α-

acylaminoamides as a single diastereomer generally in high yields with good to excellent 

enantioselectivities. 
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The functionalization of distal or remote positions in an organic framework is a synthetic challenge for 

chemists.
1
Achieving this by rational design of the substrate to be functionalized comes with site-

selectivity challenges of its own. The C-H functionalization of organic molecules is now a quite well-

developed field. The transition-metal mediated C-H functionalization of bonds in the proximity of 

Lewis-basic directing groups is one approach that has been widely-utilized for proximal bond 

functionalization. This directing-group approach has also been utilized for C-H functionalization of 

distal bonds using extended tethers. In another approach, using an extended pi-system conjugated to a 

heteroatom, distal C-H functionalization can be achieved, often by Pd-catalysis. 

The remote functionalization of pi-conjugated systems via low-valent transition-metal catalysis has its 

own challenges, in terms of selectivity in the sp
2
 bond being functionalized. This talk shall focus on 

these aspects, Pd-catalyzed distal and remote functionalization of extended sp
2
-systems and our recent 

contributions to this areas.
2-3
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Heterocycles play an essential role in various fields ranging from biomedical to material sciences. 

Interestingly, heterocyclic compounds are present in 50% of the market drugs. In particular, medications 

like chloroquine, raloxifene, etc. are benzo fused heterocycles. Traditionally, benzoheterocycles are 

synthesized from either appropriate heteroatom substituted arenes or heteroarenes. Last few decades, the 

transition metal catalysis is playing a pivotal role in carbon – hetero bond-forming reactions. Several 

methods are developed and widely used in the industry. However, this approach is not well explored in 

heterocycle synthesis, especially 2-aminobenzoheterocycles. Recently, we have demonstrated that α-

functionalized arylacetonitriles as precursors for the synthesis of benzo fused heterocycles via selective 

C-X and C-H bond functionalization strategies[1-5]. We employed suitable non-precious metal catalysts 

or organocatalysis for this purpose. Our recent studies in this direction will be presented at this 

conference.  
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I shall present here chemical processing of graphene/ graphene oxide in 0D and 2D forms with emphasis 

on some biomedical applications. Processing through hydrothermal and electrochemical methods 

forgraphene/ grapheme oxide quantum dots (GQDs) will be discussed.  GQDs were prepared by an 

electrochemical exfoliation method in which two graphite rods are used as electrodes. The electrolyte 

used is a combination of citric acid and alkali hydroxide in water in different ratio. Hydrothermal 

methods are also used for 2D graphene oxide  

 

A thorough characterization of these materials will be discussed which are important for healthcare 

applications for different diagnostic and therapeutics applications. Applications of some of these for 

cancer therapy will be discussed. Polymer stabilised grapheme- iron oxide nano composite have been 

prepared by one pot synthesis and this has been explored as an amphiphilic drug carrier for thermo-

chemotherapy of Cancer. I will also discuss photo thermal therapy for cancer utilizing grapheme 

quantum dots synthesized by electrochemical method. 
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Medicinal plants have demonstrated their potential as a repository of bioactive molecules with promising 

therapeutic efficacy and represent an important pool for the identification of novel drug candidate. 

Hydnocarpus wightiana Blume is a popularly known medicinal plant and phytochemicals obtained from 

acetone extract decipher an excellent free radical scavenging property with high total phenolic and 

flavonoid content. Hydnocarpin (Hy), consists of a flavonoid core usually isolated and purified from the 

acetone extract which promotes moderate cytotoxicity in cancer cells indiscriminately. In an attempt to 

establish the efficiency of Hy as an anticancer agent, we prompted to synthesise of a series of Hy 

containing isoxozole and isoxazolone (Hy-ISO) analogues in one-pot synthesis through [3+2] 

cycloaddition and multi component reaction (MCR) methodology. We envisaged that the strategic 

inclusion of heterocyclic fragments impart better cancer selective cytotoxicity than the parent Hy. The 

cytotoxic potential of Hy as well as its new derivatives were assessed on lung and melanoma cancer 

(A549 and A375) and a normal fibroblast cell lines (WI-38) over a range of concentrations.Further 

detailed apoptotic evaluation along with insilico docking studies, molecular dynamics simulations and 

ADMET profiling of a series of Hy-ISO derivatives resulted two potential Hits (Hy-ISO-VIII &Hy-ISO-

G) for lung and melanoma cancer cell line which prompted us to step-forward towards the investigation 

of lead generation.  

 

 

Scheme1.Isolation, semi-synthetic modification of Hy-Isoxazole / Isoxazolone (Hy-ISO) derivatives and in vitro 

assessment towards potential Hits. 
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A recent study conducted by the American Cancer Society in 2018 states that there are 729,000 newly 

diagnosed cases of cancer worldwide. It is now estimated that 27 million people would be diagnosed for 

cancer by 2030 resulting in 17 million deaths every year [1]. This is partially attributed to tobacco use 

and high-fat diets, but a lack of early detection and diagnostic methods is an indirect cause for cancer 

related mortality and morbidity.  

 

We have been working on targeted drug delivery techniques to detect and treat various cancers [2-9] and 

inflammatory diseases [10-12] using small molecule targeting ligands. Many of these techniques are 

USA patented and are at present in various stages of preclinical and clinical development for treating 

cancer patients [13-15]. The present talk will give an overview and research that has been carried out to 

improve the targeted delivery techniques to for early detection and treatment of cancer and Inflammatory 

diseases. 
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The resistance against chemotherapeutic drugs (viz. cisplatin, carboplatin, oxaliplatin) has been assigned 

to various factors including binding to thiols and efflux proteins (viz. pgp, MDRs, ATPases) leading to 

the excretion from cells. The ATPase proteins ATP7A and ATP7B are among those held responsible for 

the efflux of platinum drugs outside cell and mediate resistance. It is known that both the proteins have 

more than 50% sequence identity and in response to cisplatin accumulation in cancer cells mobilizes 

from the Golgi towards the membrane upon binding cisplatin to their thiol containing motifs CXXC.[1] 

There are reports which states that there is more accumulation of Pt drugs in cells overexpressing 

ATP7A or 7B but the toxicity is reduced due to vesicles formed upon the binding of the ATPases with Pt 

drugs. These vesicles isolate the drugs in compartments inside cells thus prohibiting them from acting on 

their main target DNA. Ru(II/III) complexes has emerged as excellent candidates against cisplatin 

resistant metastatic cancer cells as per in vitro and in vivo studies.[4] The charge/radius ratio and the 

known interaction of Ru(II) with thiols suggests that Ru(II) may be equally or more susceptible to 

binding by the CXXC motif of the ATPases. On the other hand there are no studies to show how Pt(II) 

complexes may escape the route of ATP7B sequestration. In the proposed presentation I would discuss 

our progress in this regard and also disseminate how the Pt(II) and Ru(II) coordination atmosphere plays 

a role in inhibiting the transport. Apart from generating resistance in Pt(II) complexes against ATP7B 

we show that ATP7B is a potential transport protein that can deactivate and transport Ru(II) anticancer 

agents or it can isolate them in vesicles depending on the type of complexes and stop them from acting 

against their targets in cell.[5-6]   

 

 

References: 
1. M. Komatsu, T. Sumizawa, M. Mutoh, Z. S. Chen, K. Terada, T.  Furukawa, X. L. Yang, H. Gao, N. 

Miura, T. Sugiyama, and S. Akiyama, Cancer Res., 2000, 60, 1312– 1316.  

2. S. Acharya, M. Maji, Ruturaj, K. Purkait, A. Gupta and A. Mukherjee. Inorg Chem., 2019, 58, 9213-9224.   

3. K. Purkait, S. Karmakar, S. Bhattacharyya, S. Chatterjee, S. K. Dey, and A. Mukherjee, Dalton Trans, 

2015, 44, 5969-5973; Dalton Trans., 2016, 45, 8541-8555.   

4. A. Sarkar, S. Acharya, K. Khushvant, K. Purkait and A. Mukherjee, Dalton Trans., 2019, 48, 71877197 

(Invited contribution- New talents Asia-Pacific). 

IL7 

mailto:a.mukherjee@iiserkol.ac.in


                  NFCFA 2019 

National Conference on “New Frontiers in Chemistry-From Fundamental to Application III     14 

 

Stimuli ResponsiveSupramolecular Self-assembly of Polymeric 

Chains: Role of Dimensionality of Nanofilers 

 
Shriram Janghela, Sudeepa Devi, Debmalya Roy

*
, N. Eswara Prasad 

Directorate of Nanomaterials and Technologies (DNMAT), DMSRDE, 

DRDO, GT Road, Kanpur, India-208013. 

E-mail: droy@dmsrde.drdo.in 

 
 

 

The polymeric supramolecular architecture is an important class of advanced soft materials which has 

wide applications in the field of material science, biomedical and energy storage.The intrinsic ordering 

of polymer chains arises in the solution by controlled thermoreversible gelation where external 

parameters of gelation kinetics were found to be affected the assemblystructures of polymeric chains [1]. 

The arrangement of building blocks at the molecular level in the gel were assembled by hydrogen 

bonding, van der Waals, electrostatic forces, π−π stacking and dipole-dipole interactions. It has been 

established that the formation of the highly ordered aggregates in the gel phase could be significantly 

perturbed by the presence of 0, 1, 2, and 3 dimensional nanofillers. The role of dimensionality of 

nanofillers on internal geometry of supramolecularassemblyhas been illustrated by the characteristic 

hierarchical microphase separation to generate ordered microdomains [2].The 

supramolecularnoncovalent interactions and dynamics of the entangled macromolecular rearrangements 

produced physical crosslinking in soft polymeric gel. The nanomaterials have been incorporated into the 

native microstructure in order to get the better physicochemical properties by the synergistic host-guest 

interactions with the polymer matrix. A large number of studies have been carried out to insight into the 

de novo design and fabrication of soft nanocomposite polymeric architectures with functional properties 

[3].  The well-ordered microdomains in nanofillers induced intertwined fibrillar associations are 

originated by solvent evaporation and could be controlled by optimizing the process parameters and by 

host-gust interactions. 

 

 

Scheme 1: The thermoreversiblesupramolecular self-assembly of polymeric chains in presence of nanofillers for 

generation of phase segregated microdomain soft matter geometries.  
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Continuously increasing population, abnormal climate changes and rapid industrialization have 

intensified the crisis of hygienic portable water sources. Many of the added impurities to these water 

sources are threatening not only to aquatic creatures but also poses risk to human health. One way to 

deal with this crisis and increase the accessibility of safe-drinking water is by treating the contaminated 

water by suitable techniques to eradicate the unwanted impurities. In this context, nanomaterials are 

emerging as a potential remedial agent. Nanoadsorbents are new generation adsorption materials with 

superior separation efficiency compared to the conventional adsorbents. The adsorption of metal ions 

and organics by carbon nanotubes and its functionalized analogues are examined very extensively in 

recent times.  Further, membranes comprised of nano materials have been proposed as best suited 

candidate for desalination process because of their enhanced water permeation capability and very high 

salt rejection rate, and hereby present a great potential to solve the world-wide water scarcity problem by 

sea water desalination at much lower energy cost. Carbon nanotubes have shown ability to provide water 

permeability 10
3
-10

4
times higher water permeability with similar salt rejection efficiency as that of 

presently practiced thin film membranes. Also, excellent chemical, mechanical and thermal properties of 

nanotubes have attracted a great interest for membrane applications. These credentials make the 

nanotubes as a potential candidate to be used as membranes in future reverse osmosis (RO) process for 

desalination. However, an accurate appraisal of the water permeability and salt rejection efficiency is 

needed for selecting nanotubes as a potential filtration candidate for future nanomembrane desalination. 

The fabrication methodologies of membranes with nanotubes ofnanoscale diameter are yet to be matured 

and thus computational investigations have become the key source for directing the field. The talk will 

comprise of the density functional theory (DFT) and molecular dynamics (MD) simulations carried out 

to design and screen suitable functionalized carbon nanotubes (f-CNTs) for the separation of heavy 

metal ions as well as will present a nanoscopic view of water permeation through the CNT membranes 

using molecular dynamics simulations. 
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Chemical characterization of materials is the first and most important step in chemical quality control 

(CQC) exercise, which involves determination of major, minor and trace elements with good accuracy 

and precision. Routinely used analytical methods are mostly classical wet chemical, chromatographic, 

atomic and mass spectroscopic and a few radioanalytical techniques. Though these techniques yield high 

quality results at low concentration levels, except radioanalytical techniques, most of them are 

destructive methods and thus are not free from reagent blank corrections and matrix effect. Nuclear and 

Radioanalytical techniques like alpha and gamma-ray spectrometry, XRF, ion beam analysis (IBA) and 

conventional and prompt gamma-ray neutron activation analysis (NAA/PGNAA) are used in some 

cases. Nuclear analytical techniques (NATs), utilizing neutron and proton based nuclear reactions and 

subsequent measurement of gamma rays, are capable of chemical characterization of various materials 

relevant to energy and nuclear energy at major to trace concentration levels. Research reactor facilities 

and tandem particle accelerators at BARC, DAE were successfully utilized for the R&D work on NATs 

and subsequent applications various energy materials. 

The article will deal with the developments and applications of relative and k0-based conventional and 

internal monostandard (i) neutron activation analysis (NAA) and (ii) prompt gamma ray NAA (PGNAA) 

methods as well as (iii) in situ current normalized particle induced gamma ray emission (PIGE) method. 

The materials that have been analyzed include (i) nuclear reactor materials like zircaloys, stainless steels, 

Ni alloys, high purity aluminium and graphite and lithium titanate and (ii) Oxides of U and U-Th (iii) 

ores and minerals of uranium. Internal monostandard NAA (IM-NAA) method in conjunction with in 

situ detection efficiency was used to analyze large and non-standard geometry samples of alloys and 

ceramics and standard-less compositional characterization was carried out for zircaloys, stainless steels 

and Ni based alloys. On the other hand, in situ current normalized PIGE method using proton beams 

from FOTIA and Pelletron at TIFR were utilized for quantification of low Z elements (Li to Ti) and 

applied for quantification of Li in lithium ion battery samples, Li, Ti and O lithium titanate (Li2TiO3) 

and quantification of total B and its isotopic composition (
10

B/
11

B) in boron-based neutron absorbers like 

B4C and other refractory materials. Results obtained by PGNAA, IM-NAA and PIGE indicated that 

NATs are capable of CQC of energy related materials. 
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During the past few decades intensive research has been carried out to develop new methods for 

synthesis of one of the enantiomers of a drug in a selective manner. For this purpose, various reactions 

have been tried by the researchers all over the globe to obtain enantiopure compounds. Methods adopted 

by chemists to carry out selective transformations include chiral pool synthesis, use of chiral auxiliaries 

and most importantly chiral catalysis.[1] Pyrrolidine and piperidine motifs are important building blocks 

for organic transformations and are featured in the structures of versatile ligands and organocatalysts. 

Consequently, attempts have been made by researchers to exploit varied strategies towards the 

asymmetric synthesis of pyrrolidine and piperidine alkaloids. Asymmetric synthesis using a Chiron 

approach has its own synthetic relevance as starting materials are easily carved from readily available 

materials like amino acids, carbohydrates, organic acids and terpenes.[2] Also introduction of chirality 

via organocatalysis has emerged as an alternative to enzyme catalysis and metal-based catalysis thus 

making a contribution to green chemistry.[3] 

Chiral pool and enantioselective asymmetric synthetic approaches towards natural products and their 

congeners from our laboratory will be presented.[4] Some of the naturally occurring molecules and 

synthetic precursors reported from our laboratory are depicted below.   

 

 

 

. 
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New and unique rearrangements of -aryloxyacrylatescatalyzed by the Lewis acid BF3.OEt2 to 4-

aryldihydrocoumarins has been developed.
1
 4-Aryldihydrocoumarins are important natural products and 

are evaluated for various biological activities.
2
 Also a benign p-TsOHcatalyzed rearrangement of -

hydroxy-alkynones to 2,3-dihydropyran-4-ones has been investigated. Dihydropyranone based natural 

products have varied bioactivities. This chemistry has been utilized in the synthesis of natural products.
3 

The lecture will give the insights of these two new rearrangements (see Figure below). 

 

 

 

Apart from this, a tandem reaction of chromenone-3-carbaldehyde and internal alkyne mediated by a 

halide source to give substituted indenes with incorporation of the halide through a halo-Nazarov-type 

cyclization will be disclosed.
4
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Chemistry is dominated by the research on different kinds of solution to understand the behaviour of 

molecules in the solution phase and in molecular solvents. Any liquid may be used as a solvent but quite 

few are in general use. Solvents are major contributors and high on the list of environmental damage 

chemicals, mainly because of their large usage and high volatility. The widespread use of volatile 

organic compounds (VOCs) in many industrial chemical processes is an issue of great environmental 

concern. It is an extremely important task to search of potentially green and environment friendly 

alternatives for VOCs. At least a partial solution to this problem may offer by a novel class of molten 

salts referred to as ionic liquids (having melting point, generally, below boiling point of water), as they 

possess unique combination of particular properties, unlike molecular liquids, namely negligible vapour 

pressure (~ 10
-11

 to 10
-10

 bar at room temperature), wide thermal window (~ -50 °C to +250 °C), wide 

electrochemical window (~ ±3 Volt vs. NHE), non-flammability, high ionic conductivity and a highly 

solvating capacity for organic, inorganic and organometallic compounds.  This unique combination of 

particular properties leads them to be exploited as ―green solvents‖ and giving them increasing attention 

in academic and industrial research. The research areas on ionic liquids are growing very rapidly and the 

potential application are numerous, mainly due to the fact that simple changes in the cation and anion 

combinations or the nature of the moieties attached to each ion allow the physical properties of ionic 

liquids such as hydrophobicity, viscosity, coordinating ability, ion selectivity, and chemical and 

electrochemical stability to be tailored for specific applications. Proposed talk will include the 

introduction of green solvents, ionic liquids, and current research trends on ionic liquids as green 

solvents for the chemical and technological applications. 
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Recognizing that the major bottleneck to the therapeutic application of many drugs and specially 

oligonucleotides and nucleic acids has been overcoming their low cell penetrating ability, our laboratory 

has been involved with the design and synthesis of molecular transporters for cargo delivery into cells. 

Arginine-rich peptides are well known for their cell-penetrating abilities, and the (R-X-R)-motif peptides 

were reported to be among the best for cell penetration [1]. Our initial efforts involved replacement of 

the amide linkage in the (R-X-R)4 peptide by a carbamate [2], which resulted in not only much 

improved cell-penetrating properties, but also increased resistance to degradation by protease. Further 

efforts related to conformational pre-organization of the (R-X-R)4 peptide led to improved properties, 

but these still fell short of the (R-X-R)4 carbamate. Turning our attention to the Tat peptide, we found 

interesting results when we introduced synthetic non-natural amino acid mimics of Arginine, particularly 

at the Arg52 position. A hundred-fold enhanced specific binding to TAR RNA was observed with the 

Tat peptide containing (2S,4S)-4-guanidinoproline [3]. Binding of the Tat peptides to DNA was also 

studied, which resulted in DNA compaction, towards achieving enhanced cell penetration. We further 

found that the Tat peptides containing the non-natural arginine and lysine mimics possessed good broad-

spectrum antibacterial activity, and were also effective against active and dormant states of 

Mycobacteriumtuberculosis, including strains that were resistant to rifampicin and isoniazid [4]. Thus, in 

addition to the cell penetrating properties, our studied peptides showed good DNA binding and 

compaction, good target RNA binding properties and also antibacterial and anti-TB activities. 

 
Figure 1. (R-X-R)-motif oligomers and Tat peptides studied. 
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Marine organisms are a rich source of structurally novel and biologically active metabolites. So far, 

many chemically unique compounds of marine origin with different biologically activity have been 

isolated and a number of them are under investigation and/or are being developed as new 

pharmaceuticals. Sponges are major components of benthic communities and among the richest source 

of secondary metabolites isolated from marine organisms. The ability of the exquisite biosynthetic 

machinery found in living organisms to first construct a simple building block with multi-faceted 

reactivity and utilize it to construct a plethora of fascinating chemical structures, including terpenes, 

polyketides, and alkaloids, respectively, is awe-inspiring. Herein, the amazing examples of pyrrole-2-

aminoimidazole (P-2-AI) [1] and bromotyrosine alkaloids [2] found in marine sponges to construct an 

arsenal of fascinating and potentially therapeutically useful bioactive molecules (e.g. palaúamine) will 

be presented (Fig 1). The use of modern spectroscopic techniques like tandem mass spectrometry (MS
n
) 

for the identification of bromotyrosine alkaloids which are produced in trace quantity by the organisms 

will also be discussed. This is an excellent rapid approach to reveal variation in the secondary 

metabolites that takes places when the samples are obtained from different geographical locations and 

during different seasons. The marine molluscElysiaand cone snails are found to be rich in peptides. The 

complete amino acid sequences of the cyclodepsipeptide, kahalalides [3] and conotoxins isolated by our 

group will also be discussed.  

 

 
Fig 1: Natural products isolated from marine organisms 
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Enantiopure compounds have various applications as pharmaceuticals, agricultural chemicals, flavours, 

fragrances and materials.
1,2 

Asymmetric catalysis is one of the important method for the synthesis of 

enantio- and diastereoselective compounds. We are working on the development of organocatalysts as 

well as chiral metal complexes for asymmetric organic transformations. We have developed chiral ionic 

liquids as recyclable and recoverable catalystsfor asymmetric Diels-Alder reaction, asymmetric reduction 

of ketones and direct asymmetric Aldol reaction (Figure 1).
3
Chiral ionic liquids as organocatalysts were 

successfully recovered and reused for the asymmetricDiels-Alder reaction and asymmetric reduction of 

ketones.
 

 

Figure 1: Chiral ionic liquids and C1-symmetric salalen ligands  

We have also developedsingle chiral center C1 symmetric Salalen ligands and these ligands were 

synthesized from (S)-proline as a chiral source. The Cu(II) and Mn(III) complexes of these ligands were 

used as catalysts for the asymmetric Henry reaction between aromatic aldehydes and 

nitromethane/nitroethane.
4
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Heck, Suzuki, and Sonogashira coupling reactions are the most useful Csp

2
-Csp

2
 bond formation reactions 

holding a great significance in the pharmaceutical industry and organic synthesis in general.
 (1)

Palladium 

(Pd) is the key and common component to all above mentioned coupling reactions.
(2-3)

 Palladium based 

homogenous catalysts, Pd loaded  phosphine, and carbine, are found to show high catalytic efficiency.
(4)

 

However, some of the disadvantages associated with homogenous catalysis like difficulty in product 

purification (especially from pharmaceutical point of view where heavy metals like Pd are strictly 

regulated), catalyst separation and expensive catalyst recycling makes it less attractive. The linking of 

homogeneous catalyst with solid support transforms  it to heterogeneous catalyst thereby overcoming the 

above mentioned short comings of the homogeneous catalysis.  

In the present work, Fe3O4 particles coated with N-(3-trimethoxy silyl) propylethylenediamine (TMSPED) 

and poly(vinyl benzyl chloride) (PVB) to form PVB loaded modified Fe3O4 nanoparticles (NPs) followed 

by subsequent covalent association of Hexamine (HA) afforded Fe3O4@PVB-HA nanocatalysts with 

magnetic properties have been prepared. The Fe3O4@PVB-HA nanocatalysts were loaded with palladium 

Fe3O4@PVB-HA (Pd(II)), the reduced form Fe3O4@PVB-HA(Pd(0)) was also prepared by reduction. 

Palladium loading was found to be 11.60 mg/g as from ICP-AES analysis. The synthesized catalysts were 

characterized by CHNS, VSM, TGA, IR, FESEM and TEM techniques. The catalytic activities of the 

synthesized catalysts were studied for the Mizoroki-Heck coupling reaction to yield mono coupled product 

in 60-95% yield. An unusual gem-homo di-cross coupled product, in better yield, was obtained when aryl 

iodide was used in excess and gem-hetrodi- cross coupled product was formed during sequential reaction. 

The mechanism of  mono and gem-homo/gem-hetrocross coupled product formation have been  predicted 

by using NMR and crystal structure analysis revealed  that the bulky nucleophile occupies the more stable 

trans position. The catalytic activities of  Fe3O4@PVB-HA(Pd(II)) and Fe3O4@PVB-HA(Pd(0)) were 

found to be similar showing very high turnover number (TON) 185.65, and turnover frequency (TOF), 

46.41 h
-1

, and did not deteriorate even after six successive cycles of use. 
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Liquids having permanent porosity can offer significant processing advantages over their solid counter 

parts. This has recently led to tremendous activity towards the design and development of intrinsic pores 

in the liquid phase, predominantly for studies involving gas sequestration. We show here the development 

of a solvent-free mesoporous liquid material based on anisotropic “hollow-core and silica-shell” nanorods 

conjugated with polymer surfactant chains which can sequester CO2 gaseous molecules at 0 °C. Hollow 

silica nanorods (SiNRs) with average aspect ratios of 2.5, 8, and 11 (as obtained by transmission electron 

microscopy (TEM) and small angle X-ray scattering) were synthesized using surfactant-templating 

methodology, and imparted fluidity, and flow processability by a three-step process involving covalent 

coupling of organosilane (OS) canopy to form OS@SiNR, followed by electrostatic grafting of polymer 

surfactant (PS) chains to the organosilane, and subsequent removal of solvent to provide a solvent-free 

composite, PS-OS@SiNR. Differential scanning calorimetric and frequency sweep rheological 

measurements of PS-OS@SiNR indicated melting transition between 15-20 °C, while thermal gravimetric 

analysis showed ca. 20 w/w % silica content (i.e. 9.5 % volume fraction of silica and containing ca. 3% 

volume fraction as voids). As observed using TEM, the surface modification of the nanorods resulting in 

the formation of PS-OS@SiNR does not lead to blockage of the hollow core.  We show that whilst N2 

adsorption in the porous liquid is hindered due to glassy polymer-surfactant layer at -196 °C, CO2 

adsorption measurements at 0 °C showed 2.8-4.5 w/w % gas uptake. Overall we demonstrate the synthesis 

of anisotropic porous liquid which not only sequesters CO2 but also has the ability to flow like a liquid. 
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Quorum sensing (QS) is a signaling pathway, through which bacteria regulate their phenotype, growth and 

population. The population density is comprehended by signaling molecules, produced by bacteria and are 

known as autoinducers. Inhibiting this signaling footpath through QS inhibition is one of the prospect 

methods to deal with bacterial resistance, which is the most common problem these days [1]. Most of the 

gram negative bacteria use N-acyl homoserine lactones as signaling molecules. Reports revealed that the 

modified structures of AHLs, quorum sensing inhibitors, act as antagonists and inhibit the QS process. 

1,2,3-triazloe based acyl homoserine lactones are found to be good inhibitors of quorum sensing LasR 

receptor [2]. Recent literature indicates that the analogues of 2-phenyl indole, salicylic acid and 2-

amnobenzimdazole analogues interfere with QS and act as good quorum sensing inhibitors. Hence, in our 

recent work we synthesized six schemes of (seventy-eight) novel 1,2,3-triazole analogues of 2-phenyl 

indole, salicylic acid and 2-amnobenzimdazole and screened them against LasR dependent quorum 

sensing of Pseudomonas aeruginosaMH602 reporter strain by measuring green fluorescent protein 

productionat three different concentrations (250, 125 and 62.5 µM). From the first three schemes, three 

compounds exhibited the greatest QSI activity of 60.82, 58.89 and 54.34% against P. aeruginosa MH602 

at 250 µM, respectively. Two hydrophobic cyclic alkyl analogues of scheme 4exhibited higher QSI 

activity with ~51 % against P. aeruginosa MH602 at 250 µM. In schemes 5 and 6 we synthesized 1,2,3-

triazole analogues of 2-amnobenzimdazole and evaluated them for QS inhibition. From these two 

schemes, several compounds exhibited higher QSI activity with more than 64% inhibition at 250 µM and 

interestingly, one compound exhibited higher activity even at lower tested concentration with 63% 

inhibition at 62.5 µM. All these compoundswere docked into the binding site of the LasR receptor 

proteinto understand possible binding interactions.Theactive compounds from each of these schemes were 

subjected to cytotoxicity assay against Human Embryonic Kidney (HEK) cell line [3-4]. The most active 

compounds from each of the schemes from this work are shown below: 
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ADEPIDYN
TM

 (pydiflumetofen) is a new broad-spectrum foliar fungicide and the first example of the 

new group of N-methoxy-(phenylethyl)-pyrazole-carboxamides within the Succinate dehydrogenase 

inhibitors.
1
 It offers effective and long-lasting disease control across multiple crops, protecting them 

against a broad range of yield-reducing diseases, including leaf spots, powdery mildew and molds. In 

addition, ADEPIDYN
TM

 delivers outstanding performance against Fusarium head blight and a step 

change in the control of Septoria leaf blotch in cereals. It has an excellent crop safety profile whether 

used on its own, in pre-mixes or in tank-mixes. In addition to its high intrinsic potency and long-

lasting control, ADEPIDYN
TM

 is exceptionally rainfast, resulting in less run-off after rain. 

 

 

        
  ADEPIDYNTM

Pydiflumetofen  
 

 

Topics of this talk will be the discovery and optimization of this new class of N-methoxy-

(phenylethyl)-pyrazole-carboxamides as well as synthesis and structure-activity relationships of 

ADEPIDYN
TM

. 

 

 

 

 

 

 

 

 

 

 

 

 

References:  
1. Walter, H., Fungicidal Succinate dehydrogenase inhibiting carboxamides, In: Bioactive Carboxylic 

Compound Classes, Lamberth, C., Dinges, J., Eds., Wiley-VCH: Weinheim, 2016, pp. 405-425. 

 

 

 

 

SIL5 



 NFCFA 2019     

National Conference on “New Frontiers in Chemistry-From Fundamental to Application III     27 

 

Application of D-glucose derived N-glycoconjugates in metal ion 

interactions 

 
Ajay K. Sah 

Department of Chemistry, Birla Institute of Technology and Science, 

Pilani; Pilani Campus, Rajasthan–333031, India 

asah@pilani.bits-pilani.ac.in 
 

D-Glucose has low ability to bind the transition metal ions due to high pKa values of hydroxyl groups. 

Due to its natural occurrence and chiral polyhydroxy nature, it attracts the attention of researchers from 

different fields to use it as chiral synthon for various important molecules. Inspiring from such features, 

we are developing the D-glucose derived chiral ligands and using them in various transition metal ion 

complexing. Our ligand development includes partial protection of D-glucose followed by modification at 

C1 position to introduce the metal ion holding sites. The structure of two series of the representative 

ligands are shown in Figure 1.
1,2

 Metal ion binding abilities of series 1 ligands have been established; 

however studies on series 2 ligands are under progress. Ligands of series 1 exhibits metal ion dependent 

binding modes and variable ionic behavior.
3 

Copper(II) and molybdenum(VI) complexes of this ligands 

have been used for the oxidation of alcohols
4
 and organic sulfides.

5
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Flexible or dynamic metal organic frameworks (MOFs) have become a very promising field in 

contemporary research not only due to their study in understanding structural features but also for their 

potential applications in tailoring better functionality. The transformation of phase which is the 

fundamental thing of such structural flexibility can be initiated by various external stimuli like heat, light, 

pressure, solvent etc. This dynamism in the structure of MOF based material can proceeds through 

physical as well as chemical changes. Interestingly, it has been noted that for such flexible MOFs, the 

transformed phase may sometime display stepwise gas and/or solvent adsorption and also show selective 

gas adsorption. These functionalities in flexible MOFs might be found pretty useful for gasand/or solvent 

separation. Moreover, as the change of phase are generally taken place by some external stimuli, 

monitoring of the change in the structures of flexible MOF, can be used as a sensor for the responsive 

stimuli both as qualitative (molecular recognition and/or sensing) as well as quantitative (impurity 

measurement) way. 

In many of our recent works, it has been observed that in the study of flexible MOFs with their structural 

flexibility most of them show reversible crystalline-to-crystalline transformation whereas in some cases 

rare reversible crystalline-to-amorphous transformation has also been observed. In every case, various 

external stimuli like heat, pressure, solvents etc, individually or cooperatively facilitate the 

transformations to another phase. There are several interesting properties have been observed for these 

transformed products. For example, a polycatenated framework also shows a temperature as well as 

pressure mediated structural transformation; where the transformed phases are capable to show 

remarkable H2 adsorption. In another endeavour, one pair of nitro functionalized MOFs exhibit selective 

CO2 adsorption after the transformation of phase. It has been also found that some flexible MOF shows 

excellent emission properties and those may be useful to detect the traces of water in solvents, and may 

sense the polarity of different organic solvents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIL7 



 NFCFA 2019     

National Conference on “New Frontiers in Chemistry-From Fundamental to Application III     29 

 

Luminescent Metal-Organic Materials for the Sensing of Pollutants in 

Liquid Medium 

 
Partha Mahata 

Department of Chemistry, Jadavpur University, Kolkata-700 032, 

India 

Email: parthachem@gmail.com 

Increasing demand for timely and accurate environmental pollution monitoring and control requires new 

sensing techniques with outstanding performance, i.e., high sensitivity, high selectivity, and reliability. 

Metal-organic materials (MOMs) are a very important class of hybrid crystalline material with 

miscellaneous structural characteristics and tuneable pore sizes constructed by the connectivity of metal 

ions or metal clusters and organic ligands [1].  In the recent past, it has become a dynamic area of research 

to the scientists due to their structural characteristics and potential application in gas storage and sorption, 

gas separation, magnetism, drug delivery, catalysis, optoelectronics and proton conduction.  Recently, 

luminescence based sensing using MOMs have gained large attention as the luminescence of MOM is 

very sensitive and depends on structural features, coordination environment of the metal ions, nature of 

pore surface and their interactions with analytes through coordinate bond, hydrogen bonding, π-π 

interactions, electron transfer, energy transfer etc [1]. Over the past decade scientists have utilized the 

luminescence property of the MOMs for the sensing of ions, molecules, pH and temperature [1].  In this 

presentation, our recent research work based on sensing of nitro-explosives, pesticides, uric acid, pH 

(Figure 1), metal ions and anions using MOMs would be described and discussed [2-4].   

 

 

 

 

 

 

 
 

(a)                                                                       (b) 

Fig. 1: (a) Figure shows changes of luminescence intensity of a Tb@Y-MOM in aqueous medium with respect of pH, 

(b) Visual photoluminescence images in aqueous medium in different pH   
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Supramolecular association of fluorophores with preorganizedmacrocyclic host molecules often lead to 

discrete assemblies with interesting properties which are valuable for several technological applications 

[1]. For such molecular assemblies, while the processes of assembly or disassembly at molecular level is 

governed by non-covalent interactions such as hydrogen bonding, π-stacking, van der Waals or 

solvophobic forces, the ensuing photophysical attributes are dictated by spatial arrangement, rigidity etc 

originating from the structural aspects of the molecular components [2]. Therefore, gaining control over 

these noncovalent interactions and the molecular orientation/stacking parameters are crucial for 

management of optical/physical properties of the fluorophores or their aggregates and can be 

accomplished by introducing, more specifically, macrocyclic hosts. In the realm of supramolecular 

chemistry, host-guest systems offer opportunities to study close range intermolecular interactions in 

precise form which is of fundamental interest as well as for their fruitful applications. In this presentation 

we will be discussing two different cases of widely studied organic chromophores namely, coumarins and 

perylenebisimides (PDI) involving the host-guest chemistry of macrocyclic receptors cucurbituril and 

cyclodextrin respectively to gain insight into the fundamental photophysical properties and extending 

towards application in organic electronics. In the first part, the supramolecular control and mechanism for 

the contrasting dimer emission from bichromophoriccoumarin dyes caught in the cucurbit[8]uril cavity 

will be addressed [3]. In the second part, we will emphasize on the deaggregation achieved through the 

encapsulation of the bay-substituted phenyl groups of aggregated (L/D)-PhePDI dyes by the β-CD 

macrocyclic host leading to a metal–dye–metal framework with a large and stable negative differential 

resistance (NDR) at ambient conditions, built using a supramolecular strategy. 
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Drug discovery - In medicine, biotechnology and pharmacology, drug discovery is the process by which 

drugs are discovered and/or designed. In the past most drugs have been discovered either by identifying 

the active ingredient from traditional remedies or by serendipitous discovery. A new approach has been to 

understand how disease and infection are controlled at the molecular and physiological level and to target 

specific entities based on this knowledge. The process of drug discovery involves the identification of 

candidates, synthesis, characterization, screening, and assays for therapeutic efficacy. Once a compound 

has shown its value in these tests, it will begin the process of drug development prior to clinical trials[1].   

Since the beginning of the 20th Century, The pharmaceutical industry developed chemical modulators of 

therapeutic relevant targets from natural and synthetic compounds through a highly laborious approach. 

During the 1990s, and enabled by the progress in genomic sciences, fast DNA sequencing, combinatorial 

chemistry, and cell-based assays, this was followed by high-throughput screening (HTS). Approximately 

since 40 years ago, progress in protein crystallography and NMR allowed the use of three-dimensional 

(3D) structures of protein-ligand complexes to guide drug lead optimization in terms of selectivity and 

potency. At the same time, the development of computational methods to predict molecular interactions 

allowed the in silico characterization of protein-ligand complexes, and the in silico screening of chemical 

libraries against a molecular target. Since then, structure-based virtual screening (SBVS) has continued to 

improve computational chemistry and applications in drug lead discovery and design. Computational 

chemistry is today an established and highly valuable tool in the drug discovery pipeline.[2] 
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At present, due to shortage of fossil fuel entire world is looking for alternative energy sources. Renewable 

energy resources like sun, wind, bio-gas etc. are the best alternatives of fossil fuel based energy. Solar cell 

which convert the sun energy into electric energy without producing any side product and making any 

noise pollution. Since, the first commercialized solar cell, silicon based solar cell covers the market but 

due various factors, third generation solar cells received great attention in last two decades.Perovskite 

solar cell, as a third generation solar cell received great attention in last about a decade. The highest power 

conversion efficiency (PCE) of about 22% is achieved with standard lead halide based perovskite as 

sensitizer and spiro-OMeTAD as a hole transporting material. However, the cost and multi steps 

complicated synthetic protocol, poor conductivity etc. of HTM hampered the large scale production of 

perovskite solar cell based on Spiro-OMeTAD, hence, it is highly essential to design HTM with high 

conductivity and economical with less number of synthetic steps.  

Here in, we design and synthesized small organic ionic conductors (SOICs) based on phenothiazine and 

phenoxazine with imidazoliumcation and iodide anion. The designed molecules are easy to synthesized 

and exhibiting good conductivity without any additives like LiI, tert-butyl pyridine, etc. Because of the 

ionic nature, all SOICs are highly soluble in various polar solvent hence it can be introduce in perovskite 

solar cell without the use of carcinogenic solvent like chlorobenzene. The SOICs are thermally stable and 

exhibiting good photo-physical properties and hence, used as HTM in perovskite solar cell. A PCE about 

15% is achieved in the device based on SOICs as HTM layer in device. Moreover, the device shows 

excellent stability under ambient condition. All results of the device with SOICs will be compared with 

reference device containing Spiro-OMeTAD as HTM without any additives.       
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Designing of sustainable organic reactions and enabling them at industrial scale is one of the challenges in 

synthetic community. In view of global concern, pharmaceutical and fine chemical industries are 

increasingly seeking to replace stoichiometric reagents used in synthetic transformations by catalytic 

routes, in order to develop greener, safer, and more economical processes. Since several catalytic reactions 

were known in the literature and their scalability in industrial scale up are failed due to many reasons.  

Therefore, there is an urgent need for the discovery of new catalytic reactions/processes with 

sustainability. Chemical synthesis in continuous flow is considered as a sustainable/smart approach in 

modern chemical industry since it offer several advantages over traditional batch synthesis including ease 

of scale-up, highly selective, perform the reactions safely at extreme pressure and temperature, fast 

reactions, highly exothermic reactions, explosive reactions, and reactions that involve energetic 

intermediates. In the last decades, many chemical reactions were successful in continuous flow processes 

towards the synthesis of fine chemicals, active pharmaceutical ingredients (APIs) and applied materials. In 

this context, we have developed a methodology towards the C-H functionalization of carbonyl compounds 

which includes C-H peroxidation reaction using metal catalyst
1,2

 under batch, which subsequently 

transformed into the continuous flow mode. In addition, we have also discovered a new type of molecular 

rearrangement reaction using peroxides in the presence of Lewis acid/Brønsted acid to generate a series of 

fluorophoric chemical entities.
3
 First time, a molecular rearrangement using metal catalyst is also 

developed under continuous flow module.
4
 All the above research findings will be discussed. 

 

 

 

 

 

 

 

 

 

Scheme 1. Continuous Flow C-H Peroxidation and Molecular Rearrangement 
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With the increasing concern to develop environmentally friendly chemical processes, immobilization of 

transition metal species for catalyst recovery and reuse has actively been investigated as a solution of 

residual metal problems in homogeneous catalysis. Moreover, palladium catalyzed organic 

transformations play a key role in the field of synthetic organic chemistry. Therefore, the design and the 

synthesis of new palladium based heterogeneous catalyst is of great importance. At the same time the new 

catalyst designed should be highly active, easily recoverable and recyclable and easily synthesizable.  So 

in our work, we have selected highly active and green palladium based nanocatalyst which can be used for 

various new organic transformations like “C-C coupling” and “C-H activation”  

 

 

 

Scheme: Natocatalysis for development of new synthetic methodologies 
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A polymer-supported Mg/Al mixed oxide nanocomposite (polycinnamamide Mg/Al mixed oxide 

nanocomposite) MAPC synthesized with microwave assisted synthesis process in the current research was 

proved to be a good adsorbent for the sorption of arsenate ions from aqueous medium. Synthesis of 

PCMA was ascertained by adopting various characterizing tools like FE-SEM, EDX, XRD, FTIR, 

TGA/DSC and elemental analysis (CHNS). The efficiency of arsenate removal could be attributed mainly 

to the structural features of PCMA as in the figure-1. The pseudo first-order kinetic model agreed very 

well with the dynamical behavior for the adsorption. Mathematically, adsorption process was verified 

using different adsorption isotherm models along with correlation coefficient analysis to find out the best-

fit one. The Langmuir model was demonstrated to provide the best correlation for the adsorption. Based 

on the Langmuir isotherm analysis, the adsorption was indicated as monolayer chemisorption, the R value 

showed the adsorption was favourable. The energy (E) per mole of the adsorbate, evaluated using D.R. 

adsorption isotherm was found to be 15.8 kJ/ mol, suggesting that the sorption could most probably be due 

to chemisorption.The Lagergren rate constants and intraparticle diffusion rate constant (at 25
0 

C) were 

found to be 0.069 and 0.41 respectively. The maximum adsorption capacity calculated from Langmuir 

isotherm model was found to be 11.54 mg/g at 250 C. The mean free energies calculated from D.R. 

adsorption isotherm were found to be 15.2, 15.5 and 15.8 kJ mo1 at 25, 35 and 450 C respectively.  

Thermodynamic parameters viz., entropy change, enthalpy change and Gibb’s free energy change were 

also calculated. The positive value of DH and the negative of DG indicated the endothermic and 

spontaneous nature of adsorption process. The effect of interfering anions indicated that the arsenate 

adsorption was impeded by the presence of carbonate ions.  

 

Figure-1: The structure of the material 
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Discovery of agrochemicals, small molecules is long process ranging from 7 to 10 Year (Figure 1). 

Various stages of discovery includes lead generation, lead optimisation, profiling, screening and 

development, through the design, synthesis, test and analyse cycle (Figure 2) .New molecules are 

synthesised in milligram to kilogram quantity and tested ( figure 1) before it’s commercially marketed as 

agrochemical. The entire cycle extensively uses various analytical techniques and tools in each stage of 

innovation process. The analytical techniques which are mainly/widely  used in synthesis of 

agrochemicals and small molecules are, chromatography (separation and isolation /purification, mass 

spectroscopy for identification and quantitations, NMR spectroscopy for two and three dimensiosional 

structure of new molecules in solution, reaction dynamics, Thermal analysis  such as Differential 

Scanning Calorimetry and Thermo Gravimetric Analysis  for polymorphs, thermal stability of compounds 

, reaction safety in scale ups . Over the period of years these analytical techniques has undergone various 

transformations and benefitted the synthetic chemistry research as well speeded up the innovation process. 

Additionally column chemistries used in the separation and isolation process for chiral and achiral 

molecules had evolved (sometimes in a revolutionary way) and worked in tandem with advances in 

chromatography instruments to make significant impact on the application of analytical techniques. 

 The current topic is prepared to capture this transformation and also recent advances which has proven 

step change in analytical techniques and instrumentation. 

 

 

 

            Figure 2 The DSTA cycle         

          

Figure 1 Journey of agrochemicals, Discovery to market   
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We have developed various novel but simple and cost-effective chemical Methodologies for the 

preparation of varieties of multifunctional nanostructured materials, particularly reduced graphene 

oxide (RGO)-nanoparticle based nanocomposites. In this presentation, the synthesis of two types 

nanocomposites (i) CuFe2O4-reduced graphene oxide (RGO) and (ii) AgNi alloy nanoparticle-reduced 

graphene oxide and their applications as (i) efficient magnetically separable catalysts for 

multifunctional reactions, and (ii) attractive electrode materials for fabrication of high-performance 

supercapacitor will be discussed. 
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After the success stories of atomic precise Au22(SR)18, Au25(SR)18 and Ag44(SR)30 nanoclusters for 

their fascinating properties such as ultrabright luminescence, electrochemical sensing and ultrastable 

nature respectively,
1a-c

 researchers have shifted their attention to less known and highly oxidative 

transition metal nanoclusters involving Ni and Co etc.,
2,3  

(A) For the long-time, the Co which has 

been extensively studied for magnetic properties, in the present work to our surprise exhibits a blue-

emission from glutathione (GS) protected cobalt nanoclusters (CoGS) at 430 nm with a quantum 

yield of 10% which turns out to be extremely promising alternative to the toxic and expensive 

conventional luminescence materials. The size-dependent and water-soluble CoGS isolated using gel 

electrophoresis technique resulted in tunable QYs resulting from the ligand - metal – metal charge 

transfer (LMMCT) relaxations offered by the triple states of CoGS. (B) Interestingly, the self-

assembly of 3-mercaptopropylsulfonate (MPS) protected Co nanoaggregates (S-CoNAs) exhibits light 

harvesting property for the efficient hydrogen production. The favourable mechanism has confirmed 

the presence of Co
(II)

/Co
(III)

centre in the individual S-CoNAs giving rise to  effective stabilization of 

Co by MPS via. both the thiolatedsulfonate terminals. The significance of bifunctional MPS stable 

motifs, is new and first observation report in the field of metal nanoclusters.  
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Chemotherapy is the most prevalent traditional cancer therapy but it lacks tumor specificity and thus it 

renders normal cells at risk. So, there is considerable attention focused on the design of new metal-

based drugs by following approaches including (i) selectivity in cancer cell by non-covalent modes of 

DNA interaction that mimic the mode of interaction of proteins with DNA [1]; (ii) development of 

various photo-toxic agents as these produced reactive oxygen species (ROS) at the photo-exposed 

cancer cells leaving the unexposed healthy cells minimally affected. Among various photo-active 

molecules, wide range of derivatives of ruthenium(II)-polypyridyl complexes has already been 

developed [2]; (iii) “Theranostic”, which includes simultaneous diagnostic and therapeutic functions 

in a single system. Theranostics improves the outcome of a disease state. With respect to therapeutic 

regimes, improved treatment effect is achieved by effective localization at the tumor specific sites of 

the therapeutic agents [3], whereas from diagnosis aspect imaging agents along with therapeutic 

agents combined with biomarkers (tumor specific markers) are carried from one system to another 

enabling them to differentiate the tumor cells from normal cells. In continuation of our present work 

on anticancer organorutheniums [4-7], herein, we have introduced the convenient and effective 

methodologies for the synthesis of Ru(II)-arene, Ir(III)-Cp*, Re(I) monometallic, homo and 

heterobimetallic complexes (1-11, Figure 1) which can addressed all three approaches. The 

operational simplicity, good yield, ease of isolation of the products and high chemoselectivity are the 

main advantages of these methods. These complexes are highly cytoselective, phototoxic, organelle 

specific, NIR fluorescent for in vivo imaging. 

 

                                                  Figure 1 – Chemical  

                                                                                   Structure 
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The capture and storage of CO2 emitted from industrial processes become a global challenge. At 

present, researchers are exploring alternative approaches as current technology by amine sorbents has 

high operational cost. On the other hand, the usefulness of fuel cells which generate electricity 

appears to be an attractive option as an alternative clean energy and high proton conducting material 

is most demanding to enhance the efficiency of fuel-cell technology.  My work based on an attempt to 

design and synthesis of series of Metal Organic Frameworks (MOFs) with different functionality (-

NH2, -NO2, -Cl, -Br) for high CO2 uptake at low pressure, preferable strategy to adsorb CO2 at 

industrial area.  The periodic increase of porosity in MOF on the size of the template used has been 

explored and confirmed by the CO2 adsorption isotherms. New library of MOFs was synthesized with 

control dimensionality which show high proton conduction at anhydrous condition. These materials 

could be useful for high performance in fuel cell technology. Additionally, the synthetic approach to 

develop new MOFs materials by solid state grinding or ball mill is very rare, the same synthesis is not 

possible by usual solvent based synthesis. I will explain about the solvent-free mechanical milling 

process for two distinct MOF crystals induced the formation of a solid solution, which is not feasible 

by conventional solution-based synthesis. This is the unique way to discover new phase of materials 

which are unexplored yet in material science.  
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Three novel heteroleptic iridium complexes containing 2-phenylbenzothiazole (bt) as the 

cyclometalated ligands and variety of pyrazolone based derivatives as ancillary ligands were 

synthesized and characterized by spectroscopic techniques such as NMR, mass, FT-IR, UV-vis and 

elemental analysis. The electronic and photonic properties of these complexes were tuned by 

introducing electron donating groups on the 4-position of phenyl ring attached to nitrogen. All the 

complexes show good photoluminescence properties in solid state as well as in solution state having 

λPL in the range of 540-562 nm with CIE coordinates (0.40, 0.59). Electrochemical and photophysical 

properties were performed to evaluate suitability of designed compounds for organic light emitting 

diodes (OLEDs). The designed complexes show bandgap (Eg) and PL in the range of 2.38-2.40 eV 

and 0.44 to 0.52 respectively. The emission lifetime of complexes I, II and III were measured in 

solution and solid state and were found to be 0.243μs, 0.391μs and 0.280μs and 0.190μs, 0.557μs, 

0.414μs respectively. All the designed complexes are thermally stable upto 300 °C.  
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L-Tyrosine is an essential amino acid and important in structural protein synthesis and neurotransmitter 

production. With a phenol group, tyrosine is expected to be an antioxidant [1] and it has been found to be one of 

the main contributors to the antioxidant activity in egg yolk. Tyrosine finds application in the treatment of 

tuberculosis, myelitis, encephalitis, thyroiditis bacterial infections and as nutritional supplements.  The aromatic 

amino acids represent an essential part of proteins and hormones and elucidation of their reaction mechanism 

with primary radiolytic products, particularly the OH radical is of special importance in radiobiology and 

radiation chemistry. The intrinsic properties of metal nanostructures are determined by its size, shape, 

morphology, composition, and crystallinity. These nanoparticles also have varied range of applications in the 

field of electronics, communication, energy harvesting, storage and biomedicine.[2]The large scale use of 

metallic nanoparticles in various technological applications has increased the risk of unintentional exposure to 

these nanoparticles. Therefore, it is essential to determine the risk associated with specific metal nanoparticles 

such as gold nanoparticles (AuNPs) which are widely explored in the field of biomedical applications. Density 

functional theory (DFT) methods for the existence pre Au-substrate interaction for the catalytic behavior of Au-

nanoclusters in Brønsted acid-free hydration of long aliphatic alkynes and arylalkenes by AuNPs.[3] This 

suggest a huge potential for quantum chemical calculations in the field of nanocatalysis.Herein, we investigate 

the role of AuNPs on the tyrosine oxidation by OH taking into advantage well documented mechanism leading 

to the formation of 3,4- dihydroxyphenylalanine (DOPA), a major products and dityrosine (DT), a minor 

products using radiation chemistry and quantum computational techniques. A new mechanism of AuNPs as 

Lewis catalyst for water elimination of tyrosine-OH adducts leading to alteration in the yields of DOPA and 

DT is proposed.  

 

 

 

 

 

 

Figure 1: (a-g) characterization of AuNPs   Figure 2: (a-f) HPLC Chromatogram 
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Human immunodeficiency virus type 1 (HIV-1), is an etiologic agent of the most life-threatening 

disease AIDS. The enzyme therefore is an attractive target in anti-AIDS drug design and the effect of 

binding various inhibitors on the protease structure is currently the focus of intensive research1. In 

this study, we have performed molecular docking of new model aziridine based inhibitors like ligand-

1, ligand-2 and ligand-3 based on GGS algorithm2 and by using AutoDock tools. Irreversible 

inhibitors are less sensitive to mutations that decrease reversible binding affinity because even a low 

degree of active site occupancy can lead in time to complete inactivation of the protein.The molecular 

docking study provides best solution based on highest binding energy and lowest RMSD values of 

receptor-ligand complex.The clustering histogram for all the 10 different conformations of ligand -1, 

ligand-2 and ligand-3 bound to HIV-1 have been analyzed. The cluster RMSD value indicates for the 

conformation-7 of ligand-1 as lowest with highest binding energy 6.37 kcal/mol, conformation-3 of 

ligand-2as lowest with highest binding energy 5.40kcal/mol and conformation-5 of ligand-3 as lowest 

with highest binding energy 5.37 kcal/molrevealed as stable protein-ligand complexes.  

 

  
 

Conformation-7 of ligand-1       Conformation-3 of ligand-2         Conformation-5 of ligand-3 
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Fock-space (FS) coupled-cluster (CC) method [1] is one amongst the efficient methods for electronic 

structure computation of molecules with near-degenerate electronic states. The multi-reference (MR) 

nature of the method ensures proper balance of static and dynamic electron correlation. The 

constrained variational approach (CVA) for linear response enables computation of higher order 

energy derivatives with the knowledge of lower order derivatives of FSCC vectors and the Lagrange 

multipliers and as of today, is the only known method [2] for having computed the analytical dipole 

polarizabilities of doublet radicals. Like other electron correlation methods, the applicability of this 

method is limited to small and moderate size molecules due to N6 scaling and the storage 

requirements. The techniques such as resolution-of-identity (RI) and Cholesky-decomposition (CD) 

are known to reduce the computational cost by breaking the four-index electron-repulsion integrals 

(ERI’s) in terms of sum over one-electron density like terms. The RI requires use of a pre-optimized 

basis for a given level of theory whereas CD uses a generic procedure to get the densities with a 

tunable accuracy. While the use of RI/CD for energies and the energy differences has been well tested 

[3], there is a lot of scope of exploring their performance in computing analytical properties. In the 

presentation, we discuss our recent work on computational implementation of Cholesky 

representation of CVA-FSCC for computing analytical electric properties of molecules. In particular, 

we present the dipole moments and static dipole polarizabilities of doublet radicals computed 

analytically, using the CD-CVA-FSCC method [4]. We compare its performance with the 

conventional CVA-FSCC method [2]. 
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Abstract: The development of efficient and environmentally friendly chemical processes for the 

preparation of biologically active and industrially useful molecules constitutes a major challenge for 

chemists in organic synthesis. A sustainable and “greener” method would focus on minimal to no use 

of solvents, reduction of other wastes, use of ambient conditions as well as shortening of reaction 

time, and developing more facile ways of product separation and purification. A mechanochemical 

process, which involves the input of mechanical energy for reactions such as ball-milling or grinding, 

facilitates most of the above mentioned features of sustainable methods and therefore, such strategies 

have emerged as attractive alternative to the traditional solution based synthetic methods [1,2]. One of 

our current research interestsis focused on utilizing ball-milling or grinding technique for the 

construction of heretoaromatic compounds of biological interest [2]. In this direction, we have 

recently started exploring the potential of mechanochemical agitation towards metal-catalyzed C-H 

bond activation of heterocycles (Scheme 1). The recent updates on the scope of “mechanochemistry” 

in C-H bond activation of heterocycles will be presented. 

 

R1 = H, CH3, OMe, F, Cl, Br, NO2 or CN; 

R2 = OMe; R3 = R4 = H or CH3; R5 = Ph or CH3.

26 examples, Yield = 63-94%

RSC Adv., 2015, 5, 99566–99572
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R1 = H, OH, R2 =  H, CH3, F, Br,                     

 Cl, NO2, OMe, OH etc.
21 examples, Yield = 60-81%

N

S
O

O

O
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R1

Eur. J. Org. Chem., 2018, 506–514

N

R1

R3

R1= Me, Bn, H, Boc; R2= 5-CN, 5-Br, 5-OMe; 

R3= H, 4-CN, 4-CF3, 3-CF3, 4-Br, 4-OMe, 2-OMe, 

4-OH, 2-Me, 3-Me, 4-Me, 4-t-But, 2-CF3

37 examples, Yield up to 99%

R2

J. Org. Chem. 2019, 84, 10764-10774

20 Examples (so far), Yield up to 99%

DG = Py, Pym; R1= 5-CN, 5-Br, 5-OMe; 
R2= H, Ph, CO2Me; R3= Ph, CO2Me etc.

Unpublished Work

N

DG

R1

R3

R2

 
Scheme1: Mechanochemical synthesis of heterocycles.  
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Last one and half decade organocatalysted asymmetric organic transformation has got much attention. The 

Aldol reaction is the one of the most powerful method for C- -

hydroxy ketone which is key structure in natural and biological important molecules.
1 

We have synthesised a 

variety of trans-4-hydroxy-(L)-prolinamide and evaluated for the direct asymmetric aldol reaction. Trans-4-

hydroxy-(L)-prolinamide derived from trans-4-hydroxy-(L)-proline and (S)- -methylphenyl amine. Trans-4-

Hydroxy-(L)-prolinamide (10 mol%) showed excellent asymmetric catalytic activity in the direct aldol reaction 

of 4-nitrobenzaldehyde and cyclohexanonein presence of CH3COOH as co-catalyst under solvent free media 

(yield 98% and ee 96% ). 
 

We also developed a reusable (L)-prolinamide modified with ionic liquid. The ionic liquid containing (L)-

prolinamide was synthesised from bromoester of trans-4-hydroxy-(L)-prolinamide and N-methylimidazole. (L)-

Prolinamide ionic liquid with hexafluorophosphate counter ion (2 mol%) found to be an excellent 

organocatalyst with acetic acid (2 mol%) as additive at -15C, afforded product in excellent yield with excellent 

diasteroselectivity (anti/syn; 97:3) and 94% ee. Ionic liquid was also used for the direct aldol reaction between 

benzaldehyde derivatives and cycloalkanones. The ionic liquid with hexafluorophosphate counter ion was 

successfully reused up to 6 continuous cycles with excellent yields of the aldol product with 92% ee. 

CHO
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O

Neat, -15 °C

OH

O2N

O

CH3COOH (2 mol%)

N
H

O

HN
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Molecular understanding between small molecules and biologically and environmentally important species is 

the heart of sensing chemistry and motivates the creation of new chemical sensors as useful analytical methods. 

Keeping in mind, the wide application range, bioaccumulation properties and toxicity to living systems, the 

trace level estimation of cation and anions in various systems is extremely important. Our research area is 

mainly focused on the design and synthesis of fluorimetricchemosensor using molecule having aggregation-

induced emission property such as tetraphenylethylene (TPE) for the selective recognition of variety of heavy 

metal ions, anions and biomolecules. These sensors showed outstanding analytical performance with different 

biological and environmental sample matrices with high sensitivity, selectivity and good reproducibility.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OL11 



   NFCFA 2019 

 

National Conference on “New Frontiers in Chemistry-From Fundamental to Application III        48 

 

G4-selective fluorescent ligands and their theranostic potential: induction 

of autophagy and interactions with lnc RNA 

 
Bhaskar Datta

1
 

1
Chemistry and Biological Engineering Discipline, Indian Institute of 

Technology Gandhinagar, Palaj, 382355. 

Email: bdatta@iitgn.ac.in 

 

 

G-quadruplex (G4) structures have emerged as therapeutic targets for many human diseases such as cancer and 

neurodegeneration. Our group has developed dimericcarbocyanine based ligands that exhibit G4 selective 

binding and stabilization. We are interested in examining theranostic potential of the G4-selective agents. In this 

regard, two different investigations will be described. (1) Autophagy is a housekeeping cellular homeostatic 

mechanism and deregulation of autophagy is common in cancer and in neurodegenerative diseases. We 

identified the presence of 46 putative G4 sequences in the mTOR gene by use of GQRS mapper tool. We 

monitored the induction of autophagic pathway via mTOR gene regulation based on interaction with one 

particular dimericcarbocyanine ligand (Bis 4,3) treated Hela and SHSY-5Y cell lines. The effect of Bis 4,3 was 

compared with TMPyP4, a known G4-stabilizer. Notably, mTOR being the key negative regulator of autophagy, 

treatment with G4-selective ligand downregulatesmTOR activity and leads to the induction of excessive 

autophagy. (2) The discovery of G4s in long non-coding RNA (lncRNA) has unfolded plethora of therapeutic 

targeting possibilities. We performed in-silicoanalysis of cervical cancer-associated lncRNAs to identify 

putative G4 forming lncRNAs.  We deployed one of our G4-selective dimericcarbocyanine dye (Bis 6,5) for its 

ability to assay RNA G4 structures using a combination of CD, fluorescence spectroscopy, AFM and 

fluorescence microscopy. Our biophysical studies support the use of the novel dye to screen for RNA G4 

selective ligands in dye displacement assays. The current work suggests potential of G4 stabilizing ligands 

towards induction of autophagy through the downregulation of mTOR, and the ability to specifically target G4 

structures in lncRNAs opens a plethora of theranostic possibilities. 
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α-Hydroxy amides are an important building block in pharmaceutical chemistry due to its medicinal and 

pesticide properties [1]. It also behaves as a ligand for metal catalysis [2]. α-Hydroxy amide is obtained 

generally by chemo-selective hydrogenation of ketone group of α-keto amide. This presentation reports the 

preparation of heterogeneous, efficient and recyclable catalyst with different morphology like nano-sphere (NS) 

ceria catalyst along with action of UiO-66 (Zr) and UiO-66-NH2 catalyst as catalytic transfer hydrogenation for 

the synthesis of α-Hydroxy amide [3]. This presentation also shows effect of “Ru-tethered catalyst” towards 

asymmetric transfer hydrogenation (ATH) of α-keto amide for the chiral synthesis of (-) α-Hydroxy amide where 

ortho (Electronic and Steric) effect towards enantioselectivity has been highlighted. Various substituted novel 

substrate has also been studied.  
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Biomass conversions using reusable solid acid catalysts are highly desirable to comply with the principles of 

green chemistry. Here, we report a sulfonic acid-functionalized hafnium-based metal-organic framework (MOF), 

UiO-66(Hf)-SO3H as an efficient solid acid catalyst for alcoholysis of furfuryl alcohol (FA) and esterification of 

levulinic acid (LA) affording alkyl levulinates (ALs). Among the as prepared UiO-66 based MOFs {UiO-66(Hf), 

UiO-66(Hf)-NH2, UiO-66(Hf)-SO3H and UiO-66(Zr)-SO3H}, UiO-66(Hf)-SO3H holds highest Brønsted acidity 

and therefore exhibited excellent catalytic performance providing 88% of IPL with quantitative conversion of 

FA at 120 °C in 4h.. The highest Brønsted acidity in UiO-66(Hf)-SO3H is resultant of the covalently bound 

sulfonic acid groups present on organic linkers along with the ligated hydroxyl groups (Hf-μ3-OH) to the Hf 

metal clusters. Furthermore, the UiO-66(Hf)-SO3H can be used as an efficient Brønsted acid catalyst for 

esterification of LA to afford ALs.  
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A tandem IBX-promoted oxidation of primary alcohol to aldehyde and opening of intermediate β,-diolcarbonate 

aldehyde to (E)--hydroxy-,-enal [1] has been developed. Remarkably, the carbonate opening delivered 

exclusively (E)-olefin and no over-oxidation of -hydroxy was observed. The method developed has been 

extended to complete the stereoselective total synthesis of both (S)- and (R)-coriolides [1][2] and D-xylo- and D-

arabino-C-20 guggultetrols [1][3]. 
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Several methods are reported for the synthesis of N-protected amino acids [1-4]. Their use as catalysts in 

asymmetric syntheses is well-documented [4]. In this research, synthesis of N-protected chiral amino acid, its 

isomer and racemate has been performed to obtain high enantiomeric excess of the desired product in good yield 

and their reactivity is investigated. The products have been characterised by optical rotation, chemical tests, 

spectroscopy, chromatography and diffraction techniques. The synthetic protocol is environmentally benign and 

the results will be presented in detail. 

 

Reactions: 

 
 

 

R′ is the substituent group on amino acid and R′′ is the protecting group 
 

  
 

 

Crystal structure of N-Protected amino acid metal salt showing 1D chain of discrete {MO6} octahedral. 

H atoms are not shown for clarity.  
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β-amyloid and tau proteins in brain are responsible for Alzheimer disease. Ginkgo biloba Herbal formulation 

contains many active ingredients compound likes Ginkgolide A, Ginkgolide B, Ginkgolide C, Ginkgolide M, 

Ginkgolide J, Ginkgolide K and Bilobalide. These are found as supplement in Herbal formulation for slow down 

progression of Alzheimer disease in patient [1]. All selected compound were optimized by using DFT theory at 

B3LYP/6-311+G*(d,p) basic set level using Gaussian 16W software. Comparative molecular docking 

interaction analysis is carried out using Lamarckian genetic algorithm principle and a score scoring function in 

Argus Lab (4.0.1)[2] and Auto Dock (4.2)[3] software. In this docking studies, three important parameters like 

binding energy, inhibition constant and intermolecular energy are determined and ADMET[4] analysis data 

provide idea about preclinical and clinical applications. Analysis show that all the selected Ginkgolides has 

protein inhibitory activity because of its functional groups. These studies could guide further help in 

development of potent proteins inhibitors for the treatment of neuroprotective diseases like Alzheimer, 

Parkinson, dementia etc. 

 

Table 1 Positioning of Group OH and H in Ginkgolides 

 

 

 

 

 

 

 

 

 

                                                                              Figure 1. Basic structure of 

ginkgolide with group position 
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The development of the solar energy heat storage systems in shallow earth bedrock belongs to the most active 

research area among the various solar energy applications over the past few decades. The fraction of energy that 

comes from renewable sources is significantly increasing. The challenging step for solving the seasonal or long-

term storage facilities utilizing solar energy is the development of the technology for economical heating of 

households. It widens the use of solar energy collectors and results in better utilization of thermal energy 

according to seasonal change.  

This abstract discuss the problem of thermophysical properties of natural stone in earth bedrock which can be 

used as a thermal heating storage system. The Pulse Transient Technique was used for experimental 

measurement of thermal properties of stones at room temperatures. The thermophysical parameters estimation is 

based on the calculation using theoretical slab model [1] [2]. The slab model describe the thermal response to the 

heat pulse accounting the effect of thermal contact resistance between planar heat source and specimen body and 

the heat capacity of the heat source. Thermal contact resistance was solved by means of introduction of the heat 

transfer coefficient in between the specimen and heat source. The Bentonite powder mixed with water as the 

thermal contact agent was used to improve the thermal contact between the heat source and sample. The results 

with and without the heat contact agent were compared which also conclude about the Surface roughness effect 

on the basis of the thermal properties of thermal diffusivity, thermal conductivity and thermal effusivity. 
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Mercury is considered as one of the most toxic and highly dangerous metal ions because of its diverse 

toxicological profile. Mercury is emanated in the course of various natural events and human activities, and 

converts to its most common organic form, methyl mercury by anaerobic organisms [1].
 
Because of their lipid 

solubility, mercury species can readily cross biological membranes and act as potent neurotoxin to many 

eukaryotes, including fish, animals, and humans. Owing to the severity and rising effects of mercury, the 

Environmental Protection Agency (EPA) has set quite rigid thresholds for mercury species, which demands the 

development of sensitive, selective, and cost-effective probes for on-site detection of mercury species [2]. 

Graphene oxide (GO), the oxidized counterpart of G, has been used as a platform for the detection of different 

analytes, including heavy metals, by utilizing its water dispersibility, versatile surface modification, and 

photoluminescent quenching effect [3]. They are extensively studied for various applications such as electronics, 

biomedical applications, sensors, adsorbents, catalysts, etc.  

We have developed a simple and cost-effective AIE-active fluorescent sensor for detection and discrimination of 

inorganic and organic mercural in aqueous media. The probe, TPE-monoboronic acid adsorbed on GO, 

efficiently detects Hg(II) ions
 
by mercury ion-promoted fast transmetallation reaction of aryl boronic acid (Fig 

A). The resulting TPE-HgCl complex shows structural hindrance with GO and triggers enhanced fluorescent 

emission. Whereas, the complex of CH3HgCl (TPE-HgCH3) fails to come out of the solution due to its 

hydrophobic nature (Fig C). A detailed DFT study was carried out to understand the adsorption of the probe on 

GO and energy variations of GO-TPE assay during the sensing process (Fig B). Simple design, easy synthesis, 

high selectivity, fast signal transduction, low limit of detection, and, more importantly, discrimination ability 

make this sensing assay a viable alternative to the existing analytical tools for the detection of Hg(II) ions. 

Figure 1. 

A) Graphical representation of the sensing process; B) energy graph of sensing assay; C) discrimination of inorganic Hg(II) 

from organic Hg(II). 

 

 

 

References  

1. Ranchou-Peyruse, M. Monperrus, M.; Bridou, R. Duran, R.; Amouroux, D. Salvado, J. C. Guyoneaud, R. 

Geomicrobiol. J., 2009, 26, 1−8. 

2. A. Chatterjee, M. Banerjee, D.G. Khandare, R.U. Gawas, S.C. Mascarenhas, A. Ganguly, R. Gupta, H. Joshi, 

Anal. Chem. 89 (2017) 12698–12704. 

3. C. Liu, X. Chen, B. Zong, S. Mao, J. Mater. Chem. A 7 (2019) 6616–6630. 

OL7 

mailto:p20170024@goa.bits-pilani.ac.in


           NFCFA 2019 

 

62 

A “One-Pot” Route for the Synthesis of Snowflake-like Dendritic CoNi 

Alloy-Reduced Graphene Oxide-Based Nanocomposites: A Promising 

Electrode Material for High-Performance Supercapacitors 
 

Priyanka Makkar
#
 and Narendra Nath Ghosh* 

Nano-materials Lab, Department of Chemistry, Birla Institute of Technology and Science, 

Pilani K K Birla Goa Campus, 

Zuarinagar, Goa 403726, INDIA 

E-mail: nghosh@goa.bits-pilani.ac.in 

 
Supercapacitors have attracted immense attention owing to their lucrative properties such as pulse power supply, 

long cycle life, (>100 000 cycles), and high dynamic of charge propagation, etc. As a result, supercapacitors 

have recently found applications in varieties of energy storage and conversion systems, such as electric vehicles, 

uninterruptible power supplies, laptop, solid-state devices, mobile phones, load levelling, intermittent wind, solar 

energy systems, etc. 

In this paper, a simple “one-pot” methodology to synthesize snowflake-like dendritic CoNi alloy-reduced 

graphene oxide (RGO) nanocomposites have been reported. Detailed investigations have been conducted to 

evaluate the performance of CoNialloy and CoNi-RGO nanocomposites as the active electrode material in the 

supercapacitor applications.  

Electrochemical properties of the synthesized nanocomposites have been evaluated by constructing a three-

electrode set-up and a two-electrode symmetric cell. Cyclic Voltammetry (CV) and Galvanic Charge- Discharge 

(GCD) measurements were conducted to determine the specific capacitance, power density, and energy density 

of the synthesized nanocomposites. Here, the influence of microstructures of CoNi alloy particles (spherical 

versus snowflake-like dendritic) and the effect of immobilization of CoNi alloy on the surface of RGO on the 

performance of CoNi-RGO nanocomposites have been demonstrated. CoNi alloy having a snowflake-like 

dendritic microstructure exhibited better performance than that of spherical CoNi alloy, and CoNi-RGO 

nanocomposites showed improved properties compared to CoNi alloy. (CoNiD)60RGO40 showed a specific 

capacitance of 501 F g
-1

 (at 6 A g
-1

), 21.08 Wh kg
-1

 energy density at a power density of 1650 W kg
-1

, and 

retention of ~85% of capacitance after 4000 cycles. The synergistic effect, derived from the hierarchical 

structure of CoNiD-RGO nanocomposites, is the origin for its superior performance. 

The practical application of the supercapacitor cell, fabricated by using (CoNiD)60RGO40 as electrode materials, 

has been demonstrated by lighting LED lights. The easy syntheticmethodology and excellent electrochemical 

performance make (CoNiD)60RGO40 an appealing electrode material for the fabrication of high-performance 

supercapacitor.[1] 
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Currently, an efficient approach to transform biomass derived carbohydrates into value-added chemicals is a 

high priority [1]. Oxidation of 5-(Hydroxymethyl)furfural (5-HMF) gives 2,5-Furandicarboxylic acid  (FDCA) 

and 2,5-diformylfuran  (DFF) which are considered as green alternatives for current terephthalate (PET) 

polymeric plastics. Currently PET is manufactured from terephthalic acid which is obtained from petroleum 

derivative p-xylene. The presence of corrosive acetic acid in this process  leads to formation of several 

greenhouse gases like carbon dioxide and carbon monoxide.  While, FDCA is considered as one of the top 12 

platform chemicals, its  large scale production by highly efficient sustainable and cost-effective process is a 

major challenge [2]. Other oxidation products of 5-HMF  of huge significance include 5-formylfuran-2-

carboxylic acid (FFCA) and 5-hydroxymethyl-2-furan carboxylic acid (HMFCA) also serve as monomers for 

various polymers and also possess antimicrobial and antitumor activity,  the later  specifically acts as an 

interleukin for blood cancer [3]
 
(Scheme1).  

In our recent efforts, 5-HMF was produced chemo-catalytically from biomass with 98% purity, which was used 

for production of useful chemicals by Enterobactericeae. Utilising 5-HMF as the sole substrate without any 

additional nutrient, the bacteria converted crude 5-HMF to various products i.e. FDCA, HMFCA, FFCA and 

others. Highest conversion at the end of 96 h was shown by Klebsiella oxytoca NCIM 2694 with highest 

selectivity towards FDCA (66 %) and 34 % of HMFCA. Enterobacter cloacae 2562 showed highest selectivity 

towards FFCA i.e. 73%. However Klebsiella pneumoniae 5215 and Enterobacter aerogenes 2695 showed 

similar distribution for FDCA and HMFCA with 81 % and 98% crude HMF conversion. This process provides 

high selectivity for a particular product and almost complete utilization of crude HMF. No addition of any 

nutrients during this bioconversion results in substantially decreasing the cost of the process at a larger scale and 

provides a sustainable and greener approach by combining chemocatalytic and biocatalytic processes. 

 

 

 

 

 

 

 

Scheme 1. 5-hydroxymethylfurfural (HMF) conversion to value-added products. 
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Carbohydrate enol ethers, also known as glycals, are recognized as chiral starting materials in the total 

synthesis of a wide range of biologically active natural and non-natural products.
1
 It is well-recognized that 

the synthetic utility of glycals can be further enhanced through incorporation of other reactive functional 

groups in addition to the innate ones.
2
 Pd-catalyzed carbonylative cross-coupling reactions of 2-iodoglycals 

have been developed for the synthesis of sugar-based arylones, carboxylic acid, Aldehydes and ynones using 

formic acid as the carbonyl source. Acetyl-protected arylones lead to the formation of highly substituted 

furan derivatives in the presence of Lewis acid, benzyl-protected arylones furnished the 3-deoxy sugar 

derivative. In the presence of nucleophiles, an attack took place on the C-1 or C-3 carbon regio- and 

stereoselectively depending on the nature of the nucleophiles. Whereas the synthesized C-2 sugar acids were 

successfully utilized for the generation of medicinally important glycoconjugates. The present method have 

distinct edge over literature method as sensitive functional groups like silyl, acetyl can survive the optimized 

reaction condition.  

 

Scheme 1. Functionalization at C2 position of sugar enol ethers. 
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A new class of novel azobenzene based macrocyclic photochromic ligands containing heteroatoms (oxygen and 

sulphur) having strong binding affinity towards Cu
2+

-ion was synthesized by a facile synthetic method. The 

compound 1 displayed an unusual „spring effect‟ phenomenon in presence of Cu
2+

-ion during isomerization from 

trans (E) to cis (Z) using 366 nm light. Moreover, both the photochromes 1 and 2 showed very unique ultrafast 

spontaneous cis to trans isomerization in presence of Cu
2+

-ion without providing any light sources which was 

confirmed by UV, 
1
H NMR and other spectroscopic techniques. We envisioned such ultrafast cis to trans 

isomerization proceed via electron transfer between two redox active centers –N=N– (Ered varies from -1.05 V to 

-1.15 V) and Cu
2+

 (ECu
2+

/ Cu
+
= 0.15 V) due to close proximity. These new class of cyclic photochromes exhibited 

such phenomenon are rarest unlike other azobenzene or stilbene based photochromes reported to date. 

 

 
 

Scheme 1. Photochromic molecules displayed geometry switches from cis (Z) to trans (E) in the presence of Cu2+─ion and at 

the same time complex E.Cu2+ showed spring effect during isomerization. 
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Abstract 

Here, we uncovered a metal-free C70 fullerene-catalyzed strategy for the ipso-hydroxylation of boronic acids 

leading to the formation of corresponding aryl and heteroaryl phenols under blue LED light conditions.[1] 

Phenol imitates with good to excellent yield were obtained under developed photocatalytic conditions with very 

low catalyst loading. The reaction proceeded under O2 atmosphere as C70 fullerene led to the generation of 

reactive oxygen species (ROS) along with formation of amine cation radical. Amine used here as a reductant was 

also converted to the imine analogue.[2] The developed method was successfully applied to the one-pot two-step 

synthesis of aryl ethers. The preliminary mechanistic study revealed the incorporation of oxygen atom from O2 

into the aryl alcohol.[3] In summary, we divulged an environmentally benign, oxidant free photocatalytic method 

for the synthesis of phenol using pristine C70 fullerene photocatalyst at room temperature conditions. Current 

developed method can be applied for the preparation of variety of heterocyclic alcohols in addition to phenols 

with reduced catalyst loading and work-up free conditions.  

Graphical abstract: 
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Spermine and spermidine are most ubiquitous among biogenic polyamines and they are important regulators of 

various cellular processes including cell growth, proliferation, homeostasis and even protein biosynthesis in 

living organisms [1] The occurrence of spermine and spermidine is also measured as an indicator for quality of 

food, as their concentration surges due to fermentation or decomposition which leads to health issues. In recent 

years, fluorimetry has been emerged as best technique for on-site detection and various fluorimetry based 

strategies including dye-embedded micelles, fluorescent organic nanoparticles; sol-gel films have been reported 

for selective detection of polyamines like spermine or spermidine. However, smart-supramolecular sensing 

platform is rare for this purpose. Recently, a few CB-based two-component sensory platforms has been reported 

for biogenic polyamines including spermine and spermidine based on supramolecular recognition, which trigger 

a fluorescence quenching by the displacement of the dye molecule from CB by the analyte owing to its stronger 

binding ability with the host. However, they are not highly sensitive to biogenic polyamine (detection level > 10
-

5
 M) and also not validated in biological environment. We envisaged a three-component sensory platform for 

detection of spermine and spermidine. Fluoremetric detection and imaging of various biomolecules is one of our 

current research interests [2,3]. 

A novel supramolecular recognition based sensing platform for spermine and spermidine has been developed 

using a quantum dots (HAp), a tetraphenylethylene derivative (TPE-Hex-Py) and hydroxyl functionalized 

cucurbit-[6]-uril (CB[6]OH), which form a three-components assembly by electrostatic followed by 

supramolecular interactions and trigger a bluish-green fluorescence by aggregation-induced-emission (AIE) 

effect. The assembly disrupts by an intimidation of polyamine such as spermine and spermidine because of the 

stronger binding ability with CB resulting a turn-off fluorescence sensing platform for spermine and spermidine. 

 

 
Graphical representation for spermine sensing assay. 
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Heterocyclic compounds contribute to the major part of drugs found in natural products which have a wide range 

of bioactivities viz. anti-inflammatory, analgesic, antitumor, antipyretic, antibacterial, antimalarial, etc[1a]. 

Quinoline, one of the most studied heterocyclic molecule, has been used for the diverse biological functions and 

provide a ray of hope for lead optimization[1b]. In the last two decades, C-H activation emerged as an efficient 

method for the synthesis of new quinoline derivatives of the moiety[1c]. In this regard, we have developed 

efficient catalytic methods for C2, C3 and C8 functionalization of quinoline moiety by using diazonium salts [2], 

arynes[3], N-bromosuccinimide[4], and N-fluorobenzenesulfonimide[4], respectively. The mechanistic studies 

reveal that C2-amination follows [3+2] cycloaddition mechanism
 
[2] and C3-hydroxyarylation proceeds through 

1,3-dipolar cycloaddition reaction [3]. The developed method was also applicable for the synthesis of 3-

hydroxyquinolines from quinoline N-oxide via intramolecular 1,3 shift of oxygen atom from N-oxide of 

quinoline
 
[2]. 
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Parameters such as CO2:H2 feed ratio, number of active sites on promoter, and the catalyst size 

strongly controls the catalytic CO2 methanation. In this work, we have focused on catalytic activity 

aspects of Ni-based MgO catalysts for CO2 methanation. Ni-based MgO catalyst was prepared by two 

methods solution combustion synthesis and sonochemical synthesis and characterized to N2-

physisorption, X-ray diffraction (XRD), H2 temperature-programmed reduction (H2-TPR), X-ray 

photoelectron spectroscopy (XPS) and scanning electron microscope (SEM).  MgO promoter has 

provided with proper textual properties and active interaction with metal, which is helpful in the 

dispersion of NiO particles. Catalytic studies also indicated that the higher conversions of CO2 and 

methane selectivity towards methanation of CO2 are possible even while operating at higher gas 

hourly space velocity. As a result, NiO supported MgO as a promoter exhibits superior catalytic 

performance in CO2 methanation. 

Keywords: X-ray diffraction; Scanning electron microscope; CO2 methanation: NiO; MgO 

Figure 1: (A) & (B) CO2 conversion and CH4 yield versus reaction temperature (C) X-ray diffraction 

patterns of NiO-MgO catalysts 
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Tyrosinase enzyme catalyzes the biosynthesis of melanin from tyrosine through a chain of oxidative 

reactions, which is responsible for the colour of the skin, eyes and hair in humans. Melanin plays an 

essential role in protecting the skin from getting damaged upon the exposure to harmful UV 

radiations. The common disorders associated are hyperpigmentation, hypopigmentation and ageing. 

Not only in animals, but in plants as well tyrosinase is a key enzyme in managing the grade of 

commercially important fruits and vegetables.
 
Elemol, elemoxide, α-elemene are naturally occurring 

fragrant terpenes and form the skeleton of several biologically active naturally occurring compounds 

such as gyrosanol A, lobane diterpene derivatives etc.  These terpenes also find huge applications in 

scent and food companies. Amongst the four isomers of elemene i.e - - - -; β-

elemene has been accepted to be used in the human cancer treatment. However, others are yet to be 

explored for their bio-activities. In the present study, design & synthesis of novel oxygenated 

sesquiterpenes, α-elemene & economically beneficial sesquiterpenes have been demonstrated and also 

their ability to inhibit tyrosinase have been investigated. The details will be presented in the 

conference. 
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Abstract: The hindered non-nucleophilic base 2,4,6-tri-tert-butylpyridine (TTBP) is usually utilized 

as a proton scavenger and in general used in excess. We demonstrate here that the strained and bulky 

protonated 2,4,6-tri-tert-butylpyridine (TTBP) salts serve as efficient catalysts for highly 

stereoselective glycosylations of various glycals via a weak hydrogen-bonding with the alcohols. The 

bulkyness is proven to be essential for imparting stereoselectivity in these reactions particlularly 

involving the bulky silyl protected glycals. The counter anions also play role in the outcome of the 

reaction. This is the first report on the demonstration of TTBP salts as catalysts in glycosylations.  
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Abstract- We demonstrate here that the protonated 2,4,6-tri-tert-butylpyridine (TTBP) salts serve as 

efficient catalyst to synthesize silylated hemi acetal Glycosyl Donors from their respective Glycals at 

room temperature. These Glycosyl Donors cannot be attained by using known literature methods due 

to acid sensitive silyl protecting groups. Several applications of these donors are shown in this poster. 

An organocatalytic stereo selective direct dehydrative glycosylation of these synthesized lactols has 

been shown as an application using the cooperative iminium/amine catalysis. 
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Hydrogen has been considered as one of the most promising energy carrier because of its abundance, 

cheap and environmental friendliness. It is necessary to develop high capacity hydrogen storage 

medium. Metal doping has been found to be an effective method to improve hydrogen adsorption 

ability. B40 fullerene has been considered as promising hydrogen storage material due to its large 

surface area [1-3]. In this work hydrogen storage capacity with B40 fullerene doped with titanium (Ti) 

has been investigated by density functional theory. We have calculated the binding energies of Ti 

doped endohedrally and exohedrally at the hexagonal and heptagonal cavities. The binding energy 

calculation shows that the doping of Ti atoms outside the hollow sites of the B40 structure is most 

stable. It is observed that the shape and stability of the B40 cage structure rapidly changes with 

increased number of doping atoms. HOMO-LUMO study predicts that the transport is mainly 

controlled by LUMO. 5 and 6 H2 molecules are attached with Ti atoms on each hexagonal and 

heptagonal holes respectively. From the average hydrogen adsorption energies and nudged elastic 

band method study, it is observed that most of the interaction is physisorption with weak Vander 

Waals force interaction. 
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The most effective way to make the best use of CO2, is the reductive formylation of amines,
1-2

 as 

formamides have many applications in industry. A new protocol has been developed for reductive N-

formylation of amines with CO2 as a C1 carbon source and DMAB (Dimethylamine borane) as a 

reducing agent in the presence of Zr-containing metal-organic framework (MOF) as an efficient, 

heterogeneous recyclable catalyst. We used UiO-66 and UiO-66-NH2 as catalysts for N-formylation 

of amines and observed that both the catalyst performs equally. Therefore, we continued our studies 

with UiO-66 as a catalyst. The DMAB is used as a greener reducing agent (compare to silane) for the 

N-formylation of amines. The synthesized catalyst UiO-66 shows excellent activity for a series of 

amines including aliphatic, cyclic and aromatic amines to obtain the formamides in good to excellent 

yield. Advantageously, the UiO-66 MOF is reused up to four consecutive cycles without a significant 

decrease in catalytic activity.  

This work is mainly focused on the use of heterogeneous recyclable catalyst which could effectively 

catalyze N-formylation reaction of amines with CO2 as a C1 source. Herein, we prepared UiO-66 

which could be used as an efficient, cheap, non-toxic catalyst for the formamides synthesis from CO2 

and amines with DMAB as a reducing agent (Scheme 1). Additionally, we used UiO-66 without 

immobilized metal or any support. 

 

Scheme 1: Formylation of amines by using CO2 and DMAB as a reducing agent. 
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Alzheimer‟s disease (AD), a neurodegenerative disorder characterized by a slowly progressive 

dementia and brain atrophy is becoming a common health problem with the ever-increasing aging 

population [1]. One of the hallmarks of AD is neurofibrillary tangles, formed due to 

hyperphosphorylation of tau protein [1]. Diagnosis, disease progression and drug action rely on the 

AD biomarkers. Mainly CSF tau and phosphorylated tau (p-tau) have been observed to serve the 

purpose of early detection of AD. Recently, it has been found that patients with Alzheimer‟s dementia 

have much higher hyperphosphorylated tau protein in CSF compared to control groups. Therefore, 

ultrasensitive detection methods for measurement of the low level of total tau as well as p-tau could 

provide an opportunity to develop clinical diagnostic tool for AD.  

Polydiacetylenes (PDAs) comprises a class of chromatic polymers which have attracted significant 

interest over the past few years as a promising platform for chemo- and bio-sensing [2]. In particular, 

PDA is preferably chosen over other fluorophores because of its high sensitivity which results in 

detection at nano-molar level. Our current research endeavour is focused on designing a platform for 

chemo and bio-sensing applications [3]. The present talk is about the PCDA liposome-based rapid 

sensing platform for detection of AD biomarker (tau protein).  

 

 

 

 

Schematic representation of the fabrication steps of the anti tau antibody-conjugated polydiacetylene (PDA) for 

the tau protein detection. (1) Anti Tau antibody, (2) BSA, (3) UV irradiation (at 254 nm) and (4) Tau protein. 

 

 

References: 

1. A. Kumar, A. S. Ekavali, Pharmacological Reports, 2015, 67, 195. 

2. Chen et al. Chem. Soc. Rev., 2012, 41, 4610. 

3. a) V. Kumar, V. G. Naik, A. Das, S. B. Bal, M. Biswas, N. Kumar, A. Ganguly, A. Chatterjee and M. Banerjee, 

Tetrahedron, 2019, 27, 3722. b) V. G. Naik, S. D. Hiremath, A. Das, D. Banwari, R. U. Gawas, M. Biswas, M. 
Banerjee and A. Chatterjee, Mater. Chem. Front., 2018, 2, 2091. 

 

 

 

P7 

mailto:amrita@goa.bits-pilani.ac.in


   NFCFA 2019 

70 

 

Development of novel Ruthenium (II) and Iridium (III) based 

monometallic, bimetallic and heterobimetallic scaffolds for theranostic 

application in treatment of cancer                                                                       

                                             NILMADHAB ROY*, PRIYANKAR PAIRA 

Department of Chemistry, School of Advanced Sciences, VIT, Vellore-632014, Tamilnadu, 

India 

nmr.chem1@gmail.com ,Priyankar.paira@vit.ac.in  

      ABSTRACT  

       

  We are in a great menace due to unrestricted increase of third most fatal disease, cancer as we are 

still unable to discover appropriate medicine to defeat cancer permanently. Although there are some 

market available drugs,  they are associated with lots of demerits in treatment of cancer and thereby 

they are gradually losing their importance. From that point of view, our main objective is to find out 

the suitable medicines capable of diagnosing as well as killing of cancer cells and thus we have 

aspired to develop i) target specific, ii) cytoselective rendering the normal cell unaffected, iii) water 

soluble, iv) cancer cell permeable, v) luminescent drug to get rid from the grip of cancer by using the 

drug theranostically, i.e. detection and destruction of cancer cell simultaneously. In order to achieve 

our goal, we have tried to prepare novel Ru(II) and Ir(III) based bi metallic and hetero bimetallic 

drugs in our laboratory using environmentally benign “Green Methodology”  in treatment of cancer 

theranostically. The interesting feature of our scaffolds are the presence of two different metals in a 

same moiety which can fulfill both the requirements of detection and destruction of cancer cell by 

using only one drug at a time as the attachment of iridium metal makes the scaffold more fluorescent 

by shifting the emission wavelength to NIR region and compels the scaffolds to act as a good 

anticancer agent along with the presence of ruthenium metal. It is noteworthy that we already 

succeeded upto in vitro study with that scaffolds and hope it will help in cancer treatment and will act 

as live cell imaging probe in near future due to having excellent anticancer activity with good 

fluorescent property. 
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Abstract:  

Ultrasonic velocity and viscosity values provide an indepth and significant insight of the various 

interactions taking place in binary liquid mixtures. Ultrasonic velocity values have been obtained 

using five approaches viz., Danusso, Van Deal, Nomoto, Junjie and Collision Factor Theory at 

varying temperatures.  Evaluation of viscosity has been carried using several  predictive models 

namely, Bingham, Kendall & Munroe, Frenkel, Hind & Ubbelhode, Erying, Gambill, Frenkel 

Modified, Linear, Logarithmic mode, Dey Biswas alongwith correlative approaches like Hind, 

Grunberg-Nissan, Wijk, Katti-Choudhari, Tamura Kurata. Molecular interactions studies have been 

carried out with the help of interaction parameter and non- linearity parameter (B/A) has also been  

evaluated. 
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Levulinic acid (LA) is one of the most important platform molecules obtained from lignocellulosic 

biomass by simple hydrolysis process. Levulinic acid conversion to downstream chemicals has gained 

significant attention for sustainable developing of energy and chemical molecules. Levulinic acid on 

selective hydr -valerolactone, 1, 4-PeDO, 

-valerolactone is one of the most important molecules, 

due to its applications as fuel additive, solvent, liquid fuel, and an ideal precursor for the production 

of the valuable derivatives, having wide range applications in chemical and petrochemical industries 

[1-2]. In this work, a number of mono- and bi-metallic compositions of Ru and Ni were prepared and 

used to investigate their -Valerolactone hydrogenation 

in an aqueous medium [3]. We found that levulinic acid hydrogenation over 0.5Ru-5Ni/MMT catalyst 

gave 91% LA conversion with 100% GVL selectivity in water within 5h, at 220
o
C and 250psig H2 

pressure [4]. Structural characterization and activity testing of 0.5Ru-5Ni/MMT catalyst evidenced the 

electronic transformation between Ru-Ni and acidic sites (Lewis as well as Brønsted acidic sites) of 

the catalyst. It was found tha, synergistic effect enhanced the catalytic efficiency of Ru-Ni bimetallic 

catalyst. A plausible reaction pathway is shown in scheme 1, Dehydration of LA to angelica lactone 

takes place over Lewis and Brønsted acidic sites, then dissociatively adsorbed H2 on the Ru-Ni 

- angelica lactone to form GVL. Figure 1 shows that the catalyst can 

be efficiently recycled up to 7 recycles without losing the conversion and selectivity pattern.  

 

 

 

 

 

 

 

Scheme 1. Plausible reaction mechanism for levulinic acid hydrogenation.                    Figure 1. Catalyst recycle study 
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Cheminformatics studies have shown that most of the drug molecules occupy a very small portion of 

the vast „chemical space‟ that remains to be explored, especially in the context of drug discovery [1]. 

Generation of synthetically tractable virtual libraries [2] belonging to the unexplored portion of the 

chemical universe in combination with the virtual screening (VS) technologies [3] can provide novel 

scaffolds as a starting point for a lead generation against therapeutic targets. With this objective, we 

generated a small combinatorial library based on Ugi-reaction [4], a well-known Multi-component 

reaction (MCR) that provide a diverse set of molecules in one synthetic step. A diverse set of 

commercially available heterocyclic components (aldehydes, amines, carboxylic acids and isonitriles) 

were used to develop the library. Cheminformatics analysis and comparison with the existing drugs 

and natural-products suggest that the molecules in this library indeed represent a different and novel 

chemical space.  

Thus, this virtual library provides a useful tool for drug design in combination with various VS 

techniques. Since the library members are products of the highly versatile Ugi-reaction, the virtual 

hits are amenable to rapid one-step synthesis and further experimental validation. 

   

 Scheme.1 Colour-coded map of the chemical space obtained from PCA  
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In recent years, there has been a surge in analysis of real world networks using Random Matrix theory 

(RMT). The statistics from RMT have successfully explained patterns of spectral correlations in 

various networks. Typical examples include protein-protein interactions [1], financial correlation, 

traffic systems etc. In this work we analyze several chemical libraries under the framework of 

Network theory and Random matrix theory. We transform chemical libraries into chemical space 

networks (CSN) using RECON descriptors [2] and various similarity thresholds. CSNs represent an 

alternative [3] to the conventional coordinate-based representations of chemical space. We study the 

eigenvalue spectra of the adjacency matrices of CSNs, and compare them to those of Erdos-Renyi 

networks at similar edge densities. Measures studied include nearest and next nearest neighbour 

spacing distributions, number variance and spectral rigidity. We demonstrate that short range 

correlations between the eigenvalues of spectra follow the predictions of RMT, exhibiting universal 

behaviour given by Wigner‟s surmise [4] for Gaussian Orthogonal Ensemble (GOE). The long range 

correlations between the levels match the expected behaviour however a significant deviation from 

patterns followed by GOE is observed. Our studies indicate that RMT could be a potential tool for 

analysis of chemical libraries for drug design applications. 
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This work is focuse on use of graphene oxide-polyaniline (GO-PANI) nanocomposite as fluorescent 

probe for sensing of purines viz adenine (A) and guanine (G). Swollen liquid crystalline mesophase 

were used as soft template for the synthesis of graphene oxide-polyaniline nanocomposite. 

Nanocomposite showed the enhanced fluorescence emission peak at 441 nm (Dexcitation = 361 nm) 

upon interaction of A and G solutions in dimethyl sulfoxide, GO exhibited quenching at 540 nm 

(Dexcitation = 261 nm). The fluorescence emission spectra of GO-PANI nanocomposite and GO were 

recorded in the the pressence of A and G concentrations upto 1.2 × 10
−4

 M. The limits of detection 

(LOD) determined from the increasing concentration study for GO-PANI nanocomposite and GO are 

7.5 × 10
−6

 M and 13.4 × 10−6 M respectively. The LOD in the case of GO is same almost for both A 

(13.0 × 10
−6

 ) and G (13.6 × 10
−6

 M). The binding constant (Kb) determined for GO-PANI with 

purines are in the range of 0.05-0.08 × 10
3
 M

−1
which is higher in the case of GO (2.42–7.52 × 10

3
 M

−1
 

). The lifetime measurement illustrates, an excited state interaction of GO-PANI nanocomposite and 

GO with purines. This is evident from the increasing lifetime from 4.3 ns to 29.2 ns for GO-PANI 

nanocomposite, while 17.5 ns to 37.2 ns for GO respectively. The short lifetime of the GOPANI 

nanocomposite in comparison with GO suggest an electronic charge dissipation of the excited state 

between polyaniline and graphene oxide possibly due to the alignment of polyaniline on the graphene 

oxide sheet. The photopysical properties of GO-PANI nanocomposite and GO observed in this study 

is new and has potential for application as fluorescent probe for the detection of purines. 
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Abstract 

Hydrazine is a strong reductant, highly reactive and is widely used in chemical and pharmaceutical industries 

[1]. However, the toxicity level of hydrazine can inevitably bring harm to the environment and human beings 

[2]. United States Environmental Protection Agency (EPA) classified hydrazine as a human carcinogen with a 

low threshold limit value of 10 ppb [3]. Thus, it is of great significance to develop sensitive and selective 

methods for the detection of hydrazine. Among various methods, fluorimetry is one of the simplest handling 

techniques owing to its advantages in rapid response, speediness, real-time detection, simplicity and high 

sensitivity [4]. 

Till date, many fluorescent probes based on ESIPT have been reported for the detection of hydrazine 

which required large amount of organic solvents for spectroscopic studies [5]. However, in this work, 

we have introduced the concept of green chemical method in synthesizing the molecular probe and 

developed “turn-on” type fluorescent probe (1) for the detection of hydrazine. Moreover, it is 

observed that 2-(benzo[d]thiazol-2-yl)phenol (2) shows high enhancement in fluorescent intensity due 

to excited state intramolecular proton transfer mechanism (ESIPT) [6,7]. In continuation, our probe 

shows selectively high response toward hydrazine over other cations, anions and amines, with a 

fluorogenic change from colorless to greenish blue with the formation of substituted benzothiazole 

which is strongly fluorescent and benzohydrazide as co-product. The method described has the 

advantages of operational simplicity, excellent yields, high chemo-selectivity and cost effective 

having clean-green reaction profile. 

 

Figure 1.Schematic representation of sensing process based of probe (1) towards hydrazine by turn on type ESIPT. 
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Deviation in viscosities (    have been calculated from the measured viscosities(   at 303.15, 308.15 and 

313.15 K for the binary mixtures of p-Cymene with fluorobenzene, chlorobenzene and bromobenzene along the 

whole composition range and at atmospheric pressure. Further, Excess Gibbs energy of activation for viscous 

flow (G 
E
) is also calculated. The viscosity data are correlated with the two body empirical equations like 

Grunberg–Nissan, Dolezalek–Schulze, Tamura–Kurata, Katti–Chaudhri and three body McAllister's equation 

and interaction parameters D 12, G 12, T 12, and Wvis/RT are also calculated. Excess properties are fitted using the 

Redlich-Kister polynomial equation. The results were interpreted in terms of the intermolecular interactions are 

present between the component molecules. Grunberg and Nissan [1] have formulated equation to assess the 

molecular interactions leading to viscosity changes, 

    
  

       
       

          

where, G12 is a constant, proportional to interchange energy, X is the mole fraction,   is the dynamic viscosity 

and the subscripts 1, 2 and 12 stands for the pure components, P-Cymene, aromatic hydrocarbon and mixtures, 

respectively. 

Dolezalek and Schulze [2] have suggested the following equation for the viscosity of binary liquid mixtures, 

 
  

   
  

 
   

  
 
          

 where, D12 is interaction parameter and is attributed to unlike pair of interactions, X1, X2 and  1,  2 are the mole 

fraction and dynamic viscosity of the component 1 and component 2 respectively. 

 

 

 

 

 

 

 

 

 

Figure 1.  Variation of viscosities (Δη) as a function of mole fraction for the system 

P-Cymene + Fluorobenzene, (■); Chlorobenzene, (●); Bromobenzene (▲) at T = 303.15K. 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Excess Gibbs free energy of activation for viscous flow (G
E
) as a function of mole fraction for 

the P-Cymene + Fluorobenzene, (■); Chlorobenzene, (●); Bromobenzene (▲) at T = 303.15K. 
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Abstract 

Over the past few years, spirocyclic compounds have attracted the attention from both synthetic and 

medicinal chemists because of their wide occurrence in many natural products and biologically 

important molecules.[1] In particular, spirooxindole cycloalkane motifs are embodied in natural 

alkaloids such as cirinalins A, cyclopiamine B, welwitindolinone A, etc.[2] In recent years, our group 

as well as others have  utilized  the  MBH  adducts of nitroalkenes and  their  derivatives  as  efficient  

synthons  for  the  synthesis  of  biologically active  compounds, including natural products.[3]  

 

Herein, we employed the oxindolin-3-yl-malononitrile as binucleophile for the first time. The 1,2-

binucleophilic reactivity of this moiety has been demonstrated in the synthesis of substituted 

spirocyclopentane-1,3'-indolinone via [3+2] annulation with nitroalkene derived MBH acetates. 

Formation of different regioisomers as single diastereomers has been observed when organic and 

inorganic bases were employed.  
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 Rosmarinus officinalis is a perennial herb native to mediterranean region which belongs to lamiaceae 

family of kingdom plantae. It is also cultivated in few parts of India. It is mainly used as culinary herb 

as food flavour and tea. It is known for its antioxidant and antimicrobial[1], neuroprotective[2], anti-

inflammatory and anti-tumour[3] properties. The systematic investigation of arial parts of plant has 

resulted in isolation of following noteworthy secondary metabolites namely  Rosmarinic  Acid, 

Ursolic Acid, Betulinic Acid,  Carnosic Acid, Carnosol, Isorosmanol,  Genkwanin .Ursolic acid (UA)  

is  obtained as a major constituent and is reported as a potent lead   for  anti-neoplastic and anti-HIV   

therapeutics. Moreover it has been used in Chinese medicine system as anti-oxidant. Rosmarinic acid 

is another important constituent which has shown antiviral and anti-inflammatory effect against 

Japanese encephalitis [4]. The isolated  compounds are determined with the help of  NMR and IR 

spectroscopic techniques including Mass spectrometry. The isolated molecules will be  chemically 

transformed to enhance their bioactivity. 

 

                             Fig1(A). Compounds isolated from Rosmarinus officinalis. 
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Evaluation of ultrasonic velocity has been carried out employing five different approaches namely, 

Van Dael, Nomoto, Junjie, Danusso and CFT (Collision Factor Theory) for binary liquid mixtures at 

different temperatures spanning from 298.15 K to 323.15 K. Viscometric investigations have been 

carried out using both predictive and correlative approaches which also include some recently 

developed models, viz.,  Kendall Munroe, Refutas, Sutherland Wassiljewa, Dey – Biswas, Grunberg 

Nissan and Tamura Kurata. A comparative study has been carried out to study the merits/demerits of 

the various approaches using Average Absolute Percentage Deviation (AAPD) as the criterion to 

check the predictive capability and their efficacy. 

Furthermore, molecular interaction studies have been carried out to study the nature and extent of 

interaction which play a key role in understanding the thermodynamic and transport properties of 

liquid mixtures. 
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Electric vehicle is buzz word in recent past. Actually, existing electrical systems are not yet ready for 

this. Developing countries like India are switching from conventional fissile fuel based vehicles to 

electrically operated vehicles. Every country has set some unrealistic target years. Many of these 

countries will have to pass through a decade of retrofit. Retrofitting of existing vehicles to electrically 

operated mode will be economical for end users and essentials for environment. Scrapping of many 

old vehicles and their parts will also come up due to implementation of BS6 norms in coming years. 

Thus entire automobile industry will see decade of retrofitting and scrapping. With scrappage policy 

in offing in India, 28 million vehicles are set to go off road by April 2020. Applied chemistry related 

to scrappage, recycle and retrofitting will acquire importance. 

In scrappage centre, shredding of various parts material like plastics, metals, glass, tires etc., will have 

to be done followed by some chemical treatments to recycle and reuse them. Remanufacturing part 

require up to 85% less raw material and 80 % less energy compare to newly made parts. It can save up 

to 300 tonne of aluminium and 800 tonnes of steel per year in countries like India [1].  The chemical 

treatment depends on the type of scrap such as metals, plastic, rubber, glass, cloth, craft etc. Industries 

in the area of collection of hazardous waste, neutralization, various treatment of materials, recycling 

through various chemical processes are going to get business. Reuse of colour and white plastic for 

road making, scientific land filling, bio mining and bioleaching, converting liquid waste to BoD less 

than ten will be part of new applied chemistry. Chemistry of lightweight materials is set to become 

new sub branch in chemistry. Chemistry related to cleaning, materials separation, coating removal and 

putting, impurity separation etc. will gain importance.   

 

 

 

 

 

 

 

 

 

 

Fig 1. Various materials in scrappage of a vehicle with their recycling methods. 
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Multi-enzyme complexes form a critical core of metabolic processes. Enzyme cascade reactions have 

been applied in a clinical diagnostic context for the identification and quantification of key 

metabolites. Several variants of immobilized-enzyme constructs have been researched, with carrier-

agents ranging from nanoparticles to nucleic acids. These applications seldom pay attention to the 

spatial separation of participating enzymes and the cellular behavior of the prepared constructs. In this 

study, we have created cascade enzyme constructs based on magnetic nanoparticles (MNPs) with 

chitosan and Sulfonated Polystyrene coatings. We study the cascade enzyme efficiency of the 

constructs and their performance across pH and temperature ranges. We also investigate the uptake 

and behavior of our constructs inside cancerous and non-cancerous cells. By exploiting the substrate-

specific behavior of our constructs, we visualize their cellular uptake in higher amounts. The uptake is 

found to be in proportion of glucose administered in the medium of growth of the cells. Comparison 

of such behaviour between cancer and normal cell lines clearly highlight the distinctive behaviour of 

our cascade nano-constructs. Our novel constructs exhibit robust cascade enzyme behaviour across 

pH and temperature ranges and exhibit intriguing activity in cells. 

 

 

Fig.1 Schematic representation of preparation of hybrid magnetic nano constructs. 
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A tripodal azobenzene derivative 1 has been designed and synthesized. The molecule displays trans to 

cis photoisomerization under exposure to 366 nm light.  The reverse isomerization from the cis to 

trans takes place under 466 nm (blue) light. The cis-trans reversal also occurs thermally. This tripodal 

molecule acts as a receptor to various anions with varying degree of selectivity in the two 

photoisomeric forms. The interesting photochemical process of this molecule and its binding 

properties will be presented and discussed.  

  

 
  

 

 

 

 

 

 

 

 

References: 

1. C. Jin, M. Zhang, L. Wu, Y. Guan, Y. Pan, J. Jiang, C. Lin and L. Wang, Chem. Commun. 2013, 49, 2025–2027. 

2. M. Saha, S. Bandyopadhyay, Chem. Commun. 2019, 55, 3294–3297. 
 

 

 

 

 

 

 

 

P21 



   NFCFA 2019 

84 

 

Effect of solvent on hydrothermal synthesis of MIL-53 (Al/Fe) and its 

application for dye adsorption  
 

Anjali A. Meshram, Sharad M. Sontakke*  

Department of Chemical Engineering, Birla Institute of Technology and Science, Pilani-

K. K. Birla Goa Campus, NH 17 B Bypass Road, Zuarinagar, Goa 403726 INDIA. 

E-mail: sharads@goa.bits-pilani.ac.in 

 
Metal organic frameworks (MOFs) are class of crystalline material which poses excellent 

physicochemical properties such as high surface area, tunable pore size, low density, structural 

adaptability, etc [1]. These materials are explored in catalysis, gas separation, hydrogen storage, 

sensors, biomedical application, etc. Based on the source of energy used for the synthesis process, 

there are different methods such as microwave, ultrasound, electrochemical, mechanochemical and 

hydrothermal synthesis [2]. Among the reported methods hydrothermal synthesis has receoved 

considerable attention due to its ditinct advantages over the others.   

In the present work, we studied the hydrothermal synthesis of MIL-53 (Al/Fe) MOF. The effect of 

solvent on the synthesis was investigated. Synthesized materials were characterized to study their 

properties using standard analytical techniques such as XRD, BET, FTIR, UVDRS, SEM and particle 

size distribution.  

As an application part, the synthesized materials were used for adsorptive removal of cationic dyes. 

The effect of various parameters on adsorption are investigated. The batch experimental data was 

fitted using various isotherms and underlying mechanism was investigated. 
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An efficient construction of phenyl-substituted coumarin-pyrrole-isoquinoline-fused pentacycles via 

tandem Bischler–Napieralski – Michael Reaction and oxidation is reported by us recently and the 

same will be presented [1]. Lamellarins having a unique pyrrolocoumarin structure, are natural 

products isolated from marine mollusks and ascidians [2]. The synthesis of lamellarins has attracted 

considerable attention from organic and medicinal chemists over the past three decades. Previous 

synthetic approaches can be generally clasified in two categories. One involves the construction of the 

pyrrole core as the key step, and second refers to the functionalisation of pyrrole ring to the 

pentacyclic skeleton [3]. A five step method of ours shows the unique construction of the pentacyclic 

moiety in a metal free convergent route. The present method can be classified distinctively than above 

two categories as the formation of isoquinoline-pyrrole takes place in a tandem manner. Six 

derivatives of lamellarins are efficiently prepared with different substituents on aryl as well as 

coumarin ring in good overall yields.  
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Abstract 

Mild steel has many applications like automobile and business machine, marine and chemical industries, 

household applications [1]. Mild steel, also known as plain-carbon steel, is now most common form of steel and 

it provides material properties that are acceptable for many applications [2]. However, the challenges are that it 

has low corrosion resistance especially in acidic environments [3]. Unestimated losses occur due to corrosion of 

mild steel. Therefore, there is a necessary need to develop some excellent corrosion controlling methods [4]. 

Corrosion of mild steel is studied at different temperature 35, 40, 45, 45, and 55±0.1˚C for different immersion 

period 1, 2, 3 and 4 hours in 0.5M trichloroacetic acid medium. Weight loss method is used for study. 

Synthesized Schiff base used for inhibition was characterized by IR, Surface of metal was defined with the help 

of SEM/TEM and multilayer was formed on the surface of metal, Elemental analysis, X-Ray diffraction etc. 

Inhibitor efficiency decreases with increases in period of immersion. Inhibitor efficiencies (%) were calculated 

by using equation %I= (W₀-Wi)/Wi. The rate of corrosion increases with temperature. To know more about the 

inhibition process, adsorption isotherm, Arrhenius equation (k= Aeˉ
Ea/RT

) is used.  

 

Keywords: Corrosion, Inhibition, different temperature and immersion period, Schiff base 
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There is a current global need for clean and feasible energy sources. Fossil fuels are non-

renewable and require infinite resources, which are dwindling because of high cost and 

environmentally damaging retrieval techniques. So, the need for cheap and obtainable resources is 

greatly needed. Today, the technology around generating clean renewable energy is evolving about as 

fast as the rest of our modern world. And among the most versatile example is fuel cell technology. 

Fuel cell generates electricity from the simple and abundant hydrogen and oxygen found in chemical 

compounds all around us. It exhaust nothing but harmless water.  

A conventional Polymer Electrolyte Membrane(PEM) used in fuel cell is made up of Nafion or 

Poly(benzimidazole)[1,2] -condensation product of generally 3,3‟ diaminobenzidine(DAB) and 

isophthalic acid, in which the DAB is very costly and has poor solubility. While the proposed research 

work is deal with new monomer synthesis like 4,4'-(4,4'-bipyridine-2,6-diyl)dibenzene-1,2-diamine, 

4,4'-(3,4'-bipyridine-2,6-diyl)dibenzene-1,2-diamine etc. with various phthalic acid(s)[3,4]. The PEM 

obtain will have outstandingly durable and thermally stable properties.  
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The tridentate rigid coordination of a pincer ligand in meridional configuration is expected to enhance 

the catalytic reactivity of a pincer transition metal complex compared to a non-pincer complex 

composed of similar ligand environment. A DFT study is conducted on Ru(II) PNN type Milstein 

catalyst and a large variety of trans-hydrido carbonyl Ru(II) pincer complexes having XZY-type 

pincer ligands („pincer atoms‟ X and Y are selected from N, O, S, and P and Z is either C or N) to 

quantify the reactivity of the water splitting hydrogen elimination reaction. A homodesmotic reaction 

scheme in conjunction with molecular electrostatic potential (MESP) analysis is used to quantify and 

characterize the stabilizing/destabilizing effect of the pincer coordination in comparison with non-

pincer coordination. The pincer type coordination always led to more electron-rich ruthenium centre 

than the non-pincer coordination. The H2 elimination mechanism revealed for the Ru(II) complexes 

showed a decreasing activation energy (ΔE2) trend with increase in the electron rich character of the 

metal centre which is quantified in terms of the MESP at Ru(II), VRu. Pincer complexes having pincer 

atom Z = N showed ΔE2 17.5 – 21.1 kcal/mol (NNN is an exception) for the rate determining H2 

elimination step while those having Z = C showed ΔE2 6.9 – 13.0 kcal/mol. These results suggest that 

benzene based XCY type pincer ligands can be more effective than pyridine based XNY type ligands 

for designing water splitting catalysts. 

 
 

Scheme 1. The pincer effect explained for various pincer hydride complexes, differing in the donor atoms using 

activation barriers, and MESP parameters. 
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Heterocyclic moieties are recognized as the most valuable compounds as they are found in various 

natural products, agrochemicals and drugs. Therefore, heterocyclic compounds are in constant 

attention of the chemists across the globe. Quinoline is also considered as one of the important 

heterocycles as over some past decade‟s quinolines are mainly used as antimalarial drug [1]. 

However, the Plasmodium have continually shown resistance against the known drug molecules due 

to which malaria has arisen as a life threatening disease worldwide [2]. The present situation demands 

potential quinoline containing antimalarials. In this regard, our group focuses on the synthesis and 

functionalization of quinoline moiety via C-H bond functionalization to discover the new potential 

molecules against malaria. We have been able to synthesize C-8 and C-2 modified quinolines which 

are evaluated for the inhibition of growth of Plasmodium parasite in human red blood cells using 

Green microtiter SYBR plate based evaluation. Molecular docking studies were also performed using 

Autodoc and Schrodinger software. Biological evaluation of the compounds revealed that 3-

hydroxyquinolin-8-yl propanoates [3] (IC50 9.5 μM (Pf 3D7) and 11.9 μM (PfINDO), 2-quinoline-α-

hydroxypropionates (IC50 5.5 µM) and quinoline-8-acrylates [4] (IC50 14.2 µM) have good activities 

against chloroquine sensitive Pf3D7 strain. Unique binding sites and interactions (H- bonding, pi-pi 

interactions and salt bridges) of the evaluated compounds with P. falciparum protein (3BPF) were 

identified using computational docking studies. 
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Among all the neurodegenerative diseases (NDs), Alzheimer‟s disease (AD) has now become a big medical 

problem, especially in the countries where the population‟s age is increasing. The progress of AD 

involves a severe loss in memory and cognition leading to behavioral changes, depression, and an 

eventual death and hence requires immediate therapeutic intervention. AD is broadly recognized as a 

multidirectional disease, and the multiple origin of the pathology suggests that a key strategy for the 

preparation of new drugs could be found in the so-called “multi-target ligands” approach [1].One 

major strategy for the development of new therapeutics relates to the enhancement of cholinergic 

system through anticholinesterase inhibitors and has generated a lot of attention culminating in the 

development of different marketed drugs.Tacrine (1,2,3,4-tetrahydro-9-aminoacridine; THA) is an 

active acetylcholinesterase inhibitor administered to thousands of patients for the treatment of 

Alzheimer's disease (AD) [2]. The clinical use of tacrine, as a reversible AChEI and 

Butyrylcholinesterase (BuChE) inhibitor, was discontinued due to its hepatotoxicity. However, tacrine 

has been selected as the ideal active fragment because of its simple structure, clear activity and its 

superiority in structural modifications and thus it could be introduced in modified form into the overall 

molecular skeleton of 

multitarget directed anti 

Alzheimer‟s agent. In our 

present work, we have rationally 

designed such agents based on 

their in-silico studies. During in-

silico studies we got some 

interesting results showing high 

docking score for the compounds in which quinolone is attached with tacrine analogue through 

thiazole ring side. These compounds were able to penetrate deep inside the gorge of 

acetylcholinesterase enzyme which encouraged us to move towards the synthesis of such compounds. 

Based on docking studies and our experience in synthesis, we plan to prepare an array of thiazole 

substituted quinolone ester tagged tacrine analogs with a change in linking position in tacrine thus 

leading to much lower toxicity than the standard drug donepezil. The scheme for the synthesis of 

desired compounds is as given below.   
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Supramolecular self-assembly and molecular recognition processes are driven mainly by positive 

cooperativity in noncovalent interactions. Here we report hydrogen, tetrel, chalcogen, pnicogen, 

halogen, aerogen, and dihydrogen bonded dimer and trimer complexes, computed using MP2/6-

311++G(d,p) level ab initio theory. The dimer to trimer change is observed with positive cooperativity 

in all except two tetrel bonded complexes as the trimers showed tighter bonding than the dimer. 

Significant electron density reorganization is observed in monomers due noncovalent bond formation 

which is quantified using the changes in molecular electrostatic potential (MESP) at bonded atoms. 

Associated with every noncovalent interaction XDYA, an electron density flow is observed from donor 

site in XD to acceptor site in YA which makes the donor site in YA more electron rich and acceptor site 

in XD more electron deficient than their free state. As a result, YA in dimer showed a tendency to form 

a stronger noncovalent bond with an electron-deficient centre of a third molecule while the XD in 

dimer showed a tendency to form a stronger noncovalent bond with an electron-rich centre of a third 

molecule.  The change in change-of-MESP at the donor and acceptor atoms involved in bond 

Vn) is used as a parameter to assess the extent of electron donor-acceptor (eDA) 

interaction in dimers and trimers and found that (Vn) is directly proportional to the total binding 

energy (Figure 1). The charge-transfer in the dimer due to eDA interaction enhances the interactive 

behavior of dimer with a third molecule towards the formation of a noncovalent trimer complex with 

positive cooperativity.  

 

 

Figure 1. The correlation between Vn and binding energy for the dimer (red dots) and trimer (black dots) complexes 
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Saving the earth is the need of the hour and Chemists are searching for ways and means to protect 

Mother Earth. Green protocols have received substantial levels of consideration because of the 

increasing demand for greener unit processes in the chemical industry [1]. Green Chemistry with its 

focus on waste reduction, atom economy, energy saving, easy work-ups and avoidance of hazardous 

chemicals is ever growing .In   present times   multi-component reactions (MCRs )have received 

much thoughtfulness as they offer significant  advantages over conventional synthetic  methodologies 

[1]. 

Isoxazole scaffolds are an important part of heterocyclic compounds and display a wide range of 

biological and pharmaceutical activities [2]. This poster presents the work done on the Green one pot 

synthesis of 3,4-disubstituted isoxazol - 5(4H)-ones using starch solution as a reaction media. An 

interesting one -pot three component reaction of ethylacetoacetate, hydroxylamine hydrochloride and 

aromatic aldehydes under conventional thermal as well as microwave irradiation has been carried out. 

Antimicrobial studies were carried out on the 4 prepared compounds. 

 

 

 

Scheme 1 
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In this article, highly fluorescent nitrogen doped carbon dot (NCD) threads were synthesized via 

simple pyrolysis of citric acid, p-hydroxy-benzoic acid and ammonia. The NCD‟s show excitation 

independent behavior with maximum excitation and emission wavelengths of 350 nm and 435 nm, 

respectively. The developed probe was used as a turn-off fluorescent sensor for the selective and 

sensitive determination of permanganate ions in aqueous media while its hydrogel hybrid displayed 

beautiful purple color demonstrating its potential as a naked eye sensor for gold detection.[1] The 

ratiometric sensor exhibited excellent selectivity towards permanganate ions over 27 other ions with a 

detection limit of 0.17 µM having a linear regression value (R
2
) of 0.9944. Similarly, the limit of 

detection for gold ions is 1.285 µM. In addition to this, the synthesized NCD‟s were used as a 

fluorescent ink as well as a naked eye marker in association with a gold solution demonstrating its 

forensic and anti-counterfeiting applications.[2] 

 

 
Scheme 1. Mechanistic view of NCD‟s as gold sensor, permanganate ion sensor and fluorescent ink. 
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Abstract 

In this work, a series of Co-Al hydrotalcites were  synthesized in the molar ratio of 1:1(cat-3), 2:1(cat-

4), 3:1(cat-5). These synthesized Co-Al hydrotalcites were characterized by different characterization 

techniques such as XRD, XPS, FT-IR, SEM, EDX, TGA, and N2 physical adsorption. The catalytic 

properties of the prepared Co-Al hydrotalcites in different molar ratio were investigated for the 

dehydration of fructose to 5-hydroxymethylfurfural (HMF), and selective oxidation of the HMF into 

2,5-diformylfuran (DFF). The complete conversion of HMF led to 95% yield of DFF at 120 ºC under 

3 bar oxygen pressure in dimethyl sulfoxide (DMSO) for 6 h. DFF in the yield of 87 % with 100% 

conversion of fructose could be achieved in a one pot and two-step reaction using Co-Al calacite in 

ratio of 2:1(cat-4).  A 77% yield of DFF was obtained in one-pot and one-step reaction using the same 

hydrotalcite catalyst. A DFF yield of 59 % was achieved in a one pot and one-step reaction using air 

as oxidant. After completion of the reaction, the catalyst can be separate very easily and can be 

reused up to four times without any significant loss in its catalytic activity. 
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Small conjugated organic molecules are widely investigated in last two decades due to their highly 

ordered crystalline structure and better solubility. They exhibit high charge mobility in several organic 

optoelectronic devices, mainly organic field effect transistors (OFETs) and organic solar cells (OSCs) 

[1]. Selenophene based small molecules are more suitable as donor type molecules than other 

available conjugated small molecules. Numerous synthetic methods are reported for the synthesis of 

selenophenes from corresponding alkyne functionalized substrate with alkyl selenide at terminal or 

using selenium dioxide [2]. 

A series of π-extended selenophene derivatives were synthesized via insertion of selenium atom into 

π-electron rich polycyclic arynes in a single step in absence of other reagent/catalyst [3]. Annulation 

of Selenium atom was achieved at 205 ℃ using NMP as solvent. These selenophene fused ring 

systems, formed in appreciably good amounts, are fairly stable and form good quality crystals, which 

allow us to deduce the structure-property relationship. Fusion of selenium metal to the arylethynyl 

unit is observed to be site selective and the direction was governed by the ring current and availability 

of π-electron for electrophilic attack. Moreover, different π-electron densities of two carbon atoms, 

next to alkyne substituted carbon can be a deciding factor for selecting the appropriate site of 

selenium attack and it was observed to be the α-carbon in most of the cases. Alternatively, insufficient 

π-electron density of attacking carbon atom does not permit this type of attack. Rather, it leads to 

reduction of alkyne to selective „E‟-alkene involving selenium atom. Fusion of thiophene or 

selenophene at terminal position in place of normal arylethynyl substituent were anticipated to exhibit 

quite high 'hole' mobility and hence considered as excellent candidates for OFET device fabrication 

prior to their functional polymerization. 
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Structure and energetics of the interaction of CO2 molecules with anions F

‾
, Cl

‾
, Br

‾
, CN

‾
, NC

‾
, OH

‾
, 

ClO
‾
, NH2

‾
, and NO2

‾
, have been studied at the M06L/6−311++G** level of density functional theory. 

[1] The maximum number of CO2 molecules (nmax) adsorbed by the anions to saturate the first shell of 

coordination varies from 8 – 12 in different complexes. The anion…CO2 distance (dint) in F
‾
(CO2), 

NC
‾
(CO2), ClO

‾
(CO2), HO

‾
(CO2) and H2N

‾
(CO2) is 1.533, 1.527, 1.468, 1.456, and 1.470 Å, 

respectively which indicates covalent bond formation between carbon and the anion which is 

confirmed from the interaction energy (Eint) values of these complexes 29.0, 14.7, 23.2, 41.7, and 48.1 

kcal/mol, respectively. The Cl
‾
, Br

‾
, CN

‾
 and NO2

‾
 interact always non-covalently with the carbon 

center of CO2 with dint in the range of 2.5 – 2.9 Å. With the adsorption of each CO2, an average 

increment of 5.9 – 6.7 kcal/mol is observed in the Eint value of the complexes. The Eint per CO2 

(Eint/CO2) is nearly a constant for all the non-covalent complexes, even up to nmax number of CO2 

adsorbed. Though the primary anion…CO2 interaction gets weaker with the increasing size of CO2 

cluster, a steady increase in the secondary O…C interaction between adsorbed CO2 molecules helps 

the systems to maintain a constant value for Eint/CO2. The electron density data of non-covalent bond 

critical points in quantum theory of atoms in molecules (QTAIM) analysis are used to partition the 

total interaction energy data in to primary anion…C and secondary O…C interactions. Further, the 

multicenter charge delocalization in the anionic complexes is explained using the molecular 

electrostatic potential (MESP) analysis. The study proves that anions possess a remarkable ability to 

interact with a large number of CO2 molecules due to cooperativity resulting from the secondary 

O…C interactions which compensate for the weakening of the primary anion…C interactions. [2] 

This property of the anion-CO2 interactions can be exploited for developing anionic or anion-

incorporated materials for CO2 storage.  
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An efficient metal-free and cost-effective method for the synthesis of coumarin and butenolide 4-

sulfonates has been developed [1]. The reaction involves addition of sulfonic acids to ethyl 

propiolates followed by lactonization, resulting in direct formation of coumarin and butenolide 4-

sulfonates. This methodology has been elaborated to Sonogashira [2] and Suzuki coupling [3] 

including the synthesis of rac-tolterodine [4]. 
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Stimuli-responsive supramolecular host for fullerenes can open up the possibilities for handling the 

bucky balls with superior controls using the stimuli such as pH, electrical or magnetic fields, 

electrochemical and photonic signals.
[1]

 Light is one of the most extensively used stimuli because of 

its non-invasive nature and precise focus of its exposure area, and adjustment of its wavelength and 

intensity.
[2,3]

 The rational design and synthesised of chemical structure which is able to encapsulation 

and release of C60.  

We synthesized photoswitchable TPE based azobenzene supramolecular host, which is two-forms 

in that Z-form encapsulate C60 with a markedly different visual change in the colour.
[4]

 In addition, 

this encapsulation of C60 by host has been characterized by various spectroscopic methods and mass 

spectrometry. Upon exposure to visible light (>490 nm), the host switches to the E-form where the 

structural complementarity with the guest is destroyed as a result of which the C60 is disassembled 

from the host. The results described herein reveal an actionable roadmap to pursue further advances in 

component self-assembly particularly light-induced association and dissociation of a guest molecule. 
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Heterogenization of a homogenous catalyst by encapsulating inside a host has gained a lot of interest 

in the past few decades. By encapsulating the metal complexes inside the pores of zeolites, the 

electronic parameter of the metal center can be fine tuned with the space constraint imposed on the 

complex. The state-of-the-art field of catalysis associated with zeolite encapsulated transition metal 

complexes have found vast applications in different lab-scale organic synthesis like oxidation of 

phenols, alcohols, carbonyl compounds, alkenes, and carboxylic acids, coupling reactions [1] etc. CO2 

is a green house gas, and its conversion to useful chemicals is important. Since CO2 is 

thermodynamically stable and chemically inert, it is difficult to activate it for reactions [2]. Therefore, 

highly active substrates like epoxides or aziridines are preferred. The insertion of CO2 to these 

substrates is 100% atom economic. The area of conversion of CO2 to useful chemicals using host-

guest heterogeneous catalysis is less studied which gives an opportunity to explore it.  

In the current study, we present the conversion of styrene oxide to styrene carbonate catalyzed by 

“neat” as well as zeolite-Y encapsulated salophen metal complex. As seen, there is a stark difference 

in the TON values in both the cases (Scheme 1). The increase in TON of encapsulated complex is 

mainly attributed to the change in electronic environment after the encapsulation. Thus, encapsulation 

of the salophen complex in supercage of zeolite-Y has increased its catalytic property almost by 8 

folds. Detailed analysis of these encapsulated systems only rationalize the origin of such observations 

and would also validate the mechanism of the catalytic reaction. 

 

   

Scheme 1: Synthesis of Styrene carbonate from Styrene oxide and comparison of TONs 
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Tailored nanostructured materials have a critical role in addressing the present challenges in energy, 

environment and health sectors. Nanostructured tungsten oxide (WO3) is one such versatile material 

that has found promising applications in the above mentioned sectors.[1-2] This work presents the 

effective utilization of urea as a nanostructure directing agent, under controlled conditions of pH, 

calcination temperature and time, to design 3D WO3 nanoporous networks using self-assembly of 

WO3 nanorods.[3] The synthesized nanostructures are characterized for their phase purity, shape, size 

and morphology using various surface characterization techniques. The effect of nanostructure design 

and dimensionality on improved electrocapacitive performance is investigated by measuring H
+
 

intercalation efficiency using cyclic voltammetry and galvanostatic charge discharge studies. The 

highest H
+
 diffusion coefficient of 1.3x10

-7
 cm

2
 s

-1
 and specific capacitance of 148 F g

-1 
is measured 

for 3D WO3 nanoporous structures. The improved electrocapacitive performance is attributed to 3D 

surface heterostructure, presence of well-aligned porous channels, together, which provides facile 

diffusion of H
+
 ions with an improved electroactive surface area. The simplicity and flexibility of the 

synthesis method to produce multidimensional WO3 nanostructures of improved electrocapacitive 

performance demonstrate promising results for device scale applications. 

 

 

 

 

 

 

 

 

 

Schematic 1: Formation of WO3 nanorods and their subsequent transformation into WO3 3D nanostructures. 
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An efficient synthesis of Oxamates by Pd/C-catalyzed oxidative cross double carbonylation of 

alcohols and inactivated tertiary amines has been demonstrated. The in-situ oxidative C-N bond 

cleavage of tertiary amines was achieved using molecular oxygen as an environmentally benign 

oxidant providing a user-friendly approach to the synthesis of Oxamates. Developed protocol showed 

excellent activity towards the cyclic as well as aliphatic tertiary amines and long-chain alcohols. This 

developed protocol system is advantageous as it is phosphine ligands free, base free, copper-free and 

easy recyclability of Pd/C catalyst. The Pd/C-catalyst was recycled up to five consecutive cycles. 
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In the recent years, nanocatalysts for the various reactions have gained immense interest due to their 

high catalytic efficiency. However, their tendency to agglomerate and problem of separation from 

reaction mixture limit their large scale application. Hence, immobilization of nanostructured catalysts 

on solid support (such as graphene) has become on attractive strategy to address these issues. 

 

Here, we are reporting a simple ‘in-situ’ co-precipitation reduction synthesis method for the 

preparation of nanocatalysts composed Ag, Ni nanoparticles, and reduced graphene oxide (RGO)
1
. 

First-principles calculations based on Density Functional Theory (DFT) were prepared to obtain the 

electronic structures and properties of Ag-Ni-graphene superlattice and to understand the interfacial 

interactions which exist in the interface between Ag, Ni, and graphene. The catalytic performance of 

the synthesized catalysts (AgxNi(1-x))yRGO(100-y) were evaluated for four reactions (i) reduction of 4-

nitrophenol (4-NP) in presence of excess NaBH4 in aqueous medium, (ii) A3 coupling reaction for the 

synthesis of propargylamines, (iii) epoxidation of styrene, and (iv) „Click reaction‟ for the synthesis of 

1,2,3-triazole derivatives. For all of these reactions the catalyst composed of Ag, Ni, and RGO, 

exhibited significantly higher catalytic activity than that of pure Ag, Ni, and RGO. Moreover, an easy 

magnetic recovery of this catalyst from the reactions mixture after completion of the catalysis 

reactions and the good reusability of the recovered catalyst was also reported here.  

An easy and simple method of synthesis, versatile catalytic activity, high catalytic efficiency and easy 

magnetic separation make (AgxNi(1-x))yRGO(100-y) nanocomposites as attractive catalysts for multiple 

organic reaction.  
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We demonstrate here that the protonated 2,4,6-tri-tert-butylpyridine (TTBP) salts serve as efficient 

catalyst to synthesize silylated hemi acetal Glycosyl Donors from their respective Glycals at room 

temperature. These Glycosyl Donors cannot be attained by using known literature methods due to acid 

sensitive silyl protecting groups. Several applications of these donors are shown in this poster. An 

organocatalytic stereo selective direct dehydrative glycosylation of these synthesized lactols has been 

shown as an application using the cooperative iminium/amine catalysis. 
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Two compounds cis[Ru(phen)2(benzpy)2](PF6)2(CH3)2CO 1 and 

cis[Ru(phen)2(dmpy)2]Cl27H2O 2 (phen: 1,10phenanthroline, benzpy: 4benzylpyridine, 

dmpy: 4dimethyl amino pyridine) have been synthesized and structurally characterized. The 

crystal structure of 1 reveals the closely packed arrangement of the cationic building units 

forming 1D chains which further form 2D open network dominated by  stacking and 

CH interactions forming pores occupied by acetone molecules. The (PF6)-
 
counter anion is 

linked with the cations via CHF interactions. In addition to this intra CHN and CH 

interactions reinforce the structure. Crystal structure of 1 contains solvent–accessible voids which 

occupy ~18 % of the crystal volume. The crystal structure of 2 exhibits an unprecedented two–

dimensional infinite 16–membered hybrid water chloride network {[(H2O)8(Cl)8]
8

}. Hybrid 

water chloride clusters occupy channels and exhibit a variety of H–bonding interactions with the 

cationic building units, thus forming three–dimensional hydrogen–bonded supramolecular 

network. The same compound 2 with different counter anions (PF6) demonstrates the formation of 

porous structure with solvent accessible voids. Thermal decomposition studies indicate that 

compounds 1 and 2 are thermally stable up to 213 °C and 228 °C respectively. This result reveals 

that the judicious choice of the counter anions, number of hydrogen bonding sites on the 

monodentate ligands are the key factor for generating diverse supramolecular networks. The 

details of the structural aspects will be discussed. 
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Hybrid water chloride network 

 
Space–filling model of 1 depicting swallow like cavities (Left hand 

side) and encapsulation of acetone molecule (Right hand side) in the 

structure.  
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A swollen liquid crystal soft-template method has been utilised for synthesize of flower-like 

zinc oxide–polyaniline–graphene oxide (ZnO–PANI–GO) hybrid nanocomposites. The 

organic pollutant, viz. imidacloprid (Imd), in aqueous environment is investigated by cyclic 

voltammetry (CV) using a glassy carbon (GCE) modified with ZnO–PANI–GO as working 

electrode. CV of the modified electrode in the presence of Imd in acetate buffer (pH 5.8). The 

linear range of detection was found to be 1.25 × 10
−7

 M to 2.12 × 10
−6

 M. Limits of detection 

and quantification of 1.3 × 10
−8

 M and 1.3 × 10
−7

 M respectively. This is the lowest reported 

LOD to date compared with other techniques using nano/nanocomposite materials as probe or 

modified electrodes. These results indicate that the hybrid nanocomposites can be cost-

effective materials for detection of Imd pesticide residue. Recovery study have been done and 

found close to 100% recovery. 
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Utilization of Hydroxyethyl piperazine in a straightforward reaction with tetracyanoquinodimethane 

(TCNQ) produced a unique multifunctional molecular material 7,7-bis(Hydroxyethyl 

piperazino)dicyanoquinodimethane (BHEPDQ) exhibiting fluorescence [1], electrochemical property 

and capability of organic resistive switching (RS) memory device application.  Obtained molecular 

material has been characterized by various spectroscopic and single crystal X-ray diffraction 

techniques. Fluorescence decay study in solid revealed single excited state conformation with life 

time 1.26 ns.  The energy levels were derived from the cyclic voltammetry and the electrochemical 

band gap [2-3] was found to be 2.76 eV, good agreement with the theoretical band gap (2.75 eV).  

Flexible Al/BHEPDQ/ITO/PET RS non-volatile memory device was fabricated and different 

electrical performances were tested, which demonstrated excellent switching property.  The devices 

on a flexible platform under the application of a strain through different bending conditions exhibit no 

degradation on the electrical properties and the obtained results also matched well with the device 

under no stress, demonstrates its high reliability and ability for practical flexible electronic 

applications [4].  This work offers a new approach towards the realization of a novel organic material 

and its integration for efficient flexible memory device applications.  
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Ruthenium compounds are promising anticancer candidates owing to their lower side-effects and 

encouraging activities against resistant tumours. Several Ru complexes like NAMI-A and NKP-1339 

have been through clinical trials (Zeng.et.al. [1]). Half-sandwich piano-stool type Ru
II 

compounds of 

general formulae [(YZ)Ru
II
(η

6
-arene)(X)]

+
, (YZ= chelating bidentate ligand, X=halide), have 

exhibited significant therapeutic potential against cisplatin-resistant tumour cell lines (Zeng.et.al. [1]). 

In Ru
II
-p-cymene based complexes, the change of the halide leaving group has led to several 

interesting features viz. hydrolytic stability, resistance towards thiols (Sarkar.et.al. [2], Purkait.et.al. 

[3]) and alteration in pathways of action (Romero-Canelon.et.al. [4]). Tyramine is a naturally 

occurring monoamine which acts as a catecholamine precursor in humans. We synthesized a family 

of N,N and N,O coordinated Ru
II
- p-cymene complexes (1-4) with tyramine and also varied the halide 

(X=Cl, I) to alter the reactivity. Interestingly, complex 2 bearing N,N coordination with an iodido 

leaving group showed selective in vitro cytotoxicity against the pancreatic cancer cell line, MIA 

PaCa-2 (IC50 = 5.3 ± 1.0 µM) whereas no toxicity was observed against MDA-MB-231, HepG2 and 

normal fibroblasts. 2 is also highly resistant towards GSH deactivation, up to 24 h, confirmed from 
1
H-NMR and ESI-HRMS experiments. The increase in stability may be one of the reasons for the 

enhancement of selectivity, which is rendered by the N,N coordination and iodido linkage. 

Nevertheless, the selectivity towards a pancreatic cancer is highly appreciated since pancreatic 

cancers are difficult to cure. 

 

 

Fig.1: A) A representative diagram of complexes 1-4, B) Molecular structure of complex 2. 
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Kojic acid or 5-hydroxy-2-(hydroxymethy1)-4H-pyran-4-one is a monocyclic 4-pyrone compound. It 

is a widely used natural product in cosmetics and food industry. It is biosynthesized from hexose in a 

multistep enzymatic reaction. Industrially it is produced from the fungus Aspergillus species. The 

Keto-enol portion of the molecule is an effective site for chelating with transition metal and thus used 

as ligand in co-ordination chemistry
 [1]

. It shows strong anti-tyrosinase activity by chelating with 

Copper, present in Tyrosine enzyme and also moderate to strong antibacterial, antifungal, 

antileukemic activity
 [2]

.To increase the activity and stability of kojic acid; several derivatives are 

prepared and tested. Herein, we report synthesis of four different analogues of kojic acid derivative 

namely ester, ether, tertiary amine dimer and brominated kojic acid (Figure 1). Esters were obtained 

in low to moderate yield in two step reaction (up to 65%). The tertiary amine dimer derivative gives 

an excellent yield of 91%. The N-heterocyclic ether was synthesized in low yield of 23%. Brominated 

product is yet to be characterized. All the derivatives are expected to show an increased chelating 

ability and bioactivities.  

 

Figure1. Reaction scheme for the synthesis of kojic acid analogues 
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In recent years, magnetically recyclable nano-catalysts have attracted much attention in organic 

synthesis due to ease of separability, low toxicity, simple preparation technique and low-cost.
[1]

 The 

inclusion of various types of metals such as copper, nickel in ferrite type nano-material endows it with 

interesting properties such as catalytic, electronic, optical, and magnetic. All of these properties 

different from that of their bulk counterparts.
[2]

 Nitrogen containing heterocycles such as benzoxazole, 

quinoline and its derivatives are important building blocks for the synthesis of pharmaceutical 

products, agrochemical compounds and functional materials.
[3] 

Recently, Jian he et al. have reported a 

catalytic hydrogenation transfer of bio-based aldehydes using magnetic nickel ferrite nanoparticles.
[4]  

 

 
 

Figure 1. Graphical abstract of Benzoxazoles synthesis using CuNiFe via transfer hydrogenation 

 

An efficient protocol for the synthesis of benzoxazoles and quinoline using CuNiFeO as a magnetic 

nano-catalyst via hydrogenation transfer has been described. The advantages of using ternary 

CuNiFeO catalysts result in synergistic effect for reduction. Catalyst provides the surface for 

simultaneous oxidation-reduction and tandem condensation reaction. Various functional groups like 

bromo, chloro, methyl, methoxy are all well tolerated. The CuNiFeO magnetic nano-catalyst was 

prepared by an operationally simple method, without the use of any toxic reagents. The prepared 

catalyst was characterized by XRD, FEG-SEM, EDAX, TEM, and FT-IR techniques. No additional 

additives such as oxidants and reductants were required for this reaction. CuNiFeO magnetic nano-

catalyst showed good air stability and could be recycled up to six times without any significant loss in 

its catalytic activity. 
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The state of Goa is endowed with mineral resources and contributes significant share of country‟s 

global iron ore export. Apart from major financial resources it has gained tremendous significance 

in last few decades due to soil pollution caused by open cast mining. In the present study 

investigation has been carried out to understand the quality of soil near abandoned mining area of 

Goa region followed by ex-situ remediation using hydrometallurgical approach. Among the 

different hydrometallurgical approaches, soil washing (leaching) systems offers greatest promise 

for soils contaminated with a wide variety of heavy metal where separation of metals and 

contaminants from the soil is carried out by dissolving the contaminants in soil by some reagents. 

We performed leaching studies with different organic and mineral acids and ligands such as nitric 

acid, hydrochloric acid, acetic acid, ethylene diamine tartaric acid, ammonium chloride, tartaric 

acid, citric acid, oxalic acid, malic acid, succinic acid, malonic acid and maleic acid. We could 

conclude that mixture of oxalic acid and citric acids have highest extraction efficiency and have 

less destructive action on soil structure. Also multiple extractions were carried out to check the 

efficiency of single step and multistep extraction. In comparison to chemical leaching, 

biochemical approach was also tried by adding extract of Aspergillus niger and Fusarium, which 

are known to release organic acids like citric acid and oxalic acid. Bioleaching process was also 

monitored by estimating the concentration of citric acid and organic acid released by them 

periodically.  

Results of chemical washing and bioleaching were compared. Acidolysis is the principal 

mechanism in bioleaching with Aspergillus niger. A.niger strain is a cost effective, 

environmentally friendly, and efficient bioleacher of metals. In all a comparative study of 

chemical and biochemical washing of soil is presented here with special reference to selected site 

in Goa.  
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Chemical industries extensively require catalysts for most of their reactions and improvement at the 

nanoscale greatly improves their performance, saving useful resources and manufacturing time. 

Nanoparticles and nanomaterials are finding increasing use in these various industries due to their 

unique properties. The major application of catalysts is water purification by photocatalytic 

degradation of dye. Through various studies, it has been observed that, in comparison with 

commercially available P25 TiO2 catalysts, composite catalysts have improved photocatalytic activity 

[1, 2]. By changing structure, morphology and composition of the composites, there is significant 

change in the catalyst activity. Adding metal ions such as Fe
3+

 and Ni
2+

 to TiO2 helps in converting it 

to p-type conducting which is more stable and effective [3]. The dopants also help in reducing the 

band gap energy. In this study, we are developing these doped catalysts with good morphology, 

surface area and activity. 

We have achieved this by fabricating nanocomposite catalysts – by adding the corresponding metal 

oxide particles onto a support in nanoscale, thereby synthesizing particles with the desired 

characteristics. Semiconductor metal ions like Ti
4+

 and Zn
2+

 have well known photocatalytic 

characteristics while Fe
3+

, Cu
2+

, Ni
2+

 and Mg
2+

 are well known dopants. The composite catalysts 

fabricated were copper/ferrous, zirconium/ferrous, titanium/alumina, titanium/nickel, titanium/nickel 

supported on alumina and nickel/magnesium and their performance was tested on cationic dyes 

(malachite green and methylene blue) and anionic dyes (methyl orange and indigo carmine). 

Different synthesis methods – such as solution combustion, precipitation and sonochemical synthesis 

– were followed to investigate the optimum process and the samples were subjected to various 

analysis techniques – such as XRD, SEM and EDX. The photocatalytic activity of these catalysts was 

then compared with that of P25 TiO2 to find a suitable alternative. 
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Epilepsy is a disorder of central nervous system in which excessive and rapid neuronal discharge in 

the brain results in loss of consciousness and convulsions. Approximately 60 million world population 

are suffering from this critical ailment, making it one of the most common neurological diseases. 

Despite, almost 30% patient‟s compliance is not observed to currently available antiepileptic 

treatment, while in some critical cases multidrug therapy is required [1]. Therefore, there is an 

emerging necessity to develop novel antiepileptic agent with a high degree of selectivity and 

specificity. In current research work, a number of 1,4-benzodiazepine azomethines and 1,4-

benzodiazepine benzamide compounds were designed, synthesized, characterized and evaluated for 

anticonvulsant activity in the rat using picrotoxin-induced seizure model [2,3]. All these compounds 

have shown substantial decrease in the wet dog shake numbers and grade of convulsions with respect 

to the standard drug diazepam. To identify the binding mode of the interaction amongst the target 

analogs and binding site of the benzodiazepine receptor, molecular docking study and molecular 

dynamic simulation were carried out. In silico ADMET results and in- vivo acute oral toxicity study 

indicated that the designed azomethine derivatives have very good pharmacokinetic profile to become 

a potential drug candidate.        

 

Fig.1. Design and Development of 1,4-Benzodiazepine Azomethine as Anticonvulsant Agents. 
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A molecular electrostatic potential (MESP) topographical study has been conducted for a variety of 

conjugated hydrocarbons at B3LYP/6-311+G(d,p) level of theory to understand their π-conjugation 

features and aromaticity. The value of MESP minimum (Vm) is related to the localized and delocalized 

distribution of π-electron density [1]. The Vm values are located interior to the rings in polycyclic 

benzenoid hydrocarbons (PBHs), whereas they lie outside the boundary of the rings in antiaromatic 

and in fused systems consisting of aromatic and antiaromatic moieties. The Vm points lie on top and 

bottom of the π-regions in linear polyenes and annulenes, while a degenerate distribution of CPs 

around the midpoint region of triple bonds is observed in alkynes. The eigenvalues λ1, λ2, and λ3 of 

the Hessian matrix at Vm (MESP minima) are used to define the aromatic character of the cyclic 

structures. The eigenvalues follow the trend λ1 ≫ λ2 > λ3 ≅ 0 in PBHs, λ1 > λ2 > λ3 ≅ 0 in linear 

polyenes, and λ1 > λ2 > λ3 ≠ 0 in antiaromatic systems. The difference in the aromatic character of 

PBHs from that of benzene is related to the deviations Δλ1, Δλ2, and Δλ3. The total deviation ∑    
 
    

is found to be ≤ 0.011 au for all aromatic systems and lies between 0.011 and 0.035 au for all 

nonaromatic systems. For antiaromatic systems, its value is found to be above 0.035 au. Further, 

∑    
 
    gives a direct interpretation of Clar‟s aromatic sextet structures for PBHs. In summary, 

MESP topography mapping is a powerful technique to quantify the localized and delocalized π-

electron distribution in a variety of unsaturated hydrocarbon systems [2]. 

 

 

 

Figure 1. The variation of  ∑    
 
    with aromaticity. 
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The interdisciplinary area of research comprising coordination polymers (CPs) and metal-organic 

frameworks (MOFs) is being explored at an unusually fast pace. The impetus to build such 

polymeric compounds for targeted applications in gas storage, catalysis, drug delivery, 

magnetism, and sensors, is the method of synthesis [1]. The solvothermal route employing 

Teflon-lined stainless steel autoclaves stands out to be a highly efficient route for fruitful 

applications. Our domain of research emphasizes on starting with the ingredients namely 

disodium succinate (suc
2-

), pyrazine (pyz) and Co(NO3)2·6H2O being cooked up under 

autoclavable conditions [2] using different solvents (water, DMSO and DMF) yielding 

[Co(H2O)(pyz)(suc)] (1), [Co(H2O)2(pyz)(suc)] (2), [Co2(H2O)2(pyz)(suc)2] (3), and 

[Co(HCOO)2(pyz)] (4). Preliminarily investigations by solid-state IR and Raman, liquid-state 

UV-Vis and elemental analysis on 1-4 confirmed incorporation of the constituents. Thermal 

studies recorded stabilities up to 90
 o

C for 1-3 with highest stability of 250 
o
C for 4. Furthermore, 

the crystal structure elucidation revealed a 3D structure of 1 exhibiting a pcu topology, 2-4 also 

displayed 3D architectures with diverse coordination modes adopted by succinate, 3 was dimeric 

in nature while 4 was found to be devoid of succinate and contained formate ions (hydrolysis 

product of DMF) as the building unit alongside pyrazine. On account of appreciable thermal 

stabilities and varying architectural designs, we attempted an investigation to check the adsorption 

capacities of N2, CO2, and H2 [3]. Compound 3 showed the highest N2 gas uptake of 46.78 cm
3
 g

-1
 

exhibiting type II isotherm with an appreciably low surface area of 18.072 m
2
 g

-1
. On the other 

hand, the CO2 adsorption capacities were in the order of 1> 4> 3> 2 displaying type III profiles 

and 3 was found to adsorb 9.55 cm
3
 g

-1
 of H2 gas.  
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For the last few years, graphene-based nanomaterials have gained immense interest in the 

supercapacitor application due to their outstanding energy storage properties, such as high power 

density, high energy density, long cycle life.
1
Supercapacitors are showing their competence to 

become a potential candidate for a plethora of applications, such as portable electronics, memory 

backup for various consumer products (e.g., laptop, mobile phones,solid-state devices, etc.), 

hybridized system with batteries having a prolonged lifetime, hybrid vehicles, industrial 

equipment that requires a large amount of power, and soon. 

In this work, we have reported the electrochemical properties of the nanocomposites which were 

synthesized by immobilizing nanoparticles of Ag and Ni on the surface of reduced graphene oxide 

(RGO). The hierarchical structure derived from the combination of nanoparticles of Ni, Ag and 

RGO in the (AgxNi(1-x))yRGO(100-y)nanocomposite provides a synergistic effect in the enhancement 

of supercapacitive performance of the synthesized nanocomposite. (Ag0.50Ni0.50)90RGO10 showed a 

high specific capacitance value of 897 F g
−1

 at current density 1 A g
-1

and energy density of 80 Wh 

Kg
-1

 at 400 W kg
-1

 power density. This nanocomposite also exhibited ~77 % retention of the 

initial capacitance even after 4000 cycles., the electrochemical properties of the nanocomposite, 

composed of Ni, Ag nanoparticles and RGO are reported for the first time and the nanocomposite 

(Ag0.50Ni0.50)90RGO10 demonstrated its excellent supercapacitive performance. 

A simple method of preparation, outstanding capacitive and cycling performance 

make(Ag0.50Ni0.50)90RGO10nanocomposites as attractive electrode materials for supercapacitor 

application.  
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The rational design of chemical entities which are able to self-assemble into stable and dynamically 

ordered superstructures is essential if supramolecular materials are to be implemented in applications 

such as biomedicine, catalysis, optoelectronics and materials chemistry. To achieve controlled 

supramolecular structures, diverse molecular non-covalent interactions have been used, including 

hydrogen bonding, hydrophobic, van der Waals, ionic and electrostatic interactions, solvophobic 

effects, and π-π stacking between adjacent aromatic planes. Nevertheless, functional supramoleculare 

structures by self-assembly between inorganic salts and organic molecules have attracted much 

attention in recent years. A various method is reported for fabricating hybrid organic–inorganic 

nanoflowers using copper (II) ions as the inorganic component and natural amino acids as the organic 

component. However, utilising aminoglycosides flower-like structures are never been studied given 

that aminoglycosides antibiotics are very important molecule in everyday life.  

 

Herein, we report the design, synthesis and the self-assembly of inorganic cations and kanamycin in 

PBS buffer at environmental pH. It can be clearly seen that cations and kanamycin assembled into 

beautiful flower superstructure. Scanning Electron Microscopy (Figure 1) clearly shows growth of 

flower and x-ray diffraction showing crystalline nature of flowers. The results clearly indicate that the 

interactions between copper ions with kanamycin cause the growth of the flowers via C, N, cation, 

and O elements. The flowers have porous structure and high surface-to-volume ratios, which may be 

beneficial for applying its peroxidase-like activity or water pollutant dyes.  

 

 

Figure 1. Graphical illustration of photocatalysis reaction for degradation of methylene blue using 

supramolecular assembled kanamycin-inorganic microflowers. 
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Indole is ubiquitous among a large number of biologically active molecules that are associated with many 

natural products and pharmaceuticals. Conventional synthetic method for derivatization of  indole involves 

harsh reaction conditions, toxic organic solvents, and long reaction time along with low regioselectivity. 

Alkenylation of indole can be achieved with Ru and Rh transition-metal catalysts, using stoichiometric or 

excessive amounts of acid as the additive [1]. Low-valent Ni and Co catalysts can also afford so, but the need of 

phosphine ligands and substrate scope limitations are the challenges still remaining to resolve [2].  

Transition-metal catalyzed C–H bond activation is being explored because the technique allows atom-

economical synthesis to functionalized alkenes. Due to toxicity and other detrimental environmental factors 

scientists are gearing up from 3
rd

 row transition metal catalyst to 1
st
 row transition metals. In fact, Mn catalyst 

has not been much explored for such transformations. On the other hand, sustainable and greener methods like 

mechanochemical synthesis via ball-mill also not explored to its potential caliber. So far, only a few 1
st
 row 

transition metal catalyzed mechanochemical transformations via C-H activation are reported [3]. Therefore, the 

development of mechanochemical method for the alkenylation of indole is very much desirable from the 

viewpoint of C–H bond activation and green chemistry as well. As continuation to our effort for greener 

synthesis [4] and functionalization [5] of heterocycles, present discussion focus on mechanochemical 1
st
 row 

transition metal catalyzed alkenylation of indole through the C-H activation (Scheme 1). 

Here, an Mn-catalyzed directing group (DG) assisted mechanochemical 2-alkenylation route for indole have 

been developed using SiO2 as grinding auxillary. The protocol displayed good compatibility to both EWG & 

EDG. The presence of electron donating group in indole moiety enhances the rate of the reaction, where as 

reverse trend observed in case of substitution on benzene ring of terminal alkyne. The method selectively 

produced only C-2 substituted (alkenylation) product in presence of catalytic amount of acidic additive.  

 

N
N

H

3a

2a1a

Catalyst, Additives,
Milling auxiliary

DG
DG

H

20 Examples (so far)

Yield up to 99%

R2 R1

R2

R1

DG = Py, Pym

R1, R2 = EDG & EWG
 

 

Scheme1: Manganese catalyzed mechanochemical alkenylation of indole via C-H bond activation. 
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The hydro-dechlorination of 4-chloro,2-aminophenol (4C2AP) is investigated using various supported 

catalysts such as mono metals (Ni, Cu, Co, Sn) on Ac and bimetallic (Ni-Sn) over activated carbon at 

room temperature. 4-chloro, 2-aminophenol (4C2AP) is considered as one of the environmentally 

hazardous compound in nature due to its strong bioaccumulation. Among the catalysts studied, Ni 

metal and metal oxide catalyst (Ni0x) along with NaBH4 was proven to be very economical and 

efficient catalyst for selective hydro-dechlorination of 4C2AP, which was clearly indicated that 

complete de-chlorination of 50 ppm 4C2AP in 240 min at 25°C gives 2amino phenol. The synthesized 

Ni0x were characterized by using SEM, TEM, XRD and XPS. The effect of various operating 

parameters such as NiOx concentration, initial concentration of 4C2AP, solution pH and salt addition 

effect on hydro-dechlorination 4C2AP efficiency was studied in details. It was clearly indicated that 

the NiOx shows efficient HDC with catalyst concentration loading 0.3 gm/lit. The pseudo-first order 

reaction took place on the surface of the Ni0x particles. 
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Dihydropyrimidinones (DHPMs) are familiar for their wide range of bioactivities and have many 

applications in the field of drug research have stimulated the innovation of wide range of synthetic 

methods for their preparation and chemical transformation.
[1]

 3,4-Dihydropyrimidinones and their 

sulphur analogue 3,4-Dihydropyrimidinones are classified as heterocycles compounds and pyrimidine 

ring which is containing 2-nitrogen atom in the 6-membered ring and possess a wide range of 

pharmacological properties. 

Co-8HQ is prepared from CoCl2.6H2O and mono protic bidentate ligand 8-hydroxyquinoline. The 

complex exhibits antiseptic, disinfectant & pesticide properties. Co-8HQ is employed as an industrial 

preservative for a variety of purpose, including the protection of wood & textiles against fungus. So 

far, Biginelli reaction for DHPMs using Co-8HQ have not been employed. Herein, we report an 

efficient way to make dihydropyrimidinone substrates using easily prepared catalyst. 

 

Scheme: Synthesis of dihydropyrimidinones 
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A photoredox mediated gem-difunctionalization of alkynes leading to the synthesis of α,α-amino-thio 

substituted carbonyl compounds is reported. The work presents concomitant introduction of α-C-N and C-S 

bonds as a key enabling advance. The carbonyl compounds containing an α-amino moiety find pervasive 

presence in natural products and pharmaceutics like plavix, bupropion, pyrovalerone and effient. [1] Challenge 

associated with our work is where we wish to introduce two functional groups adjacent to carbonyl. To the best 

of our knowledge concomitant introduction of two different groups at geminal position leading to the synthesis 

of α,α-disubstituted carbonyl compounds is hitherto not reported. In this regard, photoredox catalyzed reaction 

of thiyl radical on terminal alkynes to generate vinyl radicals, renders them amenable to a wide variety of 

organic transformations.  Furthermore, low bond dissociation energy of C-S bond compared to C-N or C-C 

bonds has been exploited for selective functionalization using different nucleophiles to build diverse α,α-

disubstituted carbonyl scaffolds. Mild reaction conditions, broad substrate scope and good yields are some of the 

added advantages of this reaction. We could also synthesize di-substituted carbonyl compounds with an 

aliphatic side chain which is significant as under conventional conditions an aliphatic keto system would 

generate a mixture of compounds owing to its equally reactive unsubstituted α-positions. 

 

Scheme 1. Synthesis of α-amino ketones 
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Heavy metal ions, particularly mercury, are toxic to both human health as well as the environment. In 

any form, mercury can be harmful, mainly affecting the neurologic, gastrointestinal, and renal organ 

systems. The World Health Organisation has set the tolerance limit of mercury to be six parts per 

billion. Conventional methods such as High-Performance Liquid Chromatography (HPLC), Gas 

chromatography (GC), Atomic Absorption Spectroscopy (AAS), Inductively Coupled Plasma Mass 

Spectroscopy (ICPMS), for detection of Hg(II) are costly, require longer time for data acquisition, the 

involvement of trained personnel, etc.
1
 Recently, many fluorimetry based methods have been  used for 

the detection of Hg(II). In this regard, the use of AIE active molecules is one of the superior 

strategies. AIE active probes with emission in the Near-Infrared Region (NIR) are of great importance 

in the selective detection of various analytes because NIR fluorescence probes have offered 

considerable advantages to in-vitro or in-vivo imaging due to the reduced photo-damage, deep tissue 

penetration, and low auto-fluorescence.
2
 However AIE based NIR active probes are not many in 

literature and the development of such probes for the monitoring of toxic Hg(II) in live cells is worthy 

pursuit. For most of the synthesis of these NIR emission probes, multiple steps are required which are 

carried out in the conventional ways involving toxic chemicals and solvents. Thus these methods do 

not meet the current “green perspectives” of the synthetic protocols. In recent times, 

“mechanochemistry” has emerged as one of the better alternatives to conventional solution-based 

reactions.
3
 Apart from providing the high mechanical force to overcome activation energy barriers to 

make various chemical transformations possible at ambient temperatures, its attributes such as 

solvent-free or solvent-less conditions, time efficiency, cleaner and safer reaction profile, easy 

handling, and easy work-up or absence of a workup step make this technique highly sustainable for 

future directions. This is one of our current research focuses.
4
 Herein, we describe the design and 

synthesis of AIE- ESIPT based probe with possible NIR emission employing mechanochemical 

method using a mixer-mill and exploration of its photophysical properties and application in the 

detection of Hg
2+ 

(Fig. 1).  

          
Fig. 1. Schematic representation of the sensing process 
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Two hydrogen bond donor tripodal receptors (AUL and AAL) have been synthesized with an 

objective for selective recognition of an anion and subsequent separation of the anion from water 

by liquid-liquid extraction.
[1-2]

 Urea receptor AUL has been found to be highly selective towards 

phosphate encapsulation due to receptor anion complementarity as demonstrated by 
1
H NMR, 

31
P 

NMR, powder XRD and crystallization experiments Whereas, amide receptor AAL did not show 

any selective binding of anion. Due to its high selectivity for phosphate, AUL could be employed 

for the liquid-liquid extraction of phosphate (K3PO4) from water via anion exchange (exchange of 

hydroxide/acetate/fluoride in DCM with phosphate in water) between the two immiscible phases. 

The 
1
H-NMR and 

31
P-NMR spectra of the isolated compounds obtained after extraction were 

observed to be similar to the NMR spectra of isolated crystals of hydrogen bonded phosphate-

AUL complex obtained from DMSO solution of AUL mixed with tetrabutylammonium 

hydrogenphosphate. 

   

 
Figure: Single crystal X-ray structures of tripodal urea receptor AUL (hydrogen bonded to a DMSO molecule) and 

hydrogen bonded phosphate-AUL complex (phosphate is encapsulated within the tripodal cavity). 
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N-heterocyclic scaffolds are ubiquitously present in wide range of compounds including natural 

products, pharmaceutical API‟s & agrochemicals. Among them quinoline, a medicinally relevant 

scaffold, found in a wide range of natural products and capable of showing broad bioactivity.
1
 Further 

8-substituted quinoline moiety has also dispersed in some bioactive compounds.
2
 That‟s why, 

chemical modification of quinoline scaffold to their bioactive scaffold  is one of the target for 

synthetic chemist, in order to produce bioactive compounds synthetically. For this purpose, N-oxide 

has been utilized as an excellent directing part for the regioselective functionalization of quinolines.
3
 

In this direction, Rh(NHC)-catalyzed  direct C8 arylation of quinolines is well explored by Chang 

group.
4 

In our endeavour, Ru(II)-catalyzed remote sp
2
(C8-H) arylation with arylboronic acids under 

mild reaction condition  have been developed. Developed methodology is also extended for the 

arylation of indolines, 6-(5H)-phenanthridinone & N-tert-butylbenzamide type scaffolds. 

Additionally, use of Rh(III) catalyst in place of Ru(II), afforded arylated product with N-oxide which 

provide opportunity for further derivatization. A parallel experiment have shown that KH/KD = 1.40, 

which implies that C-H bond cleavage might not be the rate limiting step.  We have synthesized 

quinoline oxygen coordinated ruthenium adduct Ru1, which have been characterized by NMR and 

SC-XRD technique. Further, Ru1 is utilized in place of active ruthenium catalyst, which also afforded 

desired product. Preliminary experiment strongly recommend that Ru play role of deoxygenating 

agents along with catalytic activity in same pot. 
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There are reports of toxic metal salts involving As, Pb, Hg, Cd, etc. are used as the homogeneous catalysts for 

specific organic transformations.
[1-4]

 Even though these materials are effective as a catalyst, the major difficulty 

with these is to remove from the system and reuse it further. Heterogenization of the homogeneous catalysts, by 

immobilization on the solid supports, offers numerous advantages in chemical technology. This is not only due 

to the possibility of reuse and ease in scaling up, but also obtaining the high purity product without 

contamination of catalysts. The magnetic iron oxide nanoparticles (MNPs) offer a number of advantages such as 

ease in synthesis, superparamagnetic properties due to which these NPs can be separated by an external magnet, 

and are amenable to anchor required functional groups on their surfaces. These magnetic NPs  (MNPs) have 

several potential applications in separation, biomedical and environmental sciences. These MNPs can be made 

selective adsorbents by imparting selective functionality on to its surfaces. Functionalized MNPs have also been 

used as catalyst materials because of its recyclability without affecting their catalytic efficiency. The high 

surface area of MNPs makes these as intermediate bridge between homogeneous and heterogeneous catalysts. 

However, only a few reports are available for the use of the sorbent for the dual objective of remediation and 

catalysis application. 

In the present work, the magnetic iron oxide (Fe3O4) NPs have been functionalized with mercapto functional 

groups which strongly bind with a number of toxic heavy metal ions and thus can be used to load desired heavy 

metal ions for the catalytic applications. Fe3O4 NPs have been synthesized by the co-precipitation method using 

Fe
2+

/Fe
3+

 salts as described in our earlier work. The surfaces of thus formed MNPs have coated with (3-

mercaptopropyl)trimethoxysilane (MPTS) to form Fe3O4@MPTS. These Fe3O4@MPTS NPs have been 

appropriately characterized by FESEM, FTIR, elemental analysis, VSM, and TGA. The loading capacities of 

Fe3O4@MPTS toward representative toxic heavy metal ions such as Cd(II), Pb(II), and As(III) ions at varying 

pH (pH=2-8) have been measured by ICP-AES. Finally, as a representative catalytic application, Cd(II) ions 

loaded Fe3O4@MPTS has been studied for its catalytic activity in a coupling reaction between bromobenzene 

and the morpholine as a starting material in different reaction condition. 

 
Scheme 1. The typical C-N bond formation reaction studied using Fe3O4@MPTS@Cd(II) 

 

The Cd(II) ions loaded Fe3O4@MPTS NPs were successfully utilized for conducting the C-N bond formation 

reaction in a comparable yields with the reported in the literature and with good TON and TOF values. It was 

found that the C-N bond formation catalyzed by Fe3O4@MPTS-Cd(II) was feasible with both aromatic and 

aliphatic amines with a good yields. These synthesized magnetite nanoparticles were found to be stable and 

reusable in successive cycling in the organic reactions.  
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Organic sulfones are used in several fields of science like medicine, agrochemicals, electronics, 

polymers etc. Owing to their importance, several methodologies have been developed to synthesize 

the sulfones via C-S coupling or oxidation of sulfides [1]. Recently, we have reported cis-di-oxo 

molybdenum(VI) complex catalysed selective oxidation of organic sulphides to corresponding 

sulfoxides using one equivalent urea hydrogen peroxide (UHP) as oxidising agent and noticed the 

formation of sulfone with excess addition of UHP [2]. Extending these results, we have optimised the 

conditions for selective synthesis of sulfones using thioanisole (Scheme 1). Further, fourteen aliphatic 

and aromatic sulfones have been synthesised using optimised condition in good to excellent isolated 

yields. During the reactions, we have noticed the selective oxidation of sulphides in presence of 

alkene, carbonyl, hydroxyl and amine functional groups. One of these sulfones (2-

(phenylsulfonyl)aniline) have been further condensed with eight different aromatic aldehydes to 

afford corresponding Schiff bases and the resultant compounds have been characterized by various 

analytical techniques including single crystal X-ray diffraction studies. The synthesised Schiff bases 

have been explored for anti-HIV activities using in silico and in vitro studies.  

 

 

Scheme 1. Optimised conditions for synthesis of organic sulfones using sugar derived Mo(VI) complex. 
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Pyrazolo fused indoles are scarcely studied. Till now, two synthetic methods were known in literature 

[1]. Recently, we demonstrated that an intramolecular N-arylation of ketene N,N-acetals at room 

temperature affording 2-aminoindoles in good to excellent yields [2]. Further, we extended this 

approach to construct pyrazolo fused indoles via CuCl mediated N- arylation of 4-(2-bromoaryl)-5-

aminopyrazoles [3]. In continuation of our research interest in synthesizing benzo[b]heterocycles via 

C─H functionalization strategy [4], we envisioned that the oxidative cyclization of 5-amino-4-

arylpyrazoles to give pyrazolo fused indoles. This approach avoids pre-functionalized starting 

precursors. We studied hypervalent iodine mediated oxidative cyclization of pyrazoles at room 

temperature. The expected pyrazolo fused indole was not formed.  Interestingly, pyrazoles 1 (R
1 

= H) 

gave the ring opened derivatives 2. On the other hand, dearomatized and hydroxylated pyrazolines 

were obtained in this case of pyrazoles 1 (R
1
= Ts). Details of these studies will be presented in the 

symposium [5]. 
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A straight forward reaction between 3-Amino,5-nitro [2,1] benzoisothiazole (3A5NBIT) and p-

toluene sulfonic acid (PTSA) through facile combination of their individual solutions resulted in a 

new 1:1 molecular charge-transfer [1-2] complex-3-Amino,5-nitro-benzoisothiazole-p-

toluenesulfonate (BITPTS). The obtained complex was crystallized in P-1 and triclinic crystal system. 

X-ray crystallography [3] revealed extensive hydrogen bonding between O3-S1, O4-N1, O5-H-N2.  

Short contacts ( sum of van der Waals radii) were observed between C4-C14 and O1-H-C14 and O1-

H-C4. Significant stretching frequencies were observed in the IR spectrum of BITPTS. The C-H 

aromatic stretching vibration of appeared at 3165 cm
-1

, C- NO2 at 1520 cm
-1

 and the NH2 stretching 

vibration appeared as broad band at 3455 cm
-1

. Fluorescence intensity was observed to be more 

intense in polar solvents. Life time was found to be very short of 0.266 ns. Thermo gravimetric 

analysis showed appreciable thermal stability of 280 C. Spin coated and drop casted films showed 

interesting structural features as microcrystalline aggregates of about 35 nm under scanning electron 

microscope. Dynamic light scattering technique (DLS) revealed nanoparticles with 300 nm. BITPTS 

is stabilized by π-π interactions and also due to proton transfer from the PTSA. BITPTS exhibited 

interesting material properties. However, the pharmacological activity [4] showed a poor antibacterial 

and antifungal activity. 

 

 

SEM images for a) 3A5NBIT, b) PTSA, c) BITPTS-complex 

 KBr pillets                                           

a)           b)             c) 
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Quaternary stereogenic centers have been an integral part in various drug molecules and natural 

products.
1 

The increasing importance of the quaternary centers rely on the conformational constraint 

and its structural diversity. Particularly, in the field of pharmaceuticals, it plays a pivotal role since the 

well-known thalidomide tragedy, in which each enantiomer has a very different biological effect in 

humans. Hence, synthesis of enantiomerically enriched quaternary carbon center remains a challenge 

for the chemists because of the steric congestion around the carbon center.
2
. Thus, with an intention to 

synthesize 1,1-difunctionalized quaternary center, organometallic reagent addition was performed on 

disubstituted malononitriles resulting in the formation of 1,1-difunctionalized quaternary centers. 

Only one report have been established on boronic acid addition to malononitriles that utilizes rhodium 

as a metal catalyst.
3
 On the contrary, our method uses milder, eco-friendly, cost-effective nickel 

catalyst. The acyclic substrates resulted in the formation of racaemic aryl ketones. Interestingly, the 

chiral cyclic disubstituted malononitriles gave highly diastereoselective and enantiomerically enriched 

quaternary carbon stereocenter. Thus, detailed study of the desymmetrization of disubstituted 

malononitriles resulting in the formation of 1,1-difunctionalized quaternary center will be discussed in 

the symposium.
4 
 

 

Scheme: Nickel catalyzed organometallic reagent addition on disubstituted malononitriles. 
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Herewith we report, a simple strategy for the synthesis of hexagonal wurtzite ZnO and Nd doped ZnO 

(Nd/ZnO) using chemical co-precipitation method. The samples were characterized by standard 

analytical techniques, such as Fourier transform infrared (FTIR), UV–vis spectroscopy (UV-Vis), X-

ray diffraction (XRD), Field emission scanning electron microscopy (FESEM), energy dispersive x-

ray (EDX) analysis, Photoluminescence (PL) and Specific surface area analysis (BET). 

The XRD results showed that the synthesized ZnO and Nd/ZnO samples were crystalline and forming 

flower like structure as shown in Fig. 1 (a)[1]. A redshift is observed in case of Nd/ZnO composites 

with improved ability to absorb visible light. Band gap energy of Nd doped samples is found to 

decrease from 3.21 to 3.17 eV for pure ZnO with an increase in Nd content[2]. 

  

Figure 1. (a) Representative FESEM photograph of 5%Nd/ZnO, (b) % removal of dye using ZnO and Nd doped ZnO 

photocatalysts 

The photocatalytic experiments on Rhodamine 6G showed excellent photocatalytic behavior for 

the Nd/ZnO samples compared to pure ZnO. The degradation efficiency and the rate constants 

follow the sequence as ZnO<1%Nd/ZnO<2%Nd/ ZnO<5%Nd/ZnO. When Nd content increases 

in the sample, the surface barrier is enhanced while the space charge region becomes narrower, 

therefore, the electron-hole pairs within the region can be separated efficiently and the electrons 

are available for enhancing the photocatalytic activity[3]. Fig. 1(b) indicates that under UV light 

irradiation, 5% Nd/ZnO showed the best 97.39% (3.42 times compared to pristine ZnO) 

photocatalytic dye degradation efficiency attributable to a high surface area of 23.949 m
2
g
−1

 along 

with an effective improvement in the separation of photogenerated electron-hole pairs and 

hydroxyl radical generation capacity as shown by UV–Vis absorbance spectra. 
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Donor-acceptor(1)-donor-acceptor(2) (D-A-D-A) mesopolymers P1-P3 have been synthesized, 

through Direct Arylation polycondensation, where thiophene was used as donor and anthrarufin and 

diketopyrolopyrole (DPP) were used as acceptor(1) and acceptor(2), respectively. Their photophysical 

and electrochemical properties were studied. The polymers P1-P3 showed narrow bandgap of 1.5-1.6 

eV. The polymers P1-P3 possess a significant crystallinity in solid state and showed broader 

absorption spectra in UV-vis spectrum. Hence, they are anticipated to be a promising candidate for the 

organic field effect transistors (OFET). 
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Quorum sensing is a signaling pathway, through which bacteria regulate their phenotype, growth and 

population. The population density is comprehended by signaling molecules, produced by bacteria 

and are known as autoinducers. Inhibiting this signaling footpath through QS inhibition is one of the 

prospect methods to deal with bacterial infection [1]. In our current work, fourteen 1,2,3-triazole 

based 5,6-dimethyl-2-aminobenzimidazoles are synthesized and characterized using IR, NMR, MS 

and elemental analysis. All the final compounds were examined for in vitro quorum sensing inhibitory 

(QSI) activity against Pseudomonas aeruginosa. The QSI activity was determined in the LasR 

expressing P. aeruginosa MH602 reporter strain by measuring green fluorescent protein expression 

[2]. Among the compounds, N-(5,6-dimethyl-1H-benzo[d]imidazol-2-yl)-2-(4-(4-

(trifluoromethyl)phenyl)-1H-1,2,3-triazol-1-yl)acetamide (6l) exhibited good QSI activity with 

65.80% at 250 μM. The titled compounds were found less toxic at all the tested concentrations (25, 50 

and 100 µM) against Human Embryonic Kidney (HEK) cell lines during cytotoxicity screening 

studies [3]. The triazole nucleus of the benzimidazole having the longest carbon chain exhibited 

moderate activity (6d exhibited 44.57% at 250 µM), while the shorter alkyl chain compounds (6a, 6b 

and 6c) showed lower activity values. The hetero cyclic compounds like 2-methylthio-benzimidazole 

(6e) and 5-chloro-pyridone (6f) analogues only showed mild inhibitory activity even at the highest 

tested concentration. The electron-donating methyl group at the 4-position of the aryl ring (6i) did not 

impact the inhibitory activity at higher doses (50.74% at 250 µM) when compared to its unsubstituted 

parent molecule 6g. The electron-donating groups such as hydroxyl (6j) and alkoxy (6k) at the 4-

position of the phenyl ring also showed moderate activity at higher concentrations (>40% at 250 µM). 

The electron withdrawing trifluoromethyl group at para position enhanced the QSI activity of the 

dimethyl benzimidazole (65.80% at 250 µM). It can be concluded that aryl substituted triazole 

nucleus based benzimidazole derivatives displayed better QS inhibitory activity when electron 

withdrawing groups are present on the aryl ring. 

 

Reagents and conditions: (i) Cyanogen bromide (1.1 eq), methanol, reflux, 5 min; (ii) chloroacetyl chloride (1.0 eq), 

pyridine (2.5 eq), CH2Cl2, 0 °C-rt, 12h; (iii) potassium iodide (1.2 eq), acetone, 55°C, 12 h; (iv) NaN3 (1.5 eq), DMF:Water 

(8:2), 0 °C; (v)  Substituted terminal alkynes (1.4 eq), CuSO4
.5H2O,  (5 mol %), sodium ascorbate (10 mol % ), DMF:Water 

(8:2),  rt, 6-16 h. 
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Piperidine alkaloids have gained immense importance in the field of pharmacology due to their wide range of 

biological activities.
1 

These alkaloids are usually referred as sedum alkaloids as they are obtained from different 

species of the genus sedum. Since the piperidine alkaloids have emerged as versatile synthetic intermediates in 

the preparation of varied pharmaceutical products, they are being extensively synthesized by chemists via 

different approaches. 

There are various literature reports for the synthesis of (+)-pelletierine and β-keto amines which include chiral 

auxiliary approach, organometallic and organocatalytic synthesis.
2 
Asymmetric synthesis using a „„Chiron 

Approach‟‟ has been a prominent tool for the organic chemists as the starting materials are readily available 

with built-in chirality.
3
 Recently our group has reported the synthesis of (+)-pelletierine and various amino 

alcohols via Henry-Nef reaction.
 
Herein we report a regioselective synthesis of (+)-pelletierine and its analogues 

via Wittig olefination reaction and Wacker oxidation from commercially available L-pipecolinic acid.
4
 The 

details regarding the same will be presented in the symposium. 
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Rapid consumption of conventional fossil fuel resources and significant increase in fuel demand is a great 

challenge for current scientific community. 
[1]

 To counter it, biomass derived C5 platform molecule 5- HMF is 

one of the potential alternatives for the sustainable future. Hydrogenolysis of 5-HMF produces 2, 5-dimethyl 

furan (DMF) which is a promising fuel additive because of its attractive property like high energy density, ideal 

boiling point and high research octane number. There are lot of noble metal catalytic approach but scope is very 

limited in case of non-noble metal, efficient heterogeneous catalyst. 
[2]

 Here we are reporting a non-noble, 

cheap, economic, reusable, recoverable and highly efficient bimetallic Cu-Fe catalyst with excellent activity 

(conversion= 97% and selectivity= 93%) under optimum reaction conditions in 4 h. Various catalytic variants of 

Cu-Fe and reaction parameter were screened and analysed by extensive catalytic reaction.   

 

Reaction Scheme 1: Hydrogenation of 5-HMF to DMF Reaction conditions: 5-HMF= 100 mg, catalyst= 50 mg, IPA= 20g, 

P= 300 psig, T= 443K, t= 4 h, agitation speed= 1000 rpm 

Structure- activity correlation was established by extensive characterisation of catalyst. XPS, XRD, 

SEM, EDX, TEM and elemental mapping pattern revealed mutual catalytic synergism of Cu and Fe in 

the form of Cu(0)-CuFe2O4 nanomorph with particle size around 15.4-17.6 nm. Presence of metallic 

Cu was also confirmed by H2-TPR of catalyst. Reaction proceeded by dissociative mechanism of 

Hydrogen on surface of metallic Cu. Surface and nature of surface was analysed by N2-desorption 

isotherm, TGA-MS, BET surface area, Raman spectra and NH3-TPD, CO2-TPD, Py-IR, FTIR 

respectively. These studies revealed mesoporous nature, high surface area containing acidic surface 

sites of catalysts. Lewis acidity, oxophillic nature of Fe and Brönsted acidity, affinity of Cu towards 

C-O in spinel ferrite were clinical in activation of 5-HMF and successive hydrogenolysis of 5-HMF 

respectively. These reaction sites were found recyclable up to 5 times and activity was also partially 

recoverable by using our standard reduction protocol.  

(This work was recently published in RSC journal “Green chemistry” under DOI 10.1039/C9GC03091C) 
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Ionic liquids are receiving increased attention as an electrolyte in direct electrodeposition of actinides and 

fission product due to their wide electrochemical window and good solvating ability [1, 2]. In this context, we 

have chosen a potential ionic liquid named as tri-n-butylmethylammonium chloride ([N1444][Cl]) as the 

electrolyte and carried out the dissolution of uranyl nitrate in it and investigated the feasibility of direct 

electrodeposition of uranium from the ionic liquid medium. Figure 1 shows the cyclic voltammogram of U(VI) 

in [N1444][Cl] recorded at glassy carbon electrode (glassy carbon as counter and palladium as reference 

electrode) at 383K (after the dissolution of 70 mM of UO2(NO3)2 in [N1444][Cl] phase) at the scan rate of 0.1V/s. 

It can be seen that the onset of reduction wave occurs at 0.6 V (vs. palladium) that results in a peak at the 

cathodic potential (Ep
c
) of   -1.05 V (vs. palladium) which is due to the reduction of U(VI) to U(IV). The ionic 

liquid, [N1444][Cl] exhibits an electrochemical window of  2.8 V (figure 1). The electrodeposition study was 

carried out in argon atmosphere from the same solution using platinum plate as working, glassy carbon as 

counter and Pt wire as a reference electrode. Electrolysis was carried out at potential of -1.1V. Figure 2 displays 

the SEM image of uranium deposition as near uniform agglomerated fine spherical structural layer of UO2 

deposit, with the size ranging from 50 to 100 nm. Furthermore, EDX spectrum reveals that uranium is the main 

constituent in the deposited layer with oxygen. Thus, it is concluded that two electron single step reduction 

process of U(VI) results in the deposition of uranium oxide. The results on XRD pattern of UO2 deposit, other 

spectroscopic evidences such as UV-visible, Raman, Fluorescence etc. along with other transient techniques 

such as chronopotentiometry and chronoamperometry were performed and the results would be discussed in the 

paper.  
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Figure1.Cyclic voltammogram of Neat 
[N1444][Cl] (dotted line) and U(VI) in 
[N1444][Cl]]) recorded at glassy carbon 
electrode. [U(VI)] = 70 mM; 

temperature= 383 K, scan rate = 0.1 V/s. 

 
Figure 2. SEM and EDX image of uranium dioxide deposit platinum 
plate. [U(VI)] = 70 mM; temperature = 383K. 
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Quinazoline represents a valuable class of fused heteroaromatics that is abundant in numerous 

bioactive natural products, alkaloids, and life-saving synthetic pharmaceuticals [1]. They have been 

widely used in organic synthesis and medicinal chemistry as building blocks because of their 

biological and therapeutic activities. For example, quinazolines are used as ligands for benzodiazepine 

and GABA receptors in the CNS system or as DNA binders. Besides, this scaffold is well known for 

its broad spectrum of activity such as anticancer, antituberculosis, antihypertensive, anticonvulsant, 

antibacterial, anti-inflammatory, and antimalarial properties [2]. 

With the realization of the concept of “green chemistry” and with its emerging demands in the present 

day in order to protect our environment, significant research efforts have been focused on the 

replacement of hazardous organic solvents and reagents with non-toxic chemicals and 

environmentally benign solvents for any chemical transformation[3]. One goal for the future of 

organic chemistry is to be able to mimic nature‟s processes that produce chemicals by exploiting 

water as the reaction medium. The use of surfactants under micellar conditions represents one of the 

simplest methods to achieve catalysis in water [4]. In continuation of our efforts on the development 

of “green methods” [3,5] we have explored the synthesis of quinazolines in “micellar media”. A series 

of 2-substituted quinazolines was prepared by reacting 2-amino benzylamine with substituted 

benzaldehydes in micellar media using SDS as the surfactant. Simple experimental set-up, no use of 

additives and water as “green” medium are some of the merits of this protocol. 

 

Figure 1: Schematic representation of synthesis of 2-substituted quinazolines in aqueous micellar media. 
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The low surface area of TiO2 (50 m

2
g

-1
 - Degussa P25) due to randomly oriented, agglomerated nanostructures 

and charge carrier recombination tendency, has till date been its major limitation for photocatalytic remediation 

of polluted wastewater [1]. This study presents an innovative process to design super porous TiO2 

nanostructures with high effective surface area (238 m
2
g

-1
), robust, structurally ordered mesoporosity via a 

simple sol-gel assisted reflux method. Detailed material characterization studies suggest the formation of pure 

anatase phase of TiO2 along with robust structural porosity using novel templates such as butanetetracarboxylic 

or tricarballylic acid modified titanium hydroxide gels. Detailed investigation of dye adsorption kinetics [2] and 

photocatalytic degradation kinetics [3], complemented by kinetic modeling analysis confirmed that the super 

porous TiO2 with robust mesoporous structure outperforms the rest of synthesized TiO2 catalyst (having only 

agglomerate porosity) in terms of its superior adsorption capacity, faster diffusion kinetics and photocatalytic 

activity for degradation of Amaranth dye. Thus, the super porous TiO2 shows promising potential for application 

in sustainable photocatalytic technology for remediation of wastewater contaminated with azo dyes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      Scheme 1.Photocatalytic degradation kinetics of Amaranth dye over super porous TiO2 photocatalyst 
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A series of twenty two novel 2-(3,4-dimethoxyphenyl)-6-(1,2,3,6-tetrahydropyridin-4-yl) 

imidazo[1,2-a]pyridine analogues (IPA 1-22) have been designed, synthesized and structures 

confirmed by 
1
H NMR, 

13
C NMR, mass spectrometry. All the final derived conjugates were evaluated 

for their in vitro antiproliferative activity against a panel of diverse cancer cell lines viz., A549 (lung 

cancer), HeLa (cervical cancer), B16F10 (melanoma) and found to show potent anticancer activity on 

the tested cell lines. Many of them showed the IC50 values in the range 2.0–20.0 μM. The most active 

compounds (IPA 5,6,8,9,12,16,17,19) were screened to determine their cytotoxicity on HEK-293 

(human embryonic kidney) normal cell line and were found to be nontoxic to normal human cells. 

The molecular interactions of the derivatised conjugates were also supported by molecular docking 

simulations. The synthetic route for the synthesis of the title compounds (IPA1-22) is outlined in 

Scheme 1. IPA 5,6,8,9,12,16,17,19 were evaluated in ten different doses in triplicate with three cell 

lines for 48 h treatment and cell viability was measured using MTT assay. The structure and activity 

studies indicate that in general the imidazo[1,2-a]pyridine amide analogues showed good potency 

against all three different cancer cell lines. Compounds IPA 5 and IPA 17 were the two most potent 

compounds and interestingly IPA 5 has bulky tertiary butyl group attached to the carbonyl carbon of 

the amide moiety whereas IPA 17 has trifluoromethyl group at the meta position of the phenyl ring 

attached to the carbonyl carbon of the amide. It was also very interesting to see that trifluoromethyl 

group at the ortho position (IPA16) decreased the potency of compound compared to meta-substituted 

counterpart. From the IC50 values of IPA 6,8,9 and 12, it was observed that cyclic aliphatic or 

aromatic moiety attached to the carbonyl carbon of amide are well tolerated and six membered 

attachments are more potent than others. These derivatives may serve as lead structures for 

development of novel potential anticancer drug candidates. 

                            

 

Scheme 1: Reagents and Conditons (a) tetra-butyl ammonium tribromide MeOH-CH2Cl2, rt, 16 h, (b) 2-amino 5-bromo 

pyridine, ethanol, 70 ºC, 16 h, (c) 2 M Na2CO3, pd(dppf)Cl2, 1-4- dioxane, 90 ºC, 16 h (d) Me3SiCl, 2,2,2-trifluro ethanol, 0 

ºC –rt, 2 h. (e) various acid chlorides, Hunig‟s base, CH2Cl2, 0 °C – rt, 2 h. 
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With increasing concern about environmental issues and dwindling fossil-fuel reserves, there is an 

urgent search for sustainable alternatives for chemicals and energy supply. Biomass is the most 

appropriate sustainable resource which offers renewable source of organicmolecules for the 

manufacture of bulk, fine and special chemicals necessary to secure the future needs of society.
1 

 

5-Hydroxymethylfurfural (HMF), derived from selective dehydration of sugars (C6 carbohydrates), is 

one such biomass-derived molecule, and is used as an important precursor to produce high value-

added  chemicals, polymers and biofuels. 

HMF has been used to make useful chemical like 2,5-diformylfuran, 2,5-furandicarboxylic acid, 2,5-

dihydroxymethylfuran, levulinic acid, etc. It‟s use in multicomponent reactions (MCR) has been 

scarce. MCR has many advantages over stepwise synthesis, offer straightforward access to novel 

molecules.
2 

MCRs of HMF preformed in a solvent-free and eco-benign
3
 reaction conditions will be presented.  
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Transformation of the light energy into chemical energy is a major pathway for energy harvesting.[1] 

Natural systems have evolved perfect supramolecular assemblies for this purpose.[2] Inspired by the 

natural systems, light absorbing dendrons having anion-π interaction motifs transfer the absorbed light 

to the anions bound to the dendrimeric core. The energy transfer was used for trans-to-cis 

photoisomerization of an azobenzene photochromic system. The rate of photoisomerization of the 

dendrimer-azobenzene assembly was found to be 7 times faster compare to the azobenene itself 

(Scheme). 

In the present work, we have made use of anion-π interaction in the dendrimer-photochromic host-

guest assembly to achieve the antenna effect for funnelling the energy from dendrimer to 

photochromic system which further led to conformational switch within the photochrome. Initially, to 

establish the anion- -

photochromic fluorophore with the same anionic functional group to understand the energy transfer 

from the dendrimer to the acceptor species.  

 

 

Scheme. Schematic representation of the photoisomerization of AzoDA (Azo di-acid) using 311 nm and 450 nm light via 

intermolecular (dendrimer 1AzoDA) energy transfer processes. 
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This work reports the synthesis of p-hydroxybenzoates directly from phenols by oxidative 

carbonylation of phenolic C–H bonds, proceding through oxidative iodination. In previous 

approaches they are using relatively unstable and expensive starting material such as p-hydroxy 

phenol however developed methodology is efficient and economically attractive because phenols 

are cheap and easily available starting materials. This one-pot strategy was expediently applied to 

the synthesis of a variety of p-hydroxybenzoates by utilizing simple primary and secondary 

alcohols with different phenols under mild reaction conditions. The developed protocol provides 

wide substrate scope by tolerated various functional groups. Advantageously, the procedure has 

no need for co-catalysts, co-solvents or external ligands. The utilization of molecular oxygen as a 

terminal oxidant for C–H bond oxidation represents an additional benefit.  
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Amino acids are mostly recognized by hydrogen bonding interactions [1] and along this line we 

have explored the interaction of N-(2-hydroxybenzoyl)-L-alanyl-4,6-O-ethylidene-β-D-

glucopyranosylamine with amino acids and established its interaction with tryptophan [2]. 

Inspiring from this result of selective interaction, we are developing new series of molecules 

presented in Scheme 1 [3] and exploring their activities. Both the final products were well 

characterized by various analytical tools including HRMS and NMR spectroscopy. A mixed 

solvent (methanol and water in 9:1 ratio (v/v)) was used to explore the amino acid recognition by 

N-glycoconjugates and progress of reaction/interaction was monitored by UV-visible 

spectroscopy. This study revealed the selective interaction of phenyl alanine derivative (1) with 

cysteine and leucine derivative (2) with aspartic acid. These interactions have been also supported 

by NMR studies and further work is under progress. 

  

 

 

Scheme 1. Route for synthesis of N-glycoconjugates starting from D-glucose 
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Currently, magnetic nano materials are of huge scientific and technological interests to the mankind.  

Spinel ferrites are known to exhibit good electric, dielectric, and magnetic properties and these 

properties have been investigated and explored since last few years. Ferrites are also known to exhibit 

good catalytic and gas sensing properties. In the proposed research work, we focused on synthesizing 

nanosized Nickel substituted Cobalt ferrites having the formula NixCo1-xFe2O4 (x= 0.2, 0.4, 1.0) by 

using combustion synthesis method with tartaric acid as a fuel. Prior to the synthesis, optimization of 

the synthesis method was done by varying the fuel quantity and keeping the quantity of metal nitrates 

constant. XRD of all the optimization compounds indicated the formation of single phase spinel 

structure. The optimization ratio of 1:0.75 was selected for further investigations since it showed 

broad peaks with less intensity indicating nanosized particles. For the synthesis, the metal nitrates of 

all the respective elements viz. Ni(NO3)2.6H2O, Co(NO3)2.6H2O and Fe(NO3)3.9H2O were used along 

with tartaric acid.. XRD of all the synthesized samples showed formation of single phase cubic spinel 

structure, with broad peaks and less intensity. The lattice parameter and the particle size were found to 

increase with increase in the Cobalt content. The IR spectra showed two peaks at around 600 cm
-1

 and 

around 400 cm
-1

 for the tetrahedral and octahedral metal-oxygen stretching vibrations which are 

characteristic feature of the spinel ferrites [1]. The solid state properties like electric and dielectric 

studies of all these ferrites samples were studied.  From the resistivity studies, it was observed that 

there is a linear decrease in resistivity with rise in temperature. Also, the resistivity was found to 

decrease with increase in the Cobalt content. The magnetic studies such as the AC Susceptibility 

studies were executed and the results indicate decrease in the Curie temperature with decreasing 

Cobalt content as reported in the literature [2]. The nature of these plots confirms single domain 

nature of the particles.              
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At present transportation fuels are largely produced from crude oil however, regrettably the 

sources of crude oil are tending to diminish in near future. In addition, during refining process of 

crude oil huge amount of CO2 is expelled into the air that causes serious air pollution. Fortunately, 

these threats can be overcome by utilizing lignocellulosic biomass which is as a sustainable 

carbon source and green alternative to crude oil. Some important platform molecules are produced 

by the hydrolysis and dehydration of lignocellulosic biomass. To produce diesel-range long chain 

alkanes from platform molecules, it needs to undergo carbon up gradation process via acid or base 

catalyzed C−C bond formation followed by hydrodeoxygenation. Knoevenagel condensation 

reaction and hydroxyalkylation alkylation reaction are used for formation of long chain alkanes.  

Our novel heterogeneous pyridine immobilized magnetic silica (Fe3O4@SiO2-Py) was found to be 

an efficient, greener and heterogeneous solid base catalyst for the Knoevenagel condensation of 

furfural with acetyl acetone under optimized reaction conditions. The Knoevenagel condensation 

product, 3-(2-furylmethylene)-2,4-pentanedione (FMP), a jet fuel precursor which was produced 

in high yield with good conversion of furfural at 100 
o
C within a period of 4h. Fe3O4@SiO2-Py 

catalyst showed excellent stability and recyclability without losing its initial activity [1]. By 

continuing this work, Lewis base Fe3O4@SiO2-Py catalyst was modified to Brønsted acid 

[Fe3O4@SiO2-Pr-Py-H][2HSO4
2-

] catalyst by sulphonation process which was then employed for 

the condensation of 2-methylfuran with formaldehyde to achieve very good yield and conversion  

at 65 
o
C in 3h. 5% Pd/C was found to be very active and selective catalyst for furan ring 

hydrogenation without formation of ring opened products under very low hydrogen pressure at 

room temperature with good yield [2,3].  

 

 

 

 

 

 

 

 

 

Scheme 1 Synthesis of fuel from bioderived platform molecules 
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It is well known that graphene and its derivatives play an active role as powerful adsorbents for the 

removal of harmful pollutants from water. It‟s role as an adsorbent for the sensing and adsorption of 

harmful gases in the atmosphere like CO, NO, NH3, the adsorption characteristics and also the 

associated electronic changes including band structure, density of states etc. are studied  employing 

density functional methods. As most of the gases are inert on pristine graphene and the adsorption 

characteristics on are well known in the literature, we have done calculations on chemically modified 

graphene.  In particular, we have considered graphene sheet where one or more carbon atoms are 

substituted by dopants like boron and nitrogen.  Electronic band structure for boron and nitrogen 

doped graphene showed a direct band gap in the range of 0.27-1.19 eV and 0.16-1.26 eV respectively, 

based on the dopant mole fraction and geometries.  The adsorption was studied for various 

concentrations and geometries of doping and it is observed that with certain compositions and 

patterns, a clear band gap develops compared to the zero band gap of the pristine graphene.  It is 

found that the binding with the adsorbate gases increased with the concentration of doping.  The 

present work explores the variation of band gap with adsorption of gases with change in the doping 

pattern of boron and nitrogen on graphene surfaces. This interesting study concludes potential 

applications for chemically modified graphene as gas sensors for these harmful gases. 
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One of the most common toxic preservatives used in food, beverages, household items, cosmetics etc. 

is formaldehyde, the simplest form of aldehyde. It helps to maintain the pleasing appearance of the 

material for a longer period of time in order to attract the consumers. Formaldehyde is also known to 

have a toxic effect on the eyes and respiratory system of the humans. It is also known to be a potential 

carcinogen and mutagen. There have been various methods and techniques reported for the detection 

of formaldehyde.  

Currently, formaldehyde in food is one of the main issues in Goa. In this study, we will be presenting 

the amount of formaldehyde present in food items in Goa, using different methods.  
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DNA topoisomerases and nuclear DNA are important targets for cancer therapy. However, DNA 

topoisomerase inhibitors and DNA damaging drugs demonstrate a large window of side effects in the 

clinic. Graphene oxide based biocompatible and biodegradable nano-scale materials have the potential 

to overcome this complication. However, encompassing different topoisomerase
1-2

 inhibitors along 

with DNA damaging drugs into 2D-graphene oxide remains a main challenge. To address this, in this 

manuscript, we have engineered self-assembled spherical 3D-graphene oxide nanoparticles coated 

with lipid (GO-nanocells) which can concomitantly load and release multiple topoisomerase inhibitors 

(topotecan and doxorubicin) and DNA damaging drug (cisplatin)
3-4

 in a controlled manner. 

Fluorescence confocal microscopy confirmed that these GO-nanocells were taken up by HeLa 

cervical cancer cells and transported into lysosomes temporally over 6 h. A combination of confocal 

microscopy, gel electrophoresis, and flow cytometry studies revealed that these GO-nanocells 

damaged nuclear DNA along with topoisomerase inhibition leading to induction of apoptosis through 

cell cycle arrest in the G2-M phase. These GO-nanocells killed HeLa cancer cells with remarkably 

greater efficacy compared to a free drug cocktail at 48 h post-incubation. These self-assembled GO 

nanocells can serve as a nanoscale tool to perturb multiple therapeutically important sub-cellular 

targets simultaneously for improved efficacy in future cancer chemotherapy. 

 

 

 

 

 

 

 

 

Fig.1 (a) Scheme of engineering GO-nanocells. (b) Schematic representation of cellular internalization and the mechanism 

of action of GO-nanocells. 
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Crystal engineering
[1]

 of crystalline coordination polymer (CP) or metal organic framework (MOF) 

has drawn attention due to its potential application in gas storage, sequestration, catalysis, magnetism, 

luminescence material, electrical conductivity and biological application in the past few years
[2]

. Due 

to its prodigious surface area with tunable pore size, MOF/CP can be used as host for a range of guest 

molecules and photocatalyst
[3]

. Introducing various hydrogen bond synthon
[4]

 may lead to the design 

varied network topology with desired properties. In this aspect, coordination polymers based on 

symmetrical bis-pyridyl-diamide ligand (L1) is studied to analyse the guest inclusion properties and 

plausible applications in dye degradation. The ligand L1 with Co(II) resulted in a 1D looped chain, 

CP1 while the transmetallation of CP1 with Cu(II) synthesised via single crystal to single crystal (SC-

SC) to form also 1D looped chain (CP2). CP2 is observed to have better photocatalytic activity than 

CP1 towards the dye degradation (94% to 98%) of anthropogenic water pollutants (Methylene blue, 

methyl orange, Rhodamine B) under CFL (8W) as well as UV light. Iodine uptake-intake process was 

observed both CP1 and CP2, the rate of I2 adsorption is same due to inbuilt guest molecule of N,N-

dimethylformamide. The guest molecules benzotriazole, nitrobenzene and benzonitrile are 

successfully incorporated into host framework of CPs. The impedance measurements presented a 

higher conductivity in incorporated CP1.  

 
Scheme 1: SC-SC transformation and 1D looped chain makes 3D pore channel which helps to inserted the guest molecules. 
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Metal ions often influence the photoswitching efficiency of a photochromic system. This article 

reports a onedimensional polymer having cyclic azobenzenes coordinated to silver ions that are 

bridged by nitrates. The coordination polymer (CP-2) displays a photoresponsive behavior. The 

switching ability in the polymer form was faster compared to the parent azobenzene ligand without 

the metal ions. Azobenzenes are reported to be poorly conducting. Here, although the azobenzene 

ligand does not show significant electronic mobility, the coordination polymer (CP-2) displays a 

modest conductivity. The conductance in the cis form of the polymer is significantly higher compared 

to the trans form. Upon exposure to visible light, the cis form undergoes photoisomerization to the 

trans form with a drastic drop in the electronic mobility. The trans form can be reverted to the cis 

form thermally or by using UV light. Thus, this system offers a reversible control of the conductivity 

using light. (Scheme 1).  

 

 

 

Scheme 1.  Synthesis of coordination polyemer (CP-2) from the parent azobenzene (compound 1) (top), isomerization and 

the I-V characteristics graph of the two isomers of CP-2 obtained on irradiation at particular wavelength as indicated 

(bottom). 
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Intracellular pH plays a vital role in regulating a series of cellular events such as endocytosis, ion 

transportation, cell growth and apoptosis. Lysosomes, filled with numerous hydrolytic enzymes for 

cellular hydrolysis are important organelles in cells.  The pH at lysosome is in acidic ranging from 4.5 

to 5.5,
1
 at which the functions of enzymes are facilitated. However, dysregulation of lysosomal pH 

causes malfunction of enzymes leading to many diseases including cancer, shock, and rheumatoid 

arthritis. Therefore, it is essential to monitor the pH changes at lysosomes.
2
 To monitor imbalance of 

pH, fluorescence imaging, the most powerful imaging techniques comprising several advantages 

including high spatial resolution, sensitivity and real time detection compare to conventional optical 

imaging has been employed. Herein, we report two novel lysosome targeted fluorescent probes 

(SPM-OH and UPM-OH). Synthesized fluorescent probes having symmetrical (SPM-OH) and 

unsymmetrical (UPM-OH) hydroxyl groups showed good photo stability and fluorescence properties 

at lysosomal pH windows. Especially, a morpholine moiety not only serves for targeting lysosome 

through lysosomotropism but also plays crucial role to show “turn on” at acidic pH.  The pH 

responsive profiles of both the probes were investigated spectroscopically using PBS buffer. When 

pH changed from 7 to 3, both the probes displayed a gradual enhancement in fluorescence intensity 

and saturated at pH 3.  It suggests that in acidic pH, protonation of nitrogen atom on morpholine unit 

masked the photoelectron transfer (PET) process resulting to strong emission at 590 nm. Both SPM-

OH and UPM-OH subjected to cervical cancer cells (HeLa) in order to monitor the lysosomal 

targeting ability in live cells.  Both the probes showed good cellular localization with minimal auto 

fluorescence and persistent photostability during imaging. Interestingly, SPM-OH showed better 

selectivity towards lysosome compared to UPM-OH as indicated the co-localization study with 

reference to lysosomal specific lysotracker red dye. This study resembled that small molecular 

fluorescent probe is highly capable for easy and efficient pH monitoring at lysosome.     

 

Scheme 1. Lysosome targeted fluorescence probes based on Pyridinium core and their fluorescence behaviour towards 
variation in pH. 
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Experimental studies on the photochemistry of acyclic and cyclic nitrones were first reported almost 

six decades back. In both the cases, the primary photoproduct was found to be oxaziridine, which was 

reported to form amide as the final product in few cases. Studies by other experimental groups during 

the last few decades on these types of compounds have revealed almost similar results. In recent 

times, our group has explored the reaction paths of several acyclic and cyclic nitrone compounds 

through high level computational studies [1-4]. It was found that the oxaziridine formation paths in 

both these types of systems are quite similar where a low-lying conical intersection (S0/S1) with a C-

N-O kinked structure is responsible for the formation of the photoproduct oxaziridine. However, the 

subsequent product formation processes are more interesting in cases of cyclic nitrone compounds. 

Studies on the 5-membered cyclic nitrone systems, commonly known as 1-pyrroline 1-oxide, had 

revealed that methyl substitutions at different positions on the ring can lead to different types of final 

product from oxaziridine. Our recent investigations have highlighted the possible reaction paths 

leading to these different products. The well-known spin-trapping agent DMPO (5,5-dimethyl-1-

pyrroline 1-oxide) lies in this category of compounds. Under photo-irradiation, this nitrone forms 

oxaziridine which eventually leads to cyclic amide or lactam. However, a methyl substitution at its 2-

position changes the situation and the oxaziridine becomes highly stable [1]. The latter can be 

converted to lactam only under high temperature heating. On the other hand, 1-pyrroline 1-oxide with 

methyl substitutions at 2,2,4-positions may lead to multiple products [2]. Here prolonged photo-

irradiation on the cyclic nitrone leads to N-acetyl azetidine and pyrroline through oxaziridine. Heating 

the photoproduct oxaziridine can also lead to the same azetidine along with lactam formation. 

Presence of conical intersections have been confirmed in all these photochemical reactions while the 

thermal reaction pathways involve moderate to high-energy transition states situated on the ground 

state surfaces. 
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The investigation involves evaluation thermodynamic property, viz., ultrasonic velocity,  an important  

transport property of industrial significance viz., viscosity and  an optical , refractive index of binary 

and higher order liquid mixtures at various temperatures using predictive and correlative models and 

compare it with the experimental data to find the absolute average percentage deviation (AAPD).  

Five approaches have been used for evaluating ultrasonic velocity, 7 models for refractive index and a 

large number of approaches for evaluation of viscosity.  The AAPDs will help us to predict which 

model will work the best for a liquid mixture and also to understand the nature of the liquid mixture. 

Graphs were plotted to realize the trend of properties against varying mole fractions of liquid mixtures 

and temperatures. 
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A comprehensive study has been carried out on a large number of binary mixtures at varying 

temperatures to study the thermophysical properties through ultrasonic velocity, viscosity, refractive 

index and surface tension evaluation using various approaches. A comparative study has then been 

carried out for the various approaches to examine their efficacy and applicability. 

Average Absolute Percentage Deviation (AAPD) has been used as the criterion for carried out the 

comparison with experimental findings. 
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