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PREFACE 
 

The Post Graduate & Research Department of Chemistry, Farook College 
(Autonomous) is very pleased to release the Proceedings of the International 
Conference on “ Emerging Frontiers in Chemical Sciences, EFCS-2017" conducted 
during September 23-25, 2017. This volume is an account of most of the 
contributions presented at the conference. 

Chemistry, often referred to as the central science, is a unifying theme across 
disciplines. Nothing we come across in the physical world without atoms, molecules 
or other chemical entities. In that respect, chemistry is a branch of science that 
connects the world . Therefore, those who teach, learn and study chemistry are in 
fact rendering their valuable service to the global community. Interaction of 
scientists, academicians and students lead to new ideas which can transform the 
society. Seminars and discussions are organised to achieve this end. 

This International Conference is the beginning of such an exercise in our college, 
with a view to bring together people engaged in the pursuit of science in this region. 
This event is very rich with the participation of eminent National and International 
scientists and with most respected Prof. C. N. R. Rao, FRS, as the inaugural 
speaker. Another attraction is the honouring ceremony of one of our most senior, 
faculty members of the department, with the lifetime achievement award for 
distinguished service to the discipline. This time we are honouring Prof. K. Shahid 
Latheef for his meritorious service. 

We would like to thank all the participants for their contributions to the Conference 
and Proceedings. We would also like to place on record our appreciation and 
gratitude for the sponsors of the programme - SERB, KSCSTE, American Chemical 
society, Royal Society of Chemistry, the College Managing Committee, M/s 
Ambernath Organics Pvt Ltd, APCO- Hyundai group and others.  

In this volume abstracts of invited lectures are given in the beginning followed by 
abstracts of posters/papers presented at the conference.   The committee has tried its 
level best to make this collection a comprehensive one. The Proceedings provide a 
permanent record of what was presented. This presents a snapshot of the state of 
development of the subject at the time and will be invaluable for that reason. 

We thank all those who have contributed to the successful organisation of the 
conference. 
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on 
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Farook College (Autonomous) 

Day 1- Saturday 
23/09/2017 

Inaugural Session 

  

4.00–4.02 pm Invocation 

4:02–4.10 pm Welcome speech: Dr. A. K. Abdul Rahim, Head, Dept. of 
Chemistry, Farook College 

4.10–4.15 pm Presidential Address: Prof. E. P. Imbichikoya, Principal, Farook 
College 

4.15–4.20 pm Programme briefing: 
Prof. T. Pradeep, Chairman, Organizing Committee (IIT Madras) 

4.20–4.25 pm Introducing the Chief Guest: Prof. V. M.  Abdul Mujeeb, Vice 
Chairman, Organising Committee (Director, School of Chemical 
& Physical Sciences, University of Calicut) 

4.25–4.40 pm  Inauguration: Prof. C. N. R. Rao, FRS 

4.40–4.45 pm Adorning Ponnada to Prof. C. N. R. Rao  
Mr. P. K. Ahammed, President, Managing committee, Farook 
College 
Presenting memento to Prof. C. N. R. Rao  
Mr. K.V. Kunhammed Koya, Secretary, Managing committee, 
Farook College 

4.45–4.50pm Release of conference proceedings: 
Dr. K. Mohammed Basheer, Vice Chancellor, University of 
Calicut 

4:50–5.00 pm  Honouring: 
Prof. Shahid Latheef with the ‘Lifetime achievement award of 
distinguished service to chemical sciences’   
Honouring statement: Prof. P. E. M. Abdul Rasheed, Joint 
Convener, Organizing Committee, Controller of Examinaton, 
Farook College 
Reply speech by Prof. Shahid Latheef  

5:00-5:10 pm Felicitations:  
Dr. Suresh Das, Executive Vice President, KSCSTE 
Mr. C. P. Kunhimohammed, Manager, Farook College 
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6.55– 7.35 pm Prof. Thomas J. Colacot, Johnson Matthey, USA 
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Session 2 

Venue - Audio Visual Theatre 
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9.00-9.30 am Prof. Shigeyuki Yagi, Osaka Prefecture University, Japan 
9.30-10.00 am Prof. A. Ajayaghosh, NIIST, Thiruvanathapuram 
10.00-10.30 am Prof. Suresh Valiyaveetil, National University, Singapore 
10.30- 11.00am Conference Photograph 

Tea Break 
Session 4 

Venue - Yousef Al Saqer Auditorium 
 

Chairman: Dr. Daisy Joseph, BARC 
 

11.00–11.30am Prof. Vasudevan Biju, Hokkaido University, Japan   
Erudite fellow lecture sponsored jointly by Kerala State Higher 
Education Board & CUSAT 

11.30–12.00 pm Prof. Chandrabhas Narayana, JNCASR, Bengaluru 
12.00–12.30 pm Prof. Ibrahim Ibnusaud, MG University, Kerala  
12.30– 1.30 pm Lunch 
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3.00–3.15 pm Tea Break 
 Session 6 

Venue - Yousef Al Saqer Auditorium 
 Chairman: Prof. V. M.  Abdul Mujeeb, Director, School of 

Chemical & Physical Sciences, University of Calicut 

3.15–3.45 pm Prof. Kana M. Sureshan, IISER, Thiruvananthapuram  
3.45–4.15 pm Prof. Gopinathan Sankar, University College London, UK 
4.15 -4.45 pm Prof. Mohammed Yusuff, CUSAT, Kerala 

   Session 7 
Venue - Yousef Al Saqer Auditorium 

 Chairman: Prof. K. Muraleedharan, University of Calicut 

10.30am-4.00 pm Poster Presentations  

4.45- 7.30 pm Sightseeing 

  7.30- 8.30 pm 
 
 
8.30 – 9.30 pm 

Cultural Programme 
Venue: Yousef Al Saqer Auditorium 

 
Dinner 

  Day 3 - Monday 
25/09/2017 
Session 8 

Venue - Yousef Al Saqer Auditorium 
 

Chairman: Prof. Abraham Joseph, University of Calicut 
 

8.30–9.00 am Prof. Hassan Y.Aboul-Enein, National Research Center, Egypt 
9.00–9.30 am Prof. H. Ila, JNCASR,  Bengaluru 
9.30–10.00 am Prof. G. Unnikrishnan, NIT Calicut 



 
 Session 9 

Venue - Yousef Al Saqer Auditorium 
Oral Presentations 

 Chairman: Prof. P. Mohamed Shafi, Retired Professor, 
University of Calicut 

10.00–10.45 am Miss. Arsha Kusumam, University of Calicut 
Miss. Arya Kripalaya, Bharathiar University 
Miss. Nair Tulasi Radhakrishnan, NIT, Calicut 
Miss. Neethu K Sanker, Bharathiar University 
Mr. Rahul Kaushik, NIT, Kurukshetra 
Miss. Sumy Joseph, IISc, Bengaluru 

10.45-11.00 am Tea Break 

 Session 10 
Venue - Yousef Al Saqer Auditorium 

 
Chairman: Prof. K. Koyatty, Retired Professor, Farook College, Director IAME. 

  
11.00–11.30 pm Prof. Santhosh Chidangil, Manipal University 
11.30–12.00 pm Prof. Sandhyarani, NIT, Calicut 
12.00- 12.30 
pm  

Dr. A. Seema,  CMET,  Thrissur 

 
12.30–12.35 pm 
 
12.35–12.40 pm 
12.40–12.45 pm 
 
 
12.45-12.55 pm 
 
12.55-1.00 pm 

Valedictory  Function and Concluding  Remarks 
Welcome speech: Prof. P. E. M. Abdul Rasheed, Joint Convener, 
Organizing Committee 
Presidential Address: Prof. E. P. Imbichikoya, Principal, Farook 
College 
Honouring Dr. A. K. Abdul Rahim, Head, Dept. of Chemistry, 
Farook College 
Presenting memento to Dr. A. K. Abdul Rahim: Adv. M. 
Mohamed, Former Manager, Farook College Managing 
Committee. 
Prize distribution for best paper and poster presentation:  
Prof. T. Pradeep, Chairman, Organizing Committee (IIT Madras) 
Vote of thanks: Mrs. Kavitha. A. P, coordinator, Organizing 
Committee 
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Exciting Story of Chemical Science 
(Glorious Past and Challenging Future) 

 
Professor C.N.R. Rao, F.R.S. 

 
National Research Professor and Honorary President & Linus Pauling Research Professor 

Jawaharlal Nehru Centre for Advanced Scientific Research, Jakkur 
 Bangalore 560 064, India 

E.mail: cnrrao@jncasr.ac.in 
 

      Chemistry as a subject made a beginning only by the end of the 18th 

century, thanks to Lavoisier. The 19th century saw great contributions from Dalton 

(who proposed the idea of the atom) and Faraday, the greatest scientist of all time. It 

is only in the 20th century, that chemistry as we understand today took shape. This is 

because of the description of the atomic structure by Rutherford (1911) following 

the discovery of the electron (J.J. Thomson, 1897) and of the chemical bond in 1916 

by (G.N. Lewis). The latter marks the beginning of modern chemistry. Thanks to 

Linus Pauling and others the few decades after the discovery of the chemical bond 

saw an explosion in chemical research broadly dealing with synthesis, structure and 

dynamics.  20th century also saw the completion of the periodic table with nearly 

114 elements.  Since the 1970’s, chemistry has changed in its scope, absorbing 

materials science and biology as major new directions. Chemical science has now 

gone beyond the molecular frontier. Chemistry worries about life processes, energy 

and environment, and other complex issues. Chemistry had a glorious past, and it is 

going to have a challenging future. 

 

 

 

 

 

 

 



 
 

2 

Reactions between Nanoparticles 

Prof. T. Pradeep 
 

Institute Professor, Deepak Parekh Institute Chair Professor and Professor of Chemistry 
Department of Chemistry, DST Unit of Nanoscience (DST UNS) and Thematic Unit of 

Excellence (TUE), Indian Institute of Technology Madras, Chennai, 600 036, India 
E-mail: pradeep@iitm.ac.in 

 

Atom and structure conserving chemical reactions between nanoparticles are 

presented using two atomically precise archetypal nanoparticles, Ag25(SR)18 and 

Au25(SR)18 (-SR = alkyl/aryl thiolate). Despite their geometric robustness and 

electronic stability, reactions between them in solution produce alloys 

AgmAun(SR)18 (m+n = 25), keeping their M25(SR)18 composition, structure and 

topology intact.[1] We captured one of the earliest events of the process, namely 

the formation of the dianionic adduct, [Ag25Au25(SR)36]
2-, by electrospray 

ionization mass spectrometry. Molecular docking simulations and density 

functional theory (DFT) calculations also suggest that metal atom exchanges 

could occur through the formation of adducts. Such isomorphous transformations 

between nanoparticles imply that microscopic pieces of matter can be 

transformed completely to chemically different entities, preserving their 

structures, at least in the nanometric regime. Intercluster interactions can also 

produce cluster dimers[2] and unusual, well-defined alloys.[3] They reflect the 

shell structure of certain reactants.[4] Atom exchanges suggest interesting 

dynamics in solution,[5] early results of these investigations will be presented. 
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Structure Activity Relationships of Organometallic Complexes in 
Catalysis 

 
Thomas J. Colacot 

 
Johnson Matthey, 2001 Nolte Drive, West Deptford, NJ 08066, USA 

 

Homogeneous catalysis occurs at the molecular level, unlike in 

heterogeneous catalysis, where the chemistry happens at the surface. 

Majority of the homogeneous catalysts are organometallic complexes, where 

the structure of the catalyst plays a significant role on the activity and 

selectivity of a particular reaction. In order to demonstrate the subtleties of 

this phenomena three cases studies will be discussed in the talk. They are: 

• Importance of high purity palladium acetate in organic synthesis 

• Pre catalysts for Ir catalyzed C-H activated borylation 

• Pre catalysts for advanced cross coupling. 
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Boranes, Borophenes, Borospherenes and Boron 
 

Naiwrit Karmodak and Eluvathingal D. Jemmis* 
 

Department of Inorganic and Physical Chemistry 
Indian Institute of Science, Bangalore 560012, India 

http://ipc.iisc.ac.in/jemmis.php 

 

Chemistry of boron has always been very challenging. One of the recent 

developments in this area has been the generation of 2D Boron monolayers 

(borophenes).[1,2] These are shown to have differing number of hexagonal 

holes.[3] An electron counting strategy shows the inevitability of hexagonal holes in 

borophene.[4] The number (hole density, HD) and distribution of hexagonal holes 

decide the binding energy per boron in the monolayer borophenes. The relationship 

between binding energy and the HD changes dramatically when the borophene is on 

Ag (111) surface. Here the distribution of holes and the HD depend on temperature 

of deposition. We show that there may be several polymorphs of comparable energy 

with the same HD, but differing distribution of holes. The requirement of holes in 

borospherenes (boron fullerenes) follow from these.[5] The HD and distribution of 

holes echo the distribution of the vacancies and extra occupancies in the complex β-

rhombohedral boron.[6] The presentation will attempt to relate boranes, small boron 

clusters, borospherenes, borophenes and beta- and tau-boron. 
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Functional Chromophoric Systems Based on Fused Phenazines 
 

Shigeyuki Yagi 
 

Department of Applied Chemistry, Graduate School of Engineering, Osaka Prefecture 
University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-8531, Japan 

 

Functional dyes and pigments are receiving considerable interest in a variety 

of scientific and industrial fields. For example, the red-, green, and blue-

colored organic pigments are used to prepare color filters for LC displays, 

and dyes with panchromatic properties are potentially applicable to organic 

solar cells. Fluorophores with the excellent quantum yields are intensely 

required in the field of bio-analytical and sensory systems. Phosphorescent 

materials are used to fabricate high efficiency organic light-emitting diodes. 

Therefore, various type of chromophores and luminophores have so far been 

utilized towards various purposes. From this viewpoint, it is of urgent 

importance to develop newchromophoric systems. Here I report the 

development of novel chromophoric systems based on fused phenazine as 

structural platforms.For example, my research group has developed donor-

acceptor-donor (D‒A‒D) chromophores by introduction of π-conjugated 

donors to the 10,13-positions of dipyrido[3,2-a:2’,3’-c]phenazine (DPPZ). 

Although DPPZ itself emits blue fluorescence with a low photoluminescence 

(PL) quantum yield (PL< 0.01), introduction of aromatic side-arms gave 

rise to red shifts of PL (bluish green to orange) with the increase in PLto 

0.84(Fig. 1a) [1]. The DPPZ skeleton allows us to prepare a metal complex 

via coordination of the diimine structure. As shown in Fig. 1b, we have 

developed a phosphorescent platinum(II) complex in which the aromatic 

substituents at the 2,7-positions as well as the acetylide ligands are essential 

for generation of the emissive triplet state [2]. In the presentation, 

applications of the DPPZ-based chromophores will be presented. 
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Fig. 1. The DPPZ luminophores; (a) fluorophores and (b) phosphorescent 

platinum(II) complex. 
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Supramolecular Helicity of Molecular Assemblies 
 

Ayyappanpillai Ajayaghosh 
 

CSIR-National Institute of Interdisciplinary Science and Technology  
(CSIR-NIIST), Trivandrum – 695 019, India 

 

The elegance and complexity of natural homochiral architectures has inspired 

chemists to explore noncovalent interactions between chiral building blocks to 

create a variety of aesthetically appealing but functionally complex supramolecular 

architectures. The point chirality of molecular building blocks can be manifested 

and amplified as supramolecular helicity and super helix formation. We have earlier 

shown that gelation has significant influence on supramolecular chirality.1-6 We 

could also demonstrate light induced reversible inversion of supramolecular 

handedness in a self-assembled π-system.7 Recently we have reported the role of 

carbon nanotubes in amplifying supramolecular chirality in π-gelators.8 Our latest 

study reveals that the initial helicity of supramolecular fibers are controlled by the 

molecular chirality, however at hierarchical level superhelices are formed with 

opposite handedness.9 This lecture will focus on supramolecular helicity in self-

assembled π-systems and gelators. 
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Optically Active Silica Nanoparticles and their Applications 
 

Suresh Valiyaveettil 
 

Department of Chemistry, National University of Singapore (NUS),  
3 Science Drive 3, Singapore 117543. 

 

Multifunctional coatings using nanomaterials offer many advantages towards 

protecting various surfaces and incorporate functions such as self-cleaning or heat 

reflection properties. Here we apply aggregation induced segregation of perylene 

diimide (PDI) to control the surface morphology and properties of silica 

nanoparticles and films. Differentially functionalized PDI was incorporated on the 

surface of silica nanoparticles through Si-O-Si bonds. Such particles are used to 

prepare thin films and investigated the properties in detail. The absorption and 

emission spectra of the resultant functionalised nanoparticles showed monomeric or 

excimeric peaks based on the amounts of perylene molecules present on the surface 

of silica nanoparticles. Contact angle measurements on thin films prepared from 

nanoparticles showed that non-functionalised nanoparticles were superhydrophilic 

with a contact angle (CA) of 0º, whereas perylene functionalised silica particles 

were hydrophobic (CA > 130°) and nanoparticles functionalised with PDI and 

trimethoxy (octadecyl) silane (TMODS) in an equimolar ratio were 

superhydrophobic with static CA > 150° and sliding angle (SA) < 10°. In addition, 

the near infrared (NIR) reflectance properties of PDI incorporated silica 

nanoparticles can be used to protect various heat sensitive substrates. The concepts 

developed here offer a unique combination of super hydrophobicity, interesting 

optical properties and NIR reflectance in nanosilica, which could be used for 

interesting applications such as surface coatings with self-cleaning and NIR 

reflection properties. The talk will provide full details on the synthesis and 

characterisation of the optically active silica nanoparticles.  

Short Biography: Suresh Valiyaveettil is an Associate Professor at the National 

University of Singapore. He received his PhD degree from University of 

Victoria, BC, Canada. Before joining the National University of Singapore, he 

was at the Max-Planck Institute for Polymer Research, Germany and Cornell 

University, NY, USA. His current research interests are in multifunctional 

polymers, biomaterials, nanomaterials, nanotoxicology, developing frugal 

engineering methods for water purification and improving chemical safety in 
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Single Molecule Detections and Bioimaging Using Semiconductor 
Nanocrystals  

 
Vasudevan P. Biju 

  
  Research Institute for Electronic Science, Graduate School of Environmental 
Science, Hokkaido University, Kita 20, Nishi 10, Sapporo, Hokkaido 001-0020 

 

Resolution of the size-dependent tunable electronic states of nanomaterials is the 

most exciting innovation that hosts the present status of nanoscience and 

nanotechnology [1-5]. Because of this innovation, engineered nanomaterials have 

not only infiltrated into various disciplines of basic research but also reformed our 

lives in the form of key elements of electronic displays, nanomedicines, bioimaging 

probes, cosmetics, and food colorants. One of the most exciting aspects of our 

ongoing research is the progress of engineered nanomaterials towards practical 

applications in biology and medicine [5-9]. Among various nanomaterials, the size-

dependent tunable emission colors, and exceptional brightness and stability make 

semiconductor nanocrystals, also called quantum dots, one of the most promising 

pigments for bioimaging at ensemble and single-molecule levels. We mostly focus 

our research on optimization of the photoluminescence properties of quantum dots, 

such as quantum efficiency and blinking due to Auger recombination, and 

subsequently employ these tiny crystals for single-molecule detections of 

biomolecules in living cells, intracellular delivery and in vivo imaging. Formulation 

of nanomaterials into their bioconjugates is a prerequisite for labeling of 

biomolecules, cells and tissues. The biomolecule recruited to the surface of 

nanomaterials depends on a particular application aimed for, such as single-

molecule detection, extracellular labeling, gene delivery, intracellular delivery, or in 

vivo imaging. Cells can be labeled using bioconjugated nanomaterials in a 

nonspecific or targeted manner. Targeted labeling of cells using nanomaterials 

conjugated with antibodies, proteins, peptides, amino acids, immunoliposomes, 

aptamers, or certain simple biomolecules has been extensively investigated in the 

recent past, which bridges between nanomaterials and biomedical imaging [5]. In 

addition to the specific labeling of certain proteins in selected cell lines and single-

molecule detection of selected cell signaling events, this presentation highlights on 

intracellular and in vivo delivery of bioconjugated nanomaterials as well. 

Nonetheless, the stimulation of oxidative stress followed by the release of heavy 

metal ions from photoactivated chalcogenide quantum dots result in cytotoxic and 
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genotoxic effects on cells [10], summary of which is also sketched in this 

presentation.  
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Understanding the Molecular Origin of the Properties of MOFs by 
Raman 

 
Chandrabhas Narayana 

 
Light Scattering Laboratory, Chemistry and Physics of Materials Unit, Jawaharlal 
Nehru Centre for Advanced Scientific Research, Jakkur P.O., Bangalore 560064, 

India 

 

There have been quest for porous solids as they provide ample opportunities for 

selective chemical and physical properties, which help in many applications. In this 

direction, metal organic frameworks (MOFs) have been a very highly researched 

field in the past two decades. The ease of tailoring MOFs for specific applications 

and molecular origami has set the minds of researchers to come up with many 

fascinating MOFs. But, often the MOFs, show very unusual behaviour which are 

un-explainable by the normal characterization tools used by the researchers. 

Molecular understanding is a must to provide the insight into such anomalous 

behaviours. We have been using Raman spectroscopy to explain the molecular 

origin to these observations, which help researchers make new and better MOFs.  In 

this talk we will take some of these MOFs to demonstrate the power of Raman in 

elucidating the origin for the unusual properties. The examples include ZIF8, 

fluorofunctionalized MOF and interpenetrating MOF structures.  
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Synthesis of Enantiopure Molecules (epc synthesis) Using Chiral 
Building Blocks Obtained from Regional Resources. 
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Kallingathodi†, Mahin K. Ibrahim†, Melvin Thomas, ‡ and Ibrahim 
Ibnusaud*, † 

 

Institute for Integrated Programmes and Research in Basic Sciences, Mahatma 
Gandhi University, P.D. Hills 

 P. O, Kottayam, Kerala, India 686 560 

 

There is a great deal of interest to obtain enantiomerically pure molecules for using 

as smart substances in various domains of chirality. The major application is in the 

area of preparation of small molecules to explore them as drug candidates. Efficient 

construction of potential 3-substituted and 3,4-disubstituted chiral pyrrolidines in 

the optically pure form have been carried out using less known, abundantly 

available (2S,3S) and (2S,3R)- tetrahydro-3-hydroxy-5-oxo-2 3-furan dicarboxylic 

acids. Judicious use of these acids, as such, or in the form of anhydride or as simple 

diester or triester furnished a range of versatile chiral pyrrolidines, which are key 

intermediates for the synthesis of biologically and functionally important molecules. 

This has been demonstrated by developing new route towards the synthesis of 

pyrroloisoquinoline alkaloid analogues (R)- (+) and (S)- (-)- crispine A, 

indolizinoindole alkaloid analogues (R)- (+) and (S)- (-)-harmicine and 

furopyrrolones. While the Garcinia acid gave (1R,10bR)-1-((R)-1,2-

dihydroxyethyl)-1-hydroxy-8,9-dimethoxy-1,5,6,10b-tetrahydropyrrolo[2,1-

a]isoquinolin-3(2H)-one and (1R,11bR)-1-((R)-1,2-dihydroxyethyl)-1-hydroxy-

5,6,11,11b-tetrahydro-1H-indolizino[8,7-b]indol-3(2H)-one, its diastereomer 

hibiscus acid gave (1S,10bS)-1-((R)-1,2-dihydroxyethyl)-1-hydroxy-8,9-dimethoxy-

1,5,6,10b-tetrahydropyrrolo[2,1-a]isoquinolin-3(2H)-one and (1S,11bS)-1-((R)-1,2-

dihydroxyethyl)-1-hydroxy-5,6,11,11b-tetrahydro-1H-indolizino[8,7-b]indol-3(2H)-

one.The absolute configuration and optical purity of the starting molecules as well 

as the chiral pyrrolidine diones, analogues of pyrroloisoquinoline and 

indolizinoindole alkaloids have been ascertained using chiroptical methods and 

single crystal XRD of representative molecules.   
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Chemistry and the World of  Intelligent  Materials   
 

Vijayamohanan K. Pillai  
 

Central Electrochemical Research Institute(CSIR-CECRI), Karaikudi Tamil Nadu 630 006.  
 E-mail: vijay@cecri.res.in  

 

Many advanced materials prepared exclusively using emerging concepts in 

chemistry and Nanotechnology    have attracted much attention recently due to the 

possibility of tailoring their dimensionality to facilitate a change in their 

fundamental  properties including mechanical, electrical, optical or electrochemical 

behavior   in comparison with similar behavior of their  bulk analogues. For 

example, the behavior of  monolayer protected  gold and silver nanoclusters have 

been found to vary dramatically with both  size and shape.  Similarly, the insertion 

of conducting polymers in layered host materials and other structurally organized 

environments can  result  nanostructures with  novel electrical, structural, and 

mechanical properties. Such systems can potentially show hybrid properties 

synergistically derived from both the host and the guest which could be profitably 

utilized for energy storage applications. While designing materials atom by atom 

and molecule by molecule, multifunctional capabilities can be introduced to create 

stimuli-sensitive materials. This lecture will explain ways and means of designing 

such smart catalysts, intelligent batteries and many such systems which can create 

revolutionary changes in our life style using nanotechnology.   
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Carbon Nanotube-Metal Nanohybrid Based Heterogeneous 
Catalysts for Various Organic Transformations 

 
Irishi N. N. Namboothiri 

 
Department of Chemistry, Indian Institute of Technology, Mumbai 400 076, India 

irishi@iitb.ac.in 

 

Carbon nanotubes (CNTs) have emerged as excellent support for metal nanoparticle 

(NP) based heterogeneous catalysts due to their low cost, high surface area, 

inertness, tunable topography and ability to stabilize higher oxidation states of 

metal. Recently, the high catalytic activity of CNT supported gold nanoparticles 

(AuNPs) has been demonstrated in various organic reactions such as oxidation of 

silanes, alcohols and phenols, reductive amination and N-formylation of aldehydes, 

deoxygenation of amine N-oxides and synthesis of heterocycles via an oxidation-

condensation cascade. The size effect of Au nanoparticles supported on CNT as 

catalysts in selected organic reactions has also been investigated. The catalytic 

activity of nanoparticles of other metals supported on CNT-organic bilayer 

assembly has also been exploited in diverse organic transformations. These include 

Ru for reduction of nitroarenes, Rh for dehydrogenation of N-heterocycles and 

various other oxidations, and Pd for Suzuki coupling and Wacker oxidation. The 

metal-CNT catalyst is prepared by dispersing metal NPs on a two-layer assembly 

consisting of a polyanionic inner layer and a polycationic outer layer around CNT. 

A CNT free organic nanotube-Au nanohybrid has also been successfully employed 

for the oxidative coupling of primary amines to imines. High TON and TOF values, 

mild reaction conditions and recyclability of the catalyst up to four times without 

any appreciable drop in the yield are important features of our methodology. 
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Towards Non Equilibrium Supramolecular Materials 
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Email: george@jncasr.ac.in 

 

Fig. 1. Fuel-Driven, non-equilibrium supramolecular assemblies in our laboratory. 

Self-assembly has always been a promising route to achieve novel materials. This 

has been possible by decades of research and laying down of principles governing 

the phenomenon. Almost all of this assembly is under thermodynamic parameters 

and provide minimal help in exploring a temporally driven dimension of self-

assembly. On the other hand in biological systems, which have always served as an 

omnipresent inspiration for self-assembly, control their aggregates and function 

temporally with unparalleled deft. Considering the conventional self-assembly one 

wonders if the complexity and dexterity of biological systems is ever to be matched 

and perhaps one might tread on diverse scientific routes for kinetically controlled 

self-assembly.  

We, in our laboratory, are driven by this philosophy and are currently trying to 

understand both thermodynamic and kinetic aspects of self-assembly. This talk 

describes our efforts in understanding a very key concept of biological self-

assembly which is temporal control over aggregates via a chemical fuel as we think 

this approach can singlehandedly cater to various existing challenges of 

supramolecular chemistry such as a living supramolecular polymerization, control 

over nucleation rate, transient materials and formation of supramolecular hetero-

structures. 
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I will be discussing our results by taking supramolecular systems, which we have 

been working on during the last few years. 

Keywords: Molecular Self-Assembly, Fuel-Driven, Supramolecular 

Polymerization, Non-equilibrium Self-Assembly 
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Sugar Based Organogels and their Applications 
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Polymeric gels, one form of the colloidal materials, have attracted much attention 

because of their application in cosmetics, medicine, food industry, controlled 

release, developing smart materials etc. Recently the focus has shifted to 

supramolecular gels formed by self-assembly, through noncovalent interactions, of 

small monomeric species due to their reversible nature, degradability, homogeneity 

and tunability over the polymeric gels.1 Different classes of Low Molecular Weight 

Organogelators (LMWOs) those can congeal a variety of organic solvents have 

been reported.2 However there are only limited examples of harvesting function 

from these novel materials.3,4 Exploration for novel functions from these soft 

materials continues to be a challenging and exciting task. Pursuing our interests in 

organogels5-7 and topochemical reactions,8-12 we have developed a few gelators 

which can congeal oils and hydrocarbon solvents to give strong and self-supporting 

gels and can undergo Topochemical reactions in gel-states.13-15 The design of these 

gelators and their possible application in various fields will be discussed. 

References: 

1. Weiss R. G.; Terech, P (Eds), Molecular gels: Materials with self-assembled 
Fibrillar Networks,  Springer, Dordrecht, The Netherlands, 2005. 

2. Sangeetha, N. M.; Maitra, U. Chem. Soc. Rev. 2005, 34, 821. 

3. Jung, J. H.; Park, M.; Shinkai, S. Chem. Soc. Rev. 2010, 39, 4286. 

4. Ajayaghosh, A.; Praveen, V. K. Acc. Chem. Res. 2007, 40, 644. 

5. A. Vidyasagar, K. Handore, K. M. Sureshan, Angew. Chem. Int. Ed., 2011, 
50, 8021. 

6.     K. M. Sureshan, K. Yamaguchi, Y. Sei, Y. Watanabe, Eur. J. Org. Chem., 
2004, 4703. 



 
 

22 

7.   A. Prathap and K. M. Sureshan, Chem. Commun., 2012, 48, 5250. 

8.   A. Pathigoolla, R. G. Gonnade, K. M. Sureshan, Angew. Chem. Int. Ed., 
2012, 51, 4362 

9.   A. Pathigoolla, K. M. Sureshan, Angew. Chem. Int. Ed., 2013, 52  8671.   

10. A. Pathigoolla,K. M. Sureshan, Angew. Chem. Int. Ed., 2014, 53, 9522. 

11.  K. M. Sureshan, T. Murakami, T. Miyasou, Y. Watanabe, J. Am. Chem. 
Soc., 2004, 126, 9174. 

12. B. P. Krishnan, R. Rai, A. Asokan, K. M. Sureshan, J. Am. Chem. Soc., 
2016, 138, 14824. 

13. B. P. Krishnan, S. Ramakrishnan, K. M. Sureshan, Chem. Commun. 2013, 
49, 1494. 

14. B. P. Krishnan, S. Mukherjee, P. M. Aneesh, M. A. G. Namboothiry, K. M. 
Sureshan Angew. Chem.     Int. Ed. 2016, 55, 2345. 

15. B. P Krishnan, S. Raghu, S. Mukherjee, K. M Sureshan, Chem. Commun., 
2016, 52, 14089. 

 

 

 

 

 

 

 

 

 

 

 



 
 

23 

 

Chemical Transformations Using Nanoporous Catalysts   
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Catalysis is the back-bone of chemical industries and they will continue to be 

essential in numerous applications that are indispensable to enhance quality of our 

life and society.  Several types of heterogeneous catalysts, for example, supported 

catalysts, bulk oxides and nanoporous materials, are widely used for a variety of 

catalytic reactions. Within the family of heterogeneous catalytic systems, porous 

materials are of a great interest due to their ability to interact with ions and 

molecules not only on their surface but throughout their bulk. Porous materials are 

conventionally used in a range of applications, in particular catalysis, ion exchange 

and adsorption/separation exploiting the huge internal surface area of highly ordered 

porous materials.  

Within the family of crystalline nano porous materials (also called zeotypes or 

microporous materials), range of structures with different porosity and catalytic 

functionality are available for us to explore the use of these systems for a variety of 

catalytic conversions.  However, the functionality and efficiency depends greatly on 

the structural stability of these nano porous structures under operating conditions.  

Few of these nano porous solids are found to very stable and widely used in 

chemical and petroleum industries.  For example large pore zeolite Y is used for 

cracking large molecules. Similarly, medium pore zeolite ZSM-5 is widely used for 

the conversion of methanol to gasoline while the small pore SAPO-34 materials are 

used for the production of light-olefins.  Here examples of the zeolite functionality, 

in particular acidity and pore dimension influence the catalytic function by taking 

examples of large, medium and small pore zeolitic solids for the cracking of plastic 

wastes to fuel and for the dehydration of methanol. 
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Design of Heterogenized Homogeneous Catalysts 
 

K.K. Mohammed Yusuff 
 

Department of Applied Chemistry, Cochin University of Science and Techonoloy, 
Kochi-682022 

Email: yusuff15@gmail.com 
 

Homogeneous catalysts have some attractive properties such as high selectivity and 

easy accessibility to all catalytically active sites. However, homogeneous catalysts 

are no longer acceptable because of inherent problems, such as corrosion, toxicity, 

difficulty in catalyst handling and separation from the reaction system, high cost, 

and the creation of solid waste. One strategy to make homogeneous catalysis more 

economical is to anchor them to an insoluble support.  Suitable support materials 

used for this purpose are insoluble polymers,     silica, zeolites and mesoporous 

materials. The catalytic behaviour of such heterogeneous systems might be that of 

the unsupported catalyst (usually metal complexes/organometallic compounds) and 

in many cases the possible added effects imparted by the support material. The 

stability of the anchored catalysts is also an important factor and the reaction of 

these systems with both liquid and vapour phase reactants has to be examined. A 

better understanding of these systems is necessary to attain our goal to design and 

develop improved catalytic systems. There are many design variables, which affect 

the reactivity and    catalytic activity.   These variables will be discussed and 

illustrated by considering a few examples from the literature. Our experiences on 

the heterogenization will also be shared. 

 

 

 

 

 

 



 
 

25 

Chiral Analysis: Past, Present and Future 
 

 Professor Hassan Y. Aboul-Enein 
 

Pharmaceutical and Medicinal Chemistry Department 
             Pharmaceutical and Drug Industries Research Division 
            National Research Centre, Dokki, Cairo 12311, Egypt 

E-mail: haboulenein@yahoo.com 

The term "chiral" (from the Greek for "hand") is applied to molecular systems 

whose asymmetry results in handedness; that is, the existence of a pair of 

nonsuperimposable mirror-image shapes (as illustrated by the relationship between 

one's right and left hands). Lord Kelvin coined the term "chirality" in 1884,  but it 

did not come into common usage until the 1960s. Many macroscopic examples of 

handed systems exist, including any object that features an inherent spiral or twist 

that can exhibit a left- and right-handed form: scissors, spiral staircases, screw 

threads, gloves, and shoes. Some mineralogical materials exhibit handedness in the 

solid state. In 1801 the crystallographer René-Just Haüy (1743–1822) observed that 

there were right- and left-handed quartz crystals, a phenomenon known as 

hemihedrism. The term "enantiomorphous" ("in opposite shape") was created to 

describe the macroscopic relationships between nonsuperimposable, mirror-image 

crystalline forms. In 1848, Pasteur reported the different destruction rates of dextro 

and levo ammonium tartarate by the mould Penicillium glaucum. Later on the 

importance of chiral molecules were realized in biological, environmental and 

chemical sciences.  

The resolution of chiral molecules started with classical methods such as 

crystallization and enzymatic destruction of one antipode. In advanced stage, some 

analytical techniques were used to separate chiral molecules at mg or micro gram 

levels. Among them Chromatography was considered the best modality. Separation 

of enantiomers by indirect method through the derivatization of racemic mixtures 

with optically active molecules to form a mixture of diastereomers which could  

separated on simple C18 silica gel HPLC columns. Later on optically active 

molecules were used as mobile phase additives in simple HPLC.  

In the 1980’s several chiral stationary phases (CSPs) were available  for the direct 

resolution of racemic compounds. Research for new CSPs still is an interesting 

topic with efforts to achieve a more universal chiral phase which can resolve more 

than 90% of the racemic compounds. The coated polysaccharide CSPs were one of 
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the most commonly used which recently have been replaced by immobilized ones, 

which can be used with a variety of HPLC solvents; including prohibited ones. 

 Nowadays, bioaccumulation of drugs and pharmaceuticals in human body at nano 

or pico level is a hot issue as these may create some side effects and diseases. 

Therefore, academicians, scientists and government authorities are looking for the 

analysis of chiral molecules at nano or pico levels. But the detection at such low 

amount is out of the domain of the currents most commonly used HPLC techniques. 

Therefore, the future of chiral analysis depends on Nano-Liquid Chromatography, 

which is a chip-based technology.  In near future nano-liquid chromatography will 

be the demand of chiral resolution as it mainly environmentally friendly. 
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Organic Synthesis Towards Greener Pastures 
 

H. Ila  
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Present scenerio of organic synthesis in 21st century demands development of energy 

efficient processes  from renewable starting materials with minimum waste 

production to reduce the environmental and health impact of chemical production. 

‘Small molecule heterocycles’ play important role in both drug discovery and 

material science research providing one of the richest source of diversity, besides 

serving as rigid scaffolds for further display of a range of functionalities. Therefore 

design and development of new pathways leading to efficient synthesis of novel 

heterocycles, from easily accessible precurssors displaying skeletal and functional 

group diversity is emerging as an important area in both synthetic organic and  

medicinal chemistry. Our recent efforts in this direction to develop new efficient  

synthetic methods for biologically important five and six membered heterocycles 

involving transition metal catalyzed cross coupling, C-H activation (atom economy 

reactions)(inter- and intramolecular C-heteroatom bond formation), domino and 

multicomponent reactions will be presented in the lecture.1     

 [1] Selected recent papers: (a) Review: H. Ila and H. Junjappa Chimia 2013, 67, 17. 

(b) A. Acharya, S. Vijay Kumar, H. Ila Chemistry Eur. J.  2015,21, 17116. (b) A. 

Acharya, S. Vijay Kumar, B. Saraiah, H. Ila J. Org. Chem. 2015, 80, 2884.(c) A. 
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(e) B. Raghava, G. Parameshwarappa, A. Acharya,  H. Ila Eur. J. Org. Chem. 2014, 

1882. (f) S. Vijay Kumar, S. K. Yadav, B. Raghav, H. Ila J. Org. Chem. 2013,78, 
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p-conjugated materials are of great importance in the rapidly growing field of 

organic electronics since they can function as active layers in light emitting diodes, 

photovoltaic cells, photo detectors, sensors and other devices1-3. The reinforcement 

of such systems with compatible nanoparticles can lead to the generation of novel 

composite materials with enhanced optical, electronic, gas barrier, mechanical and 

magnetic properties4-6. They have been found to be promising candidates for solar 

cells, light emitting diodes, field effect transistors, etc7-10. The advantage of the 

direct employment of inorganic, nanosized crystalline particles, into semiconducting 

polymer systems, lies in the enhancement of mechanical, thermal and optoelectronic 

features of the base polymers by a relatively easy route11, 12. Titanium dioxide 

(TiO2) is a semiconducting and responsive inorganic filler with a variety of 

applications in diverse areas such as self cleaning13, anticorrosion14, coatings15 and 

solar cells16. For optoelectronic applications, it can function as an electron acceptor 

having a compatible band gap with many p-conjugated systems17. In addition, the 

favorable mechanical strength, thermal stability, and high surface area propose TiO2 

as an ideal partner for many polymeric materials. 

Two nitrophenyl supported poly(1, 3, 4-oxadiazole)s viz; poly[pyridine(2-

nitrophenyl)-1, 3, 4-oxadiazole] [PPNO] and poly[2-(o-nitrophenyl)-5-phenyl-1, 3, 

4-oxadiazole] [PNPPO] were initially synthesized by a dehydrocyclization reaction, 

and then reinforced with TiO2 nanoparticles. They were characterized in terms of 

optical and morphological properties in order to examine the suitability to function 

as active or electron transport layers in polymer light emitting diodes (PLEDs). The 

nanocomposites have been found to possess charge transfer characteristics from the 

macromolecular systems (PPNO or PNPPO) to TiO2 particles, upon photo-

excitation. A representation regarding the charge transfer is given in Scheme 1. The 

charge transfer in the current systems occurs through particle-particle junctions. The 
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nonlinear optical responses and optical limiting behaviour of PPNO, PNPPO and 

their nanocomposites were also evaluated by Z-scan technique, using nanosecond 

Nd:YAG, 532 nm laser radiations. In view of user-friendly device fabrication, 

flexible films of PPNO and PNPPO were fabricated by blending them with 2 wt% 

of poly(methylmethacylate). The loading of TiO2 nanoparticles onto PPNO and 

PNPPO has been found to contribute to a quantum enhancement in tensile 

properties. PPNO and PNPPO showed high fluorescent quantum yield, offering 

them as promising candidates for PLED fabrication.  

 

               (a)         (b)    (c) 

Scheme 1 Proposed mechanism for charge transfer phenomenon: (a) Charge 

transfer from the LUMO of PPNO/PNPPO to the conduction band of 

TiO2 NPs (b) Conjugated polymer nanocomposites (CPNCs) with 

reduced band gap (c) Fluorescence quenching (RSC Advances, 2016, 

6, 115132-115144) 
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The antimicrobial activity of Ag nanoparticles (NPs) is attracting attention in many 

fields like water purification, wound dressings, cosmetics, biomedical devices etc. 

Silver is the most used element in commercially available nanomaterial containing 

products and AgNPs are mentioned in more than 400 product descriptions. The 

extensive use of silver nanoparticles has also raised concerns about their interaction 

with the human body once they invade the physiological system. Our micro-Raman 

measurement explores the interaction of AgNPs with optically-trapped, live 

erythrocytes (RBCs). Raman measurements were carried out  by optically trapping 

the erythrocytes incubated in varying concentrations of silver nanoparticles with 

average size ~100 nm  in the physiological medium. The experiments revealed that 

the AgNPs induce permanent transformations to the conformation of heme within 

an RBC from the usual R-state (oxy-state) to the T-state (deoxy-state). The above 

conclusion  is based on the major changes that we observed  in the vibrations related 

to pyrrole ring stretching (1370 cm-1), the heme’s skeletal stretching modes (1545 

cm-1), and methine C-H deformations (1212 cm-1 and 1224 cm-1) of heme molecule.  

In view of the above observation, we proposed a model for the nanoparticle 

cytotoxicity pathway. The proposed model states that, the electrostatic interaction of 

AgNPs with the cell surface induces cell damage brought about by alteration of 

intracellular pH caused by the blockage of the cell membrane transport. A detailed 

account of the above study will be discussed during the talk. 
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The growing energy demand is one of the critical issues faced by the society in this 

era. Recently, utilization of clean and renewable energy sources of which harvest of 

solar energy received the prime attention. The efficient storage of solar energy in 

the form of chemical fuels such as hydrogen is vital for the effective utilization of 

solar energy. Hydrogen energy is considered as the future energy technology, in 

view of the abundant nature of hydrogen compounds and it's high fuel efficiency. 

Hydrogen is a green energy fuel as it has water and heat as its by product of 

oxidation. Solar induced hydrogen fuel generation by means of photocatalytic water 

splitting offers a clean, economical and environmentally benign route for unraveling 

the global energy crisis. The widely used photocatalyst for photocatalytic water 

splitting is the titania nanoparticle, which being a wide band gap nanomaterial 

suffers from the limited absorption in the visible part of the solar light. Hence 

various methods are attempted to shift the absorption of titania towards the visible 

light.  

We have used various nanocomposites of titania to improve the efficiency of the 

titania photocatalyst. Inverse opal titania photocatalyst with tuned optical property 

has shown to improve the photocatalytic efficiency under solar light irradiation. 

Noble metal loaded inverse opal titania showed water splitting under simulated 

solar light irradiation. On further modifying the titania with nonmetal doping or Ti3+ 

self-doping the hydrogen production rate has been enhanced significantly. In this 

talk, the various methods of chemical and physical modification of titania, the 

evaluation of photocatalytic efficiency, water splitting and hydrogen generation will 

be discussed. 
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Flexible electronics is an excellent candidate for next generation consumer 

electronic products which require lightweight, portable, bendable and low cost 

electronics. Flexible electronics are found applications in diverse range of devices 

that are built on flexible and conformal substrates such as printed transistors, 

embedded power sources, integrated sensing devices, flexible circuits, flexible 

displays, flexible solar cells, conformable RFID tags, etc.  

Graphene has attracted strong scientific and technological interest in recent years. It 

has shown great promise in many applications, such as electronics, energy storage 

and conversion, and bioscience/biotechnologies because of its unique 

physicochemical properties.  A few of the important electronic and optoelectronic 

applications of the graphene includes Field effect transistors, Graphene sensors, 

Graphene actuators, Graphene supercapacitors, Transparent conducting  electrodes 

for Photovoltaic, LCDs, OLEDs, touch screen, electrodes for acoustic transducers, 

electrodes for Li batteries, etc.  

Compared to electrically driven actuators, optical actuation offers an alternative 

way to couple energy into actuator structures, which brings distinctive advantages 

such as wireless actuation, remote controllability, electromechanical decoupling, 

low noise, elimination of electrical circuits and higher-level integration. C-MET has 

developed various types of Graphene-polymer Nanocomposite light triggered 

actuators which can lift a weight of 10-25g to a height of 1-2 cm.  

Transparent thin film acoustic transducers which can be used for sensing the sound 

(as microphones) or producing the sound (as speakers) have applications as active 

noise cancellation systems, invisible microphones, speaker integrated touch screens 

etc. Good transparency, high electrical conductivity and flexibility make graphene 

an ideal material for transparent electrodes for thin film acoustic transducers. C-

MET has developed transparent piezoelectric polymer film having transparency 

greater than 90%.  Graphene coated piezoelectric polymer thin film acoustic 
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actuator (speaker) and sensor (microphone) were developed.  We have achieved a 

sound pressure level of 53.5dB to 90.6 dB when the frequency is changed from 1 to 

10 kHz using a 10Vrms exciting signal. 

Graphene is a promising material for supercapacitor electrodes owing to its low 

mass density, excellent electronic conductivity, and high surface area. Moreover, 

the intrinsic capacitance of graphene was recently found to be 21μF/cm2. C-MET 

has developed graphene based supercapacitors having capacitance of 1F to 70F. We 

have achieved an energy density of 20 Wh/kg and power density upto 10 kW/kg. 
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Concomitant Removal Of Organic Dye And Hexavalent 
Chromium Using Zinc Oxide Nanostructures

Arsha Kusumam T.V, Anju M and N.K. Renuka
University of Calicut , Kerala 
Tel: 0494 2407413; Fax: (+91) 494 2400269

 

Zinc oxide nanostructures are widely employed for the removal of organic as well 

as inorganic pollutants from aqueous environment. Herein, we have taken effort to 

synthesize zinc oxide nanostructures for the concomitant removal of the organic dye 

Rhodamine B, and heavy metal pollutant hexavalent chromium, through 

photocatalysis. Zinc oxide nanostructures are synthesized via a low temperature 

hydrothermal method. The prepared system is well characterized using X

diffraction analysis, Scanning electron microscopy, T

microscopy, surface area analysis, Diffuse Reflectance 

photoluminescence study. The prepared zinc oxide nanostructure

efficient in the concomitant removal of Rhodamine B and hexavalent chromium 

from aqueous solution. It is found that there operates a synergistic mechanism for 

the simultaneous oxidation of Rhodamine B and reduction of hexavalent chromium.
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nanostructures are widely employed for the removal of organic as well 

as inorganic pollutants from aqueous environment. Herein, we have taken effort to 

synthesize zinc oxide nanostructures for the concomitant removal of the organic dye 

vy metal pollutant hexavalent chromium, through 

photocatalysis. Zinc oxide nanostructures are synthesized via a low temperature 

The prepared system is well characterized using X-Ray 

diffraction analysis, Scanning electron microscopy, Transmission electron 

roscopy, surface area analysis, Diffuse Reflectance UV spectroscopy and 

photoluminescence study. The prepared zinc oxide nanostructures are highly 

concomitant removal of Rhodamine B and hexavalent chromium 

ous solution. It is found that there operates a synergistic mechanism for 

the simultaneous oxidation of Rhodamine B and reduction of hexavalent chromium. 

 

Zhong, J.S.; Wang, Q.Y.; Zhou, J.; Chen,  D.Q.; Ji, Z.G. Highly efficient 

catalytic removal of RhB and Cr(VI) by Cu nanoparticles 

nanotube arrays. Appl. Surf. Sci. 2016, 367, 342–346. 

Wang, X.;Liu, J.; Leong, S.; Lin, X.; Wei, J.; Kong, B.; Xu, Y.; Low, Z.X.; 

Yao, J.; Wang, H. Rapid Construction of ZnO@ZIF-8 Heterostructures with 

Size Selective Photocatalysis Properties. ACS Appl. Mater. Interfaces. 
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A Green expedient Synthesis and Biological Screening
Pyrido[2,3-a]carbazole Derivatives
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Department of Chemistry, Bharathiar University, Coimbatore 641046, India

 

A solvent-free approach was adopted to design and synthesize a new series of 

pyrido[2,3-a] carbazole derivatives and structurally characterized by FT

NMR, 13C-NMR and elemental analysis. All the compounds were 

for their anti-proliferative activity against 

MCF-7 (breast cancer) and A-549 (lung cancer) using MTT assy. Compound 

emerged as the most potent anticancer agent against MCF

of 19±1.7 μg/ml, which was comparable to the positive control ellipticine (18

μg/ml), and good activity against A-549 

The compounds 6(a-p) were further evaluated for their apoptotic activation 

properties to be evidenced by inverted light microscopy and AO/EB and DAPI of 

fluorescence microscopy analyses. The preliminary structure 

were also carried out. Data pointed out that among pyrido carbazole compounds, 2

ethoxy-8-chloro-4-(thiophen-2'-yl)-5,6-dihydro

carboxamide 6g could be exploited as a significant anticancer agent.
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A Green expedient Synthesis and Biological Screening of New 
]carbazole Derivatives: A Novel Class of Anticancer 

Agents 
 

, Karnam Jayarampillai Rajendra Prasad* 

 
Department of Chemistry, Bharathiar University, Coimbatore 641046, India. 

free approach was adopted to design and synthesize a new series of 

] carbazole derivatives and structurally characterized by FT-IR, 1H-

NMR and elemental analysis. All the compounds were in vitro evaluated 

proliferative activity against two human cancer cell lines, namely, 

549 (lung cancer) using MTT assy. Compound 6g 

emerged as the most potent anticancer agent against MCF-7 cell line with IC50 value 

, which was comparable to the positive control ellipticine (18±1.0 

549 cell line with IC50 value of 21±1.2 μg/ml. 

) were further evaluated for their apoptotic activation 

properties to be evidenced by inverted light microscopy and AO/EB and DAPI of 

fluorescence microscopy analyses. The preliminary structure activity relationships 

were also carried out. Data pointed out that among pyrido carbazole compounds, 2-

dihydro-11H-pyrido[2,3-a]carbazole-3-

could be exploited as a significant anticancer agent. 
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Efficient  Oxidation of Methanol
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Incorporating high index faceted plane to nanoparticles is an effective 

approach to boost the electrocatalytc activity of a catalyst. Engineering these 

structures via simple and economic method still

report a facile two step method for the syntheisis of Pt/Ag nanoparticle with high 

index facets. Pt/Ag nanoparticle was synthesized using HCOOH as reducing agent 

which yielded 5 nm nanoparticles thatself

followed by an electrochemical treatment to generate high index faceted structure. 

The change in morphology and crystalline structure was characterized using SEM 

and TEM. The high index faceted catalyst exhibited higher mass, specific and

oxidation potential towards methanol, ethanol and formic acid oxidation. 
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Incorporating high index faceted plane to nanoparticles is an effective 

approach to boost the electrocatalytc activity of a catalyst. Engineering these 

structures via simple and economic method still remains as a challenge. Herein, we 

report a facile two step method for the syntheisis of Pt/Ag nanoparticle with high 

index facets. Pt/Ag nanoparticle was synthesized using HCOOH as reducing agent 

which yielded 5 nm nanoparticles thatself-assembled to form 3D-architecture 

followed by an electrochemical treatment to generate high index faceted structure. 

The change in morphology and crystalline structure was characterized using SEM 

and TEM. The high index faceted catalyst exhibited higher mass, specific and lower 

oxidation potential towards methanol, ethanol and formic acid oxidation.  
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Si Bifunctional Surfaces for CO and Methanol Electro-Oxidation. J. Phys. 
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Biomolecular Interaction of Ruthenium 
with 1:1 And 1:2 Metal
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Two new bivalent ruthenium complexes [Ru

were synthesized from a single reaction by treating [RuCl

carboxylic acid (1-pyridine-2-yl-ethylidene)

chloroform medium. The new complexes were separated and well characterized by 

elemental analysis, spectral and XRD data. From the single crystal X

data, it was confirmed that the ratio of ligand to metal

and 2:1 in the later. Biomolecular interactions of these complexes studied using 

absorption and emission spectra revealed that they interact with CT

intercalative mode of interaction.2 Their BSA binding activity re

operation of static quenching mechanism and binding potencies of tryptophan 

residues than tyrosine residues.3 In vitro cytotoxicity assay against HeLa and MCF

7 cell lines showed better activity compared to standard drug cis

complex 2 with two units of coordinated ligand exhibited stronger anticancer 

activity than the other one. 

ORTEP diagram of complex 1 and 2
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Ruthenium Hydrazone Complexes 
with 1:1 And 1:2 Metal-Ligand Stoichiometry  
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Two new bivalent ruthenium complexes [RuIICl(PPh3)2(L)] (1) and [RuII(L)2] (2) 

were synthesized from a single reaction by treating [RuCl2(PPh3)3] and thiophene-2-

ylidene)-hydrazide (HL)1 in methanol-

chloroform medium. The new complexes were separated and well characterized by 

elemental analysis, spectral and XRD data. From the single crystal X-ray diffraction 

data, it was confirmed that the ratio of ligand to metal is 1:1 in the former complex 

and 2:1 in the later. Biomolecular interactions of these complexes studied using 

absorption and emission spectra revealed that they interact with CT-DNA through 

Their BSA binding activity results indicated the 

operation of static quenching mechanism and binding potencies of tryptophan 

In vitro cytotoxicity assay against HeLa and MCF-

7 cell lines showed better activity compared to standard drug cis-platin. The 

with two units of coordinated ligand exhibited stronger anticancer 

 

ORTEP diagram of complex 1 and 2 
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Deprotonation and its Application in Molecular Half-Subtractor 

 
Rahul Kaushik and D. Amilan Jose* 

Department of Chemistry, National Institute of Technology (NIT) Kurukshetra, 
Kurukshetra -136119,  

Haryana, INDIA 
Email: amilanjosenit@nitkkr.ac.in and amilanjose@gmail.com 

 

H2S is known as third gasotransmitter along with NO and CO1. H2S is also 

considered to be involved in various neurological functions2. H2S imbalance is 

responsible for the various diseases due to which it is important to detect the H2S in 

biological samples3. However, a number of probes were reported for the detction of 

H2S in biological samples4 but H2S detection using deprotnation mechanism are 

very rare. Herein we have reported Azine based new colorimetric sensor 1 for the 

detection of gasotransmitter H2S. Receptor 1 used to detect the H2S with a 

remarkable red shift of 105 nm in the absorption spectra with a colour change from 

light yellow to brown red. Importantly, for the first time, azine derivative has been 

used as a colorimetric probe for H2S detection using deprotonation mechanism. H2S 

induced deprotonation of one of the -OH proton followed by a change in resonance 

of 1 is the reason behind the ratiometric spectral and color change.The detection 

response was quick and the LOD calculated as 18.2 µM. Receptor 1 was also 

explored in the detection of H2S in biological fluids like  human serum and mouse 

serum. Moreover, for the first time, we have shown the applicability of H2S for the 

construction of half subtractor molecular logic gate. 
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Crystal Engineering and Solid-State NMR in the Context of 
Exploring the Salt Cocrystal Continuum 
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There is a growing interest in salt/cocrystal/continuum and crystalline polymorphs 

in pharmaceutical sciences, since these are directly related to clinical, regulatory, 

patent and legal requirements. Salt/cocrystal/continuum problem is found in the 

multi-components systems, and can be distinguished through the position of 

hydrogen nuclei between two molecules. Although X-ray (XRD) diffraction is 

widely used, XRD has intrinsic weakness in salt/cocrystal/continuum problem1 due 

to insensitivity to hydrogen positions and inability for mixture analysis, 

respectively. We propose methods to directly determine hydrogen positions in 

salt/cocrystal/continuum using 1H detected solid-state NMR at ultrafast MAS rates. 

The 1H-15N internuclear distances can be determined through 1H-15N dipolar 

couplings by 1H detected CP-VC (variable contact time) method2 to distinguish 

salt/cocrystal/continuum. While 1H-15N distances are minimized in salt where the 

hydrogen completely moves toward nitrogen in the neighboring molecule, it is 

maximized in cocrystal. Thus, the 1H-15N internuclear distance gives 

straightforward solution. Even in the most challenging system of cocrystal at natural 

abundance 15N, it is found that the resolution in the dipolar dimension and 

sensitivity are high enough to determine 1H-15N dipolar interactions. Four different 

systems are investigated. 

 

Fig.1 H-15N distance measurements of 4-Methylpyridine and 2,3,4,5,6-
pentachlorophenol through the 1H-15N dipolar coupling at natural abundance, 
showing it continuum.  
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Nanopowders of Bi and Sr Doped La(CoFe)O3 for Thermoelectric 
Applications 
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The nanopowders of Bi and Sr doped La(CoFe)O3 perovskites were synthesized by 

citrate-sol-gel auto-combustion method. The effect of substitution of La-site by Sr 

and Bi was investigated by means of structural, microstructural, electrical and 

thermoelectric studies. The XRD analysis indicates that all samples have 

rhombhohedral crystal structure with 3R c  space group and Bi (x=0.2) has the 

presence of secondary peaks. Dense nanostructures with an average grain size 

between 200-400nm are obtained from SEM which is complementary to the result 

obtained from the particle size analyzer. The EDAX confirms the chemical 

composition. From XPS spectra, the oxidation state of La and  Bi  in all  compounds 

are found to be  +3 without  valence instability,  Sr  is  +2, Co  and  Fe has +3 

oxidation states and has the presence of satellite peaks. The dielectric constant as 

well as loss coefficient decreases with increase in frequency. By combined 

impedance and dielectric measurements, the existence of relaxation due to the grain 

and grain boundary effect is well explained Maxwell-Wagner Model. From the dc 

resistivity measurements, all samples have semiconducting nature and L3 is found 

to have high conductivity. The positive value of Seebeck coefficients indicates the 

majority carriers are holes and are p-type thermoelectric generators. For L0, we 

obtained the same value of Seebeck coefficient which was already reported. By the 

substitution of Bi and Sr the value gets reduced. The Bi (x = 0.1) L1 has high power 

factor (PF=1.460x10-5 Wm-1K-2) than other compounds and are good candidates for 

thermoelectric applications.  
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Temperature dependence  of power factor  of samples 
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Kinetics of the thermal decomposition of solid state reaction between barium titanyl 

oxalate (BTO) and potassium titanyl oxalate has been studied at four different 

heating rates: 2, 5, 7 and 10 K min-1under linear non-isothermal heating program 

using DSC technique in N2 atmosphere. Kinetic deconvolution procedure was 

utilized to perform the overall kinetics of formation of doped and undoped BaTiO3. 

The prepared samples and their decomposed product were identified and 

characterized by means of FT-IR, FT-Raman, TG, XRD, SEM and TEM. The value 

of activation energy needed for the each resolved stage of the thermal 

decomposition was calculated by the KAS method in the temperature range 303-

873K.  In order to predict the physico-geometrical reaction mechanism, empirical 

kinetic model functions such as phase- boundary- controlled model, RO (n) and the 

nucleation and growth- type model, JMA (m) were employed.  The introduction of 

K+ -ion into the lattice structure of BTO enhanced the thermal stability of BTO and 

showed high energy reaction pathway revealing the complex mechanism. 
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Graphene oxide is typically a compact, most accelerated, and stiffest material and 

additionally being a great channel of heat and energy. The distribution of hydroxyl 

and epoxide groups on its surface makes graphene oxide as a promising support to 

contribute homogeneous materials such as transition metal complexes via covalent 

attachment. So we have designed functionalized graphene oxide with oxovanadium 

schiff base metal complex using 3-(trimethoxysilyl)-1-propanamine (TMSPA) and 

5-phenyl azo-salicylaldehyde (L). The synthesized ligand, 5-phenyl azo-

salicylaldehyde is characterized by IR, 1HNMR and 13C NMR. The functionalized 

GO is evaluated by UV, IR, Raman, XRD and SEM. 
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Composite materials have boundless engineering applications and the use of high

strength and durable biodegradable polymer

worldwide. The present work involves the fabrication of Acrylonitrile

rubber (NBR)/ Chitosan composites and NBR

compatibilized chitosan composites. The effect of increasing chitosan loadings on 

the mechanical properties like tensile strength, tear strength, hardness, Young’s 

modulus and elongation at break was studied. The compatibilization effect of MA 

on the mechanical properties of NBR- Chitosan Composites were also investigated. 

The technique of two roll milling, which is an effective route for rubber based 

composite fabrication, has been utilized for the development of the composite 

systems. Tensile strength is maximum for the sample without filler, and shows an 

optimum value for the 5 phr filler loading for with and without MA. The Young’s 

Modulus first decreased and showed an optimum value for 5 phr loaded NBR

composite system. The MA compatibilised systems exhibited increased Young’s 

Modulus values compared to the uncompatibilised systems

 

 

 

 

 

Fig: Comparison of Young’s Modulus on the prepared NBR
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Composite materials have boundless engineering applications and the use of high-

strength and durable biodegradable polymer-based composites is of great interest 

worldwide. The present work involves the fabrication of Acrylonitrile-butadiene 

rubber (NBR)/ Chitosan composites and NBR-Maleic anhydride (MA) 

compatibilized chitosan composites. The effect of increasing chitosan loadings on 

he mechanical properties like tensile strength, tear strength, hardness, Young’s 

modulus and elongation at break was studied. The compatibilization effect of MA 

Chitosan Composites were also investigated. 

of two roll milling, which is an effective route for rubber based 

composite fabrication, has been utilized for the development of the composite 

systems. Tensile strength is maximum for the sample without filler, and shows an 

ler loading for with and without MA. The Young’s 

Modulus first decreased and showed an optimum value for 5 phr loaded NBR-CS 

composite system. The MA compatibilised systems exhibited increased Young’s 

Modulus values compared to the uncompatibilised systems.  

Fig: Comparison of Young’s Modulus on the prepared NBR-Chitosan Composites 
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The tear strength value and elongation at break decreases with addition of MA 

which is attributed to the improved adhesion at the interface between the filler and 

the matrix.  From the data, NBCS2 sample i.e, the composite with 5 phr filler shows 

optimum values for all tests conducted which is because of the optimum interactions 

between the matrix and the filler. It was observed that the addition of maleic 

anhydride compatibilizer can overcome the problem of dispersion and also 

improved the mechanical properties. 
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Hydroxyapatite is a desirable implant material due to its resemblance with the 

human hard tissue as well as its biocompatibility and osteoconductive properties. In 

this study, a simple and economical approach to prepare pure nanoporous 

hydroxyapatite using a wet chemical precipitation technique with diammonium 

hydrogen phosphate, disodium hydrogen phosphate and calcium nitrate tetrahydrate 

as the precursors was employed maintaining a stoichiometric molar ratio of 1.67. 

The pH of the solution was maintained at 10 by using ammonia solution and NaOH 

respectively. A sonication process was also introduced to study its effect on the 

particle size and nature of the prepared HAp powders. The calcinations of all 

samples were carried at 850 oC for 2 hours. The prepared nano-hydroxyapatite 

powders were subjected to various characterizations viz. X-ray diffractometer, 

Fourier Transform Infrared spectroscopy and thermogravimetric analysis. The 

particle size and morphology were studied using the field emission scanning 

electron microscope (FESEM). The HAp prepared by varying the precursors with 

calcium nitrate tetrahydrate-diammonium hydrogen phosphate and calcium nitrate 

tetrahydrate -disodium hydrogen phosphate showed a particle size in the range of 

216-266 nm and 340-430 nm respectively. The synthesis route presented here is 

developed with the specific aim of producing synthetic hydroxyapatite with 

optimum properties closer to those of living hard tissues aiming for better and more 

effective bio-medical applications. 

 

 

 



 
 

58 

 

  

 

 

 

Fig: FESEM images of the sample (a) before calcination and (b) after calcination 
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Most crystals on heating transform directly into the liquid phase so that the long-

range positional and orientational order of the molecules are destroyed 

simultaneously. However, if the constituent molecules have pronounced anisotropy 

of shape, do not show a single transition from solid to liquid but rather a cascade of 

transitions involving liquid crystalline (LC) phases with the mechanical and 

symmetry properties intermediate between those of liquid and a crystal. Based on 

their textural appearance, X-ray diffraction pattern, switching behaviour and 

miscibility studies, more than 50 different types of mesophases have been identified 

so far [1].  

Chalcones are an important class of compounds well known for their biological 

activities [2]. In recent years, potential of chalcones for technological applications 

are investigated through their mesomorphic properties [3]. A series of symmetrical 

molecules consisting of cyclohexanone, cyclopentanone and acetones central cores 

with varying length and number of alkoxy side chains were prepared, and their 

liquid crystalline properties were investigated. Another aim of the present study was 

to understand the structure LC property relationship in these compounds. Molecular 

structure of the target compounds were characterized by UV-Visible, FT-IR, 1H 

NMR and 13C NMR spectroscopic techniques. The liquid crystalline properties were 

investigated by differential scanning calorimetry (DSC) and polarizing optical 

microscopy (POM). Investigated compounds exhibit nematic and/or smectic phases. 

Mesophases were identified by the characteristic textural analysis. Structure 

property relationship in this class of compounds will be discussed highlighting the 

influence of number and position of terminal alkyl substitution and core structure on 

mesomorphic properties.  
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Scheme: Molecular Structure of Dibenzylidenone Mesogens. 
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Elastomers have been incorporated with hybrid fillers of nanotubes, polyhedral 

oligomericsilsesquioxanes and montmorrillonite clay for the enhancement of 

mechanical and electrical properties for practical applications [1]. Montmorrillonite 

clay is widely used filler in natural rubber systems because of its nanoscopic phase 

distribution and synergetic effect resulting in the improvement of properties of 

elastomer matrix [2]. The structural characteristics of nanotubes such as high aspect 

ratio, Young’s modulus and surface area helps to generate light weight and strong 

elastomer composites with end use applications [3]. POSS nanostructures can be 

considered as highly flexible filler for composites as it allows surface 

functionalization which leads to the increased interaction between polymer and 

filler resulting in reinforced polymer composite [4]. NR nanocomposites with 

hybrid filler system of halloysitenanoclay/modified montmorrilonite clay (MMT) 

and multiwalled carbon nanotubes (MWCNT)/octaphenyl POSS were fabricated by 

two-roll mill mixing method.The effect of hybrid system on the mechanical 

properties of natural rubber have been analysed and compared. The studies revealed 

that the NR vulcanizates with hybrid filler exhibited enhanced reinforcement effect 

when compared with single filler system. 
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Polymer membrane-based pervaporation (PV) technology is a fast growing area and 

found to be a prominent paradigm for liquid mixture separation. It is considered as 

an efficient separation method as compared to conventional process. The present 

work deals with the mechanical properties and separation performance of two novel 

polyhedral oligomeric silsesquioxane (POSS) embedded poly (vinyl alcohol) (PVA) 

-poly (ethylene oxide)(PEO) blend membranes. Carboxy methyl cellulose (CMC) is 

used as the compatibilizing agent for the blend system. Two types of POSS namely 

anionic-octa(tetramethylammonium)- polyhedral oligomeric silsesquioxane (Octa-

TMA-POSS) and polyethylene glycol - polyhedral oligomeric silsesquioxane (PEG-

POSS) were employed for the study. The versatile peripheral organic substituents of 

POSS can provide good compatibilization with polymers while the rigid siloxane 

core of POSS imparts high mechanical strength. The membranes exhibited excellent 

pervaporation performance for the separation of THF-water azeotropic mixture by 

overcoming the limitation of trade-off effects in PV process. 
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 Addressing the perils of water pollution arising from oil and chemical spills stands 

as a challenging task to the scientific community. Generally, super hydrophobic and 

super oleophilic materials are greatly preferred for solving the said issue owing to 

their capacity of selective absorption of oils and organics while repelling water 

completely. Herein, we present a facile and inexpensive dip coating method to 

formulate effective sorbents using commercially available Poly Urethane sponge 

incorporated with hydrophobic graphene-iron oxide nano composite. The 

micro/nano-textured structure of the graphene-iron oxide nano composite in 

combination with the porous structure of the polyurethane foam creates a dually 

roughened surface, which mimics the structure of lotus leaf.  The wettability of 

sponge is switching from super hydrophilic to super hydrophobic (Contact angle of 

1510), while maintaining its super oleophilic property (Contact angle of 00). Being 

magnetically responsive, these foams can be driven to the target zones with the aid 

of an external magnetic field and can be recovered fleetly after adsorption. The as-

fabricated sponge absorbs a wide range of oils and organics with high selectivity, 

appreciable recyclability and with excellent absorption capacity. The results project 

a promising candidate for large-scale removal of oils and organics from water. 
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Theoretical studies have predicted that lithium and sodium doped fluorographene 

monolayers (FG) are capable of acting as efficient hydrogen storage media because 

of the electronegativity difference between fluorographene (FG) and metal adatoms 

which transfers a substantial amount of its charge to the FG monolayers and attains 

a partial positive state, facilitating the adsorption of H2 molecules by means of 

electrostatic as well as van der Waals interactions.  In the present work, we show a 

facile and efficient method for the synthesis of sodium doped fluorographene 

nanosheets. The strategy involves solid state ball milling of Fluorographite (CF)n 

with sodium chloride. The sodium doped fluorographene materials obtained are 

characterized by various techniques such as UV-DRS, FTIR, XRD, ICP-AES and 

TEM analyses and their application for hydrogen storage is studied. 
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Chitosan-ZnO composites were prepared by sol-gel method, and characterized by 

Fourier transform infrared spectrometer (FT-IR), X-raydiffraction (XRD) and 

Scanning Electron Microscopy (SEM). Adsorption of methylene blue from aqueous 

solutions by the resulting composites was studied by batch adsorption experiments. 

Antimicrobial efficacy of composite powder was analysed by well diffusion 

method. The composites were found to behave as an excellent adsorbent and 

antimicrobial material.   
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The novel substituted acid hydrazone receptors benzoic acid [1-(4-flurophenyl)-

ethylidene] hydrazide (1L) and N’-[(E)-(2,3-dihydro-1H-indol-2-yl)ethylidene] 

benzohydrazide (2L) have been synthesized from an equimolar ratio of 4-

fluroacetophenone with benzyhydrazide and the benzyhydrazide with Indole-3-

carboxaldehyde respectively. These receptors are characterized by spectroscopic 

techniques FTIR and 1H NMR. The receptors can been tested for fluoride sensing 

and it can be identified to be able to detect the presence of fluoride ion. The sensing 

has been monitored colorimetrically and fluorimetrically. 
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The interaction of iodide ions on the corrosion inhibition property of a 1,2,4-triazole 

Schiff’s base, (4-(4-hydroxybenzylideneamino)-4H-1,2,4-triazole-3, 5-

diyl)dimethanol (HATD) on mild steel in sulfuric acid have been carried out by 

electrochemical methods. The effect of iodide ion concentration and temperature on 

the inhibition efficiency has been investigated. Electrochemical analysis revealed 

that HATD-KI pair provides strong corrosion inhibition compared to the individual 

performance of HATD and KI. The addition of inhibitors does not alter the 

mechanism of corrosion significantly. The inhibition efficiency of the combined 

system increases with increase with the concentration of KI for a fixed 

concentration of HATD. Polarization studies revealed that HATD-KI pair possesses 

mixed type behavior. The value of EIS studies revealed that the charge transfer 

resistance of the system increases due to the formation of protective film of the 

inhibitor pair. The results of polarization and EIS studies agree well in this 

experimental condition. The surface images of corroded and non- corroded metal 

specimens are examined using stereomicroscopic technique and SEM analysis. The 

mode of interaction of the inhibitor pair is also studied using basic computational 

modeling studies. 
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Rising energy cost continues to drive advances in new technologies designed to 

improve energy efficiency across the globe. One such technology is the use of 

infrared reflective pigments which impart color to an object and reflect the invisible 

heat from the object to minimize heat build-up, when exposed to solar radiation. 

NIR reflective pigments coated on the external walls of a building can reduce 

energy consumption, which makes the interior of the building cooler[1]. Most of the 

currently used complex inorganic pigments based on Mixed metal oxides (green: 

chromium green; blue: cobalt blue; yellow: lead chromate, cadmium yellow, 

chrome titanate yellow, cadmium stannate) are the currently used inorganic 

pigments contain heavy metal elements that are highly toxic and not well explored 

in terms of their IR reflectivity[2]. Hence, there is a strong incentive to develop new 

colored NIR reflecting pigments to substitute for industrial pigments that are based 

on toxic metal hazardous to health and environment.  

Accordingly the major objective of the present investigation is to develop alternate 

mixed metal oxide pigments for surface coating applications containing 

environmental friendly metal oxides like Cerium and Vanadium. In the present 

study new rare earth colorants having the formula Bi2-xCexYVO7 (x ranges from 0 to 

0.2) have been synthesized by solid state route.The products were characterized for 

their structure, morphology and color properties by powder X-ray diffraction,   

Electron microscopy, UV-VIS-NIR spectroscopy and CIE 1976 color coordinates 

assessments. The designed pigments not only exhibit yellow hue but also possess 

high NIR solar reflectance (~90%). 
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Siderophores are small, high-affinity iron-chelating compounds secreted by 

microorganisms such   as bacteria, fungi and grasses. These are amongst the 

strongest soluble Fe3+ 
binding agents having relatively larger complexation 

constants for Fe. Once the excretion of siderophore into the extracellular 

environment is done by bacteria, it acts  to sequester and solubilize the iron. Fe-

Siderophore complexes can be delivered to an organism for uptake through a 

variety of cellular recognition and transport mechanisms. Subsequent release of 

Fe, at or through an organism’s cell membrane, allows the siderophore to 

scavenge for additional Fe. Quantum mechanical methods such as ab-initio, semi-

empirical, and DFT assist us to study these processes in detail. The process is 

theoretically analyzed here using Hartree-Fock calculations on a selected 

bacterial siderophore, aminochelin. The experimental evaluation highlight the 

theoretical investigations based on quantum mechanics to the iron binding 

capability of aminochelin, a bacterial siderophore. Theoretical validation of Fe-

specificity by siderophores in the vicinity of other metals via computational 

calculations. Siderophores have attracted interest from medical science in metal 

chelation therapy, treatments for iron poisoning and thalassemia.  Many of the 

siderophores are still lying unexplored.  
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Most of the transition metal complexes act as molecular probes to interrupt 

the DNA of fastest proliferating cells which leads to apoptosis. The metal 

complexes with oxygen, nitrogen and sulphur donor sites are prone to remarkable 

biological activity and so herein synthesized aroylbisthiourea   metallomacrocyclic 

Pd (II) complexes. They are characterized by spectroscopic techniques like FT-IR, 

UV-Vis, 1H and 13C NMR and Mass spectra. The interaction and binding ability of 

metal complexes with calf thymus DNA (CT DNA)/BSA were explored using UV-

Vis and fluorescence spectroscopy methods. The binding constant values of metal 

complexes were obtained in the order of 104 M-1. Ethidium Bromide (EB) 

displacement and viscosity studies confirmed that the complexes were having 

intercalative mode of binding with CT DNA. 
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       In recent years chitosan based surface coatings have attracted wide attention 

as corrosion resistant barriers for industrial metals because of their unique 

physicochemical properties, including film forming nature, biocompatibility and 

affinity towards metals [1]. In addition, the functional groups of the chitosan 

backbone allow facile structure modification to develop coatings on the metal 

surface [2]. In this study stearic acid grafted chitosan(SA-g-CS)film  was 

synthesized by using 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC)-

mediated coupling reaction and coated on mild steel surface via dip coating 

technique. The purified copolymeric films so formed were characterized by FTIR-

ATR, X-ray diffraction (XRD), scanning electron microscopy (SEM), and energy 

dispersive X-ray fluorescence spectroscopy (EDX). The films developed were 

tested for corrosion protection of mild steel in 0.5 N HCl solutions. The 

conventional weight loss method, potentiodynamic polarization (Tafel) and 

impedance spectroscopic studies (EIS) were made for validation and confirmation. 

The results showed that stearic acid grafted chitosan film do offer better protection 

to mild steel than bare chitosan at different aggressive conditions using the same 

corrodent electrolyte. 
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Magnetic nanoparticles are of great interest because of their significance in different 

applications as well as for their fundamental magnetic properties. Their efficient 

application in various domains like information storage, biomedical industry etc. 

needs greater insights on the thermal fluctuations and relaxation of the 

magnetization which depends on whether the nanoparticles are isolated or 

aggregated and the inter-particle interactions.1 In present study the magnetic 

properties of isolated as well as aggregated iron oxide nanoparticles are studied after 

dispersing them in a non-magnetic carbon matrix. Different nanoparticles systems 

were synthesized with varying iron oxide concentration in the non-magnetic matrix, 

thus forming magnetic systems with different degree of inter-particle interactions. 

Isolated magnetic nanoparticles behave as superparamagnetic whereas aggregated 

magnetic nanoparticles interact among themselves through dipolar as well as 

magnetic exchange interactions giving rise to a disordered magnetic state as in the 

spin-glasses.2 Zero field cooled (ZFC) and field cooled (FC) magnetic 

measurements along with aging and memory studies have been performed to study 

the dynamics. 
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Fig. 1: ZFC-FC characteristics of iron oxide nanoparticles after dispersing in a non-

magnetic solid matrix, (a) and (b) are typical of isolated and aggregated 

nanoparticles.  
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    Heavy metals which accumulate in organisms are significantly toxic to 

human beings, some even in relatively low concentrations. Removal of such toxic 

metals have drawn considerable attention. Polymeric hydrogels possess lots of 

functional groups and unique network structure, so they could adsorb and trap 

heavy metal ions  from polluted water more efficiently. They have acquired great 

interest due to the facility of the incorporation of different chelating groups in to the 

polymeric networks. Such polymeric hydrogels are promising materials in the field 

of water purification and drug delivery due to their chemical stability, especially 

hydrolytic and thermal stability. We report the  synthesis of a series of novel 

polyacrylamide-polymaleicacid copolymer hydrogels, by copolymerization of 

acrylamide and maleic acid in aqueous medium  using  methylene  bis acrylamide  

as cross linker and potassium per sulphate as  initiator, for adsorption of Cu(II) and 

Pb(II) ions from aqueous solution. The water uptake capacities of the hydrogels at 

different pH values and different  hydrogel composition were studied. The effect of 

contact time, initial metal ion concentration and hydrogel composition on metal ion 

adsorption were also investigated. The highest   water uptake capacity was noted for 

the sample with maleic acid composition as  4m.mol.%, at the optimum pH range of 

7 to 9. Increasing cross-linker content in the hydrogel showed decreased water 

uptake capacity. The adsorption equilibrium  with Cu(II) was found to attain within  

3hours with effective removal of more than 90% of the initial metal ion content. 

The initial rate of Cu(II) ion adsorption was found faster than that of  Pb(II) ion  and 

in both cases the adsorption isotherm closely fitted with the Langmuir model. 
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A new series of Co(II), Cu(II) and Zn(II) complexes of Schiff base derived from 4-

amino-3-mercapto-6-methyl-5-oxo-1,2,4-triazine and vanillin were synthesized. 

Different characterization techniques like IR, 1H NMR, electronic spectroscopy, TG 

and magnetic measurements were conducted to elucidate the structural properties of 

the compounds.  Tetrahedral geometries were proposed for Cobalt and Zinc 

complexes and square planar one for Copper complex.  The ligand as well as 

complexes was subjected to important studies of lead optimization during drug 

discovery like ADME (Absorption, Distribution, Metabolism and Excretion) and 

drug likeness studies using Admetsar and molinspiration softwares and the probable 

activity spectrum of the compounds were obtained using PASS online programme. 

A wide range of biological activities were predicted for the compounds and the 

ADME properties of the compounds were found to be well within the desirable 

range.   
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Hydrogel films of gelatin with sodium alginate in anionic micelle were prepared, 

crosslinked with CaCl2 and studied for its possible application in controlled targeted 

drug delivery. They demonstrated excellent pH sensitivity and were selected for the 

study of release profiles of a model broad spectrum antibiotic drug, Ciprofloxacin 

hydrochloride. The films were characterized for its physico-chemical and 

mechanical properties with morphological characterization, muco-adhesive strength 

and cytotoxicity evaluation as a function of contact time and release studies in 

different pH of the medium. Sorption studies were carried out to evaluate the extent 

of interaction and degree of swelling of the blend film. Cross-linked blend films 

were found to have good potential for controlled drug release. The IR spectra 

showed no chemical interaction between the drug and the film and thus predict the 

maximum bioavailability of the drug. The ease of availability of the components 

and the simple technique used for preparation of film made the method cost 

effective and the results predict its utility  as a suitable carrier for site-specific drug 

delivery in the Gastro intestinal tract. 
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Novel 9-Anthraldehyde ethane-1,2-dithiosemicarbazone (AEDTSc) 

chemosensor was synthesized and characterized for the selective optical and naked 

eye recognition of copper, fluoride and cyanide ions. The interaction between 

AEDTSc with F-, CN- and Cu2+ions have been investigated through their absorption, 

fluorescence and electrochemical properties. The binding constants of 

corresponding ions have been calculated using the equation, which is in order of 

Cu2+>CN->F-. The 1H-NMR and 13C-NMR titration studies confirm the 

deprotonation was taken from theN–H proton followed by the formation of 

hydrogen bond via N–H…F. The AEDTSc shows fluorescence ON-OFF behaviour 

with Read-Erase-Write-Read property when an alternative addition of Cu2+ and F-, 

which results the INHIBIT logic gate at the molecular level. While comparing the 

optical properties of the receptor with the presence of individual ions and a 

combination of the ions, the construction of molecular logic gates as a combination 

of AND, OR, NAND and XOR logic gates with the input of Cu2+, CN- and F- ions.  
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Sizing and desizing of yarn is one of the major issues in the textiles industry, 

particularly in cotton industry, that is energy intensive and generating large 

quantities of waste water down the lane causing contamination of natural water 

reserves. There has been a major thrust in the recent years for replacing such 

environmentally unfriendly technologies with greener alternatives. Herein we 

present a green alternative process using liquid carbon dioxide as the process 

medium using CO2-soluble size materials. In the present work, we use peracetylated 

sugars, one of the well-known classes of CO2-philes as size materials. As a case 

study, we employ sucrose octaacetate as the size material.   
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Fig.  Experimental setup for Sizing and Desizing of yarn using Carbondioxide as 

solvent 

SEM and Optical Microscopy images were recorded to confirm the coating 

throughout the yarn. Mass determinations were also done with the help of an 

analytical balance to confirm coating of size compound on to the yarn and removal 
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of size compound from the yarn. Further, mechanical properties of sized and 

desized yarn were measured using UTM and compared with that of bare yarn.  The 

results revealed an increase in ultimate tensile strength of sized and desized yarn 

than that of bare yarn. 
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Around 8 % of total body weight is comprised of the protective covering of soft 

tissues known as skin. Skin loss due to 

result in dermal wounds. Regeneration of normal skin cells by natural wound 

healing process is a major challenge. In ancient times conventional materials such 

as animal fats, plant fibers and honey pastes were us

infections. Nowadays, search for wound dressing materials with effective healing 

properties has attracted tremendous interest. Electrospun membranes has received 

great acceptance as wound dressing materials due to its large surf

ratio, small pore size distribution and mechanical stability. The present work 

focuses on the fabrication of biocompatible 

polyurethane (PU) and dextran by varying the concentration of dextran. The 

morphology and enhancement in hydrophilicity were confirmed by SEM and 

contact angle measurements respectively. 

transmission rate (VTR) interpretation and blood compatibility evaluation by 

hemostasis potential, hemolysis assay a

of PU/Dextran membranes to promote blood clotting and adhesion of platelets with 

minimum hemolysis percentage pave the way to be used as efficient wound dressing 

materials. 

Figure 1. SEM micrographs of (a) PU 

deccrease in fiber diamter with increase in concentration of loaded dextran.
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Around 8 % of total body weight is comprised of the protective covering of soft 

tissues known as skin. Skin loss due to surgical procedures, injuries and burns can 

result in dermal wounds. Regeneration of normal skin cells by natural wound 

healing process is a major challenge. In ancient times conventional materials such 

as animal fats, plant fibers and honey pastes were used to cover the wounds from 

infections. Nowadays, search for wound dressing materials with effective healing 

properties has attracted tremendous interest. Electrospun membranes has received 

great acceptance as wound dressing materials due to its large surface area to volume 

ratio, small pore size distribution and mechanical stability. The present work 

he fabrication of biocompatible composite electrospun membranes of 

polyurethane (PU) and dextran by varying the concentration of dextran. The 

hology and enhancement in hydrophilicity were confirmed by SEM and 

ngle measurements respectively. The major emphasis was on vapor 

transmission rate (VTR) interpretation and blood compatibility evaluation by 

hemostasis potential, hemolysis assay and platelet adhesion evaluation. The ability 

of PU/Dextran membranes to promote blood clotting and adhesion of platelets with 

minimum hemolysis percentage pave the way to be used as efficient wound dressing 

 

Figure 1. SEM micrographs of (a) PU and (b) PU/Dextran. Direct evidence for 

deccrease in fiber diamter with increase in concentration of loaded dextran. 
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Membrane material based on polyurethane (PU) has received great attention 

due to its good mechanical property and chemical resistance. However, this material 

can cause membrane fouling due to hydrophobic nature. This work describes the 

way to overcome this issue by incorporating hydrophilic graphene oxide GO into 

PU membrane. Herein, PU nanofibrous membrane loaded with GO was prepared 

through electrospinning process and the hybrid membrane characterized for water 

treatment application. The resulting membrane was characterized with scanning 

electron microscopy (FESEM) and Fourier infrared spectroscopy (FTIR). All the 

membrane possesses average diameter of 100-500 nm range. Based on contact angle 

tests, PU/GO nanofiber exhibited hydrophilic nature. Water flux of GO modified 

membrane at extremely low pressure (0.5 psi) is significantly increased due to 

hydrophilic nature of incorporated GO. The developed membrane exhibited good 

adsorption towards methylene blue dye with good recyclability. 
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The properties like high surface area, tunable pore size, thicker pore walls and better 

hydrothermal stability exhibited by SBA-15 makes it to be an ideal catalyst support 

[1-2]. We can introduce various metals, metal oxides, organic or inorganic 

functional groups etc into the mesoporous channels of SBA-15 in accordance with 

the desired reactions to be catalyzed [3-4]. Here SBA-15 was modified with oxides 

of copper by wet impregnation method. The prepared catalysts were characterized 

by BET surface area, XRD, SEM, TEM etc. The catalytic activity of the prepared 

catalysts was tested for the selective vapor phase reduction of nitro benzene to 

aniline in presence of hydrogen. 
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Dihydropyrimidinone represents an interesting class of privileged scaffolds for 

making wide range of therapeutic agents such as antiviral, antitumor, antibacterial, 

anti-inflammatory, and antihypertensive agents1. However, in many cases, 

especially when targeting enzymes with multiple binding sites, the use of 

pyrimidinones are limited due to their poor stability, selectivity and bioavailability. 

A robust method to increase the therapeutic potential of privileged heterocycles is 

the development of hybrid structures of such scaffolds via the fusion of two or more 

such units through a linker pharmachophore. 1,2,3-triazole is an example of such 

potential linker pharmachophore2 with biological activity similar to pyrimidinone 

and it can be introduced between two scaffolds through copper (I) catalyzed [3+2] 

azide-alkyne cycloaddition which is a common example of click chemistry3. As an 

attempt to develop such hybrid structures of pyrimidinones as inhibitors of difficult 

to druggable targets, here we present the synthesis of a small library of 

pyrimidinone-triazole-pyrimidinone hybrid structures via MCR-Click strategy (click 

cycloaddition reactions of scaffolds obtained from multicomponent reactions). The 

structural characterizations of the molecules were carried out by FT-IR, 1H NMR, 
13C NMR and Mass spectral analysis and the drug property descriptors were 

calculated by using standard computational techniques.   

 

 

 

 

 

Triazole
for structural rigidity

CLICK LIGATION

activity centres for biological activity

Pyrimidinone PyrimidinoneN

NN

N
H

NHO

O

O
Cl

R

O

+

N
H

NHO

O

O
N3

R



 
 

84 

References 

1. Balan, B; Bahulayan,D; Tetrahedron Letters.2014,55 227–231. 

2. Sandip,G; Agalave, Suleman, R; Maujan,Vandana, S P;. Chem. Asian J. 
2011, 6, 2696 – 2718. 

3. Ramachary,D.B;Shashank,A.B; and S. Karthik,S;Angew. Chem. 2014, 126, 
10588 –10592 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

85 

P-28 

Density Functional Study of the Electronic Properties  and 
Chemical Reactivity of Scopoletin 

 
Jaseela M.A1,2., Soufeena.P.P2, K. Muraleedharan2* 

1. Department of Chemistry, M E S Keveeyam College, Valanchery -676552 
2.Department of Chemistry, University of Calicut, Malappuram, Kerala 673 635 

*Email: kmuralika@gmail.com
 

 

Coumarins and many of its derivatives are prominent in showing diverse biological 

properties. Scopoletin, one of the derivatives of Coumarins has a special emphasis 

on the antioxidant activity. Even though the mechanism of their antioxidant actively 

is not yet well known, it has been established that it operates through the inhibition 

of reactive species (ROS) like free radicals. These highly reactive species can attack 

lipids of the cell membrane or modify the structural proteins of the tissue with 

enzymatic activity, as well as carbohydrate and DNA. The inhibition of the ROS 

can be achieved by avoiding its production through enzyme inhibition or chelation 

of trace elements (Fe, Cu, and Zn) involved in the formation or by blockade of its 

activity once they have formed. Some of the electronic properties and chemical 

reactivity of Scopoletin were explored at density functional level of theory. 

Computations were performed at gas phase with CAM-B3LYP/6-311G(2d,2p) basis 

set. Natural Bond Orbital (NBO) analysis is used in order to understand the various 

intra molecular interactions at its orbital level. Quantum Chemical parameters such 

as highest occupied molecular orbital energy (EHOMO), lowest unoccupied molecular 

orbital energy (ELUMO), Energy gap, Chemical hardness, softness, global 

electrophilicity index dipole moment and absolute electro negativity were 

calculated. The results show that Scopoletin is relatively polar in nature and 

presents greater tendency to give electrons than attract them. 
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Specially designed organic fluorescent/phosphorescent molecules have potential 

applications in the fields such as Organic electronics, development of metal/gas/pH 

sensors, in vivo/in vitro cell imaging agents etc. Molecules based on coumarin, 

pyrene, anthracene, fluorine, di(styryl)arylene etc. are some of the most studied 

systems in this category showing excellent fluorescent quantum yields. But in many 

cases these molecules suffers quenching of fluorescence due to molecular 

aggregation. One of the effective method to overcome this problem is the 

introduction of bulky substituents to the emission core to attain non-coplanar 

structures of the emitters with restricted rotation. However, the synthesis of such 

molecules involves multi-step protocols leading to the escalation of manufacturing 

cost. As an attempt to develop efficient light emitting molecules, here we report the 

one pot synthesis of a deep blue emitting carboxamide functionalized coumarin 

molecule “Coumarin Carboxamide Blue (CCB)” : λems 443nm; C.I.E. X=0.162, 

Y=0.012; HOMO/LUMO=-5.94eV/-1.60eV) suitable for the fabrication of OLEDs, 

pH sensors and other bio/optoelectronic devices. 
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Ethyl Cellulose is a widely used polymer with better membrane forming ability, 

medium gas-separation/pervaporation capability, good flexibility, excellent 

durability and low cost. However, this membrane is hydrophilic in nature and have 

high flux for water permeation which reduces its selectivity. This work describes 

the way to overcome this issue by incorporating hydrophobic acrylonitrile butadiene 

styrene(ABS) to ethyl cellulose(EC) membrane. The blended membranes were 

prepared and is characterized for water vapour permeation. The resulting membrane 

was characterized with Fourier infrared spectroscopy (FTIR) and Thermo 

Gravimetric Analysis(TGA). Based on contact angle tests, EC/ABS blended 

membranes exhibited moderately hydrophobic nature. The water and organic 

vapour permeation properties of the membranes were studied in detail. The effect of 

molecular mass on transport through the membrane was also investigated. 
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Two novel heterocyclic oximes (E)-N-hydroxy-1-(pyridin-2-yl)methanimine  

(Hp2ylm) and (E)-N-hydroxy-1-(pyridin-3-yl)methanimine (Hp3ylm) were 

synthesized from pyridine-2-carbaldehyde and pyridine-3-carbaldehyde 

respectively. Structures of the oximes were derived on the basis of various 

analytical techniques such as 1Hnmr, 
13Cnmr, infrared, mass and electronic 

spectroscopy. The corrosion inhibition efficiencies of these compounds on carbon 

steel in 0.5 M H2SO4 were screened by conventional weight loss measurements at 

different concentrations, adsorption studies, electrochemical corrosion monitoring 

techniques such as potentiodynamic polarization studies and impedance 

spectroscopy. Investigations clearly established that Hp3ylm displayed higher 

corrosion inhibition efficiency on carbon steel than Hp2ylm at all studied 

concentrations. The enhanced inhibition efficiency of Hp3ylm molecule can be 

regarded due to the presence of   intermolecular hydrogen bonding, so the exposed 

area of the metal towards the corroding medium will be appreciably reduced. 

80.61% of maximum inhibiton efficiency was obtained for Hp3ylm in weight loss 

measurement. The mechanism of inhibition was verified with the help of adsorption 

isotherms. Hp2ylm obeyed Temkin adsorption isotherm and Hp3ylm obeyed 

Langmuir adsorption isotherm. Thermodynamic parameters such as adsorption 

equilibrium constant (Kads) and free energy of adsorption (ΔGads) were also 

evaluated. Hp3ylm displayed elevated values for the parameters than Hp2ylm, 

suggesting that the former one adheres to the metal surface more strongly by 

adsorption. Free energy of adsorption proved that Hp2ylm molecules interact on the 

metal surface through physisorption and Hp3ylm molecules by physisorption and 

chemisorptions. Potentiodynamic polarization investigations confirmed that the 

Hp2ylm and Hp3ylm act as mixed type inhibitors.  
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Abstract 

The biocompatible electrospun PLA/Ag nanofibers with good antibacterial and 

mechanical properties have been proposed in the present work. The nanofibers were 

characterized using Scanning electron microscopy (SEM), Transmission electron 

microscope (TEM), Energy dispersive X-ray spectroscopy (EDS), Dynamic light 

scattering technique (DLS), Fourier transform-infrared spectroscopy (AT-IR), X-ray 

diffraction (XRD),X-ray photoelectron spectroscopy (XPS), Contact angle (WCs), 

and UV–Visible spectroscopy (UV–Vis). The precursor, silver nitrate (AgNO3) was 

biologically reduced by bitter gourd extract in dual phase medium containing PLA 

to obtain colloidal nanosilver in the size range of5-20nm (from TEM image).The 

results from in-vitro analysis, antibacterial study and WVTR observations justify 

PLA/Ag nanofibers as an efficient wound healer that can enhance the proliferation 

and function of epidermal cells and fibroblasts. 
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Our ongoing interest in the preparation of chiral intermediates employing naturally 

occurring (2S, 3S) and (2S,3R)  tetrahydro-3-hydroxy-5-oxo-2 3-furandicarboxylic 

acids[Garcinia  and Hibiscus acids (GA (1)and HA (2))]1,2. This  report concerns 

with the  succesful synthesis of  analoque of bisfuran moiety of anti HIV drug  

Darunavir(5), a second generation PI approved by FDA recently3. Most of the other 

methods involve  tedious asymmetric synthetic strategies. The details will be 

presented. 
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Conducting polpyrrole/silver composites were prepared by a co-solvent assisted  in-

situ polymerization method. Silver nitrate (AgNO3) is used as initiator. The 

polymerization of pyrrole monomer is accompanied by the reduction of AgNO3 to 

metallic silver. This was confirmed by X-ray diffraction experiments. The effect of 

co-solvent medium on electrical conductivity was studied. The uniform distribution 

of silver particles on polymer matrix and sheet like structure of the composites was 

proved by Scanning electron microscopy. The molecular structure is discussed on 

the basis of infrared spectra. The thermal behavior of the composites was also 

studied. 
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Waste water from various industries contains a substantial amount of dyestuff 

which is a serious concern for the industry as well as a threat to the environment. It 

is a key requirement to degrade these dyes and re-use the effluent water. 

Conventionally, it is done by using TiO2 or oxidant H2O2 which need to be activated 

by some means for example, UV light, Fenton’s reagent or ozone [1, 2]. Over the 

past decade, there has been a constant effort in developing new materials that can 

cause the effective degradation of dyestuffs. In this context, a few groups have 

explored the photocatalytic degradation of selected dyes in the presence of 

ammonium phosphomolybdates [3, 4]. Phosphomolybdates form an interesting class 

of inorganic solids, not only because of their varying size and shape but also their 

potential applications as catalysts, in magnetism and as sensors [5, 6]. In the present 

work, therefore, an attempt has been made to synthesize organically templated 

phosphomolybdate cluster based solids and investigate their catalytic behaviour 

towards degradation of selected dyestuffs. A systematic analysis was carried out by 

varying reaction parameters such as nature of catalyst, pH, concentration of catalyst, 

reaction time and type of irradiation and promising results were obtained.  
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Water is one of the most significant and essential substance not only for human life 

but also in chemical process. Sometimes it acts as an important impurity that needs 

to be removed to perform most of the chemical and industrial production processes. 

In most of the sensitive chemical reactions, water controls the yield, reaction rate 

and selectivity of the final product.1 Therefore the water detection and quantitation 

in organic solvents has received considerable attention in the chemical process.2 The 

traditionally analytical techniques such as Karl Fisher titration3 and other 

spectroscopy techniques are available to detect water contents in organic solvents 

but these are all now outdated due to various limitations.4 We have devolved 

colorimetric sensors based on Sudan- III (1) and Alizarin Red S (2) for the detection 

of a trace amount of water in organic solvents such as THF, acetone, acetonitrile 

and DMSO. The deprotonated (anionic) forms of 1 and 2 such as 1.F and 2.F are re-

protonated by using a trace amount of water. Test papers of 1.F and 2.F in organic 

solvents with and without moisture showed dramatic changes in color. Receptor 1.F 

exhibits high sensitivity for water in acetone and THF with the detection limit as 

low as 0.0042 and 0.0058 wt %. Remarkably probes 1.F and 2.F are reversible in 

nature both in solution and test stripes. 1.F and 2.F are reversible and reusable for 

sensing moisture in the organic solvents with high selectivity, high sensitivity, and 

fast response. The reversible moisture sensor 1.F has also been used for the 

application in ink-less writing.5 
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In a quest for semiconducting polymeric materials, a novel poly

(indolocarbazole-thiophene) based polymer was synthesized by Sonogashira 

coupling reaction. It exhibits satisfactory photonic performance with good

stability and processability. The modification of optical properties was achieved by 

the introduction of alkyl chains on to the nitrogen atom of the backbone unit.

gap calculations were conducted to examine the suitability of the polymer

semiconducting materials. The indolo[3,2

polymerpossesses a conjugated structure and a relatively low HOMO level.

development of tailor-made semiconducting polymer by proper selection and 

linking of electron-transporting monomer moieties which

charge density for the impedance measurement.
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In a quest for semiconducting polymeric materials, a novel poly 

thiophene) based polymer was synthesized by Sonogashira 

It exhibits satisfactory photonic performance with good thermal 

and processability. The modification of optical properties was achieved by 

the introduction of alkyl chains on to the nitrogen atom of the backbone unit. Band 

gap calculations were conducted to examine the suitability of the polymer for 

The indolo[3,2-b]carbazole-thiophene based 

polymerpossesses a conjugated structure and a relatively low HOMO level. The 

made semiconducting polymer by proper selection and 

transporting monomer moieties which could promote balanced 

charge density for the impedance measurement. 
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Cancer and tumoral malignancies remain as the second-most widespread health 

problem in the world through the past a few decades1. The rational approach to 

design nucleic acid targeting molecular scaffold is a major chemotherapeutic drug 

synthesizing strategy2. Binding studies of planar metal macrocyclics have become 

an important field in the development of DNA molecular probes and 

chemotherapeutics3. Phthalocyanines (Pcs), being purely synthetic in origin, were 

firstly developed as industrial dyes and pigments, nowadays the utility Pcs have 

been widely explored in the medicinal field on account of their magnificent physical 

and chemical properties4. A particularly attractive feature of Pcs is the possibility of 

tuning their electrical, optical, catalytic and photochemical properties through slight 

changes in the nature of the peripheral substituents or using different central metal 

ions in the Pc core5.  Most of the reported DNA targeting Pcs is cationic in nature6, 

which is relied upon a fact that charge separation renders Pcs aqueous soluble, that 

is essential for pharmaceutical applications.  Cationic Pcs have an inclination 

towards the anionic phosphodiester backbone of DNA, therefore the uptake and 

accumulation of cationic phthalocyanines increased, apparently effective DNA 

damage get triggered7. In this work, novel quinolinoxy substituted zinc, copper, 

nickel, cobalt phthalocyanines were synthesized, quaternized by methylation and 

the interactions of these compounds with calf thymus CT-DNA were investigated. 

The binding modes of Metal-Pcs were evaluated by UV-vis absorption titration, 

fluorescence titration and viscosity experiments. 
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In the world of nanotechnology, the most common metal nanoparticles synthesized 

and used are silver, gold and platinum. However, the high cost and scarcity of these 

noble metals has greatly limited their practical and industrial applications. The best 

alternative is the use of copper which would dramatically reduce the cost since 

copper is 100 times cheaper and 1000 times available. The obstacle in the synthesis 

of one dimensional copper nanowires (NWs) is short length, non-linear 

morphology, polydispersity, poor crystallinity, low yield and process complexity1. 

Copper NWs can be synthesized by a variety of methods including chemical, 

electrodeposition and template assisted synthesis. In our work we synthesized high 

aspect ratio copper NWs by a modified hydrothermal method2. The major advantage 

of the method is improved control of size and morphology of crystallite and high 

purity of the material.  The as prepared Cu NWs have a diameter of 45±3 nm and a 

length of 60-90µm and an aspect ratio greater than 1700. The synthesized copper 

nanowires were characterized using scanning electron microscope and X-ray 

diffraction analysis. The synthesized Cu NWs can be further used for studying the 

catalytic efficiency for the reduction of para nitrophenol that results in para 

aminophenol which is an important intermediate used in the manufacture of many 

pharmaceuticals, dye industries and fine chemicals.  
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Human 5-lipoxygenase (5-LOX), is an enzyme which catalyzes the biosynthesis of 

leukotrienes (LTs), which are mediators of inflammatory and allergic reactions. 

Thus inhibitors of 5-LOX have therapeutic relevance in the treatment of various 

diseases like asthma, rheumatoid arthritis, inflammatory bowel disease and certain 

types of cancers.This has increased the research for the rapid and efficient 

identification of potent therapeutic agents for this protein, based on 3D-Quantitative 

Structure-Activity Relationships (QSAR). In this study, a ligand based Comparative 

Molecular Field Analysis (CoMFA) with five principal components was performed 

on a class of 3’, 4’-dihydroxychalcone derivative as potent rat 5-LOX inhibitors. 

The percentage contributions in building of CoMFA model were 52.34 % for steric 

field and 47.66 % for electrostatic field. R2 values for training and test sets were 

found to be 0.9731 and 0.8084, respectively. In the case of LOO, LTO and LMO 

cross validation test, q2 values were 0.7365, 0.7298 and 0.6877 respectively. High 

statistical reliability and good predictive power of the CoMFA model has been 

achieved through the implementation of several data noise reduction techniques 

such as  smart region definition SRD, fractional factor design FFD, uninformative 

variable elimination UVE on the original MIF. The extracted contour maps were 

used to identify the important structural regions where the modification was 

necessary to design a new molecule with improved activity. Moreover, molecular 

docking of most active molecule to the binding site of 5-LOX confirmed the 

stability and rationality of CoMFA model. 
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The problem of stabilizing non-classical carbon has got substantial research focus in 

the new age of carbon chemistry. Using a hybrid approach of electronic stabilization 

and brute force cage effect[1], we have designed two viable molecules with a planar 

tetracoordinate carbon in the equatorial region employing DFT computations using 

6-311++G** basic set. Both of these structures are minimum on the potential 

energy surface. The central carbon is planar with dihedral angles NCBB/NCBN is 

00/1800 . The bond parameters of two compounds show <BCN= 166.830 and <BCN 

= 174.77 0 which is nearer to the square planar configuration. The NBO analysis of 

the compounds shows that their HOMO is an unhybridized P orbital on the central 

carbon like that of the non-classical square planar methane. The compounds have 

also exhibited nearly the same HOMO-LUMO gaps. Thus the designed compounds 

can be considered as viable molecules possessing perfect planar tetracoordinate 

carbon due to electronic stabilization by Boron and Nitrogen atoms combined with 

mechanical strain exerted by the cage structure[2]. 
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Transition metal complexes incorporating derivatives of natural products have 

gained tremendous importance in biomedical field. Cinnamaldehyde was one 

among them, which was successfully tested for its anticancer activity [1]. The 

properties of free aldehydes can be enhanced by preparing its Schiff bases with 

good complexing capabilities with metal ions [2]. Thiosemicarbazones are an 

interesting class of compounds with many pharmacological applications like 

antibacterial, antiviral and anitumour activities [3]. On complex formation, the 

bioactivity of these compounds increases which would be very helpful in dose 

reduction [4, 5]. Some Cu(I), Pt(II) and Pd(II) complexes of cinnamaldehyde 

thiosemicarbazones were reported and their DNA cleavage and nuclease activities 

were studied [6,7]. In this work, we have synthesized cinnamldehyde 

thiosemicarbazone (CTS) ligand and the complexes were designed by incorporating 

polypyridyl ligands -1,10-phenanthroline (phen) and 2,2’-bipyridine (bpy) as 

auxillary ligands. This was to refine the properties of complex with excellent 

chelating and DNA binding abilities of polypyridyls. Cu(II), Ni(II), Co(II) mixed 

ligand complexes of ligand cinnamaldehyde thiosemicarbazone with polypyridyls as 

auxillary ligands were synthesized and characterized.  DNA binding capabilities of 

these metal complexes were carried out using UV-vis titrations, Fluorescence 

measurements and other studies. 
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Hybrid solids have attracted much attention in the last decades due to their potential 

applications in areas such as catalysis, optics, magnetism and as antimicrobial 

agents [1,2]. However, guest removal and readsorption exhibited by hybrid metal–

organic frameworks are of interest especially in the areas of gas storage and sensors 

[3]. These reversible transformations accompanied by structural modifications are 

mediated by weak molecular interactions, such as hydrogen bonding, π-π stacking 

and van der Waals forces. A typical example of such a reversible transformation is 

water induced chromotropism [4]. Therefore, in the present work, an attempt has 

been made to synthesize chromotropic hybrid solids. 

During the course of our investigation, two chromotropic solids viz. 

(pipH2)[CuCl4].Cl2.3H2O, 1 and [Co(H2O)4(ampyz)2][Co(H2O)6](SO4)2(H2O)2, 2 

were obtained using piperazine and 2-aminopyrazine respectively. The structural 

elucidation of the synthesized solids was carried out using FTIR, PXRD and SXRD. 

Both 1 and 2 exhibited water induced reversible structural phase transformation 

with chromotropism. Further, the antibacterial activity of both the hybrid solids 

were investigated using various bacterial strains such as Staphylococuus typi, 

Proteus Sp, Pseudomonas aeruginosa and promising results were obtained. 

                                   

 

Antimicrobial activity of 1 (left) and 2 (right). 
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Cancer research is the intense scientific effort to understand the mechanism of 

action and discover possible therapies with less side effects. Most of the cancers 

arises due to the abnormal activity of Protein Tyrosine Kinases (PTKs). Among the 

PTKs, Epidermal Growth Factor Receptor Tyrosine-Kinase (EGFR-TK) is 

identified as the best target to defend uncontrolled cell growth. In the present study, 

EGFR-TK with Erlotinib (PDB:1M17) was docked with substituted Caffeic acids 

using  Schrodinger suite 2017-2 software. EGFR-TK inhibitor being mainly used in 

the treatment of Non-Small Cell Lung Cancer (NSCLC). From 20 substituted 

Caffeic acids most effective ones were identified based on the Glide score. The drug 

likeness property of these derivatives were explained based on Lipinski’s rule of 

five and the results of ADME properties also supported that the designed 

compounds may results in better ligands than Erlotinib. We also performed Density 

Functional Theory (DFT) analysis for optimizing the geometry of these derivatives 

using the 6-31G* basis set and these calculations are mainly carried out in the 

framework of the Becke–Lee–Yang–Parr (B3LYP) functional. Further 

investigations on the above compounds are necessary to develop potential chemical 

entities for the prevention and treatment of NSCLC. 
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Non-steroidal Anti-Inflammatory Drugs (NSAIDs) possess antipyretic, analgesic 

and anti-inflammatory properties1. Long-term use of NSAIDs causes 

gastrointestinal toxicity. The use of prodrugs to temporarily mask the acidic group 

of NSAID has been postulated as an approach to decrease gastrointestinal toxicity 

of these drugs2. Inflammatory process mediated through powerful mediators like 

leukotrienes, prostaglandins etc. 5-Lipoxygenase (LOX) is a crucial enzyme of the 

arachidonic acid (AA) cascade and catalyzes the formation of bioactive leukotrienes 

(LTs) with the help of FLAP, the 5-LOX activating protein3. The search for 

selective lipoxygenase inhibitors may provide new therapeutic approach for 

inflammatory diseases. With the aim of obtaining better lipoxygenase (LOX) 

inhibitors we report the synthesis of 2-{2, 3-dimethylphenyl) amino]-N-(4-

bromophenyl) benzamide. The physical properties of the synthesized compound 

noted. The structure of the compound was confirmed by means of FT-IR, Proton 

and C-13 NMR spectral analysis.LOX assay was carried out with soybean 

lipoxygenase and linoleic acid as substrate. Vanillin a known LOX inhibitor was 

used as a positive control. The conversion of linoleic acid to 13-hydroperxy linoleic 

acid was followed spectrophotometrically by the appearance of a conjugate diene at 

234 nm in a UV spectrometer.  
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Bovine mastitis is considered worldwide as a disease of cattle that causes severe 

economic loses in diary industry and is associated with the presence of infectious 

agents as bacteria, virus and non-bacterial pathogens. Among these Staphalococus 

aureus bacterial infections are most common. Antibiotic therapy is the routine 

treatment for mastitis. However antibiotics are moderately effective and the 

indiscriminate use leads to residues remains in milk with implications for human 

health. The present insilico study focus on the role of phytochemicals in Boerhavia 

diffusa, a renowned medicinal plant due to its therapeutic potential targeting the 

proteins of mastitis causing bacteria.  

Compounds from Boerhavia diffusa were selected based on Literature review for 

docking studies using Schrodinger Suit. The target receptor proteins of 

Staphalococus aureus were retrieved from PDB and the ligand compounds and the 

most commonly used antibiotics against Bovine mastitis  were selected from PUB 

CHEM NCBI. 20 compounds from Boerhavia diffusa  were chosen based on 

ADMET properties, Lipinski’s rule of five and docked for drug efficacy. Among 

these some of the compounds from   Boehravia diffusa (Boeravione C, stearic 

acid,Arachidic acid, palmitic acid,Ursolic acid and Beta Ecdysone) showed good 

binding interaction and drug efficacy with the target proteins of  Staphalococus 

aureus. This study will be very useful for the designing of novel drugs for the 

treatment of mastitis. 
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Present study focuses on the use of calcium impregnated SiO

catalyst for the transesterification of waste cooking oil with methanol to produce 

biodiesel. The catalyst is prepared by incipient wet impregnation method and 

characterized by X-ray diffraction and scanning electron microscopy. The 

reaction parameters are varied to attain maximum conversion of waste cooking 

oil. The biodiesel produced is of fuel grade and the fuel properties meet the 

values as given by the ASTM and EN international standard specifications. The 

reusability of the catalyst is investigated and the catalyst can be effectively used 

for 3 repeated cycles. 
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Present study focuses on the use of calcium impregnated SiO2 as a solid base 

catalyst for the transesterification of waste cooking oil with methanol to produce 

biodiesel. The catalyst is prepared by incipient wet impregnation method and 

ray diffraction and scanning electron microscopy. The 

on parameters are varied to attain maximum conversion of waste cooking 

oil. The biodiesel produced is of fuel grade and the fuel properties meet the 

values as given by the ASTM and EN international standard specifications. The 

s investigated and the catalyst can be effectively used 
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An efficient microwave synthesis of 3-

by N-heterocyclic carbene (NHC) catalyzed reaction 

This protocol has the advantage of environmental friendliness, higher yields, shorter 

reaction times and convenient operation. Furthermore, 3

derivatives are functionalized through amide linked morpholine and piperidine 

group in one pot to generate potential drug candidate for Leukemia cancer. Amine 

functionalized 3-aminochromone derivatives possess potential anti

anti-rheumatic, leukemic B-cell apoptosis, anti

tyrosine protein kinase properties.[3] 
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-aminochromones[1]and 3-alkyl chromones[2] 

heterocyclic carbene (NHC) catalyzed reaction using ionic liquid is reported. 

This protocol has the advantage of environmental friendliness, higher yields, shorter 

reaction times and convenient operation. Furthermore, 3-aminochromone 

vatives are functionalized through amide linked morpholine and piperidine 

group in one pot to generate potential drug candidate for Leukemia cancer. Amine 

aminochromone derivatives possess potential anti-inflammatory, 

cell apoptosis, anti-mutagenic and inhibitor v-abl 
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Transfer hydrogenation of carbonyl compounds is an important reaction in fine and 

bulk chemicals production.[1] We present the facile immobilization of N-

carbamothioylthiophene-2 carboxamide ligand onto silica nanoparticles followed by 

complexation with Fe(II). The resultingheterogenized Fe(II) complex was 

characterized by FT-IR, SEM-EDX, TEM, thermal, ICP-OES, BET surface area 

analyses. The heterogeneous complex catalyzed transfer hydrogenation of ketones 

and aldehydes using isopropanol as a solvent and as a hydrogen donor with 

potassium tertiary butoxide as a base. Scope of the catalytic system is extended to 

various aromatic ketones and aldehydes. The repeated utility of the immobilized 

catalyst demonstrated the heterogeneity and it can be reused up to five cycles with 

good yield. 
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The chemistry of chalcones has generated intensive scientific studies throughout the 

world. Chalcones are α, β-unsaturated ketones containing the reactive ketoethylenic 

group – CO – CH= CH –. Chalcones possess two electrophilic reactive centers 

allowing them to participate in addition reactions via attack to the carbonyl group 

(1,2-addition) or involving the β-carbon (1,4-conjugate addition) to the synthesis of 

promising bioactive heterocyclic compounds. These are aromatic ketone that forms 

a central core for variety of important biological compounds. By this observations, a 

novel series of substituted chalcones have been synthesized by condensing  

Thenaldehyde with different triazole ketone derivatives  in alcoholic potassium 

hydroxide solution at room temperature. Some substituted chalcones and their 

derivatives have been reported to possess some interesting biological properties 

such as antibacterial, antifungal, insecticidal, anaesthetic, analgesic etc. Structural 

elucidation of synthesised compounds has been made on the basis of Elemental 

analysis, Mass Spectrometry, FT-IR and 1H NMR spectral studies. The newly 

synthesized compounds were studied for antioxidant activity. 
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Zeolites are the porous hydrated aluminosilicate minerals that have been used for 

many decades in application ranging from catalysis over gas separation to ion 

exchange. Hierarchical ZSM-5 possessing three generations of micro-, meso-, and 

macroporosities was fabricated through a dual-template approach using 

tetrapropylammonium hydroxide (TPAOH) and styrene butadiene rubber (NR) latex 

particles as micropore and macropore templates, respectively [1,2]. 

The catalyst was characterized by XRD, SEM, FT-IR and acidity analyses. The 

efficiency of the newly developed catalyst was tested for the for the preparation of 

Benzodiazepines. It has been found that the hierarchical porous ZSM-5 catalyst 

efficiently catalyzes the preparation of Benzodiazepines with high yield. The 

method described here is environmentally benign, and offers the possibility for the 

replacement of conventional catalysts with the highly active and reusable 

hierarchical porous ZSM-5 catalyst for the acylation reaction[3]. 
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Green chemistry is the design, development, and implementation of chemical 

products and processes to reduce or eliminate the use and generation of substances 

hazardous to human health and the environment. Transforming nano materials 

enhances two significant catalyst attributes: (1) selectivity and (2) thermal stability. 

In order to impart a green and sustainable approach, the key objective chosen as 

higher selectivity, extremely high activity, low energy consumption, and long 

lifetime.This paper is a synergy of three novel ideas (i) nano-catalysis, (ii) 

continuous flow reactor and (iii) ultrasound assisted chemical process. The 

hierarchical ZSM-5 (Si/Al=100) material was prepared using a dual template 

approach under controlled steaming. The prepared catalyst is tested for the Hantzsch 

reaction with aromatic aldehyde, ammonium acetate and active methylene 

compounds ethyl acetoacetate or dimedone. The products obtained from ethyl 

acetoacetate and dimedone are 1,4-dihydro-2,6-dimethyl-4-arylpyridine-3,5-

dicarboxylate and 9-aryltetrahydro-3,3,6,6-tetramethylacridine-1,8dione 

respectively. The reaction was carried out at room temperature under ultrasonic 

irradiation of ultrasound probe with 20kHz frequency and 750 Watts Power. It is 

found that sonochemical reactions with an upper hand of yield over thermal 

reactions. 
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The default mechanochemical response of polymers to external mechanical stress is 

unselective bond scission which ultimately results in mechanical degradation of 

polymers. Polymer mechanochemistry, wherein the chemical transformations are 

triggered by mechanical force with the help of mechanophores present unique 

opportunities to create functions including damage healing, stress induced 

strengtheningi etc. by the productive channeling of mechanical energy from stress to 

activate chemical reaction. In this context, in order to demonstrate the productive 

use of mechanical force, we have synthesized anthracene and trismaleimide based 

novel mechanophore linked three arm star poly(methyl methacrylate)(2) by the 

combination of click reaction and Single-ElectronTransfer Living Radical 

Polymerization (SET-LRP). Our studies on effect of molecular weight of polymer 

on mechanochemical activation revealed that molecular weight of polymer is the 

key descriptor of mechanochemical activity.  

 

Scheme 1. Synthesis of polymer by SET-LRP 
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Scheme 2. Mechanochemical activation under ultrasound irradiation. 
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Direct methanol fuel cell (DMFC) can replace the commonly used fuel, hydrogen 

by methanol. Methanol is low cost, light-weight and easily available fuel which 

have high energy density than hydrogen. Platinum is the commonly used catalyst 

for methanol oxidation. But it’s high cost and lower CO tolerance prevents the large 

scale commercialization of Methanol fuel cells. Here, we have tried to put forward a 

new combination of Carbon nitride-Titania nanocomposite, was used as an effective 

supporting catalyst for methanol oxidation along with Pt. This catalyst produced a 

large peak current (4.9 mA) at low voltage. SEM images showed that the 

morphology of the composite surface was getting changed with the amount of TiO2. 

XRD plots revealed that TiO2 exists in its’ anatase form in this composite. The ATR 

IR of the Pt-TiO2 surface before and after CV scan in supporting electrolyte show a 

large increase in –OH intensity, indicating the formation of Ti-OH bonds which can 

resist CO poisoning and act as a better substitute for conventional Pt:Ru (1:1) 

combination. Quenching of fluorescence intensity happens by the incorporation of 

titania nanoparticles to g-C3N4, since the excited electrons were captured by titania 

nanoparticles and so that they can’t return back to the ground state, this electrons 

were available in titania which can enhance the methanol oxidation rate of the 

catalyst. 
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Cobalt ferrite (CoFe2O4) nanoparticles are of recent research interest due to their 

high magnetocrystalline anisotropy, high coercivity, moderate saturation 

magnetization, mechanical hardness, catalytical activity, and high chemical and 

structural stability at higher temperatures.[1-3] Because of these properties, 

CoFe2O4 nano particles find applications in magnetic materials, catalysis, high-

density data storage devices, sorption, site-specific drug delivery and magnetic 

resonance imaging (MRI).[4,5] There are many synthetic approaches for 

synthesizing nanosized cobalt ferrite nanoparticles. The common methods are 

hydrothermal, sol–gel and electro deposition, auto-combustion, solution 

combustion, thermal decomposition and co-precipitation [6, 7]. Among them, co-

precipitation of iron and cobalt salts in alkaline medium is a convenient and 

inexpensive synthesis method. This method has several advantageous like fine 

tuning of size, shape and surface area. However, this synthesis route has not 

explored thoroughly. We have synthesized cobalt ferrite nanoparticles using 

different type of co precipitation strategies. They are pH controlled synthesis and 

synthesis in the presence of various capping agents. We have also optimized the 

amount of surfactant needed for getting spherical morphology. We used the 

prepared catalysts in CO oxidation reaction. 
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Remediation of organic pollutants from industrial waste water effluents has become 
a worldwide concern since they pose a severe threat to several aquatic sources 
directly and human as well as aquatic life indirectly. Though a good number of 
methods such as adsorption, biological oxidation, chemical oxidation, ozonation, 
ion exchange, reverse osmosis, UV/H2O2, microwave, Fenton and photo Fenton 
processes are used in this regard, they either lead to secondary pollution or energy 
constrictive. Over the past few decades heterogeneous photocatalysis using 
semiconductor metal oxides has been extensively studied especially with TiO2 as a 
photocatalyst because it is amenable at ambient temperature. In order to render the 
process cost effective, several investigators explored the use of ternary metal oxides 
like ZnWO4, BiVO4, BiFeO3, NaBiO3, Bi2O3.nMoO3 (n=1, 2 and3), Fe2Mo3O12, 
Zn3(VO4)2 etc which are photoabsorptive  in the visible region of solar radiation.  

Bi- based composite oxides Bi2MoO6 and Bi2WO6 are Aurivillus type of layered 
compounds and the crystal structures of these solids are composed of layers of 
MoO2

2+ and Bi2O2
2+ linked together by O2- layers. Bi2WO6 is an n-type 

semiconductor with a band gap in the range of 2.6 to 2.8 e V. Synthesis of Bi2WO6 
has been reported in terms of solid-state, coprecipitation, hydrothermal, sol-gel 
methods etc. Present paper describes the use of Bi2WO6 for the photocatalytic 
degradation of Methyl orange and Congo red under visible light irradiation. Bi2WO6 
has been synthesized using solid-state metathetic reaction between Na2WO4 and 
BiOCl. Phase purity, microstructural evaluation and band gap determination of 
Bi2WO6 powder were done by XRD, SEM and UV-DRS respectively. 
Photocatalytic degradations of Methyl orange and Congo red have been studied 
spectrophotometrically. Complete degradation of Methyl orange and Congo red was 
achieved for 180 and 120 min of irradiation respectively in presence of external 
oxidant H2O2. Rate of degradation is found to be enhanced with H2O2 addition 
which led to generation of more .OH free radicals. This is ascertained by 
photoluminescence study making use of Terephthalic acid as probe molecule. 
Participation of .OH free radicals is further ascertained by means of scavenger effect 
using D-mannitol. A possible mechanism is proposed to explain the observed 
synergetic effect between Bi2WO6 and H2O2 in the photodegradation of dyes under 
investigation.  
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A facile and water mediated approach for coating of polypyrrole (PPy) over poly-

methyl methacrylate  (PMMA) by the assembly of positively charged PMMA latex 

particles and water sonicated pyrrole, followed by in-situ oxidative polymerization 

using ferric chloride as an oxidant. The PMMA latex was prepared by surfactant-

free emulsion polymerization using a cationic free radical initiator, which created 

the positive charges on the surface of the PMMA particle. These conductive 

composite particles were characterized by using UV–Vis spectroscopy, X-ray 

diffraction, thermogravimetric analysis, Fourier transforms infrared spectroscopy,  

and scanning electron microscopy. Scanning electron microscopy images showed 

PPy was homogeneously dispersed in the spherical nanopartciles of PMMA with 

diameters of several hundreds of nanometers and the formation of conductive filler 

network at a relatively low filler content. The electrical conductivity and the 

current-voltage relationship were studied by using a standard four-probe method 

and also the dependence of electrical conductivity of the composites on the 

concentration of  polypyrrole shell and the temperature was  investigated. This 

study suggests that the composites have the potential to be used for suitable 

electronic applications with desired electrical properties. 

 
(a)                                                  (b) 

Figure-1.  SEM image of (a) PMMA nanoparticles and (b)PMMA/PPy composite. 
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Highly thermally stable nano-crystalline anatase TiO2 thin films were prepared by 

sol-gel processing. Polyethylene glycol (PEG) with different molecular weight, was 

added to the precursor solution. The effect of PEG addition on photo catalytic 

properties of TiO2 films were investigated by observing the degradation  of 

Rhodamine B. The films prepared were transparent, crack free and nanoporous. X-

ray diffraction (XRD) pattern and Raman spectra were used to confirm crystallinity 

and phase of the films. From SEM images there found that these films are showing 

typical three dimensional island morphology. Average transmittance of the films 

were found to vary between 70% - 80% in visible and near infra-red (NIR) region 

with a sharp absorption edge at ultraviolet (UV) region. With increasing PEG 

addition, the percentage of transmission was found decreasing. The band gap was 

found to decrease from 3.37 eV (As-deposited) to 3.18 eV for the film annealed at 

700°C. The decomposition of PEG during high temperature treating is considered to 

be responsible for the generation of porous structure in the films as compared with 

TiO2 film without addition of the polymer, and higher molecular weight leads to 

larger pore size and specific surface area. It was observed that all the films show a 

maximum sensitivity around 700°C irrespective of the PEG content which may be 

due to crystallinity of TiO2 is key factor in PC activity. This suggests an optimum 

value of surface to volume ratio and crystalline quality plays a crucial role in PC 

activity. 
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Silver nanoparticles are nanoparticles of silver of size between 1 nm and 100 nm. 

Here nanoparticles of silver are prepared using C14-COOH sophorolipid. 

Sophorolipids act as capping agent.We found that this new sophorolipid is indeed 

capable of reducing Ag ions in to Ag nanoparticles. Metal nanoparticles are known 

to be very important for many important applications. Preparing them and capping 

them with active molecules like SLs can enhance their utility and open new avenues 

for research and applications. After that we study the redispersion characteristics of 

Ag by obtaining the sophorolipid capped Ag nanoparticles as powders by using 

MgCl2 as precipitating agent. From the UV-Visible spectra we can understand that 

redispesion  is more in water as compared with toluene and chloroform. 

References 

1.  http://www.Nanoscience.com/education/overview.html 

2.  www.nanotec.org.uk/ 

3.  www.en.wikipedia.org/wiki/Nanotechnology 

4.  New methods for the synthesis of magnetic nanoparticles- Thesis by   

TanushreeBala University of  Pune. 

 

 

  



 
 

126 

P-60 

A Detailed Evaluation of Electron Transport and Charge 

Recombination Dynamics in Dye Solar Cells Based on Starburst 

Triphenylamine Dyes 

Muhammed Yoosuf, a Manikkedath V. Vinayak,a Thyagarajan M. Lakshmykanth,a,b 

Sourava C. Pradhan,a  Suraj Soman,a,b,c* and Karical R. Gopidas a,b,c* 
a Photosciences and Photonics Section, Chemical Sciences and Technology Division, CSIR-National 

Institute for Interdisciplinary Science and Technology, Thiruvananthapuram 695019, Kerala, India. 
bAcademy of Scientific and Innovative Research (AcSIR), New Delhi 110001, India. cCSIR-Network of 

Institutes for Solar Energy (CSIR-NISE), India. E-mail: suraj@niist.res.in; suraj.csir@gmail.com; 

gopidaskr@niist.res.in 
Harvesting solar energy using photovoltaics has been a priority research area in 

physics and chemistry for the last several decades. Dye sensitized solar cells 

(DSSC) have emerged as a potential alternative to silicon based solar cells. Low 

production costs and environmental issues have prompted a search for metal-free 

organic sensitizers as alternatives for polypyridyl ruthenium(II) derivatives. 

Understanding the charge transfer dynamics in dye-sensitized solar cells (DSCs) is 

imperative for the development of highly efficient devices. The loss in photocurrent 

due to recombination can be alleviated by removing holes formed in the oxidized 

dye molecules away from TiO2 surface and also by preventing the approach of the 

oxidized species in the electrolyte coming near to the semiconductor surface. 

Focusing on elucidating these two parameters we fabricated I-/I3
- electrolyte based 

dye-sensitized solar cells with two novel 

branched starburst shaped triphenylamine 

dyes TPAA4 and TPAA5 with broader 

absorption and higher molar extinction 

coefficient, which showed power 

conversion efficiencies of 6.52% and 

4.60% respectively. The bulkiness of the 

co-donor along with the triple bond bridges provided further rigidity to the 

structure, thereby reducing aggregation of the dyes on the TiO2 surface. Both the 

dyes were structurally engineered in such a way to avoid the recombination of 

electrons from TiO2. Detailed charge transfer dynamics of the devices were studied 

by employing extensive perturbation techniques such as electrochemical impedance 

spectroscopy (EIS), charge extraction (CE) and intensity-modulated photovoltage 

spectroscopic (IMVS) methods.  
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Oxidative stress and cancer are adapting dynamic condition for which investigation 

of novel molecule constitute an integral component. Chalcones are considered as 

most diverse family in relation with pharmacological activity and nutraceutical 

applications. They exhibit an impressive array of biological properties such as anti-

oxidant, anti-ulcer, anti-cancer, anti-mitotic, anti-inflammatory, anti malarial, anti-

fungal, anti-HIV, etc. So we have evaluated the antioxidant capacities and cytotoxic 

potential of selected chalcone derivatives. Our aim is to find a lead compound that 

can fit into a specific site on the target protein chemically and geometrically and 

also to check whether the compounds under study shows similar antioxidant activity 

in gas phase and water medium and to identify which mechanism is favoured in gas 

phase and which is favoured in water medium among HAT, SET, SET-PT and 

SPLET mechanisms and to determine the substituent (electron donating and 

electron withdrawing groups) effect on the radical scavenging activity of trans-

2’,3,4-Trihydroxychalcone and finally, to screen theoretically the good free radical 

scavenger among the studied chalcones. 
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Oligo-(p-phenylenevinylene) based optical probe has been synthesized with silyl 

ether groups at the peripheral positions. We have also incorporated two oligo-

oxyethylene chains at the center aromatic core of the molecule to enhance water 

solubility. As expected, a rapid color change from greenish yellow to light brown 

was observed specifically upon addition of F- ion in DMF-H2O (7:3) medium. On 

the other hand, under UV lamp, a change in emission color from blue to yellow was 

observed in presence of fluoride, accompanied by a large red-shift at the emission 

maxima (~120 nm). Thus the probe could achieve a highly sensitive (LOD = ~36 

ppb) dual-mode detection of fluoride in the semi-aqueous environment. 1H-NMR 

titration and ESI-MS mass spectral analysis clearly indicated fluoride-induced 

cleavage of the silyl ether group, which eventually enhanced the amphiphilicity of 

the compound and induced self-assembly formation. Density functional calculations 

(based on B3LYP/6-31G* level of theory) showed a higher dipolar characteristic of 

the disilylated adduct with relatively small band-gap for the lowest-energy 

electronic transition. Finally, the probe was also utilized for the estimation of 

fluoride content in the commercially available tooth-paste sample. 
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Figure: Dual-mode detection of fluoride through desilylation reaction 
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