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Abstract 
Halogen-free quinolinium based bis(salicylato)borate ionic liquid has beensynthesized by 
metathesis of lithium bis(salicylato)borate anion with substituted quinoliniumhalide as 
cation and characterized by various spectroscopic techniques. The tribological 
performance of synthesized ionic liquid in base lube has been evaluated on Four-ball 
lubricant testing machineby varying load for 30 min duration and varying test durations 
at 392N load. Studied ionic liquid shows excellent friction and wear reducing behavior 
due to the formation of in-situthin tribofilm at the steel-steel interface.The surface 
morphology of the wear track has been investigated by contact mode Atomic Force 
Microscopy and Scanning Electron Microscopy which show drastic decrease in surface 
roughness in presence of studied ionic liquid. In addition to this,the interactions of 
individual cation, anion and ionic liquid with the surface of iron have been studied by 
density functional theory method which strongly favors the observed tribological results. 
Keywords:Halogen-free ionic liquid, Antiwear lubricant additives, Surface 
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P-302: Exceptional Large Stokes Shift Flourophores: Design, Synthesis 
and Rationalization of Photophysical Properties of Novel Heterocyclic 
Dyes 

R.Rakesh,

 
Fig.1: Rationalization of the large Stokes shift: MOs of ground (left) and excited (right) optimized states  
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Molecular engineering of organic push-pull dyes demands judicious assortment of π-conjugated 

segments which bridge the electron donors and acceptors [1]. Heterocyclic systems with π-conjugated 
skeleton offer multiple advantages as fragments in designing of push-pull dyes where ease of synthesis and 
tunable reaction sites are preferred attributes. The widely adopted synthetic strategy in the construction of 
heterocyclic push-pull dyes is Pd-assisted couplings [2] whereas we envisaged a design based on thiazole 
ring formationemploying aroylthioureas [3] bearing variable donor units and halomethylthiophene with 
strong electron acceptor groups.These novel 4-aryl-2-N,N-dialkylamino-5-(2-thienyl)thiazolesaccessed 
through a facile synthetic procedure exhibit excellent photo physical propertiesboth in the solid form and in 
a range of solvents and possess exceptionally large stoke shifts (>150nm) and were sensitive to 
perturbations in the solvent environment. DFT/TDDFT calculations indicated significant geometric 
relaxations upon photoexcitation [4] and provided rationalization of the observed large stokes shift.Solvent 
effects were taken in to considerations using integral equation formalism polarizable continuum model 
(IEF-PCM).The versatility of synthesis extend the possibility of development of diverse fluorophores with 
fine-tuned photophysical properties for applications in luminescent devices, biological imaging and for 
photodynamic therapy (PDT). 

1. W.Yongzhen et al.,Chemical Society Reviews42, 2039-2058, 2013. 
2. D. J. Schipper et al.,Chemistry of Materials, 23, 1594-1600, 2011. 
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P-303: Copper–Catalyzed C–H Functionalization of Pyridinesfor the 
Synthesis of ImidazoHeterocycles 

D. Ramachandra Reddy

 
Over the past decade, the development of efficient strategies for the syntheses of azaheterocycles 

through C–H functionalization using transition-metal catalysts is of considerable interest. Direct C–N bond 
formations by the loss of H2, N2 or H2O to build complex nitrogen heterocycles enriched organic synthesis 
greatly. In particular, the synthesis of imidazo[1,2–a]pyridines received much attention due to their diverse 
and enhanced biological activities[1]. In this context, significant contributions have been made by various 
groups including our group[2]. Reported synthetic routes to imidazo[1,2–a]pyridines rely on 2–
aminopyridine derivatives with various oxidative coupling partners[2]. 

In the present study we reportcopper(I) iodide catalyzed oxidative C(sp2)–H functionalization of 
pyridines for the synthesis of imidazo[1,2–a]pyridines. The same strategy has been extended for 2–
phenylimidazo[2,1–a]isoquinolines from isoquinolines[3]. Good selectivity for 3-substituted pyridines and 
single isomer formation with isoquinoline were observed. Mechanistic studies revealed that the reaction 
proceeds both ionic as well as radical pathway. 
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Abstract :  
 
Steroids with C-11 functionality are well-known for biological activity and are obtained in a number of 
naturally occurring molecules such as cortisone, hydrocortisone, and corticosterone. Here, synthesis of C-
11 azido functionalized cholic acid derivative 2 has been achieved in excellent yields from cholic acid 1 
[1,2], from which a series of novel 11α-triazoyl bile acid derivatives 3 was achieved. In addition, we also 
have synthesized N-alkyl and N-acyl derivatives of C- 11 amino bile acid esters 4 by reduction of 11 azido 
compound 2 by Staudinger reaction. All the newly synthesized compounds showed selective anticancer 
activity against HeLa (Human Cervix epithelioid carcinoma cell line) among 4 cell lines tested. Few 
Compounds were found to be very active against Mycobacterium tuberculosis H37Ra (Dormant Stage). 
Inactivity of all the new compounds against all the tested bacterial strains indicates the specificity of these 
molecules. To probe the physico-chemical properties influencing the structure activity relationship for this 
class of molecules, classification models based on a binary QSAR approach termed recursive partitioning 
(RP) analysis have been generated [3,4]. The decision tree could highlight structural characteristics that 
discriminate the active from inactive which can serve as guide to design molecules with improved activity. 
In silico ADME predictions were also performed to gauge their pharmacokinetic, safety and druglikeness 
profile. 

 
 

Fig.1: Novel C-11 functionalized bile acid derivatives. 
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P-305: Design and Synthesis of Coumarinoyl-1,3-thiazole Conjugated 
PAMAM as Multifunctional Fluorescent Dendritic Nanoprobes 

Sarah Titus

The development of highly fluorescent agents has paramount significance in different fields 
especially in biological and medical diagnostic applications. The need for improving the sensitivity and 
specificity of fluorophores continue to motivate researchers in exploring new materials with desired 
properties. Ideal fluorescent probes should have the control over the functionalisation stoichiometry, 
together with less potential toxicity effects to implement them in to real world applications. Due to their 
globular shape, modular structure and monodispersity dendrimers became the most attractive material for 
developing fluorescent nanoprobes and are reported to be excellent scaffolds for biological delivery agents 
and diagnostic probes [1]. The high functional group density at the chain ends coupled with control over 
molecular structure make these synthetic moieties extremely useful as materials with tunable properties. 
Recently many research groups such as Kim et al [2], 
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Gonçalves  et al [3] Yordanova et al [4] have 
developed dendrimer conjugated with organic dyes as fluorescent sensors for different applications.  Being 
interested in the design and development of potential bioactive heterocyclic systems and their conjugation 
to PAMAM dendrimer periphery for therapeutic and imaging applications in cancer treatment, we have 
designed and synthesized a novel biocompatible thiourea conjugated PAMAM (PAMAM-TU), which can 
be used as a precursor for the development of a number of heterocyclic-PAMAM conjugates. The 
PAMAM-TU was obtained by transferring thiocarbamoyl amidine unit to the terminal amino groups of 
PAMAM G0 containing ethylenediamine core using 1-(N-arylthiocarbamoyl)amidino-3,5-
dimethylpyrazole as amidine transfer agent under mild conditions. In the present work we focus the 
synthesis of coumarinoyl-1,3-thiazole conjugated PAMAM employing PAMAM-TU for the development 
of fluorescent dendritic nanoprobes. The novel conjugates exhibit solvent dependent fluorescence emission 
and the details are presented.   

 

 
Fig.1: Structure of coumarinoyl-1,3-thiazole conjugated PAMAM dendrimer and fluorescence 

solvatochromism 
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In this work, fluorescent amphiphilic polymer bearing indole repeating units with naphthalimide 

pendants was obtained by ATRP followed by chemical modification. The polymer showed a specific 

fluorescence emission maximum at 538 nm excited at 435 nm in aqueous solution. The amphiphilic nature 

of the polymer was investigated using two spectroscopic methods viz. absorption and emission 

spectroscopy. The two methods revealed critical micelle concentration of PAIHN solution to be 0.015 and 

0.013 mg/ml respectively thus, the results of these two methods have evidenced fair agreement with each 

other. TEM studies also supported self-assembled micelles of PAIHN in water. These results demonstrate 

the possibility of preparing modified amphiphilic polymers with tunable fluorescence.  
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Abstract: 
 Herewith, we have modified fly ash (a industrial waste, collected from Dipnagar 
power plant near Bhusawal) by hydrothermal treatment to prepare zeolite type porous 
material. The synthesized material is well characterized by IR, XRD, FESEM, TGA  
analysis. The modified fly ash is found to be an efficient heterogeneous catalyst for the 
synthesis of some isonicotinohydrazide derivatives. The synthesized isonicotinohydrazide 
derivatives showing excellent binding ability with some high energy nitro-compounds to 
form some charge transfer complexes. The synthesized compounds were well 
characterized by IR, H1 NMR, C13 NMR and Mass analysis. The binding study of these 
charge transferredcomplexeshas been studied on UV-Vis spectrophotometer, it shows 
isobestic points in the spectra implicating the proper binding executed, complex geometry 
and binding constant. The study shows that these compounds can be utilized as chemical 
sensors for the high energy nitro-compounds. 
key words: Fly ash, CT complex, UV-Visible study, Nitro compounds, 
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Abstract: 2/3 Aroylbenzofurans are important structural motifs of natural products and 
pharmaceutically important compounds. Drugs like budiodarone, amiodarone, 
benzbromarone, dronedarone contains aroylbenzofuran moiety, which acts as 
antiarrhythmicagents, uricosuricagent, anti-inflammatory agents etc.[1] Despite of such 
importance of Aroylbenzofurans till now there are only few reports available for the 
functionalization at C2 position and there are no reports available for C3 position. 
Recently ruthenium catalyzed alkenylation with acrylates has been reported by the groups 
of Ackermann, Wang, Miura, Jeganmohan and Prabhu.[2]In this poster, we present some 
of our recent inventions that deal with the ruthenium catalysed carbonyl-directed C3-H 
activation and alkylation of 2-aroylbenzo[b]furans with acrylates with an option for linear 
or branched selectivity.[3] 
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A tridentate Schiff base ligand, (E)-4-((2-(dimethylamino)ethylimino)methyl)-5-(hydroxymethyl)-2-
methylpyridin-3-ol, which is highly selective for detection of Zn(II), by fluorescence or UV-Vis 
spectroscopy, has been synthesized. Mononuclear, highly fluorescent, zinc (II) complex (1) has been 
prepared by an easy “one pot” method, in which the Schiff base ligand is generated in situ. The complex 
was characterized by various spectroscopic techniques and its structure was determined by single crystal X-
ray diffraction technique. DFT and TD-DFT calculations were used to understand the electronic structures 
of the ligand and the complex and the natures of the electronic transitions observed in their UV-Vis spectra. 
In the complex Zn(II) is found to be pentacoordinated, with one azide ligand, one neutral aquo ligand  and a 
monoanionic tridentate N,N,O donor ligand. In aqueous solution, at physiological pH (0.01 M Tris-HCl 
buffer, pH 7.4), compound 1 exhibits an intense greenish blue fluorescence (λex 385 nm, λem 469 nm,). The 
complex was tested with several anions, such as F−, Br−, AcO−, CO3

2−, SO4
2−, NO3

− and H2PO4
− in 

Methanol-Water mixture (in aqueous buffer of pH 7.4). The monozinc species was found to act as a highly 
selective sensor for H2PO4

−, detected by UV-Vis and fluorescence spectroscopy as ON-OFF signaling. 
Both the fluorometric and UV-Vis titration results suggest that compound 1 is a highly selective sensor for 
phosphate ions. Compound 1 is also found to show significant DNA binding activity. 
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Abstract:  

Polymers cantiaining different functional group was synthesised. Thermodynamics of the micellization of 

alkyltrimethylammonium halide and alkyl pyridinium halides in the presence of these polymers have been 

investigated [1]. Surface properties and interaction parameters were determined by using conductivity and 

surface tension measurements.  The micellar mediated hydrolysis of the carboxylate and phosphate esters 

by the polymers exhibited multifunctional catalytic activity [2]. The effect of micellization, pH of the 

medium and surfactant concentrations on the catalytic activities of polymers has been discussed.  

 
Keywords: Poly hydroxamic acid, cationic surfactant, polymer, nucleophiles 
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and Function by Fluorescence and NMR Spectroscopy 
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Abstract: Various biophysical tools have been developed to study structure, function and dynamics of 
RNA. Among the techniques fluorescence-base methods have been extensively used due to its high 
sensitivity and real time analysis.[1] Apart from fluorescence, NMR is another attractive tool which can 
provide structural information of biomolecules at the atomic level. In particular, 19F NMR is advantageous 
because of its (i) high natural abundance, (ii) environment sensitivity and (iii) long range of chemical 
shift.[2] There are very few reports where NMR and fluorescence has been used as complementary 
techniques to study the structure, function and dynamics of biomolecules using a single probe.[3] In this 
context, I will present the synthesis, photophysical characterization and NMR study of 5-(5-
fluorobenzofuran-2-yl)uridine analogue, which acts as a dual sensitive probe for both fluorescence and 19F 
NMR spectroscopy techniques. This nucleoside shows emission in visible region with a reasonable 
quantum yield and it displays very good solvatochromism. Its 19F chemical shift is also sensitive to changes 
in solvent polarity and viscosity. The corresponding triphosphate of this nucleoside analogue has been 
incorporated into RNA oligonucleotides by in vitro transcription reactions using T7 RNA polymerase. 
Characterization of the labeled RNA by fluorescence and 19F NMR spectroscopy will be also discussed.    
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P-312: Diphenylether based derivatives as Fe (III) chemosensors: 
Spectrofluorimetry, Electrochemical and Theoretical studies  
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Fig.1: The DFT optimized structures of complexes of receptors DPE-I and DPE-II with Fe3+calculated at 
the B3LYP/6-31G/LanL2DZ level respectively.  
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Abstract: 4-(2,4-dinitrophenoxy)-3-methoxybenzaldehyde (DPE-I) and (4-(2,4-dinitrophenoxy)-3-
methoxyphenyl) methanol (DPE-II) were synthesized with high yield [1] and characterized by 
spectroscopic techniques. Both the receptors showed high selectivity for Fe3+ over other cations. Receptors 
showed 1:1 complexation with Fe3+ in correlation with theoretical studies (Fig. 1). DPE-I showed 
fluorescence quenching on complexation with Fe3+ ion at 350nm due to PET (photon induced transfer) 
mechanism between Fe3+ and the large π electron conjugate system of ligand, while DPE-II displayed 
emission band at 314 nm which underwent fluorescence quenching selectively on gradual addition of Fe3+ 

at 314nm and simultaneously a new band at 424 nm emerged with isobestic point at 355 nm which 
increases with increase in Fe3+ conc. Electrochemically, DPE-I due to presence of electron donating group 
(aldehydic) facilitates reduction of nitro group on benzene ring of the molecule so, peak potentials of the 
two curves obtained for DPE-I appear at -1.16 V (Epc1) and -1.39 V (Epc2) respectively, while in DPE-II 
(methanolic group) due to its electron donating character makes the reduction of nitro group a little difficult 
due to which peak potentials occur at higher potential as compared to DPE-I i.e. at -1.30 V (Epc1)  and -1.43 
V(Epc2)respectively. 

[1] M. Chhibber, G. Kumar, P. Parasuraman, T.N.C. Ramya, N.Surolia , A. Surolia, Bioorg. Med. Chem., 
14, 2006, 8086–8098. 
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Abstract: These days fluorescent chemosensors for the detection of copper and fluoride ions have received 
wide attention due to their harmful effect on biological and environmental processes, also these in excess 
are responsible for gastrointestinal disease, hypoglycemia and environment pollution etc. Thus, we 
synthesised Dansyl-antipyrene dyad (Fig.1) and its absorbance and emission properties was studied towards 
different cations and anions. It was observed that dyad binds selectively with Cu2+ ions among all other 
cations and selectively with F- ions amongst all other biological relevant anions. Two new absorption 
channels open at 470 nm and 310 nm in the presence of Cu2+ and F- ions respectively. The fluorescence 
intensity of dyad at 528 nm quenched in the presence of Cu2+ ions whereas F- ions shows ratiometric 
response and opens new emission channel at 420 nm. The emission changes induced in the presence of 
Cu2+ and F- ions leads to the miniaturization of sequential XNOR logic operation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                          Fig.1: Dansyl-antipyrine dyad 
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Abstract 

The reversible thiol-disulfide exchange reaction is a very important biochemical 
reaction affecting the protein folding. Incorporation of this dynamic reversible disulfide 
bonds offers great potential for synthesizing the macromolecular cages[1]. In the current 
study, redox couple were explored for various isomers of closo-monothiaboranes. 
Structure, stability and reducing properties of sulphur substituted single cage closo-
boranes and fused cage systems were investigated using various theoretical tools. On the 
basis of geometry optimization and Natural Atomic Orbital Analysis, the structure and 
stability of closo-monothiaboranes have been analyzed. In order to calculate the reducing 
properties of these monothia systems, one electron added radicals have been computed 
correspondingly which showed that B-S and B-B bonds are weakened making the system 
more relaxed indicating the viability of the cage towards rupturing upon reduction. 
Addition of one more electron makes the structure break down completely. This property 
can be exploited in constructing potential systems for drug delivery. Detailed qualitative 
and quantitative studies of the monothiaboranes as well as fused polyhedral structures 
will be presented. 
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Calixarenes are a versatile class of container molecules with various conformation the molecule 

can adopt. The Calix[4]arene nitrile derivatives [1 & 2] in cone (1) and 1,3-alternate (2) conformation are 
capped to the CdSe Quantum Dot [3]. CdSe QDs, Calix[4]arene and its complex were synthesized and 
confirmed with 1H NMR, 13C NMR, FTIR, EDX, FESEM, UV-Spectrophotometer, and PL Spectra. The 
Calix(1-2)@CdSe were studied for solution based fluorogenic sensing of PAHs namely acenaphthene, 
anthracene, fluorine, naphthalene and pyrene. The studies show a selective recognition of anthracene by 
1@CdSe whereas 2@CdSe showed a selectivity for anthracene and fluorene. The inclusion based 
recognition of the PAH has been investigated and established by 1H NMR. The results of the findings 
would be discussed in detail. 

    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key words: Calix[4]arene, cone conformation, 1,3-alternate, CdSe QDs, PAHs.  
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Abstract: Charge transfer (CT) complexes are currently of great importance because of their diverse 
applications such as in drug activity, non-linear optical activity, surface chemistry and micro-emulsion. 
They are also used as semiconductors, dendrimers and photocatalysts [1]. In certain organic molecules, it is 
possible to alter the availability of electrons by introducing an appropriate substituent group, making it an 
electron donor or an electron acceptor. Such molecules on coming in contact with an appropriate donor or 
acceptor molecule induce molecular interactions resulting in the formation of CT complexes evinced by the 
appearance of an intense colour [2]. 
In the present study, we investigated CT complexation of differently substituted imidazo[1,2-a]pyridines 
(1, R= H, Ph, p-OMeC6H4, p-NO2C6H4, p-FC6H4) with DMAD. On mixing the two reactants in 
dichloromethane at room temperature (~25ºC), CT complex is formed with the appearance of a pink colour 
confirmed by an absorbance band in the visible region (λmax=480~510 nm). The experimental value of the 
CT transition energy for unsubstituted imidazo[1,2-a]pyridine was found to be 2.43 eV. 
 

 
Scheme 1 

 
A model CT complex of unsubstituted imidazo[1,2-a]pyridine with DMAD was investigated theoretically 
in the gas phase using TDDFT method [3]. Frontier molecular orbital calculations reveal electron transport 
phenomena from imidazo[1,2-a]pyridine (Donor) to DMAD (Acceptor) in the CT complex, the interacting 
site being bridge-head N-atom of  imidazo[1,2-a]pyridine and -C≡C- bond centre of DMAD moiety.  
However, the calculated values of the λmax, 401 nm and the CT transition energy, 3.09 eV showed much 
variance from the experimental ones.  
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The solvatochromism is an important property of a solute because most chemical reactions and all 

biochemical reactions in the human body occur in solution.1 As water is the most common impurity in 
organic solvents, determination and control of water content in organic solvents or chemical products are 
highly important in laboratory chemistry and industrial processes.2,3  

Herein, a simple, cost effective (E)-4-[{2-(2,4-dinitrophenyl)hydrazono}methyl]benzene-1,3-diol 
(DBH) is synthesized and characterized by elemental analysis and spectroscopic tools along with single 
crystal X-ray crystallography. The solvatochromism of DBH in solution and naked eye detectable 
chromogenic signaling behavior of the deprotonated DBH for the determination of water content in 
acetonitrile through UV-Visible absorption spectra is investigated. The signaling is based on effect of water 
content on deprotonation of DBH. Prominent color changes are observed up to 2% water content and limit 
of detection (LOD) of the deprotonated DBH for determination of water content in acetonitrile is calculated 
as 0.012%. 

 

 (K. Tiwari) 
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Abstract: Oil–water separation is a global challenge because of tougher regulations concerning 

oily industrial wastewater discharges, the need for water recycling and reuse, as well as frequent crude oil 
leakages. For that it is necessary to develop hydrophobic membranes to solve the problems. A simple and 
inexpensive one-step immersion method is reported here to prepare superhydrophobic polypropylene 
membrane. The membrane surface with high roughness ranging from micro- to nano-scale having water 
contact angles greater than 150° was created by functionalization of polypropylene fabric with 
poly(alkoxysiloxane). The membranes were tested for separation some selected oil-water and organic-water 
mixtures under gravity-induced separation system. The results indicated excellent separation efficiency of 
the prepared membranes. 

 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

 
Fig.1: Graphical representation of oil-water separation system 
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Figure 1: Overlay showing decrease in absorption intensity of Rhodamine B at its λmax 554 nm at 
different irradiation time intervals in the presence of 1:1CdO/BiOBr composite under constant stirring and 
bubbling of atmospheric oxygen.  
Keywords: Bismuth oxy bromide, Heterostructures, Photo-induced charge transfer, 

Photocatalytic activity  
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Novel CdO/BiOBr heterostructures were synthesized by a facile chemical bath method under 

ambient conditions [1]. A series of CdO/BiOBr heterostructures were obtained by tuning the Bi/Cd molar 
ratios. The resulting heterostructures were characterized by the XRD, SEM, TEM, TGA/DTA and FTIR. 
Optical properties of the heterostructures were studied by Photoluminiscence, PL and UV-Visible 
spectroscopy. The CdO/BiOBr nanocomposites exhibited high photocatalytic activity in the degradation of 
Rhodamine B under visible-light irradiation. The enhanced photocatalytic activity under visible light can be 
attributed to the high surface area and the formation of the heterojunction which inhibits the charge 
recombination [2]. Surface Photovoltage Spectroscopy and Transient Photovoltage Spectroscopy depict 
that the photoinduced charge transfer property of p-type BiOBr can be well enhanced by coupling with n-
type CdO [1]. This study hence reveals that the heterojunction constructed between the interfaces of CdO 
and BiOBr play an important role in determining the dynamics of charge carriers and their photocatalytic 
activity. 
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2. Wenquan Cui et al., Appl. Surf. Sci. 2014, 319, 298–305. 

 
 
Correspondence:  
Dr. Suhail Sabir, Department Of Chemistry, 
 Aligarh Muslim University, Aligarh, India, 202002.  
Email: sabirsuhail09@gmail.com 
Phone: +91-571-2700920-ext-3366 
 
 
 
 
 
 
 



P-320: Self-Assembly in Comb Polymers for Improved Charge Carrier 
Mobility 

Dr. Asha S. K 
Polymer Science & Engineering Division, National Chemical Laboratory (NCL),  

Dr. Homi Bhabha Road, Pune 411008, Maharashtra, INDIA 
E-mail: sk.asha@ncl.res.in 

 
Donor-Acceptor combination in organic semiconducting materials is a versatile design 

strategy for improved device efficiency in organic photovoltaic applications. The self 

assembly approach to bring together D-A units in the domain range (5-10 nm) required 

for the efficient charge separation has been much explored for small pi conjugated 

organic molecules. While this approach has resulted in beautiful hierarchical 

architectures, unfortunately photovoltaic performance of devices based on self assembled 

donor-acceptor small molecules has not always been very encouraging. On the other 

hand, their polymeric counterparts seems to hold better promise with the multiple self-

assembly sites along the polymer backbone ensuring good nanoscale D-A interaction 

along with better processability. In this context, we attempted self assembly of pi 

conjugated organic molecules with pre formed high molecular weight polymers like 

poly(4-vinyl pyridine) (P4VP) whereby the crystallinity of the small molecule could be 

retained at the same time processability as well as improved charge carrier mobility was 

also achieved.1,2 Furthermore, we extended this approach to self assembled donor-

acceptor pi conjugated small molecules, which were further polymerized so as to 

translate the self-assembly of small molecules to processable polymers. The 1:1 D-A 

complex as well as the supramolecular polymer complex showed uniform lamellar 

structures in the domain range < 10 nm. The complex also exhibited space charge limited 

current (SCLC) with a bulk mobility estimate which was an order of magnitude higher 

accompanied by a higher photoconductivity yield compared to the pristine acceptor 

molecule.3 
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Srn+1Tin-x NixO3n+1 (n = 1) phase and the higher-order of Ruddlesden-Popper phases [1] 
Srn+1Tin-x NixO3n+1 (n = 2, 3 and ∞) has been synthesized by citrate gel method.  The 
present studies are aimed at incorporation of Ni in the B site of Srn+1TinO3n+1 lattice. 
These perovskites were characterized by using various physico-chemical techniques to 
find the structure-activity relationships. From XRD and Raman spectra studies, it was 
found that Ni is successfully substituted in the B site and as n is increased a structural 
phase transition is observed from tetragonal I4/mmm in the Srn+1Tin-x NixO3n+1 (n = 1,2 
and 3) to cubic Pm3m in the SrTi1-xNixO3 phase. The catalytic activity of Ni intercalated 
Ruddlesden-Popper strontium titanate was checked for steam and dry reforming of CH4. 
 
Keywords: Srn+1Tin-x NixO3n+1,CH4. 

  
 

    Fig.1: XRD of Srn+1TinO3n+1 Perovskites.                          Fig.2: Dry reforming  
                                                                                    of Srn+1Tin-xNixO3n+1 Perovskites. 
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AA hollow spherical covalent organic framework (COF) with mesoporous walls has been 
synthesized by the single step template free method. A detailed time dependent study of hollow sphere 
formation reveals that an inside-out Ostwald ripening process is responsible for the hollow sphere 
formation. The synthesized COF hollow spheres are highly porous (surface area ~1500 m2g-1), crystalline 
and chemically stable, due to the presence of strong intramolecular H-bonding. The presence of 
intramolecular hydrogen bond brings structural rigidity and planarity to the 2D COF, and also protects 
imine bonds from nucleophilic attack. The synthesized hollow spheres COFs were fully characterized 
through PXRD, FT-IR, 13C solid-state NMR, TEM, SEM and AFM. These mesoporous hollow sphere 
COFs were used for the trypsin immobilization studies, which shows an uptake of 15.5 µmol/g of trypsin 
by the COF-DhaTab hollow sphere.       

 
 
Fig.1: Synthesis of COF DhaTph hollow spheres for enzyme adsorption. 
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Abstract: 

A series of Cu(II), Ni(II) and Zn(II) complexes have been synthesized using a tridentate (N, N, O donor) 
Schiff base ligand system. These complexes were characterized by various physicochemical techniques, namely FT-IR, 
UV-Vis, ESI-MS, 1H NMR, EPR and CV. The density functional theory calculations are used to investigate the electronic 
structures and the electronic properties of ligand and complexes. Their interaction with herring sperm DNA was examined 
with the help of absorption, circular dichroism (CD) and fluorescence spectroscopic techniques [2] at pH 7.1. The 
observed hyperchromism along with binding constant (Kb) were fallen in the order of Cu > Ni > Zn. The addition of 
increasing concentration of complexes with DNA, both positive and negative bands at 275 and 245 nm respectively 
undergo decrease in elipticity [1]. All spectroscopy results indicate that complexes show good binding affinity to HS-
DNA possibly through intercalation or partial intercalation. In vitro cytotoxic effect of the complexes was carried out in 
human lung cancer cell line (A549) and cell imaging studies were also performed. 

 
Key words: NNO donor ligand; DFT; DNA interaction; binding constant; Anticancer activity 

 

                     

 

 

Fig.1: (a) Circular dichroism spectra of HS-DNA in the absence and presence of complexes in Tris-HCl 
(pH 7.1) at room temperature. [complex]= 30 µM, [DNA] = 100 µM. (b) Emission spectra of EB bound to 
DNA in the presence of Nickel complex. Arrows indicate the intensity changes upon increasing 
concentration of the complexes. 
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Construction of bonds through the simple, economical, and environmentally friendly 

mechanochemical (MC) route is of considerable interest in modern synthetic chemistry. Recently 
mechanochemistry has been efficiently employed to carry out various organic and inorganic 
transformations, nanostructure formation, construction of metal−organic frameworks (MOFs) and thus has 
become a good alternative to classical solution-based synthesis. 

A class of thermally and chemically stable isoreticular covalent organic frameworks (COFs) were 
synthesized for the first time via room-temperature solvent-free mechanochemical grinding. All these COFs 
were successfully compared with their solvothermally synthesized counterparts in all aspects. These 
solvent-free mechanochemically synthesized COFs have moderate crystallinity with remarkable stability in 
boiling water, acid (9 N HCl), and base (3 N NaOH). Exfoliation of COF layers was simultaneously 
observed with COF formation during mechanochemical synthesis. The microscopic structures thus 
obtained seemed to have a graphene-like layered morphology (exfoliated layers), unlike the parent COFs 
synthesized solvothermally.       

 
 

Fig.1: Mechanochemical synthesis of isoreticular covalent organic frameworks.   
 
Reference 
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High valent iron-oxo intermediates have been proposed to play a very important 
role in many biological reactions and catalytic cycles. In the heme enzyme CytP50, the 
high valent FeIV(oxo) cation radical  that is isoelectronic with FeV=O, has been 
characterized as the reactive intermediate for the hydroxylation of camphor. Similarly 
FeV=O as the active intermediate has also been postulated for non heme Rieske 
dioxygenase family of enzyme. Therefore chemists have synthesized several functional 
models of both heme and non-heme iron-complexes with the goal that they may function 
as catalysts to perform selective oxidation reactions such as C-H hydroxylation in an 
environmentally benign manner. The FeIV=O intermediates of non-heme complexes have 
been isolated, structurally characterized and their reactivity towards hydroxylation of C-
H bonds have been studied in detail. There are very few reports of FeV=O which includes 
TAML (stable at -40 oC). But the activity towards unactivated C-H bond at room 
temperature still remained a challenge. Recently FeV=O species of [FeIII(biuret-TAML)], 
made by equimolar amount of meta-chloroperbenzoic acid (m-CPBA) in acetonitrile at 
25 °C has been reported from our group1. The green coloured solution formed was 
characterized by UV-vis, EPR, HR-MS and Mossbauer. At 25 oC the rate constant for the 
decay (k5/4, decay from FeV=O to FeIV=O) was determined (4.45 × 10-5 s-1). This stability 
value encouraged us to study C-H bond activation by this FeV=O complex. A series of 
alkanes having C-H BDE ranging from 99.3 kcal mol-1 (cyclohexane) to 84.5 kcal mol-1 
(cumene) had been studied by both UV-Vis spectroscopy. Significant kinetic isotope 
effect (KIE) of 9 for toluene/d8-toluene at 25 oC and linear Bell-Evans-Polayni graph 
support the r.d.s involved abstraction of the H atom from the C-H bond by the FeV=O1. 
Realizing this extraordinary potential of activating sp3 C-H bonds we have studied 
selective hydroxylation with complex molecules containing multiple 3o centers. We find 
that our complex can catalyze selective hydroxylation of TON aliphatic 3o C-H bonds 
with TON of ~50-100.  
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Abstract: 

Heterocyclic liquid crystalline Schiff’s base with [1,2,3]-triazole ring at the terminal 
position was synthesized through Cu(I)-catalyzed 1,3-dipolar cycloaddition of 1-azido-4-
nitro benzene  with terminal octyne; a series of lanthanide(III) complexes of the type 
[Ln(LH)3 (NO3)3] (Ln = La, Pr, Nd, Sm, Eu, Tb and Dy; LH = N-(4-(4''-hexyl-1H-1,2,3-
triazol)-4-(4'-dodecyloxy) salicylaldimine have also been synthesized and characterized 
by FT-IR, 1H & 13C NMR, UV/Vis, and Mass spectral techniques. The ligand exists as 
zwitterion in the complexes, binding to the metal in a mono dentate fashion through the 
phenolate oxygen and the nitrato groups chelating to the metal to complete nine 
coordination around the lanthanide ion. Their mesophases were characterized by a 
combination of differential scanning calorimetry and polarising optical microscopy. The 
ligand exhibited a meso phase over a wide temperature range 
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Titanium dioxides (TiO2) is widely used in photochemical applications such as H2 production by water 
splitting, the degradation of volatile organic compounds (VOCs), organic synthesis, and dye-sensitized 
solar cells so on. TiO2 prepared using aqueous solution of titanium peroxo carbonate (TPC) complex, also 
modified with zirconium carbonate, polyethylene glycol, and orthophosphoric acid (H3PO4). The 
photocatalytic oxidation of alcohols into aldehydes proceeded with excellent conversion and selectivity on 
TiO2 by O2 under visible light irradiation (40 W CFL) at room temperature. TiO2 prepared at 150 C̊ using 
TPC followed by vacuum dried at 70 C̊ showed 100% conversion towards benzaldehyde, also all catalysts 
showed 100% selectivity. Allylic, benzylic and aliphatic alcohols also showed very good conversion and 
selectivity toward aldehydes. The oxidation of benzyl alcohol was subjected to detailed investigations to 
study the effect of parameters such as time, temperature, amount of catalysts and solvent, different 
substrate, solvents and facets of TiO2. 
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Functionalization of indoles via selective, bench- and eco-friendly strategies has captured wide 

attention since structural motifs bearing the ‘indole core’ are frequently found in pharmaceuticals, natural 
products, and other functional synthetics [1].In this context, recent work from our group has established 
that palladium(II) complex namely, PdCl2(MeCN)2,efficiently catalyzes the regioselective alkylation of 
indoles with various electrophiles like allyl alcohols, benzyl alcohols, carbonyls and enones under 
conditions insensitive to moisture and air [2]. Notably, the reaction does not require any other co-catalyst, 
acid, base, additive, or external ligand. The easy handling of the catalyst makes the reaction more attractive, 
simple and practical. In this presentation, highlights of recent developments in our work will be 
emphasized. 
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A novel strategy for the cross dehydrogenative coupling (CDC) of acetophenone hydrazones and 

aldehydes has been developed for the synthesis of highly substituted pyrazoles. The report makes first-time 
use of elemental sulfur as a promoter as well as a hydrogen acceptor in effecting Csp3-Csp2 bond formation 
via C-H activation.      

                                                                                                                        

 
 
 
Fig.1: Sulphur promoted C-H activation.   
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Abstract: A ternary water soluble Cobalt(III) complexes [Co(trien)(X)]Cl3 (trien = 
triethylenetetramine, X= Semicarbazide 1, Thiosemicarbazide 2) has been synthesized 
and characterized by elemental analysis, Infra-red spectra, molar conductance and NMR 
methods.  The interaction of complex with Calf Thymus DNA was investigated by 
Absorption spectroscopy, Emission spectroscopy, Viscosity measurement and Cyclic 
Voltammetry measurements.  The complexes were shown excellent bind with DNA.  The 
complexes were screened for their in vitro antibacterial activity  
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Ion exchange resins comprise one of the most important scientific developments of the 
20th century. Their applicability to water softening, environmental remediation, 
wastewater treatment, hydrometallurgy, chromatography, catalysis etc was recognized in 
numerous publications. The present investigation pertains to the interaction of different 
ion exchangers with a nonlinear chemical reaction (Belousov Zhabotinsky reaction) and 
this reaction has been used for the first time for the estimation of iron (ferroin) using 
different ion exchangers like Amberlite irc86, Dowex marathon C Na and Dowex m4195 
through Phloroglucinol-bromate-ferroin based system. It is found that estimations of 
ferroin scales upto 0.005 mol L-1 from a very minimal concentration on varying weights 
of Amberlite irc-86 from 0.02 g to 0.30 g, Dowex marathon C Na from 0.1 g to 1.3 g and 
Dowex m-4195 from 0.002 g to 0.055 g. The results from potentiometry have been 
supported by UV visible Spectrophotometry. Besides, some interactions between 
different reagents have been explored using cyclic voltammetry. 

Keywords: Nonlinear chemical reaction, Belousov-Zhabotinsky reaction, ion exchange 
resin, capacity, selectivity, chelation, voltammogram, Amberlite IRC86, Dowex m4195, 
Dowex marathon C Na. 
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Fig 1: Variation of oscillatory parameters with change in the amount of Amberlite loaded with 
ferroin for 45 minutes while keeping concentration of other reagents constant at [Phloroglucinol] 
= 0.013 mol L⁻1, [BrO3⁻] = 0.13 mol L⁻1 and [sulfuric acid] = 1.5 mol L⁻1. 
Fig 2: Effect of varying amounts of Amberlite irc86 loaded with 0.005 molL-1on the absorption 
spectrum of ferroin. 
Fig 3: Variation in absorbance of ferroin loaded with different amounts of Amberlite 
IRC86. 
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Abstract: Diarylheptanoids are plant metabolites that have been isolated from various genera, including 
Zingiberaceae (Ginger family).1 In general, diarylheptanoids (for example, Curcumin, Compounds A and 
B) have medicinal values due to their antioxidant, hepatoprotective, antiproliferative and anti-inflammatory 
activities.2  
 

 
 
We present here an efficient and enantiospecific synthesis of a new class of isoxazole tethered of 1,3-syn 
and 1,3-anti diarylheptanoids 4-7 and 10-12 starting from D-glucose. For synthesis of these compounds, we 
have successfully applied a general synthetic strategy developed for synthesis of diarylheptanoids3a 
combining with the invention of MagtrieveTM methodology for synthesis of isoxazole and isoxazoline 
heterocycles.3b We hope that these diarylheptanoid analogs, along with their synthetic strategy, will serve 
as a valuable starting point to pursue medicinal chemistry of these new hybrid class of compounds.3c 
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Furans constitute a ubiquitous class of heterocycles widely found in a variety of biologically active natural 
products and man-made molecules alike.1 Thus, the synthesis of substituted furans has attracted a lot of 
attention. Paal-Knorr synthesis2 and various transition metal mediated cycloisomerizations3 represent 
classical and modern methods of furan synthesis respectively. Here, a convenient, two-step synthesis of 
substituted furans from readily available aryl alkynes and ketones is presented. Aryl alkynes and ketones 
first undergo a superbase mediated addition to afford β,γ-unsaturated ketones.4 The latter on oxidative 
cyclization, mediated by the combination of cerium(IV) ammonium nitrate (CAN) and potassium bromide,5 
furnish substituted furans. When sufficiently electron rich arene rings are present in the substrates, they 
undergo site-selective bromination under the conditions.6 The cyclization can be conveniently carried out in 
a biphasic medium in an open flask. 
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ABSTRACT: The N-Heterocyclic carbene (NHC)-catalyzed generation of  α,β-unsaturated acyl azoliums 
followed by its interception with various nucleophiles, the formal [3+3] annulation reaction is well 
documented.1 Intriguingly,  however,  the NHC-catalyzed generation of chiral α,β-unsaturated acyl 
azoliums is rare. Recently we reported the enantioselective NHC-catalyzed annulations of 2-bromoenals 
with 1,3-dicarbonyl compounds and enamines via chiral α,β-unsaturated acyl azoliums. The reaction 
resulted in the asymmetric synthesis of  synthetically and medicinally important dihydropyranones and 
dihydropyridinones, and the reaction tolerates a wide range of functional groups.2 Moreover, very recently, 
we demonstrated that enolizable aldehydes and heterocyclic C-H acids as nucleophilic partners for chiral 
α,β-unsaturated acyl azoliums, and the reaction furnished dihydropyranone derivatives.3 In addition, based 
on DFT calculations, a mechanistic scenario involving the attack of nucleophile from the below the plane 
of the α,β-unsaturated acyl Azoliums, and the mode of enantioinduction is presented. The details of this 
work will be presented. 
 
 

 
 
References 
 
1. For selected recent reviews on NHC organocatalysis, see:  (a) De Sarkar, S.; Biswas, A.; Samanta, R. 

C.; Studer, A. Chem. Eur. J. 2013, 19, 4664. (b) Ryan, S. J.; Candish, L.; Lupton, D. W. Chem. Soc. 
Rev. 2013, 42, 4906. (c) Bugaut, X.; Glorius, F. Chem. Soc. Rev. 2012, 41, 351. (d) Nair, V.; Menon, 
R. S.; Biju, A. T.; Sinu, C. R.; Paul, R. R.; Jose, A.; Vellalath, S. Chem. Soc. Rev. 2011, 40, 5336.  

2. Yetra, S. R.; Bhunia, A.; Patra, A.; Mane, M. V.; Vanka, K.; Biju, A. T. Adv. Synth. Catal. 2013, 355, 
1089. 

3. (a)Yetra, S. R.; Kaicharla, T.; Kunte, S. S.; Gonnade, R. G.; Biju, A. T. Org. Lett. 2013, 15, 5202; (b) 
Yetra, S. R.; Roy, T.; Bhunia, A.; Porwal, D.; Biju, A. T.  J. Org. Chem., 2014, 79, 4245. 

 

mailto:y.santhivardhna@ncl.res.in�


P-335:  NHC Based Fluorescent Chemodosimeter for Selective             
Recognition of Cyanide Ions in Aqueous Medium 

  
Mambattakkara Viji

2CSIR-North East Institute of Science and Technology (CSIR-NEIST), Jorhat-785006. 
*E-mail: 

,1 Akhil K. Nair,1 Paramjyothi C. Nandajan1 and  
Danaboyina Ramaiah*1,2 

1Photosciences and Photonics, CSIR-National Institute for Interdisciplinary Science and 
Technology (CSIR-NIIST), Thiruvananthapuram-695019, Kerala. 

rama@rrljorhat.res.in or d.ramaiah@gmail.com 
 

The hazardous impact of the cyanide ions on both physiological and environmental conditions, has 
led to an intensive research efforts for the design and development of efficient probes for their detection. 
[1] The probes involving the displacement approach utilize the affinity of the CN- ions towards various 
metal ions to form stable [M(CN)x]n- complexes.[2] In this context, we have synthesized two novel N-
heterocyclic carbene (NHC) based mono- and dinuclear silver complexes bearing optically active 
anthracene chromophore for the selective and sensitive detection of the cyanide ions in aqueous medium. 
The uniqueness of these probes is that they recognize the cyanide ions through visible changes in 
fluorescence intensity with a sensitivity of ca. 50 ppb, which is far more sensitive than the maximum 
contaminant level as prescribed by the US-EPA. Interestingly, our NHC probe can be used for the accurate 
quantification of cyanide ions in aqueous medium. As far as we know this is the first report, which 
describes NHC based complexes that can be used for the recognition of the cyanide ions in the aqueous 
medium and signal the event through visible enhancement in fluorescence intensity.[3]  

 
 

   

 

Fig.1: Possible mechanism for the detection of CN- ions using the NHC probe. 
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1,1-disubstituted olefins are excellent partners for Heck arylation to provide cis-stilbenes and precursors for 
Tamoxifen analogues (anti-breast cancer drug). The use of PdOAc2 as catalysts and AgOAc as co-catalyst 
gives very high yield of the Heck arylation products. Itaconate diesters also provide arylidene succinates in 
high yields. Aryl diazonium salts are alternative substrates for arylation of 1,1-DPE and itaconate diester, 
using PdOAc2 as catalyst without the requirement of AgOAc and give high yield of the desired substituted 
arylation product. 
 
 

 
 

Fig.1: Mizoroki-Heck arylation of 1,1-DPE and Itaconate diester 
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Metal ion toxicity in physiological functionalities lead to dysfunction of cells and many health hazards[1], 
therefore, desirably presets their on-site, real time, selective analysis for biological, environmental and 
clinical monitoring perspective. Rhodamine based signaling probes[2] for selective detection of metal ion 
have been of enormous interest because of their ability to evaluate critical concentrations of such 
environmental pollutant and physiological hazardous substances; apart from their advantages as dual 
channel signaling module, a straight forward structure-function correlation protocol, and ability to 
modulate signal in aqueous media. Methodological design of these probes owe to modulation of various 
parameters such as operational conditions, solvent medium, electronic decoupling etc. to address 
selectivity, sensitivity, response time, reproducibility/reversibility of signaling operation and reusability 
issues in detection of various ions at sub-micromolar level with monitoring window of dual chromogenic 
and fluorogenic signaling. However, advantageous are those which detect multi-analytes as a function of 
operational conditions[3] and output signals. 
In a modular approach, the 2-amino-3-pyridyl methylamino- functionalized rhodamine hydrazide derivative 
L (Fig. 1a) was demonstrated to exhibit chromogenic signals with Hg(II) ion in a aq.-organic binary 
mixture medium through 557nm output window whereas rendered an Cu(II) specific NIR-absorption signal 
at 713nm (Fig.1b). The limit of Hg(II) ion detection with this probe was found to be 0.05 µM 
(spectroscopic) and 0.1µM(naked eye) respectively in aqueous acetonitrile medium The focus of this 
investigation is centered on tuning role of solvent medium in inducing an altered selectivity with a 
theoretical support.  
 

 
 
Fig.1: Schematic structure of molecular probe L (a) and absorption spectral changes of L after addition 
with various metal ions. Inset: the fluorescence colour of probe (a) and after addition of Hg(II) (b) upon UV 
light irradiation. 
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The synthesis of value-added products by the efficient utilization of CO2 as a one-

carbon source has been an imperative subject in organic chemistry because it is a cheap, 

non-toxic and always available basic compound.1 Intriguingly, the incorporation of CO2 

in aryne reactions has received only limited attention. In this context, we have recently 

reported the operationally simple and transition-metal-free multicomponent reaction 

(MCR) involving arynes and isocyanides with CO2 as the third component to afford the 

N-substituted phthalimides in moderate to excellent yields (38-87%). The desired product 

was formed by the construction of two new C-C bonds and a new C-N bond. 

Additionally, the incorporation of water as the third component instead of CO2 resulted in 

the formation of biologically important benzamide derivatives in moderate to good yields 

(26-92%).2,3  
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Nalidixic acid−DACH based Zn(II) molecular (1) entity was synthesized and thoroughly characterized by 
spectroscopic techniques (FT−IR, 1H and 13C NMR, ESI−MS) and single crystal X–ray crystallography as 
a potential chemotherapeutic drug candidate. The comparative invitro binding studies of complex with 
targets like CT−DNA and yeast tRNA were carried out by employing UV−vis, emission spectroscopy, 
circular dichroism and viscosity which revealed higher binding affinity ofcomplextowards yeast tRNA as 
compared to CT−DNA. Complex 1 cleaves pBR322 plasmid via hydrolytic pathway (validated by T4 
religation assay); in addition, 1 also exhibited significant inhibitory effects on the catalytic activity ofTopo–
II at a concentration of 30 μM. Further, validation of the interaction studies was accomplished by carrying 
out molecular docking studies with DNA, RNA and Topo−II targets. This work also advances our 
knowledge for the development and design of small RNA targeted therapeutic molecules which were 
relatively under exploited drug targets [1]. 
 

 

Fig. 1Diagram showing a single asymmetric unit of complex 1. 
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Abstract: 

Type I and Type II diabetes mellitus (DMs) are now recognized as serious 
global health problem and growing rapidly worldwide. Owing to the seriousness 
of Type II DM various pharmacological agents have been developed. 4-
Thiazolidinones is a group of pharmacological agents. Pyrazoles are also emerged 
as potential antihyperglycemic agents. A number of pyrazolyl compounds have 
been cited in the literature and are found to display antihyperglycemic activity. 

Literature survey reveals that, there is scanty information on the molecules 
having pyrazole, thiazole, and 4-thiazolidinone rings in one molecular frame. 
Considering the seriousness of diabetic disease and limitations of present 
antidiabetic agents, here it was thought worthwhile to synthesize the titled 
heterocycles bearing 4-thiazolidinone, thiazole, and pyrazolyl pharmacophores 
with hope to obtain the therapeutic agents with better antidiabetic activity. A 
series of N-phenyl-2-(1-(4-(4-fluorophenyl) thiazole-2-yl)-3-(4-methyl-5-
phenylthiazol-2-yl)-1H-pyrazol-4-yl)-3-phenylthiazolidin-4-ones has been 
synthesized via multistep starting from 1-(4-methyl-2-phenylthiazol-5-yl) 
ethanone. The details of synthetic route, developed for the entitled products will 
be provided in the presentation. 
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Abstract: 

Non-steroidal anti-inflammatory drugs (NSAIDs) are amongst the most widely 
used therapeutic agents for the treatment of severe pain and inflammation. Most of the 
effective painkillers,including opioids and non-steroidal anti-inflammatory drugs, 
aregenerally not selective and are partially effective.Their prolong exposurecan cause 
side effects.Therefore continuous efforts are found to be paid towards search of 
therapeutics for pain/ inflammation control with alternativemechanism of action having 
no side effects.The new effective drugs with better safety profilewill always in demand to 
relivesevere inflammatory conditions. 

Pyrazole derivatives are known to possess a wide spectrum of biological activities 
including anti-inflammatory. Celecoxibis well-known NSAIDhaving pyrazole nucleus 
and hasa fewside effects. Thiazole and 4-thiazolidinone heterocyclic nuclei are 
emergingas potential anti-inflammatory agents.  

Literature survey reveals that there is scanty information on the molecules having 
pyrazole, thiazole and thiazolidinone heterocyclic ringsin onemolecular frame. 
Considering the pharmacological importance of the above biodynamic rings and the side 
effects associated with the existing drugshere a series of N-phenyl-3-(2’methyl/phenyl-
4’-methylthiazole-5’-yl)-4(3’-aryl-thiazolidin-4’-on-2’-yl)pyrazoles (3a-j)has been 
synthesized starting from 3-(4-methyl-2- substitutedthiazol-5-yl)-1-phenyl-1H-pyrazole-
4-carbaldehydes (1a-b). With hope to obtained better anti-inflammatory agents. The 
details of theone pot synthetic route, developed for the entitled products and biological 
activity willbe provided in the presentation. 
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Abstract 

We have studied the complexation of Quinoline dye with p-sulfonato calix (4) arene ligand, p-

sulfonatocalix(6) arene ligand & p-sulfothia calix(4) arene sodium salt ligand by UV-Visible 

Spectrophotometry & Fluorescence spectroscopy. It is a supramolecular chemistry in which interaction 

between host and guest is studied at molecular level. The Quenching constant for all three complexes was 

determined by Stern-Volmer method.  Also the stability constants were determined for all three complexes.  

All studies had been done in DMSO. The fluorescence lifetime studies and electrochemical studies by 

cyclic voltammetry are in pipeline. 
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Abstract 

The aqueous solution of para-sulfonatocalix[4]arene-fluorescein-metal ion complex has been studied based 
on fluorescence and 1H NMR spectroscopic results. It was found that the fluorescence intensity quenched 
regularly upon addition of p-SCX4 and metal ion. The quenching constants and stability constants were 
determined for p-SCX4-FL and p-SCX4–FL-M2+ systems. 1:1 stoichiometry is obtained for  p-SCX4-M2+ 
system by Continuous variation method.  The proposed inclusion complex for binary and ternary system 
were discussed on 1H NMR results. Results were consistent with experimental data obtained from NMR 
spectroscopy. The combined results demonstrate the cooperative binding to design the complex for ternary 
system. The life time for binary and ternary system has been studied.   

Key words: para-sulfonatocalix[4]arene,  Fluorescein, ternary system, cooperative binding 
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Fig.1: Cyclic voltammogram obtained in the Au/xCoCl2+1M NH4Cl with corresponding mass variation in RQCM                      
           study. 
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              The development of a catalyst for the water oxidation has attracted much attention in recent years due to 
the constant quest of transforming water into useful fuel i.e. H2. One of the major limitations however is the 
oxygen evolution reaction (OER) which is billionth time slower than the hydrogen evolution reaction (HER) at 
neutral pH. Thus, it is atmost important to develop the electro-catalyst for OER reaction which is not only 
efficient but also derived from earth abundant elements. Among various metals and their oxides proposed, 
cobalt, cobalt-oxides and phosphates [1] are found to be most promising one and thus well studied. Recently, 
under-potential deposited (UPD) film of Co has been found be better option than the bulk Co. The advantage of 
UPD Co is they form ad-atoms on the substrate which are found to be catalytically more active than surfactant-
caped Co nano-particles [2, 3].  This background motivated us to study the under potential deposition of Co by 
electrochemical quartz crystal micro-balance (EQCM) [4] and quantifying the kinetics of OER reaction by 
Rotating Disk Electrode (RDE). The underpotential deposition on Quartz crystal gold substrate was carried out 
by cycling the potential in the under-potential range in cobalt chloride in ammonium chloride solution. The 
amount of Co deposited was estimated directly by noting the change in frequency after the deposition and using 
Sauerbrey equation: Δf = -C×f ×Δm. The electrodics of OER was studied on Co UPD on rotating gold disk 
electrode.  
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Hydrogen bond is ubiquitous in nature and plays a fundamental role in determining 

the structure, function, and dynamics in several chemical and biological systems. Though the 
chemical concept of hydrogen bond was introduced in the early twentieth century; to date the 
literature contains several debates and discussions on the nature of the physical interactions 
that contribute to the hydrogen bonds. We present a novel experimental approach involving 
IR−13C NMR correlations to determine the physical nature of carbonyl hydrogen-bonding 
interactions. Our results provide a direct experimental evidence of the electrostatic nature of 
hydrogen-bonding interaction in carbonyls, independent of any theoretical approximation. 
These results will pave the way to experimentally verify the mechanism of several chemical/ 
biological reactions involving hydrogen-bonded carbonyl intermediates using spectroscopic 
techniques. 
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Semiconductors have been fundamental to various devices that are typically operated with electric field, such as 
transistors, memories, sensors, and resistive switches. There is growing interest in the development of novel 
inorganic materials for use in transistors and semiconductor switches, which can be operated with a temperature 
gradient. Here, we show that a crystalline semiconducting noble metal sulphide, AgCuS, exhibits a sharp 
temperature dependent reversible p-n-p type conduction switching, along with a colossal change in the 
thermopower (ΔS ~1757 µVK-1) at the superionic phase transition (T ~364 K). In addition, its thermal 
conductivity is ultra-low in 300-550 K range giving AgCuS the ability to maintain temperature gradients. We 
have developed fundamental understanding of the phase transition and p-n-p type conduction switching in 
AgCuS through temperature dependent synchrotron powder X-ray diffraction, heat capacity, Raman 
spectroscopy and positron annihilation spectroscopy measurements. Using first-principles calculations we show 
that this rare combination of properties originates from an effective decoupling of electrical conduction and 
phonon transport associated with electronic states of the rigid sulphur sublattice and soft vibrations of the 
disordered cation sublattices, respectively. Temperature dependent p-n-p type conduction switching makes 
AgCuS an ideal material for diode or transistor devices that operate reversibly on temperature or voltage 
changes near room temperature.  

1. S. N. Guin et al., J. Am. Chem. Soc., 136, 12712, 2014. 
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A ditopic phenol derivative 6,6'-methylenebis(4-methyl-2-(1-((pyridin-2-ylmethyl)imino)ethyl)phenol) (H2L) 
Schiff-base ligand was designed and synthesized which may be used as highly selective ‘turn-on’ reversible 
fluorescent chemosensor for Al+3 ion in 99% methanol. Al+3-L (2:1) complexation was confirmed by 1HNMR, 
Job’s plot, modified Hill’s equation, ESI-MS etc. The designed system is an amalgamation of three mechanisms 
of fluorescence activity such as Aggregation Induced Emission (AIE), restriction of C=N isomerization and 
inhibition of high speed Intramolecular Proton Transfer (IPT) between phenolic OH and imine nitrogen. Due to 
presence of four aromatic ring, H2L shows AIE, due to presence of methyl group in imine carbon (R-C=N) its 
C=N isomerization becomes restricted and after complexation with Al+3 ion, high speed intramolecular proton 
transfer completely ceases. These are responsible for high fluorescence of Al+3-L (2:1) complex. Theoretical 
calculations were done at the level of B3LYP/6-31G* for ground state and TD- B3LYP/6-31G* for excited state 
both in methanol medium. 
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Fig.1:a) Fluorescence spectra of free H2L (10 μM), Al(NO)3 (20 μM) and their 1:2  metal complex(λex= 360 nm), 
b). Bar graph shows the relative emission intensity of H2L(10 μM) at 472 nm upon treatment with various metal 
ions(20 μM) in methanol-water (99:1). 
 

These results would be highlighted. 
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Fluoride is one of the essential anion for humans and it  is a common additive to drinking water and 

toothpaste because of its beneficial effects on human health.[1] In the biological systems, certain levels of 
fluoride are critical to maintain the normal physiological functions (e.g., regulating cellular pH and osmosis).[2] 

While the optimal intake of fluoride according to the data published by the U.S. Public Health Service is 1 mg 
per day for humans,[3] too much will lead to poisoning effects, such as fluorosis and urolithiasis.[4] Thus, a 
rapid, facile and quantitative approach for the measurement of fluoride is highly needed. Over the years various 
types of fluoride sensors were designed among these reaction based fluoride sensors have a great impact due to 
its extreme selectivity. 

Although the desilylation based fluoride sensors significantly subsided the effects of interfering anions, 
long reaction time, up to several tens of minutes or even hours, has remarkably hampered their applications for 
samples containing fluoride with low concentration. To understand the factors determining the response time of 
desilylation based fluorescent probe, ADD-1, ADD-2 and ADD-3 were designed and  synthesized [5] by using 
trimethylsilyl ether, tert-butyldimethylsilyl and tertbutyldiphenylsilyl ether as the recognition moiety to react 
with fluoride. Fluoride triggered desilylation significantly quenches the fluorescence via photoinduced electron 
transfer (PET) processes from the phenolate moiety to the acridinedione ring.  By using these chemosensors 
fluoride anion concentration has been quantitatively determined in acetonitrile as well as in water.   

 

 
 
 
 
 
 
 
 
 
 
 
 
                               Strong Fluorescence                            Weak Fluorescence 
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During the past decade, development of fluorescence sensors with superb selectivity and sensitivity has 

become an important area of research of supramolecular chemistry. The design of new fluorescent 
chemosensors and exploration of new sensing mechanisms is of continuing interest. The conventional sensing 
mechanisms including intramolecular charge transfer (ICT), photo-induced electron transfer (PET), twisted 
intramolecular charge transfer (TICT), metal–ligand charge transfer (MLCT), electronic energy transfer (EET), 
excimer/exciplex and fluorescence resonance energy transfer (FRET) formation have been investigated. In the 
past few years new sensing mechanism has been worked out such as C N isomerization, aggregation-induced 
emission (AIE), Two-Photon-Absorption Technique and excited-state intramolecular proton transfer (ESIPT).  

       
 

 
 
 
 
 
 
 
Fig.1: Various methodologies developed and mechanisms discussed for chemosensing 
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Controlled introduction of defects in semiconductors draws considerable importance as these materials have 
immensely contributed in the development of optoelectronic devices in past. Surface-disordered anatase-TiO2 
caught wide attention for its exceptional photocatalytic performance.1 We recently demonstrated, for the first 
time, single-pot synthesis of rutile, surface-disordered TiO2-graphene quantum dots (TiO2-GQDs) hybrid 
material, with in situ insertion of GQDs during the growth of rutile TiO2 particles. This TiO2-GQDs hybrid 
showed ~ 98% degradation of methylene blue (MB) dye within just 6 min under natural sunlight illumination. 
This new generation hybrid material will be potentially useful in all field of science due to its tailored band 
structure.  
The powder x-ray diffraction (PXRD) patterns matched with PCPDF#894920 for rutile-TiO2.2 The rutile-TiO2 
was prepared in an aqueous medium containing GQDs, so the growth of the TiO2 was hindered during the 
reaction. Therefore, instead of regular TiO2 structure, we found some small grains assembled together 
containing rutile-TiO2 and GQDs. In HRTEM images at higher magnification, we do find this type of texturing 
in the hybrid material. To confirm the TiO2 and GQDs distribution, we performed bright and dark field HRTEM 
imaging of the same region of the sample. For that purpose, we selected (101) diffracted beam of TiO2 and it 
was observed that GQDs were present all over the matrix containing rutile TiO2.3 The reduction in 
photoluminescence intensity denotes lower charge recombination which,  in turn will, be useful for the 
photocatalytic application. 

 

 
 
Fig. 1: A comparison of room temperature XRD patterns of rutile-TiO2, rutile-TiO2-GQDs hybrid, and 
PCPDF#894920 data of rutile TiO2. The # marked peaks represent graphitic carbon. Fig. 2: A, B) Comparison 
of bright-field and dark-field {(101) diffracted beam of TiO2} images same area of rutile-TiO2-GQDs hybrid. 
Inset of B) shows the corresponding SAED pattern. Fig. 3:  solid PL spectra of rutile-TiO2 and rutile TiO2-
GQDs hybrid. The PL spectra were taken with an excitation wavelength of 370 nm. Fig. 4: A, B) HRTEM 
images show the distribution of rutile-TiO2 and GQDs in TiO2-GQDs hybrid. The 0.33 nm and 0.21 nm lattice 
spacing are for GQDs (111) and (100) plane. The 0.32 nm and 0.24 nm lattice spacing are for rutile-TiO2 (110) 
and (101) plane.  
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The controlled synthesis of porous nanostructure materials and their use as active material for 
cholesterol sensing properties are of key importance in present frontier research for their high surface 
area, optical and electrical, and enhanced electron transport properties. Here, we have synthesized 
microtubular shaped ZnO@ZnS heterostructure from the corresponding ZnO microtubes through a 
simple aqueous wet chemical sulphidation process. ZnS microtubes have also synthesized through 
leaching of ZnO from ZnO@ZnS heterostructure by acetic acid. Both the ZnO@ZnS and ZnS 
microtubes showed modified band structure, i.e., electronic structure. The synthesized ZnO@ZnS 
heterostructure modified electrode showed excellent amperometric cholesterol sensing performance 
with sensitivity of 52.67 mAM-1cm-2, limit of detection (LOD) of 0.02 mM (S/N = 3), and 15 signal to 
noise ratio. The sensing performance i.e., both the sensitivity and LOD, of the ZnO@ZnS 
heterostructure is superior than that of reported ZnO based sensor as well as Au or Pt modified sensor.  
 

 

Fig.1:a) SEM image of the ZnO microtubes;b,c) ZnO-ZnS microtubes;d) ZnS microtubes and e) Schematic 
representation of cholesterol sensing mechanism of microtubular ZnO@ZnS heterostructure. 
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Synthetic Dyes have total annual production of   7x105 tons and have extensive use in many industries. 

It has been estimated that more than 10-15 % of these were discharged into environmental components during 
synthesis and dying process .Presence of Dyes and their degradation by-products in water are potential threats to 
environment, due to their biodegradation resistance, poor aesthetic quality of water, less growth of bacteria’s 
responsible for degradation, carcinogenetic and toxic effects. Among several methods available for removal of 
pollutants from wastewater, heterogeneous photocatalysis has gained increasing importance owing to its 
efficiency of environmental purification and complete mineralization. Photo-degradation by ZnO, a 
semiconductor with direct band gap of 3.37eV, has been widely used for removal of organic pollutants from 
water. However major limitations of ZnO to achieving high photocatalytic efficiency, is the quick 
recombination of photo-generated electron hole pairs and photo corrosion in aqueous solution.   It has been 
shown that, in semiconductor-graphene composite, graphene can act as an excellent electron acceptor or 
transport material, therefore it can suppress electron hole recombination and thus can enhance activity of a 
photocatalyst .On the other hand, presence of photocatalyst nanoparticles reduces restacking and agglomeration 
of individual graphene sheets which provides high specific surface area. To exploit photocatalytic properties of 
ZnO have motivated us to synthesize ZnO-Graphene nano-composites. 

ZnO-Reduced graphene oxide (RGO) nano-composites were synthesized via the hydrazine assisted 
hydrothermal process by changing the initial amount of Graphene Oxide (GO). The prepared ZnO 
nanostructures and ZnO-RGO composites were characterized by x-ray diffraction [as shown in Fig 1(a)], 
transmission electron microscopy, Raman spectroscopy and UV-vis diffuse reflectance spectroscopy. The ZnO 
nanostructures were tested for photocatalytic activity for degradation of Rhodamine B dye under UV irradiation. 
As shown in Fig.1.(b), ZnO-RGO composites have enhanced photocatalytic efficiency compared to that of pure 
ZnO. 

  

Fig.1:  (a) XRD pattern of graphene oxide, pure ZnO and graphene/ZnO composites;(b) ln(Co/C) against 
irradiation time curves of degradation of  Rhodamine B dye using pure ZnO and graphene/ZnO composites. 
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Abstract:ZnObased amperometric biosensor was fabricated using alkaline phosphatase (AP) enzyme bound on 
the surface of Chlorella sp. for the detection of organophosphorous pesticides- acephate, chloropyrifos, 
triazophos, malathion. Chlorella sp.was immobilized on the surface of ITO glassusing tetraethyl orthosilicate 
(TEOS). The system was optimised for parameters such as pH, concentration of algal cells, substrate. In the 
presence of pesticide, enzyme activity was  inhibited; however, the extent of inhibition was different for 
different pesticides. The inhibition effect was monitored for the production of p-nitrophenol (PNP) from 
substrate p-nitrophenyl phosphate (PNPP). The trend of inhibition follows 
acephate>chloropyrifos>triazophos>malathion. The detection limit for acephatewas found to be 10-11 M and that 
for chloropyrifos is 10-8 M. The interference studies showed that malathion and triazophos does not interfere in 
the detection of acephate but chloropyrifosdoes. The developed biosensor is a promising tool for the detection of 
acephate in the presence of malathion and triazophos. 

Keywords: ZnO, Alkaline phosphatase, organophosphorus pesticides 
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P-354: Conversion of Non-Porous Coordination Polymers into Porous 
Supramolecular Assemblies Using Neutral Linkers  
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Fig.1: Various ligands used in the study where X and Y = H and NO2; H and Cl; H and OMe. 
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In recent years there is a huge leap in examples of coordination polymers (CPs) and supramolecular 

assemblies (SAs) reported in the literature. The architecture of these CPs and SAs relies on the extent of 
coordination and hydrogen bonds within these moieties. [1-5] While these two bonding are orthogonal in nature, 
the formation of CPs over SAs and vice versa could be due to the hierarchical importance of these two forces in 
the overall structure. An interconversion between these two sets of species can lead to a deeper insight of the 
role played by various bondings in their synthesis and thus allows the synthesis of desired materials with tunable 
properties. [6-8] In this presentation, various non-porous CPs synthesized from Cu(II) and L-serine based 
ligands (e.g. N-(2-hydroxybenzyl)-serine, N-(2-hydroxy-5-methoxybenzyl)-serine, N-(2-hydroxy-5-
nitrobenzyl)-serine, N-(2-hydroxy-5-chlorobenzyl)-serine, N-(2-hydroxy-3-chlorobenzyl)-serine, N-(2-hydroxy-
3-methoxybenzyl)-serine) are reported. Furthermore, by using neutral linkers like 4,4′-bipyridine, conversion of 
the non-porous CPs to porous SAs with tunable properties is also addressed. In doing so, evidence for the 
important role played by hydrogen bonding in the stabilization of the SAs is also established. 

 

 
                  Coordination polymer  formed using                                                 Conversion to Supramolecular Assembly  
                 Cu(II) and N-(2-hydroxybenzyl)-serine                                          by insertion of the Linker between metal centers 

 
Fig.2: Conversion of a CP into SA by insertion of a neutral Linker between two metal centers. 
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P-355:Chemistry and applications of Selenadiazoles in nanotechnology  
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Scheme 1. Synthesis of 1,2,3-selenadiazole from semicarbazone and selenious acid. 
 

, P. K. Khanna*. 
Nanochemistry Lab, Department of Applied Chemistry,  

Defence Institutes of Advanced Technology (DIAT), Girinagar, Pune 
*Email: pawankhanna2002@yahoo.co.in  

                                                                  
Abstract 

Organoselenium compounds are highly recognized class of chalcogens because of their remarkable reactivity 
and chemical properties. We are focusing mainly on organoselenium compounds containing Se- & N-elements 
particularly, selenadiazoles. There are various types of selenadiazoles. These have attracted much attention due 
to their anticancer, anti microbial and other pharmaceutical applications Mousa Al-Smadi etal [2]. Additionally, 
1,2,3-selanadiazoles have been proven to be excellent precursors for ligand chemistry as well as material 
chemistry. Applications of 1,2,3-selenadiazoles in material chemistry are mainly due to their ability to release 
free active Se during thermolysis or photolysis. The by-product of 1,2,3-selenadiazole under these conditions is 
an alkyne molecule which is considered to be useful during formation of semiconductor nano particles 
particularly, of metal selenide quantum dots. Quantum dots are useful in solar cells and biology. This 
Presentation describes chemistry of various 1,2,3-selenadiazoles were synthesised and characterized by various 
spectroscopic tools. The new selenadiazoles were found to be excellent precursors for preparation of quantum 
dots and MSNCS of CdSe and other metal selenides which can alter the face of nanotechnology 

 
 

 
Scheme 2. Synthesis of CdSe quantum dots from selenadiazole. 

 

 
 

. Figures. XRD,UV-Visible, PL, XRD and Particle size spectra of CdSe Nanoclusters. 
 

. 
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Glycerol is the main co-product of the biodiesel production as well as other vegetable oils industry.  
As the production of glycerol is increasing very fast so to find out new applications of glycerol to 
some value added product is challenging task for chemists. Glycidol is one of the most attractive and 
valuable derivatives of glycerol. Glycidol synthesized from glycerol via formation of glycerol 
carbonate using urea or DMC (dimethyl carbonate) over metal (K, Fe, Cu, Al, etc.) loaded 
mesoporous zirconium phosphate (m-ZrP) under conventional heating. The present methodology is 
environmentally benign as no hazardous chemical is use and the metal loaded m-Zrp is reusable. 
 

 
Fig.1      Fig.2 

Fig.1: Synthesis of glycidol from glycerol Fig.2: SEM (a) and TEM (b) image of m-ZrP 
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P-357: Electrodeposited Cu2S as efficient counter electrode for CdSe/CdS 
sensitized solar cell 
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Figure.1: J-V Characteristics of QDSSCs with CuS, Pt and electrodeposited Cu2S counter 
electrodes. 
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Abstract 

In quantum dot sensitized solar cells counter electrode plays vital role in the reduction of 
polysulfide electrolyte. Hodes et al. studied the electrocatalytic behaviour of several metal 
sulphides and found that Cu2S is a good candidate for the reduction for polysulfide 
electrolyte. For the preparation of thin films, electrodeposition has been widely used from 
long back century because of its low cost, low temperature processability, thickness 
tunability, morphological control and easily fabricated to the large area. The present works 
presents the simple one step electrodeposition of Cu2S on transparent conductive FTO/ glass 
substrate. When these electrodes are used in CdS/Cdse sensitized solar cell, The power 
conversion efficiencies (η) of electrodeposited Cu2S is 4.68%, which is higher when 
compared to chemically synthesized CuS (η=2.22%) and Pt (0.8 %) counter electrodes. 
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Design of new chemical approaches that enable increasingly rapid access to structural 

complexity by sequential transformations from simple starting materials remains a 

challenging and very important paradigm for the chemical sciences. In this perception, 

transition-metal catalyzed directed C-H functionalization received much attention and is an 

emerging area of research. Thus, a strategy allowing for rapid construction of molecular 

complexity using the C–H activation concept would require a multipurpose functional group. 

Isoquinolin-1(2H)-one derivatives are found in various natural products such as thalifoline, 

dorianine, ruprechstyril, narciclasine, pancratistatin and lycoricidine and serve as a versatile 

building blocks for the total synthesis of several alkaloids. Substituted isoquinolin-1(2H)-

ones exhibit biological and medicinal activities such as antihypertensive activity. With this 

background, herein we report an efficient and highly regioselective Rh(III)-catalyzed 

stepwise C-H functionalization of benhydrazide with carbene, alkene, and alkyne respectively 

leads to polysubstituted isoquinolin-1(2H)-one (Scheme 1). 
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Zaluzanin D1 (1), α-methylene-γ-lactone sesquiterpene lactone isolated from Vernonia arborea when subjected 
to arylation using Pd(OAc)2  as a catalyst using Heck reaction2 with various substituted aryl iodides resulted in 
the formation of a single isomer, E-olefin as a major product which was obtained in moderate to good yields.On 
the other hand, palladium catalyzed allylic amination of zaluzanin D (1) with diverse amines as nucleophiles 
under Tsuji-Trost3 reaction conditions led to the formation of a new C-N bond furnishing the amino derivatives 
in good yields. The chemistry of C-C and C-N bond formation reactions of zaluzanin D (1) will be discussed in 
detail. 
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In the past 15 years, a large number of coordination architectures have been designed and developed for their 
diverse structural aesthetics and for a variety of potential applications [1-2]. These are prepared from a variety 
of metal centers or metal atom clusters and multiatom organic linkers. These architectures are held together 
through various supramolecularinteractions, such as metal-donor atom coordinate bonds, strong/or weak 
hydrogen bonds, π−πstacking of aromatic moieties, C-H…O interactions [3]. For our efforts [4] in this area, we 
have found that asimple chemical modification in thetridentate polypyridyl ancillary ligandsprovides an 
opportunity to tune the formation of encapsulated water clusters (dimers, pentamers, hexamers, etc.)in the 
M(II)-aliphatic dicarboxylate systems (where M = Mn(II), Ni(II), etc.). Furthermore, demonstration of anion 
exchange in the architectures has provided a better understanding of the hydrogen bonding interactions among 
the M(II)-carboxylate subunits and water clusters. In this presentation, few examples of Ni(II) will be used to 
elaborate the effect of the simple chemical modification (incorporation of methyl group(s) in the pyridine 
ring(s)) on the formation of encapsulated water clusters.   

 
Figure: Diverse encapsulated water clusters in coordination architectures formed through supramolecular 

interactions. 
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Chemistry of higher valent transition metals in various ligand platforms is of immense importance. 

Synthesis and transition metal chemistry of diphenyldipyrollide (DPDP) is shown here. This ligand is 
particularly promising due to its close structural resemblance to the ansa-metallocene ligand system. 
Diphenyldipyrrolide ligand was synthesized by condensing benzophenone and pyrrole in 1:3 ratios in water / 
ethanol medium in moderate high yield using our eco-friendly strategy. Metalation was carried out using 
different metal ions namely MnIII, FeIII, CoIII and VIV. The complexes were isolated as tetraethylammonium or 
tetraphenylphosphonium salt. All the complexes were characterized by elemental analysis and conventional 
spectroscopic techniques. Crystals for FeIII was not suitable for diffraction. Electrochemical study of FeIII 
complex in DMSO undergoes one electron reversible reduction at –0.54 V which may be due to FeIII / FeII 
couple. An additional peak appeared  
at –1.7 V. An oxidative response was found at +0.5 V which may be due to ligand oxidation. When the 
electrochemistry was performed in dichloromethane, the reduction peak shifts towards more potential and 
comes at –0.8 V. Solid state magnetic moments were measured in VSM and corresponding oxidation states were 
ascertained in the complex. Axial coordination chemistry in under progress. 

 
 

Figure 1. Left: Synthesis of the complexes; Right: Cyclic voltammogram of FeIII-DPDP complex (a: in DMSO; 
b: in DCM). 
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                Nucleosides and their modification via metal-mediated cross-coupling processes have attracted 
considerable attention during the last decades due to their biological properties.1Palladium complexes have 
shown excellent reactivity towards the modification of nucleosides containing purines or pyrimidine 
series.2Arylation of 5-halo-2´-deoxyuridine has been demonstrated consistently using palladium-catalysed 
Suzuki-Miyaura or Stille cross-coupling reactions by several research groups. However, most of these reactions 
have been performed in organic solvents making the synthetic procedures environmentally less attractive3. So 
we developed a new water soluble complex which can be easily synthesized by the direct reactions between the 
precursors trans-[Pd(Imidate)2(SMe2)2] and 1,3,5-triaza-7-phosphaadamantane (PTA) yield new water-soluble 
palladium(II) complexes of general formula trans-[Pd(Imidate)2(PTA)2](Imidate = succinimidate (suc) 1, 
maleimidate (mal) 2, phthalimidate (phthal) 3 or saccharinate (sacc) 4. Spectroscopic techniques and structural 
characterisation by X-ray diffraction of complex 4 confirmed the proposed formulae. The new complexes have 
revealed as excellent catalysts for environmentally friendly, highly efficient Suzuki-Miyaura cross-coupling of 
(hetero)aryl halides as well as more challenging substrates like the antiviral nucleoside analogue 5-iodo-2´-
deoxyuridine in water as solvent. 
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Fig. 1: General reaction of Suzuki-Miyaura cross coupling of 5-IdU/5-IdC 
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Abstract

 

: One of the key factors for the production of quality seafood depends on the evaluation of raw materials quality 
before acceptance in the processing plants. Most of the available/practiced identification methods are conventional bio-
chemical-based, non-specific, and lengthy. To evaluate the quality of fishery products rapidly and accurately which 
would provide revised guidelines for quality control, a combination of analytical and microbiological investigations on 
fish spoilage is needed. In this regard, we have initiated a project to identify few key biochemical transformations 
occurring during spoilage of edible marine fishes by studying concentration changes of crucial metabolites linked to such 
spoilage using time-scale 1H NMR spectroscopy. Studies on 1H NMR spectroscopy-based metabolic analysis and 
bacteriological degradation based on changes in heterotrophic plate counts (HPC) as well as functional diversity of ghol 
fish (Protonibea diacanthus ) tissue extracts were carried out to obtain information on quality changes during its storage 
in ice. This study revealed a wide distribution of metabolic signatures with the post mortem age of iced fish. Up to 4 days 
of ice storage there were little changes in concentration for few metabolites such as pyruvate, TMAO, and 
creatine/phosphocreatine which altered significantly afterwards. There was a drastic increase in total bacterial count after 
9 days of ice storing and average well colour development (AWCD) value also increased with time. Interestingly, 
principal component analysis (PCA) on the basis of 31 carbon sources utilization by associated bacteria revealed closed 
clusters for initial day’s samples along with control. 
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Abstract 

         Benzimidazole containing mesogenic ligand, 4"-(((2-(dodecylthio)-1H-benzimidazol-5-
yl)imino)methyl)-3"-hydroxyphenyl-4'-(octyloxy)benzoate, (HL), has been synthesized and 
its complexation with hydrated lanthanide(ɪɪɪ) nitrates, was found to yield Lnɪɪɪ complexes of 
the general composition [Ln(LH)3(NO3)3], where Ln = La, Pr, Nd, Sm, Eu, Tb and Dy. The 
ligand and the Ln(III) complexes were characterized by FTIR, NMR, UV-Vis, Fluorescence 
and mass spectrometry. Their phase transition behaviour was investigated by differential 
scanning calorimetry and polarising optical microscopy. The IR and NMR spectral data 
imply a mono-dentate bonding (through phenolate oxygen) of the Schiff-base in its 
zwitterionic form (as LH) to the Ln(III) ions, rendering an overall nine-coordinated geometry 
to the complexes. 
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Arynes are highly electrophilic reactive intermediates, which have been extensively utilized 
in various carbon-carbon and carbon-heteroatom bond-forming reactions.1 One of the 
important modes of aryne reactivity is the participation in transition-metal-free 
multicomponent reactions (MCRs). In aryne MCRs, a nucleophile adds to aryne generating 
the aryl anion intermediate, which is subsequently quenched by electrophile leading to the 
synthesis of 1,2-disubstituted arenes of structural complexity. In the area of aryne MCRs, we 
have recently developed a transition-metal-free reaction involving arynes, N-heterocycles and 
various carbonyl compounds.2 With (iso)quinoline as the nucleophile, and carbonyl 
compounds such as aldehydes, ketones, and N-substituted isatins as electrophiles, the reaction 
afforded oxazino (iso)quinoline derivatives and the reaction proceeded via 1,4-dipolar 
intermediates. Interestingly, when the nucleophilic trigger used is pyridine, the reaction 
furnished indolin-2-one derivatives, and it is probable that the reaction proceeds via a 
pyridylidene intermediate. Moreover, with phosphines as nucleophiles, the aryne MCRs 
furnished functionalized benzooxaphospholes with wide variety of carbonyl compounds as 
the electrophilic third-component.3 The details of this work will be presented. 
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Activation and functionalization of C-C triple bond is an attractive goal for some important organic 
transformation reaction in synthetic chemistry [1]. N,N-dibromo-p-toluenesulfonamide (TsNBr2) is a very 
efficient and powerful reagent for various organic transformations [2].  TsNBr2 reacts with alkyne in the 
presence methanol to form α,α-dibromodimethyl ketals instantaneously [3]. The reaction proceeds smoothly and 
instantaneously without using any other catalyst. The one step reaction can be carried out with most of the 
alkynes in high yield with high regio and stereoselectivities. 
 

 

R1 and R2 may be alkyl, aryl, and H 

Scheme1. Synthesis α, α-dibromodimethyl ketals using TsNBr2 

Reference 

1. Liu, B.; Brabander, J. K. Org. Lett. 2006, 8, 4907- 4910 
2. (a) Prodeep Phukan, P.; Chakraborty, P.; Kataki, D. J. Org. Chem. 2006, 71, 7533-7537; (b) Saikia, I.; Phukan, P.; 

Tetrahedron Lett. 2009, 50, 5083–5087; (b) Saikia, I.;Kashyap, B.; Phukan, P. Chem. Commun. 2011, 47, 2967–
2969. (c) Saikia, I.; Rajbongshi, K. K.; Phukan, P. Tetrahedron Lett. 2011, 53, 758-761.(d) Borah, A. J.; Phukan, 
P. Chem. Commun. 2012, 48, 5491-5493. (e) Rajbongshi, K. K.; Sarma, M. J.; Phukan, P. Tetrahedron Lett. 2014, 
55, 5358-5360. 

3. Rajbongshi, K. K.; Phukan, P. Tetrahedron Lett. 2014, 55, 1877. 

 

 

 

 

 

 

 



P-367: N-Heterocyclic Carbene (NHC)-Catalyzed Enantioselective Synthesis of 
Functionalized Cyclopentenes via α,β-Unsaturated Acyl Azoliums 
 

Santigopal Mondal

E-mail: 

, Santhivardhana Reddy Yetra, Atanu Patra, Sunita S. Kunte, Rajesh G. Gonnade, and 
Akkattu T. Biju* 

 
s.mondal@ncl.res.in 

 
 
 

The N-heterocyclic carbene (NHC)-catalyzed generation of α,β-unsaturated acyl azoliums followed by its 
interception with various nucleophiles is well documented.1 Intriguingly, however, the NHC-catalyzed 
generation of chiral α,β-unsaturated acyl azoliums is relatively rare. Recently we reported a highly 
enantioselective NHC-organocatalyzed synthesis of functionalized cyclopentenes.2 This organocascade reaction 
of modified enals with malonic ester derivatives having a γ-benzoyl group under NHC-catalysis proceeds via the 
chiral α,β-unsaturated acyl azolium intermediates. The efficient cascade reaction involves the Michael-
intramolecular aldol-β-lactonization-decarboxylation sequence to deliver cyclopentenes in moderate to good 
yields and excellent ee values. Moreover, the reaction of 2-bromoenals with malonate derivatives possessing an 
aliphatic keto group under the chiral NHC-catalyzed conditions, furnished the highly diastereoselective and 
enantioselective synthesis of cyclopentane-fused β-lactone derivatives. The details of this work will be 
presented. 
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Abstract: 

1-15]. We introduce hexamethyl benzene-1,3,5-triyltris(methylene)triphosphonate (HMBTP), a 
new universal internal standard for quantification of organophosphorus compounds by the above techniques. The 
proposed standard HMBTP eliminates multiple sample preparations for quantitative experiments using the above 
mentioned analytical techniques. This compound can be synthesized easily from commercially available materials 
and it can be obtained in highly pure state. Thermal stability of HMBTP has also been demonstrated herein and 
variable temperature NMR spectroscopy also reveals that there is minimal variation in chemical shifts with change 
in solvent, pH and temperature. Since HMBTP is soluble in and compatible with a variety of solvents (from 
benzene to water) different organophosphorus analytes can be quantified using this compound. Suitability of 
HMBTP as an internal standard was also demonstrated by comparison with results obtained for reference materials 
reported earlier and also against extensively characterized organophosphorus compounds. Precision data (~1%) on 
a statistically significant set of analytes has been demonstrated. Use of HMBTP as an internal standard would 
result in minimal sample requirement and speed-up of the whole analytical process, without compromising the 
quality of analytical results. 
 
Keywords: Internal standard, quantitative NMR spectroscopy, LC-UV, organophosphorus compounds. 
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Arynes are highly electrophilic reactive intermediates, which have been extensively utilized 

in various carbon-carbon and carbon-heteroatom bond-forming reactions.1 Recent 

developments in aryne chemistry have been devoted to transition-metal-free reactions, which 

include the Diels-Alder reaction of aryne with different dienes. We have recently developed  

highly selective, scalable, and broad scope Diels-Alder reaction of tropones with arynes 

generated from 2-(trimethylsilyl)aryl triflates  leading to the practical synthesis of 

benzobicyclo[3.2.2]nonatrienone derivatives.2 In addition application of the tropone-aryne [4 

+ 2] cycloaddition reaction has been examined by the photochemical rearrangement of the 

cycloadduct to form the functionalized naphthalene derivative. Moreover, preliminary studies 

on photophysical properties of some of the cycloadducts have been carried out. The details of 

this work will be presented. 
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Synthetic efficiency has to be addressed not only by selectivity but also economically.1,2 Cationic 
Ruthenium (+2) complexes catalyse the coupling of alkynes and alkenes (an Alder–ene type reaction). A 
mechanism involving generation of a π-allyl ruthenium complex from activation of the alkene’s C-H was 
originally proposed; however, it is now generally believed that the reaction proceeds via a ruthenacyclopentene.3 
The reaction has been investigated further with suitable coupling partners to generate piperidones in an atom - 
economic fashion. The substituted piperidones exhibit an appealing entry to a huge class of natural products. 
Coupling with Non-Michael acceptors have been initiated. 

    
In another approach, a new Selenium mediated approach towards oxidative dearomatization of phenols 

lead to a novel seleno ─ enol intermediate which pave way towards newer synthetic intrigues towards  bio-
active natural products like Penostatins and pseudoguaianolides. 
 
Concurrently, a novel and unprecedented C-methylation of chromane carboxylates has been accomplished with 
Corey-Chaykovsky Reagent. 4 
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Structure modifications of lupeol at the isopropylene moiety have been described via 
allylic oxidation using selenium dioxide [Jean et al (1)]. The antidiabetic efficacy of lupeol 
analogues were evaluated in vitro as glucose uptake stimulatory effect in L6 skeletal muscle 
cells. From all seventeen tested compounds, 2, 3, 4b and 6b showed significant stimulation of 
glucose uptake with respective percent stimulation of 173.1 (p<0.001), 114.1 (p<0.001), 98.3 
(p<0.001) and 107.3 (p<0.001) at 10 µM concentration. Stimulation of glucose uptake by 
these compounds is associated with enhanced translocation of glucose transporter 4 (GLUT4) 
and activation of IRS-1/PI3-K/AKT-dependent signaling pathway in L6 cells [Khan et al (2)]. 
Structure-activity relationship analysis of these analogues demonstrated that the integrity of 
α, β-unsaturated carbonyl and acetyl moieties were important in the retention of glucose 
uptake stimulatory effect. It is therefore, proposed that naturally occurring lupeol and their 
analogues might reduce blood glucose, at least in part, through stimulating glucose utilization 
by skeletal muscles. 

 
Fig. 1: Basic skeleton of Lupeol, showing the possible chemically active centers. 
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Arynes are highly reactive intermediates that garnered tremendous attention from the chemical community for 
the construction of multisubstituted arenes of structural diversity and complexity. Due to their high 
electrophilicity, arynes have been shown to react with a wide variety of dienes and dipoles.1 The Diels–Alder 
reaction is one of the important reactions of arynes, which is a powerful tool for constructing various 
carbocycles and heterocycles of synthetic importance. We have developed a practical, scalable and efficient 
Diels-Alder Reaction of pentafulvenes with arynes leading to benzonorbornadiene derivatives.2 In addition the 
Diels-Alder reaction of arynes can be coupled with other organic transformations there by leading to efficient 
cascade processes. We have recently reported the reaction of arynes with styrenes leading to the synthesis of 9-
aryldihydrophenanthrene derivatives. The reaction proceeds via a cascade process initiated by a Diels-Alder 
reaction of styrenes with arynes followed by a selective ene reaction.3 This is very interesting as the utility of 
styrenes as the 4π-component in Diels−Alder reactions utilizing a carbon-carbon double bond, which is involved 
in aromaticity. In this context, we have developed a facile and general reaction of arynes with 
indene/benzofurans. The reaction took place via a tandem [4+2]/[2+2] cycloaddition sequence resulting in the 
formation of  dihydrobenzocyclobutaphenanthrene derivatives in moderate to good yields and in excellent 
diastereoselectivity.4 The details of the work on Diels-Alder reaction of arynes with challenging dienes and the 
application of arynes in various carbon-carbon bond-forming reactions will be presented. 
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Organophosphorus compounds are an important class of molecules having potential 
application in various areas of chemistry including materials chemistry, pharmaceuticals, 
agrochemicals, and in catalysis.1 Among the various organophosphorus compounds, 
phosphonates in general and γ-ketophosphonates in particular are associated with diverse 
biological properties.2 One of the versatile and powerful methods for the synthesis of γ-
ketophosphonates is via the phospha-Michael reaction by the addition of phosphorus 
nucleophiles to α,β-unsaturated ketones.3 In this context, we reported a new approach to the 
synthesis of γ-ketophosphonates by generating the acyl anion equivalents by the umpolung of 
aldehydes under N-heterocyclic carbene (NHC) catalysis, followed by its subsequent 
interception with α,β- unsaturated phosphonates. A wide variety of electronically and 
sterically different aldehydes, and several α,α-disubstituted α,β- unsaturated phosphonates are 
well tolarated under the optimized reaction conditions. The present reaction can be 
considered as a hydroacylation to moderately electron-poor C−C double bond of 
vinylphosphonates.4 The details of this work will be presented. 
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The past few years have witnessed an avalanche of research activities in nanomaterials based on 

fluorescent polymers. Due to their unique light harvesting ability, fluorescent conjugated polymer (FCP) 
nanoparticles have emerged as important candidates in fluorescence-based sensing and imaging devices.[1] FCP 
nanoparticles of polyfluorene (PF) and poly(triphenylamine) (PTPA3) were fabricated by mini-emulsion 
technique (Fig. 1a, b). Triplet emitters (Ru complexes) were attached to the surface of these surfactant stabilized 
nanoparticles through electrostatic interactions. Energy transfer photophysics of these nanostructured, 
multichromophoric systems are being probed by steady state and time resolved fluorescence measurements.   

Besides FCP, microporous organic polymers (MOPs) with extended π-electron conjugated segments 
have been explored recently for various optical applications in addition to gas storage and gas separation.[2, 3] 
In view of the development of functional, conjugated, porous polymers, we have designed monomer 4,4',4'',4'''-
(5,5-dioctylcyclopenta-1,3-diene-1,2,3,4-tetrayl)tetrakis(bromobenzene) (DCTB). Network polymers were 
synthesized by palladium-catalyzed Sonogashira cross-coupling reactions. Fine tuning of fabrication conditions 
led to the formation of polymers in the form of amorphous solid, strongly fluorescent solution as well as in the 
form of nanoparticles.  Detailed spectroscopic and microscopic characterizations, gas adsorption studies, 
molecular dynamic simulations (Fig. 1c) and photophysical investigations have been carried out. The present 
study establishes DCTB based MOPs as a new material that exhibits efficient light emission in different 
physical states in addition to surface properties, paving the way to potential future applications. 

 
 

 
 

Fig.1: FESEM images of (a) PF nanoparticles  (b) PTPA3 nanoparticles. (c) Illustration of amorphous cell of 
DCTB based MOP at 77K (dots: adsorbed N2 molecules, shades: solvent accessible surface area). 
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Abstract    

This paper describes the adsorption of Mn(II) from aqueous solutions by modified alumina. The 
alumina has been modified with sodium dodecyl sulfate (SDS), an anionic surfactant to have admicellar 
structure on its surface. This admicelle has the capability to adsorb organic molecules as well as metal ions 
through a process called ‘adsolubilization’. The adsorption of Mn(II) follows pseudo-second order kinetic 
model. The adsorption obeys Freundlich isotherm. The ∆G, ∆H and ∆S values of the adsorption process indicate 
that the adsorption process is spontaneous and endothermic. The adsorption results obtained by batch technique 
demonstrate that, SMA can be used as a potential adsorbent for the removal of Mn(II) from aqueous solution. 
 
Keywords: Surfactant-modified alumina; Mn(II) removal; Kinetics; Isotherm models; Thermodynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



P-376: Recent development in sensing mechanism for the design of 
fluorescent chemosensors 

*E-mail: 

Mrituanjay D. Pandey* and Rampal Pandey*  
Department of Chemistry, (School of Chemical Science & Technology), Dr. H. S. Gour 

Central University Sagar, MP 470003, India. 
mdpandey@dhsgsu.ac.in (MDP); rpvimlesh@gmail.com (RP)  

 
Keywords: Fluorescence, Sensor, Mechanisms 

 
During the past decade, development of fluorescence sensors with superb selectivity and sensitivity has 

become an important area of research of supramolecular chemistry. The design of new fluorescent 
chemosensors and exploration of new sensing mechanisms is of continuing interest. The conventional sensing 
mechanisms including intramolecular charge transfer (ICT), photo-induced electron transfer (PET), twisted 
intramolecular charge transfer (TICT), metal–ligand charge transfer (MLCT), electronic energy transfer (EET), 
excimer/exciplex and fluorescence resonance energy transfer (FRET) formation have been investigated. In the 
past few years new sensing mechanism has been worked out such as C N isomerization, aggregation-induced 
emission (AIE), Two-Photon-Absorption Technique and excited-state intramolecular proton transfer (ESIPT).  

       
 

 
 
 
 
 
 
 
Fig.1: Various methodologies developed and mechanisms discussed for chemosensing 
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Abstract: The concept of aromaticity has fascinated chemists since its introduction by Kekule in the year 1865. 
Over the years, new and new criteria have been proposed to ascertain whether a particular system is aromatic or 
not. Greater stability, equalization of bonds, induction of a diatropic ring current by an external magnetic field 
resulting in deshielding of ring protons are some of these criteria. Nucleus independent chemical shift (NICS) is 
the latest addition to this list [1,2]. 
Cyclopentadienyl anion (cyclopentadienide) is a well known aromatic system, fulfilling most of these criteria. In 
accordance with the diagonal relationship in the periodic table, phosphorous resembles carbon more than the 
nitrogen [3]. Due to this reason, phosphorous has been called “Carbon Copy of the Carbon”. It motivated us to 
investigate the effect of CH/P exchange in cyclopentadienide on its aromatic character theoretically. We have 
studied the following systems at the DFT level (B3LYP/6-31+G**): 
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Isodesmic reactions reveal that CH/P exchange in cyclopentadienyl anion is accompanied by high stabilization 
energies (-9 to -27 kcal mol-1) indicating comparable or even higher aromatic character of the resulting 
phosphacyclopentadienide anions.   
The Natural Bond Orbital (NBO) studies show that anionic charge in phosphacyclopentadienide anions, as in 
cyclopentadienyl anion, interacts strongly with the π orbitals leading to complete delocalization of six electrons. 
The calculated 1H NMR chemical shift values of both, cyclopentadienyl anion and phosphacyclopentadienide 
anions fall in the aromatic region, ca. δ 6 and 7 ppm respectively. Furthermore, the NICS values, NICS (0) and 
NICS (1), ca. -14.06 and -9.71 also support the aromatic character of the phosphacyclopentadienide anions. 
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2-hydroxy-1,4-naphthoquinone commonly known as lawsone, it is the main component of Heena plant 

namely Lawsonia Alba and Lawsonia inermis. This compound commonly used in dye industry, pharmacological 

industry. Few new applications were also emerged to lawsone viz, as finger print marker, and dye sensitized 

solar cells in recent years. Pharmacological and other applications of quinones are because of their redox 

activity; they could either accept or donate electrons with respect to the need of biological function and 

moreover these redox processes may involve the molecular association of quinone molecules in solution. 

Molecular structures of lawsone and its C(3) derivatives showed polymorphic forms in solid states and 

polymeric molecular assemblies were formed by intermolecular hydrogen bonding and π-π stacking interactions 

[1]. Intermolecular hydrogen bonding includes C-H∙∙∙O and strong O-H∙∙∙O. interactions.  Molecular association 

of hydroxy naphthoquinones was also observed in solution, which can be determined by electrochemical 

studies. In present investigation comparative studies of molecular association of lawsone and its C(3) derivatives 

have been made in solid state by single crystal X-ray crystallography and in solution state by electrochemical 

studies. Molecular structures of methyl (Fig.1 left) and bromo (Fig.1 right) derivatives were reported. 

 

Fig.1:  Molecular association of 3-methyl 2-hydroxy-1,4-naphhoquinone (left) and 2-bromo-3-hydroxy-1,4-

naphthoquinone(right) 
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Figure 1: Impedance spectra of Aptamer- MUCI1 interaction on graphene quantum dots 
modified glassy carbon electrode 
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Pancreatic cancer is the most fatal cancer and the most difficult maligency to handle due to its 
late diagnosis and poor prognosis.  The conventional detection methods are tedious 
procedures and early detection is not possible in most of the cases. That makes it imperative 
to discover newer detection methods for early diagnosis of this deadly disease. Here for the 
first time we are reporting a new miniaturized on-chip DNA aptamer based biosensor for 
mucin -1 (MUC-1) protein over-expressed in pancreatic cancer and can be explored for early 
diagnosis of pancreatic cancer. A miniaturized on-chip three electrode electrochemical 
assembly was fabricated. Graphene quantum dots were utilized for modification of glassy 
carbon working electrode and MUC-1 specific aptamer [1] was immobilized on quantum dots 
modified working electrode surface.  Impedance spectroscopy was the preferred technique to 
detect the specificity of aptamer against MUC-1 in pancreatic cancer cell suspension and real 
blood samples. Fig 1 exhibits the impedance spectra of MUC-1- aptamer interaction and 
change in resistant on electrode surface was measured. Based on the experimental findings, it 
can be concluded that the above described methodology has the potential to be explored as an 
efficient detection tool for early detection of pancreatic cancer. 
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Nanocrystalline materials of pure and doped ZnO with La/Ce metals have been 

successfully synthesized using sol gel method. The prepared materials were characterized by 
standard analytical techniques, i.e., XRD, SEM, EDX, UV–vis Spectroscopy and FTIR. The 
(XRD) analysis showed that the obtained particles are present in partial crystalline nature 
with Hexagonal wurtzite phase and exhibit no other impurity phase. The EDX and (SEM) 
images depicted that La and Ce metals have been successfully loaded on the surface 
of ZnO. FTIR of La doped ZnO showed an additional absorption band at 910 cm−1, 
characteristic of La–O absorption band indicating the incorporation of dopant into the ZnO 
lattice in addition to a broad and strong absorption band in the region of 410–580 cm−1 due 
to Zn–O stretching. The UV–vis absorption spectra of synthesized particles indicate that the 
doping of La and Ce metals into the ZnO lattice shift the absorption band towards the visible 
region. Thermal analysis, measurement of the synthesized sample showed that the thermal 
stability of pure ZnO is decreased due to increase in dopant concentration. The photocatalytic 
activity of the synthesized particles was studied by measuring the change in concentration of 
three different chromophoric dyes as a function of irradiation time. The photocatalytic 
activity of doped ZnO was found to increase with increase in dopant concentration of Ce 
from 0 to 2.0% and La from 0 to 0.9%. A further increase in dopant concentration led to 
decrease in the degradation rate of dyes. 
Keywords: Doped ZnO; Degradation; Sol-gel; Dyes; Photocatalysis; Visible light. 
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The sensitivity of any analytical protocol is determined by the correlation between the analyte 
concentration and the strength of the output signal. The importance of this correlation is illustrated by the 
development of biological assays such as the introduction of enzyme-linked immunosorbent assays (ELISA’s). 
The conceptual novelty lies in the application of signal amplification: a single analyte molecule recruits an 
enzyme able to generate a multitude of reporter molecules, which is ultimately determined by the turn-over 
number of the enzyme. One enzyme which is very routinely used for signal amplification is horseradish 
peroxidise (HRP), which in the presence of H2O2 converts a non-chemiluminiscent molecule into a 
chemiluminiscent molecule with several thousand turnovers, thus decreasing the detection limits by several 
folds. FeIII biuret complexes1 are excellent functional mimics of the enzyme HRP and they have been shown to 
convert colorless substrates like TMB into their blue colored one-electron oxidized product in the presence of 
H2O2. We propose to develop protocols and methods in which FeIIIbiuret can replace HRP as a probe for analyte 
detection. 

 Special emphasis would be given to the usage of FeIIIbiuret in activity based protein profiling 
(ABPP). ABPP relies on the design of active-site directed covalent probes to investigate specific families of 
enzymes in complex proteomes2. The fundamental building blocks of ABPP are small-molecule probes that 
covalently label the active site of a given enzyme or enzymes. These inhibitor probes which get covalently 
bound to the enzyme of interest are attached to a reporter tag to facilitate target characterization. Examples of 
reporter tags include fluorophores, biotin, and latent analytical handles such as alkynes or azides, which can be 
modified by click chemistry methods to visualize protein targets post-labeling by gel electrophoresis as has been 
shown by Cravatt et. Al3. Typically fluorescent probes like rhodamine is used as the reporter tag and this limits 
the detection limit for the enzyme of interest. We propose the replacement of fluorescent probe with FeIIIbiuret, 
which is a peroxidise mimic and would amplify the signal to lower the detection limit.  

We have designed a flurophosphonate probe that targets the serine hydrolase family of enzymes, was 
covalently attached to FeIII biuret complexes using azide-alkyne cycloaddition chemistry. Then it was analyzed 
by SDS-PAGE and in-gel colorimetric detection of proteins, using a mixture of H2O2 and a peroxidase substrate 
(TMB) which generates a blue coloured band. This allows visual detection of proteins upto 50 ng/ml and also 
shows that the CuAAC was very efficient (protein conc. of <1.5µM). It also shows selectivity towards the serine 
hydrolases, when the reaction was carried out in a mixture of proteins. 

  

Fig.1: Schematic for signal amplification by FeIII biuret in ABPP  
 
Reference 

1. S.S. Gupta et al., Chem. Commun., 49, 2216, 2013 
2. B. F. Cravatt et al., PNAS., 96, 14694, 1999. 
3. B.F. Cravatt et al., J. Am. Chem. Soc., 125, 4686, 2003 

 
 

mailto:sr.kumari@ncl.res.in�


P-382: Biomilling of Geothite nanorods by yeast S. cerevisiae 
 

Chandrashekhar Sharan

E-mail: 

, Pankaj Poddar* 
Physical and Materials Chemistry Division, National Chemical Laboratory, Pune 411008, 

India 
csharan225@gmail.com 

 
Iron has been the most widely used metal since Iron Age. Its applicability is greatly limited due to 

oxidation to form rust/corrosion (oxides and oxyhydroxide), because of a large difference in standard redox 
potential between iron and oxygen. It has been highly desirable to use rust materials, by value addition to it. 
Since last decade, our group has pioneered in successfully utilizing the bioleaching process for the synthesis of 
nanoparticles. This method has been validated for the breakdown of micron-sized particles down to few 
nanometers, termed as biomilling. In the present work, biomilling is explored to convert anisotropic 
oxyhydroxide particles into isotropic particles, with the help of yeast Saccharomyces cerevisiae (NCIM 3064).   

In order to mimic the natural rust of iron, we have synthesized its main component i.e. α-FeO(OH)  
(geothite) nanorods, by low temperature, surfactant free route. The as-synthesized nanoparticles have well-
defined rod-shaped morphology of length (200 - 400 nm) and diameter (~ 30 nm). After biomilling for 120 h, 
these nanorods were broken down to form quasi-spherical nanoparticles below 10 nm. The transmission electron 
micrographs (TEM) as well as atomic force microscopy (AFM) images revealed the way of disintegration of 
particles. The  particles obtained after biomilling, were quasi-spherical in shape and are notably different from 
parent nanorods. The proteins secreted from yeast cells, formed a robust capping around biomilled 
nanoparticles, which improves    their aqueous dispersion and biocompatibility. 

 

 
 

Fig.1. Schematic of the experiment. 2. UV-vis spectra of samples collected at different times, 3. TEM images 
shows the disintegration of particles from rod-shaped into quasi-spherical form (A) 0 h, (B) 24 h, (C) 48 h, (D) 
96 h, and (E) 120 h. Inset zoom to show the isolated nanoparticles. (F) Dark-field image of same area of (E). 4. 
The X-ray diffractograms of particle before and after biomilling could be indexed to orthorhombic phase of α-
FeOOH, as per JCPDS 86-493. 5. FTIR spectra of samples collected at different times, showing amide bands of 
protein corona around biomilled nanoparticles. 6. AFM phase image, and 7. TEM image of 96 h sample reveals 
the fine details of the biomilling process.  
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Recent day’ssynthesis of nanostructuredBiVO4 with varying size, shape and morphology gained remarkable 

attentiondue to its characteristic visible light absorption and improved visible active photocatalytic activity. 

Triethanoloamine (TEA) assisted,rice shaped morphology based BiVO4has been synthesized by one pot 

hydrothermal process(Figure-1).The synthesized BiVO4was characterised by P-XRD,UV-DRS, SEM, TEM, 

BET-surface area and H2-TPR analysis.XRD analysis of calcinedmaterial confirmed the formation of pure 

monoclinic phase. TEM analysis of the BiVO4depicts crystalline in nature. Here it is essential to mentioned that 

theTEAhas a key role for the shape selective synthesis and BiVO4with varying morphology was synthesized by 

varying the amount of TEA. The synthesized rice shaped BiVO4showed improved photocatalytic activity for 

selective oxidation of cyclohexene to cyclohexenone, with 98% conversion and 72% selectivity, in presence of 

molecular oxygen at room temperature (Scheme 1).  

 

Fig: 1. (a) SEM images and(b) P-XRD pattern of Calcined BiVO4.  
 

 
Scheme 1. Photo Oxidation of Cyclohexene in presence of Visible Light 
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Coordination Polymers (CPs)/Metal–organic frameworks (MOFs) have been the focus of great interest 
due not only to their structural and chemical diversities but also potential structure-related applications, such as 
gas storage, separations, catalysis, iodine adsorption[1], luminescence[2], sensing[3] and drug delivery[4]. Studies 
suggest that design and synthesis of CPs generally depend on several factors coordination ability of metal node, 
counter-anions, ligand flexibility, solvent etc. Mixed ligand CPs are distinguished class of solid materials due to 
the modulation and tunability of the metal centres and ligand moiety to achieve aesthetic structural assemblies 
for specific application. 

Two isostructural mixed ligand coordination polymers CPs have been fabricated by the judicious 
choice and combination of flexible dicarboxylate and N-donor Schiff base linkers. Thus, two mixed ligand 2D 
CPs, {[M(1,3CDC)(L)]}n comprising of (Cyclohexane-1,3-dicarboxylate) and hydrazone Schiff base ligand L 
(3-pyridylcarboxaldehyde isonicotinoylhydrazone) with different metal centres (M=Zn(II) 1 and Cd(II) 2)have 
been synthesized and by diffusion method and characterized by physicochemical techniques including single 
crystal X-ray diffraction. Crystallographic studies revealed that both CPs are isostructural and possesses an 
intriguing 2D framework. Selection of d10 metal nodes Cd(II) and Zn(II)  in CPs afforded significant 
fluorescence in solid state. Syntheses, characterization, structural properties of the fluorescent Zn/Cd CPs 1 and 
2 will be discussed in detail. We are currently exploring the application of these material towards molecular 
sensing, guest encapsulation and photocatalysis. 

 

 
Fig.1: Packing diagram of (a) CP1 view down b axis and (b) CP2 view down a axis 
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Sensing of targeted metal ions in different medium is an important area of research and different 
methods and tools have been developed for this purpose. Calixarene is one among the most readily available 
synthetic molecular baskets for sensing application. It is widely used as molecular receptor with different types 
of substituents on its hydrophobic upper rim, hydrophilic lower rim and also at methyl bridge1-3. Several lower 
rim substituted calix[4]arene derivatives were developed for sensing of various analytes. We have synthesized 
upper rim tetraamine substituted calix[4]arene conjugate. The stable form of 5,11,17,23-tetraamino-
calix[4]arene is synthesized by reduction of tetranitro-calix[4]arene using SnCl2.2H2O with some modification 
of the literature procedure and characterized by 1H NMR, MS and FT-IR (Fig.1). During this synthesis, SnO2 
nanoparticles were also generated, which exhibited selective sensing of Fe(III) in aqueous media. 

Iron is most abundant element on the earth and also essential transition metal which plays important 
role in biological system4. The above mentioned in situ generated SnO2 nanoparticles is used for sensing of 
Fe(III) in presence of other metal ions studied in water system. The detailed synthetic methodology and sensing 
studies will be presented in our poster.  

 

 
 Fig.1: Synthetic route of 5,11,17,23 tetraamine calix[4]arene & SnO2  nanoparticles 
 
 Reference 

1. Y. Zhao et al., J. Org. Chem., 71, 9491, 2006.  
2. P.Paul et al., New J. Chem., 36, 988, 2012. 
3. S.E. Biali et al., J. Org. Chem., 79, 538, 2014. 
4. D. Kumar et al., Microchemical J. 113, 77, 2014 

 
 
 
 
 
 
 
 
 



P-386: Heterogeneously Porous γ-MnO2-Catalyzed Direct Oxidative 
Amination of Benzoxazole through C-H Activation in the Presence of green 
oxidant O2 

Harshvardhan Singh

E-mail: 

, Asit B. Panda*, Subhash C. Ghosh*,  
Discipline of Inorganic Materials and Catalysis, Academy of Scientific and Innovative 
Research, CSIR- Central Salt and Marine Chemicals Research Institute, G. B. Marg, 
Bhavnagar-364002, Gujarat, India. 

1992harshvardhan@gmail.com, scghosh@csmcri.org 

The C-N bond formation reaction of aromatic and heteroaromatic compounds is one of the most 
important and vastly used transformations in synthetic organic chemistry. It is ever demanding simply because 
of the great interest in nitrogen-containing heteroaromatic molecules in pharmaceutical, biological, and 
materials sciences. However, most of the reported methods are performed under homogeneous reaction 
conditions using excess reagents and additives. Herein, we report the heterogeneous, porous ɣ-MnO2-catalyzed 
direct amination of benzoxazole with wide range of primary and secondary amines. The amination was carried 
under mild reaction conditions and using molecular oxygen as a green oxidant, without any additives. It is 
important to note that, the reaction is well tolerated with functional group like alcohol indicating the broad 
applicability of this reaction. The catalyst can easily be separated by filtration and reused several times without a 
significant loss of its catalytic performance. 
 

 
 

Scheme 1. Amination of benzoxazole with amine. 
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 Figure 1 a) XRD; b) SEM, c) TEM and d) BET 
surface area of our synthesized γ –MnO2 catalyst 

 Table 1. Amination of benzoxazole with amines 
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Various morphologies such as triangle, flower, dendritic bismuth nanostructures have been 
electrodeposited on conductive ITO surface via a facile constant potential Electrodeposition method at room 
temperature. Different geometries of bismuth were controlled majorly through potential, time of deposition and 
concentration of nitric acid. The phase and morphology of the deposits were characterized by means of powder 
X-ray diffraction (XRD), energy dispersive spectrometer (EDS), (high resolution) transmission electron 
microscopy (HR/TEM), selected area electron pattern (SAED) and scanning electron microscopy (SEM) 
respectively. The ultraviolet-visible (UV-VIS) absorbance spectrum of the bismuth particle showed at 338 and 
445 nm, which could be ascribed to the effect of the surface plasmon resonance and light scattering. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: SEM image of various bismuth particles; (a) and (b) Triangles, (c) dendrites and (d) flowers. 
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Various morphologies such as triangle, flower, dendritic bismuth nanostructures have been 
electrodeposited on conductive ITO surface via a facile constant potential Electrodeposition method at room 
temperature. Different geometries of bismuth were controlled majorly through potential, time of deposition and 
concentration of nitric acid. The phase and morphology of the deposits were characterized by means of powder 
X-ray diffraction (XRD), energy dispersive spectrometer (EDS), (high resolution) transmission electron 
microscopy (HR/TEM), selected area electron pattern (SAED) and scanning electron microscopy (SEM) 
respectively. The ultraviolet-visible (UV-VIS) absorbance spectrum of the bismuth particle showed at 338 and 
445 nm, which could be ascribed to the effect of the surface plasmon resonance and light scattering. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: SEM image of various bismuth particles; (a) and (b) Triangles, (c) dendrites and (d) flowers. 
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Abstract: 

 
   In recent years magnetic nano particles have attracted much attention of researcher because of their 
good electrical, optical, magnetic and catalytic activity in organic synthesis. Ferrites are a large group of oxides 
with remarkable magnetic properties and having great applications. We have developed eco-friendly method for 
the synthesis of iron oxide (Magnetite) nanoparticles at ambient temprature in aqueous media. Magnetic iron 
oxide (Fe3O4) nanoparticles are synthesized in single step by one pot co-precipitation method [1] using ferrous 
and ferric salts in presence of mild base. The size of synthesized nano particles was controlled by using surface 
complexing agents such as starch. The morphology of nanoparticles was characterized by using UV, IR, XRD 
and SEM [2]. The magnetite synthesized by this method shows super magnetism at room temperature. 
 

Keywords:  
Magnetism, Magnetite, Nanoparticles, Co-precipitation, Mild base. 
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Abstract 

The term “helicate” was introduced by Jean Marie Lehn 1987 for metal complexes that contain one or more 
ligand strands wrapped around the two or more metal centers. Helicate thus formed gained chiral property due 
to the helical arrangement of the ligands. This intrinsic chiral property in helicate chemistry is considered in  
parallel to the chirality associated with asymmetric chiral carbon in organic chemistry. Further chiral ligand 
upon coordination to the metal center transfer chirality to the metal center and thus the metal center gains 
chirality. Thus the chirality transfer is considered potential to promote some smart chiroptical devices and 
enantioselective catalysts, etc.  The synthesis of new enantiopure chiral helicates is considered to play potential 
role in the area of catalysis, material science and pharmaceuticals. The best way for the synthesis of enantiopure 
metal complexes is by the use of pre-programmed chiral ligands that are known to be efficiently transferring 
their chirality to the metal or molecular assembly. With this mind we have synthesized enantiomerically pure 
macrocyclic ligands LRRRR and LSSSS with four in-built chiral centers. These enantiopure ligands were prepared 
from the chiral 1, 2-diphenyl ethylene diamine and 3, 3’-methylenebis (5-(tert-butyl)-2-hydroxybenzaldehyde). 
Both these ligands were characterized by NMR, UV -Vis, FT-IR, Elemental analysis and MS spectra.  Further 
the chiroptical properties were extensively investigated by Circular dichroism spectroscopy. The chiroptical 
studies Illustrates that these ligands are effectively involves in chiral transfer from ligand to the Cu(II) metal 
center and produce ∆∆ and ΛΛ enantiomers by LRRRR and LSSSS respectively. The associated chiral amplification 
process observed in the CD analysis will also be presented.  
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Figure 1. CD spectra of ligands and their respective complexes were recorded in THF (1x10-4 M) 
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Abstract- A new series of binuclear Zn(II) complexes[Zn2L1-3].2ClO4 with new 
unsymmetrical binucleating macrocyclic ligands were synthesized  by cyclocondensation 
between N,N’-bis(3-formyl-5-methylsalicylidene) alkane diimines (PC1-3 and 3,4 -diamino –
pyridine) in the presence of Zinc (II) acetate and Zinc (II) perchlorate (1:1:1:1 molar ratio). 
Characterisation of these complexes was carried out using FT-IR, electronic and mass 
spectral studies and also by elemental analysis. The interactions of the complexes with DNA 
have been measured by spectroscopic and viscosity measurements. Absorption spectroscopic 
investigation reveals that the Zn (II) complexes bind with DNA by intercalative binding 
mode, with binding constants(Kb) 2.3x104, 3.6x104 and 4 x104 M-1 for the complexes 1-3 
respectively. Fluorescence spectroscopic measurement shows that the Zn (II) complexes can 
displace ethidium bromide and bind to DNA, with binding constants(Kapp) of 3.6x106, 
4.2x106and 5.3x106 M-1 for the complexes 1-3 respectively. The interaction of the complexes 
with BSA has been studied by  UV-Vis absorption and fluorescence spectroscopic 
techniques. The results indicate that the complexes have a quite strong ability to quench the 
fluorescence of BSA and the binding reaction is mainly a static quenching process. The 
complexes exhibit good binding propensity to BSA showing relatively high binding constant 
values. 
Keywords:Unsymmetrical binucleating macrocyclic ligands;Zn(II) complexes; DNA and 
BSA binding properties. 
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Alkylation of amines has raised considerable attention, whilst alkyl halides are traditional alkylating 

agents for amines, they can be toxic and mutagenic. As an alternative, the alkylation of amines by alcohols 
has been achieved using various transition-metal catalysts, where a metal catalyst “borrows” hydrogen from 
an alcohol to give more reactive an aldehyde or ketone intermediate, which can be transformed into either 
an imine or alkene under the reaction conditions. Return of the hydrogen from the catalyst provides 
methodology for the formation of amines or C–C bonds where the only by-product is typically water. The 
overall process has been termed “borrowing hydrogen,” strategy (Fig.-1). 
 

 
Fig.1:  Borrowing hydrogen strategy in the alkylation of amines with alcohols 
 

 
Fig.2: Alkylation of amines catalyzed by newly developed Iridium catalysts.  

The first homogeneously catalyzed alkylation of amines with alcohols was described by Grigg et al. [1] 
(rhodium catalyst) and Watanabe et al. [1] (ruthenium catalyst) in 1981. To date, a number of metal catalysts, 
including complexes of ruthenium, rhodium, palladium, silver, osmium, copper, iron and iridium, have been 
evaluated in this transformation [2]. More recently research in this area mainly focused on the iridium and 
ruthenium based catalysts [3]. 

Recently our group has developed an efficient NHC-phosphine ligated iridium catalyst for N-alkylation 
of amines with alcohols [4]. In the continuation of our efforts in this area here we have synthesized three NHC-
phosphine ligated iridium complexes (i), (ii) and (iii) (Fig.-2) which were screened for alkylation of aniline at 
mild reaction conditions. 
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P-393: Level of Scrambling in Porphyrin-Forming Reactions Using Electron 
Deficient Dipyrromethanes: Synthesis, Characterization and 

Quantitative Crystal Structure Analysis 
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MacDonald type condensation of dipyrromethane with an aldehyde has been accepted for the synthesis of a 
wide variety of trans-A2B2 meso-substituted porphyrins [1]. In addition to trans-porphyrin, scrambling process 
leads to the formation of other porphyrins such as A4, A3B cis-A2B2, AB3 and B4. The acid catalyzed 
fragmentation of polypyrrane breaks into pyrrolic and azafulvene, recombination of these components leads to 
cis-porphyrin. The other porphyrins are formed due to undesired fragment recombination [2]. Herein, we report 
the various level of scrambling in the reaction of less sterically hindered electron deficient dipyrromethanes (5-
benzonitrile, 5-pentafluorophenyl and 5-carboxymethyl dipyrromethanes) with their corresponding aromatic 
aldehydes in presence of acid catalysts such as BF3⋅OEt2 and TFA [3]. The copper(II) complexes of all 
derivatives were also synthesized upon metal insertion reactions using copper(II) acetate. Synthesized 
porphyrins were characterized by UV-Visible, 1H NMR and mass spectroscopic techniques as well as by single 
crystal X-ray diffraction analysis. To quantify the various intermolecular interactions present in the porphyrins 
[4], the quantitative crystal structure analysis were done by Hirshfeld surface analysis using Crystal Explorer 
3.1. 
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Scheme 1. Synthesis and structural modulations in molecular zinc phosphates  
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The discovery of phosphate analogues of aluminosilicate zeolites with open framework 
structures in 1981 has boosted the research activity in the field of metal phosphates.1 Since 
then these compounds have found applications as catalysts, ion exchangers and conductors, 
optical and laser materials, etc.  However, even after more than three decades of extensive 
research, the synthetic design of these extended solids is not understood, necessitating further 
research.2 

Herein we report the structural variations in zinc phosphate cluster chemistry by careful 
selection of phosphate ligand source, ancillary ligand and reaction solvent medium, resulting 
in the isolation of a series of molecular, supramolecular, and extended zinc phosphates. 
Single-4-Ring (S4R), Double-4-Ring (D4R) and Double-8-Ring (D8R) units which are 
important Secondary Building Blocks have been isolated and characterized. The insight into 
the solid-state structures of these compounds provides vital details about the mechanism 
involved in the buildup of higher extended solids. Further, the utility of D4R based zinc 
phosphates has been explored in fields of gas storage, fluoride encapsulation and molecular 
recognition. 
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Abstract: An approach to the synthesis of the 3-substituted quinolines [1] via rhodium catalyzed ortho C-H 

bond activation of anilines using formic acid and alkyl propiolates. Present methodology deals with the 

synthesis of 3-substituted quinolines with good yields upto 90% and high selectivity.  

 

 
 
Fig.1: Rh-catalyzed ortho C-H activation of anilines. 
 
Reference 
1.  M. Nicholas et al., J. Org. Chem., 68, 6427-6430, 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 



P-396: Synthesis of two distinct heterocycles by combined use of an Ugi 
four-component reaction and metal catalysts  

Mrityunjaya Asthana

E-mail: 

, 1 R. M. Singh *1 
1Department of Chemistry, Banaras Hindu University, Varanasi 221005, India 

mrityunjayasthana@gmail.com 
*Corresponding author: rmohanbhu@gmail.com 

 
Nitrogen-containing heterocyclic compounds are the privileged structures of several natural products.[1] The 
development of efficient, rapid and versatile routes for the synthesis of aza-heterocycles has become a key area 
of research. Isocyanide-based multicomponent reactions (IMCRs) because of their high degree of atom 
economy, convergence and productivity have become efficient tools to efficiently generate drug-like nitrogen 
heterocycles.[2] Among IMCRs there has been growing interest in Ugi reaction [3] along with palladium- or 
copper-catalyzed reactions for subsequent secondary transformations to increase scaffold and molecular 
complexity.[4] Among the N-heterocycles, benzo[b][1,6]naphthyridine and pyrrolo[2,3-b]quinolines are 
interesting skeleton as they  exhibit wide range of biological activities.[5] Herein, we present one-pot two step 
efficient syntheses of 1,2-dihydrobenzo[b][1,6]naphthyridines [6] and pyrrolo[2,3-b]quinolines via sequential 
Ugi four-component and palladium/copper-catalyzed reactions respectively from cheap and easily available 
starting materials.   
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s-Triazine is an intriguing heterocycle, used as a building block for high energy materials and exhibits a 
high degree of thermal stability.1 Nitrogen-rich compounds derive their energy from the large number of 
energetic N-N and C-N bonds in the compounds. Endowed with interesting properties viz. high density, large 
positive heat of formation and thermal stability, nitrogen-rich compounds possess potential applications as 
explosives, smoke free pyrotechnics, gas generators, solid fuels in micropropulsion and precursors for energetic 
nano materials.2-3 In this direction, we have designed, synthesized and characterized several polynitro-
substituted s-triazine derivatives. The density functional theory (Gaussian 09) is used to predict the geometries, 
heats of formation and other energetic properties.4-5 Among them, 3, 6 and 8 compounds show promising 
energetic properties. 
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f]phenanthridines, 31P NMR, 1H NMR 

Abstract:  The reaction of N-(alkoxycarbonyl)methylcycloiminium bromide with PCl3 In presence of Et3N in 
dichloromethane affords annelated 1,3-bis(alkoxycarbonyl)-1,3-azaphospholes through intramolecular 1,5- 
electrocyclization followed by 1,2- elimination.1 These compounds are particularly interesting as the >C=P 
functionality in these compounds is quite reactive and undergoes Diels- Alder reaction under mild conditions.2 It 
motivated us to extend this strategy to the synthesis of a new class of annelated 1,3-azaphospholes namely 
bis(alkoxycarbonyl)-1,3-azaphospholo[4,5-f]phenanthridines. 

On treating a suspension of N-(alkoxycarbonyl)methylphenanthridinium bromide with PCl3 (0.5 eq.) and Et3N 
(2eq.) at room temp.(~250C) under nitrogen, bis(alkoxycarbonyl)-1,3-azaphospholo[4,5-f]phenanthridines were 
obtained in good yields. The compounds have been characterized on the basis of 31P NMR [δ= 175.51(R=OMe), 
174.91(R=OEt)], 1H and 13C-NMR spectroscopy. 
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Keywords: Aza-Michael addition, Secondary amines, 1,2-Addition, 1,4-Addition, DFT studies 
 
Abstract: In the Michael addition to the α,β-unsaturated enones, nucleophile may attack the carbon atom of the 
carbonyl group (direct or 1,2-addition) or the β-carbon atom (conjugate or 1,4-addition). Direct addition is found 
to be kinetically controlled whereas conjugate addition is thermodynamically controlled. Direct addition often 
competes with the conjugate addition and several reports have appeared about 1,2-versus 1,4-addition of 
enolates to enones.1 We have investigated direct versus conjugate addition of secondary amines to maleic 
anhydride experimentally and theoretically for the first time. 

 

As expected, 1,2-addition predominates at low temperature,(ca. -15˚C) whereas at higher temperature ( ca. 
40˚C), 1,4-addition product is the main product. Theoretical studies at the DFT(B3LYP/6-31+G**) level show 
that 1,3-prototropic shift in the initially formed 1,4-addition product occurs through the formation of the reactant 
complex. Furthermore, nucleophilic indices of the secondary amines relative to maleic anhydride have been 
calculated to explain their behavior. 
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Abstract: 
Aromatic ketones, such as 4-hydroxyacetophenone, are valuable fine chemicals for the synthesis of variety of 
pharmaceutical substances 4-hydroxyacetophenone derivatives shows trypanocidal and antifungal property.1 
Friedel-Crafts acylation of phenol derivatives and Fries rearrangement of acyloxy benzenes are major pathways 
for preparation of hydroxyaryl ketones.2 A new synthetic route is developed for acylation of aromatic 
compounds with carboxylic acids in the presence of P2O5 as catalyst/dehydrating agent. The methodology is 
demonstrated at laboratory scale for acylation of phenol which gave 4-hydroxyacetophenone with conversion of 
100% and p-selectivity to >98%. The process is eco-friendly and product isolation was made easier by simple 
filtration. 
 
 

 
 
 
Scheme 1: Acylation of aromatic compounds with carboxylic acids over P2O5 
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Thiophene amide based dendrimers are an interesting way to prepare surface to be used in many branches of the 

synthetic chemistry. Dendrimers are large and complex molecules were synthesized by divergent or convergent 

plausible method. Dendrimers are attractive devices, enormous various applications in many fields such as catalysis, 

energy transfer, molecular recognition, organic electronic devices,1 electronics, photonics, and biotechnology.2 

Dendrimers and cyclophane can be early achieved from molecular tweezers by suitable synthetic transformation. 

Thiophene derivatives show diverse optoelectronic properties3 and biological activities.4 Hence we wish to investigate 

thiophene amide based dendrimers were synthezised with two or four dendrons around the core via 1, 2, 3-triazole units 

as well as the dendrimers with zeroth and first generation dendrons have been prepared by using a both convergent and 

divergent approach. The compounds synthesized and characterized by spectral and elemental analysis. The 

optoelectronic properties of molecular tweezers thiophene amide functionality are investigated by UV-vis spectroscopy, 

DNA binding properties. The interactions of Molecular tweezers with calf thymus DNA were studied by absorption and 

fluorescence spectroscopic technique. 

selva.innova@gmail.com 
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In the course of development of cyclic conjugated chemical entities, structural variations of tetrapyrrolic 
porphyrinoids by replacing pyrrole with other heterocyclic species and/or changing the topology of the 
macrocycle in a manner that π-electron conjugation pathway is maintained, has led to the synthesis of a variety 
of neutral and charged heteroannulenes. We have disclosed the electronic structure and demonstrated the use of 
meso-aryl tetraoxa[22]porphyrin(2.1.2.1)[1] and slightly puckered tetrathia[22]porphyrin(2.1.2.1)[2] as thin film 
organic field-effect transistors (OFETs). These molecules showed moderate to high current on/off ratio along 
with a high reproducible bulk-like carrier hole mobility. Further a structure-electrical charge transport 
relationship has been obtained in the later class of molecular electronic materials. [3] The tetrathia annulenes also 
showed weak interaction with the electron accepting TCNQ as shown by X-ray crystal structure. Such a 
molecular level heterojunction, showed air stable ambipolar charge transport behaviour. [4] Single crystal 
structures of three meso-substituted tetrathia[22]annulenes were determined by X-ray diffraction & their 
electrical properties were investigated by single crystal transistor characterization and quantum simulations. [5] 
The details of designs of macrocyclic entities, structure, physical properties, charge mobility characteristics as 
well as chemosensing behaviour shall be presented. 
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      Nucleophilic addition reaction on dibenzoylacetylene has been reported in a number of studies earlier[1-2]. 
In the present study, mode of reaction of various substrates viz, imidazole, thiazole, triazole and isoxazole 
derivatives with dibenzoylacetylene have been investigated. Reaction of amino derivatives of 
imidazole/thiazole/triazole with DBA gave  five membered cyclic adducts[3]. 2-amino derivatives of 
benzimidazole with DBA in presence of triphenylphosphene gave six membered cyclic product while  as 2-
aminoisoxazole derivatives with DBA gave predominantly Z-isomeric adduct. All the reactions were carried out 
at room temperature and the procedure was applied to a series of substrates to examine the extension and 
limitation of the methodology. The structure of the products were characterized by IR, 1H NMR, 13C NMR, 
Mass spectrometry and single crystal X-ray analysis. 
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Asymmetric transfer hydrogenation (ATH) of imines is a powerful alternative to asymmetric 

hydrogenation for production of chiral amines [1].  ATH of imines is frequently carried out in the azeotropic 
mixture of formic acid (F) and triethylamine (T), where the F/T molar ratio is 2.5 with ruthenium and rhodium 
catalysts and TsDPEN(p-toluenesulfonyl-1,2-diphenyl ethylene diamine) as a ligand [2]. F-T ratio variation was 
performed for ATH of ketones [3] but ATH of imines with F-T ratio variation left unexplored. Herein we report 
ATH of imine 1a catalyzed by Rh-TsDPEN to examine the effects of the F/T ratio using a simply mixed F-T 
solution at different initial F/T molar ratios in water (Scheme 1). Figure 1 shows the turnover frequency (TOF) 
as a function of the starting pH values in the range of F/T ratio from 0.5 to 1.5. This study shows that the F/T 
ratio affects both the reduction rate and enantioselectivity, with the optimum F/T ratio being 1.1/1 in the ATH of 
imine 1a with the Rh-TsDPEN catalyst. Under such conditions, a range of substrates have been reduced using 
methanol as a co-solvent and it affords high yields (95-99%) and good to excellent enantioselectivities (88-95%) 
to chiral amines.  
 

 
 

Scheme1: ATH of imine 1a with Rh-TsDPEN with F/T ratio (0.5/1.0 to 1.5/1.0) 
 

 
Figure 1: TOF against initial solution pH values for the reduction of imine 1a by HCOOH–NEt3 in water (2 mL 

total volume) with Rh–(S,S)-Ts-DPEN at 40°C. 
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.  
In sight of exploring the potential of a biamphiphilic ionic liquid surfactant as enzyme stabilizer in detergents, 
we have investigated the structural and functional stability of cellulase upon interaction with 3-methyl-1-
octylimidazolium dodecylsulfate, [C8mim][C12OSO3] in aqueous medium at pH 4.8. Adsorption and binding 
isotherms determined from tensiometry and isothermal titration calorimetry indicated that [C8mim][C12OSO3] 
interacts with cellulase distinctly at the three critical concentrations, viz. aggregation, C1, saturation, C2 and 
vesicular, C3. Fluorescence (at λex=280 nm), far UV-circular dichroism spectra and dynamic light scattering 
results have shown that [C8mim][C12OSO3] alters the tertiary and secondary structure of cellulase with a slight 
initial unfolding in monomeric regime (up to C1), refolding in the aggregation regime (up to C2), followed by 
unfolding in the shared aggregation regimes (below C3), and stabilizes the altered conformation in the post 
vesicular regime with an overall variation of hydrodynamic diameter from 4.12 to 7.19 nm. Dinitrosalicylic acid 
sugar assay test showed excellent functional stability of cellulase with an activity of ≥1 unit/mg in all the 
concentration regimes. A very good surface activity of the concerned ionic liquid investigated by Rao et al. [1] 
complied by present results vindicate the candidature of [C8mim][C12OSO3] as a potential replacement of mixed 
micelles or non-ionic surfactants for cellulase stabilization in detergent industries [2]. 
 

 

 

  
 

Fig.1: (A) ITC thermograms of [C8mim][C12OSO3] aggregation in buffer, cellulase solution and binding 
isotherm with cellulase. Inset shows the differential power (dP) plot of [C8mim][C12OSO3] binding with 
cellulase at sequential injection (B) Cellulase activity in different concentration regimes of cellulase-
[C8mim][C12OSO3] interaction. Numbers over the pillar are signifying the concentration (mmol.L-1) of the 
[C8mim][C12OSO3]. 
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Bone is a mixture of inorganic calcium phosphate component and organic component that mainly 
consists of collagen, water, proteins, polysaccharides and lipids. Tri calcium phosphate and hydroxyapatite are 
widely recognized as potential bio ceramics for both dental and orthopaedic applications among other calcium 
phosphates due to their close chemical similarity with the inorganic component of bone and tooth mineral.  

In this study, we report the synthesis of silver particle embedded sintered tri calcium phosphate (TCP) 
using wet chemical methods. Raman spectra show the characteristics peaks of tri calcium phosphate, presence of 
Ag-O bond and absence of O-H bond. The optical absorption spectroscopic analysis confirms (a) the presence of 
silver nano particles in 800oC sintered tricalcium phosphate and (b) Ag+ ions in 1200oC sintered TCP. Scanning 
electron microscopy observation confirms the presence of micro sized cubes of silver in wet chemically 
synthesized tricalcium phosphate. Apart from antimicrobial property, an increase of two orders of magnitude in 
ionic conductivity has been observed for silver embedded tricalcium phosphate in comparison to hydroxyapatite. 
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Fig. 1. Micron sized Silver particles embedded 800oc sintered calcium phosphate 
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Mn and Fe based perovskite oxides are known for its rich physical and chemical phenomenon, and its 
possible use as sensors, memory devices, catalysts and electrode in solid oxide fuel cells.  Mn mixed valencies 
in bivalent atoms doped at A site in perovskite [La(Ca, Pb, Sr)MnO3] play a vital role to bring magnetic, 
electronic transport, magneto resistance and catalytic properties. The end members CaMnO3 (CMO) and 
LaMnO3(LMO) of La1-xCaxMnO3 show antiferromagnetic behavior while Ca doped composition (x=0.33)  show 
ferromagnetic and colossal magnetoresistive properties. With the increase of Ca content in LaMnO3, unit cell 
show structural transformation and end member [CaMnO3] unit cell turn into orthorhombic. These structural 
transitions are related to the ratio of Mn+3(0.645Å) /Mn+4(0.53Å).  Similarly when lower size atom Ca+2 (1.34Å) 
doped at Sr+2 (1.44Å) site in Sr1-xCaxMnO3, orthorhombic-tetragonal-cubic phase transformation has been 
observed. 

In this study, we have shown the structural transformation in CaMn1-xFexO3-δ (0 ≤ x ≤ 0.5) due to the 
doping of Fe ions at Mn+4 (0.53Å) site in CaMnO3. Synchrotron X-ray diffraction patterns show the change in 
space group at room temperature with Fe doping in CaMnO3. Magnetization data show competition between 
antiferromagnetic and paramagnetic magnetic states (kink ~100K in magnetization data). The kink is shifted 
towards lower temperature and finally x=0.3 composition show paramagnetic behavior. Temperature dependent 
Synchrotron X-ray diffraction patterns show the change in structure near the magnetic transition temperatures in 
parent and Fe doped composition. 
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Abstract 

 
Metal-polymer composites prepared from an aqueous solution containing both the monomer and the 

metal salt are bound by the problem of depositing metal in the form of hydroxides [1, 2]. This problem can be 
overcome by using a binary miscible aqueous and non-aqueous solvent system. Here, the Copper-Polypyrrole 
(Cu-PPy) composites were prepared from the binary solvent medium of water - methanol containing both 
metal precursor and pyrrole monomer using double pulse chronoamperometry. The PPy was first anodically 
deposited at 0.8 V and the cathodic deposition of metallic copper was carried out from -0.2 V to -0.8 V 
subsequently on a Stainless Steel (SS) electrode. The PPy and Cu-PPy composites prepared by changing the 
potential, anion and supporting electrolytes were characterized by Scanning Electron Microscopy (SEM), 
Electrochemical Impedance Spectroscopy (EIS), Powder X-Ray Diffraction Spectroscopy (XRD), Fourier 
Transform - Infrared Spectroscopy (FT-IR) and Energy Dispersive Analysis of X-Ray (EDAX). The SEM 
image of the composites prepared under various conditions is given in Fig.1. 

 

 
 
Fig.1: SEM image of Cu-PPy composites prepared from a 1:1 (v: v) water – methanol binary solvent by 
changing (a, b) potential applied for metal deposition (-0.2 V and -0.8 V respectively with CuSO4 as metal 
precursor), (c) anion of the metal precursor (CuCl2.2H2O), (d) supporting electrolyte (HNO3). In (a), (b), and (c) 
the supporting electrolyte used was H2SO4. In all the cases, the PPy was deposited at 0.8 V. 
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 A new series of unsymmetrical macrocyclic tricopper (II) complexes has been synthesized by 

Schiff base condensation of tricompartmental complexes with various diamines like 1,2-

diaminoethane(R), 1,3-diaminopropane(R) , 1,4-diaminobutane(R). The complexes were 

characterized by elemental and spectral analysis. Redox, catalytic, DNA binding and DNA cleavage 

properties were studied.  The binding ability and mode of binding of the complexes with CT-DNA 

were studied using absorption, fluorescence spectral titrations and viscosity measurements. The cyclic 

voltammogram of trinuclear Cu (II) complexes exhibit three quasi-reversible reduction waves in the 

range of 0V to -1.4V. The first reduction potential in the range from E1pc = - 0.20 V to -0.50 V, the 

second reduction potential in the range from E2pc = -0.60 V to -0.80 V and the third reduction 

potential in the range from E3pc = -1.02 V to -1.25 V versus Ag/AgCl in DMF. The binding constant 

obtained from the absorption spectral titrations for 1-3 complexes are 2.1 x 104, 3.5 x 104 and 5.2 x 10 
4M-1 respectively. Viscosity measurements have been carried out to find out the mode of binding of 

the complexes with CT-DNA. 
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Abstract: 

Photocatalytic degradation of two organic dyes (methylene blue and crystal violet) has been studied using Indian 
Edible Chuna as a photocatalyst due to its easy availability, low cost, and environment and user friendly nature 
[1, 2]. Physico-chemical characterization of Indian Edible Chuna indicates that it is calcium oxide (in dry state) 
or a mixture of calcium oxide and hydroxide (in wet state).  

Photocatalytic degradation of methylene blue (MB) dye in sea/saline water was observed to be very slow, as 
compared to that in distilled water. This is due to the fact that presence of salts hinders in making a direct 
contact with the dye. This observation suggests that the process might be very slow in actual field conditions 
(say textile industry waste water). It is observed that crystal violet (CV) dye undergoes chemical (in dark) as 
well as photocatalytic (in presence of light) degradation in presence of Indian Edible Chuna. The process of 
chemical degradation of the CV dye is observed to be fast and gets activated in presence of light. Further, 
degradation of CV dye is observed to be very fast as compared to MB dye.   

The ability of the calcium hydroxide to yield hydroxyl ions and the importance of the hydroxyl radicals in the 
photocatalysis process indicates the importance of calcium oxide/hydroxide as a photocatalyst.   

Keywords:  Indian Edible Chuna, Photocatalysis, calcium oxide, calcium hydroxide, crystal violet dye, 
methylene blue dye. 
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The synthesis of Coordination polymers (CPs/MOFs) have been attracted attention of the researchers 

due to their versatile structural features such as porous structures, gas adsorption and potential applications in 
heterogeneous catalysis[1], magnetism and sensing[2] and photo degradation of  hazardous dyes. Moreover 
controlled capture and release of various analytes in MOFs has been another interesting feature in recent times. 
Encapsulation molecular iodine in CPs [3] is a promising application towards momentous effects of iodine on 
conductivity, magnetism and luminescence properties, and capturing of hazardous radioactive isotope 129I, in 
nuclear reactors. 

In general CPs constructed by the judicious choice of metal nodes (or clusters) with adaptable 
coordination geometry and organic ligands possessing exo-dentate coordination sites. Ligands afford a wide 
variety of linking sites with tuned binding strength, directionality and flexibility. We have synthesized three 
ternary CPs comprising of neutral Schiff base ligands L1PMZ (N,N-bis-pyridin-4-ylmethylene-hydrazine), 
L3PMZ (N,N-bis-pyridin-3-ylmethylene-hydrazine), flexible dicarboxylate 1,3-ADA (1,3-adamantane 
diacetate) and metal nodes (M = Cu2+, Co2+ and Zn2+). Thus, three novel Coordination polymers; namely, 
[Cu(1,3-ADA)(LIPMZ)]n (1), [Co(1,3-ADA)(LIPMZ)]n (2), {[Zn2(µ-H2O)(1,3-ADA)2(LIPMZ)2] (H2O)}n (3) 
have been synthesized by diffusion method. Crystal structures of these complexes revealed 2D pillar layer 
networks of CPs 1 and 2 whereas 1D chain structure was observed for 3. Comprehensive characterization, 
structural analysis and photoluminescence of 3 will be discussed in detail. Complex 1 and 2 will be explored for 
the application of iodine encapsulation and photo degradation of organic dyes. 

 

  
 
Fig.1: (a) The depicted picture explains its pillar layer structure of 1 along bc plane and (b) space fill figure 
along ab plane. 
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        Supramolecular chirality is a growing multidisciplinary field of modern research and attracts much 
attention from the scientific community because of its vital importance in many areas including studies on the 
origin of the homochirality of life, various biomimetic systems, materials and polymer sciences, enantioselective 
catalysis, nonlinear optics, chiral memory, molecular recognition and the determination of absolute 
configuration[1-4]. In recent times, porphyrinoids have been widely used for studying the processes involved in 
supramolecular chirality induction because of their distinct spectral properties such as intense Soret band and 
tunable physico-chemical properties. These intriguing properties of the porphyrin have got much attention for 
being used as chirality probes upon forming chiral host-guest assemblies through covalent/non-covalent 
interactions. An overview of the on-going research in our laboratory will be presented here.   
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Abstract:  
 

Ureas, thioureas, calyx[4]pyrroles, sapphyrins, and amides are typical hydrogen-bonding sites used in 
chromogenic or fluorogenic chemosensors. Panda and et al, Sessler and et al [1]. Among them, the urea or 
thiourea groups have often been focused as anion binding sites, due to their strong hydrogen-bonding ability 
resulting in quite stable complexes with biologically important anions such as acetate, phosphate or chloride, 
and can be easily synthesized from commercially available reagents by a single-step procedure. Kondo and et al, 
Kang and et al [2]. 

In order to develop a sensor for detection of persulfate anion, we synthesized anthracene 
thiosemicarbazone (ATSC) with anthracene as fluorogenic signaling unit and thiosemicarbazone as bonding 
site. The receptor was characterized by 1H NMR, IR, UV-Vis, fluorescence and mass spectroscopy. 
Fluorescence emission studies showed that the receptor, effectively and selectively, recognized the persulfate 
anion from other anions such as F-, Cl-, Br-, I-, acetate, carbonate, nitrate, perchlorate, hydrogen sulfate, 
dihydrogen phosphate, adenosine mono-, di- and triphosphates and interefering cations like Na+, K+, Ba2+, Ca2+, 
Mg2+, Fe2+, Co2+, Ni2+, Cu2+, Zn2+, Ag+, Pb2+, Cd2+, Hg2+ and Al3+ in DMSO. Further, feature of the binding 
mode is predicted on the basis of density functional calculations. 
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 In this study we report a new multiferroic material the CaMn7O12 which simultaneously shows 
ferroelectric and cooperative magnetism and in which both properties intercoupled called magneto electric 
effects. Such properties are interesting because it allows the manipulation of the magnetic response with an 
external electric field and the tuning of the dielectric behavior as a function of the magnetic field in new 
multifunctional materials. Below 409K CaMn7O12 have trigonal symmetric space group R3� which is a mixed 
oxide that experiences charge ordering (CO) i.e. mixed valent compound  in which the metal ions in different 
oxidant states order in specific lattice sites giving rise to charge localization. In the recent research work the 
multiferroic ferroelectric materials have attracts the research works due to its magnetic as well as electric 
behavior. In the above research we like to attribute the pure CaMn7O12 which is a ferroelectric with giant 
dielectric properties. The precursor powder is prepared by auto combustion methods. And the advantage of this 
is that the particle size is found to be smallthat is ≈23nm which is much smaller than that prepared by sol gel. 
The single phase formation is confirmed by XRD matching of a calcined powder using JCPDF file. The particle 
size is calculated through DebyeSherrerformula. Indexing of xrd pattern is done with cell software and the value 
of their lattice parameter a=10.441A0, c=6.344A0 with cell volume V=598.9(A0)3. Also it require less soaking 
duration that 15hrs at 10000C which is smaller than 48hrs to 60hrs at the same temperature range. The dielectric 
measurement is taken using LCR meter. The dielectric constant is found in the range of ≈ 105 which can be in 
used as good capacitor memory storage devices. The activation energy is found to 0.61eV, 0.57eV, 0.53eV and 
0.51eV at 100Hz, 1 KHz, 13 KHz and 100 KHz respectively. Low frequency dispersion obeying the power law 
feature (σac α ωn) changes in the slope governed by n. The frequency at which the change in slope takes place is 
known as “hopping frequency (ωn)”. The value of n is obtained to be 0.34, 0.39, 0.44, and 0.45 at 1750C, 2000C, 
2250C and 2500C respectively. Hence AC conductivities increase successively with temperature. Impedance 
studies attribute the contribution of both grain and grain boundary and with temperature resistance decreases and 
hence conductivities increase, the value of resistance of grain and grain boundary is 3.397×105 and 2.575×105, 
1.309×105 and 9.354×105, 5.117×104 and 3.121×105, 3.948×104 and 1.247×105 at 1750C, 2000C, 2250C and 
2500C respectively. Thus shows NTCR type of character proves its semiconducting behavior.The composition 
and morphologicalstudies is done by SEM EDX. The thermal treatment is done as per TGA/DTA peaks due to 
weight loss by decomposition of organic matter and energy changes through heat absorption or release that are 
either endothermic or exothermic. 
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Abstract 

The reduction of CO2 emission into the atmosphere is an urgent necessity since this gas is as a major factor 
responsible for the greenhouse effect. The catalytic transformation of CO2 in other chemicals is an important 
alternative for CO2 fixation. It is well documented that Ru (II) compounds can promote the partial 
hydrogenation of CO2 to formic acid in the presence of functionalized ionic liquid that capture the acid formed 
and thus shift the equilibrium. Imidazolium ionic liquids (ILs) possess pre-organized structures, mainly through 
hydrogen bonds that induce structural directionality, as opposed to classical salts in which the aggregates 
display charge-ordering structures.  

We are reporting conventional as well as in situ generation of Ru nanoparticles (Ru NPs) followed by 
decomposition of hydrogen reduction of bis(2-methylallyl)(1 5-cyclooctadiene)ruthenium (II) in the 
functionalized ionic liquids. We synthesized two functionalized imidazolium based ionic liquids such as 1,3-
di(N,N-dimethylaminoethyl)-2-methylimidazolium trifluoromethanesulfonate ([DAMI][TfO]) and 1,3-di(N,N-
dimethylaminoethyl)-2-methylimidazolium bis (trifluoromethylsulfonyl) imide ([DAMI][NTf2]) containing 
amino groups that may capture partial CO2 hydrogenated products and thus control the selectivity of this 
reaction (Figure 1). Use of ionic liquid also offers easy catalyst isolation and catalyst recycling steps during the 
reaction. 

 

Figure 1: Results for Hydrogenation of CO2 to formic acid using Ru nanoparticles in functionalized ionic liquid 

Keywords 

 Ru nanoparticles, functionalized ionic liquid, formic acid, carbon sequestration, carbon dioxide  
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Over the past decades the reliable detection of target species takes a great attention to discovery of new 

analytical method1. The real-time monitoring of cyanide ion concentration in environment, water, and food as 
well as its quantitative determination across a large concentration range is of vital importance for various 
environmental and health-care issues2. Several strategies have been reported on cyanide detection using 
recognition-transduction schemes based on the optical read-out of a luminescent or colorimetric signal or costly 
instruments3-4. Here we demonstrate how the analyte-induced degradation of a hybrid host material with 
embedded Na-PAA@ZIF8 nanoparticles can be efficiently used as an extremely sensitive signal transduction 
mode with cyanide out of large number of anions, it exhibited high selectivity and sensitivity towards cyanide in 
aqueous media (Fig. 1). It is thus anticipated that our new recognition-transduction mechanism contributes to the 
development of optically encoded chemosensors and hence for the sensitive visualization of specific host-guest 
interactions. Metal-organic frameworks (MOFs), also known as porous coordination polymers ZIF8, have 
attracted great interest in the last decade as a new class of highly porous materials ideally suited for applications 
in gas adsorption, separation processes5 and chemical sensing6. 

   

 

Fig.1: Synthesis of polyacrylic acid@zeolitic imidazolate frame work-8 NPs and its sensing Application 
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Abstract: This paper presents the controlled synthesis of YbPb3 nanoparticles in different morphology using 
solvothermal method. The morphology of the nanoparticles was controlled in presence and absence of 
surfactants. The formation of different morphology has been explained by proposing a mechanism in connection 
with the crystallography. The phase and purity were characterized by powder X-ray diffraction and the 
microstructure analyses performed by scanning electron microscopy and transmission electron microscopy 
(TEM) suggest that the compound YbPb3 can be synthesized as nanomaterial of particle size down to about 16 
nm spheres in the absence of surfactant and 50 nm thick rods in the presence of surfactants Polyvinylpyrrolidone 
(PVP) and Cetyl trimethylammonium bromide (CTAB). The temperature dependent magnetic measurements 
showed that the induced magnetism associated with the valence transition from divalent diamagnetic Yb in bulk 
material to trivalent Yb in nanomaterials. The surfactant free YbPb3 also showed paramagnetic behaviour ruled 
out the magnetic contribution from the surfactant and confirms the particle size reduction is the inherent part for 
the origin of magnetism in YbPb3. The valence transition of Yb from divalent to trivalent was confirmed by X-
ray absorption near edge spectroscopy (XANES).  

 
Figure 1. Surfactant directed morphological evolution in the formation of YbPb3 nanoparticle.  unit cell of 
YbPb3, (a) three dimensional structure of YbPb3 in the absence of any surfactant (b) TEM image of spherical 
nanoparticle without surfactant after 24 hrs (c) and 48 hrs (d), surfactant assistaed dimensional reduction to one 
dimensition crystal structure of YbPb3 (e) and TEM images of PVP (f) and CTAB (g) assited growth of 
nanorods of YbPb3. Keywords: Intermetallics, Nanoparticles, Magnetism, Valence Transition 
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Two new chemically stable functional crystalline covalent organic frameworkds (COFs) (Tp-Azo and Tp-Stb) 
were synthesized using the Schiff base reaction between triformylphloroglucinol (Tp) and 4,4′ -azodianiline 
(Azo) or 4,4′ -diaminostilbene (Stb), respectively. Both COFs show the expected keto-enamine form, and high 
stability towards boiling water, strong acidic, and basic media. H3PO4 doping in Tp-Azo leads to immobilization 
of the acid within the porous framework, which facilitates proton conduction in both the hydrous (σ = 9.9×10 −4 
Scm−1) and anhydrous state (σ = 6.7×10 −5 Scm−1). This report constitutes the first emergence of COFs as proton 
conducting materials. 

 

 
 
 
 

 

 

 

 

 

 

 

(a) Schematic of H3PO4 doping in COFs. Proton conductivity of PA@Tp-Azo in (b) anhydrous and (c) hydrous 
conditions. (d) Proton conductivity of PA@Tp-Stb in hydrous conditions. (e) Arrhenius plot for PA@Tp-Azo in 
hydrous conditions. 
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Tissue engineering and regenerative medicine finds potential applications in repairing or replacing the 
malfunctioning tissues or organs, as well as increasing the life expectancy. Stem cell-based tissue engineering 
primarily involves the cell proliferation or differentiation of stem cells into specific cell lines, tissues or organs 
in engineered biomaterial constructs. Physical factors such as stiffness, wettability,  and electro-active properties 
of scaffolds dictates the fate of in vitro cultured cells when combined with other optimal cell culture additives 
including soluble growth factors. Silk fibroin (SF) extracted from silkworm cocoons is a fibrous protein material 
which has good mechanical properties along with low immune response both in vitro and in vivo [1]. Silk 
fibroin with its unique property of controlled biodegradability is gaining interest in recent years as biomaterial 
for addressing the limitations associated with the use of synthetic polymer substrates during cell culture [2]. We 
had extracted silk fibroin from Bombyx mori silkworm cocoons and processed the regenerated silk fibroin into 
hydrogels, porous sponges, transparent films, random and aligned elctrospun fibre matrices for cell culture 
applications. Functionalizing biomaterial surface with extra cellular matrix (ECM) proteins creates a cellular 
mimicking microenvironment in vitro thereby promoting cell adhesion and survival. Among the several ECM 
proteins, laminin is thought to be playing a major role in cell adhesion, differentiation and migration. In this 
context, we have prepared laminin derived peptide and its analogues using solid phase peptide synthesis and 
functionalized them on silk fibroin films. Silk fibroin films were functionalized in two ways, one through 
physical adsorption and second through covalent chemical modification using peptide coupling and the 
functionalized SF films were evaluated for the response of human mesenchymal stem cells in vitro. SF films are 
biocompatible and fluorescein diacetate (FDA), picogreen assays showed improved cell adhesion and 
proliferation compared to control substrates making the films ideal 2D scaffolds for cell culture and tissue 
engineering applications [3].  
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 The nano ferrites are used in the wide range of applications such as magnetically recovery 
heterogeneous catalyst, biomedical applications and energy storage device.1, 2 Ferrite have attracts the research 
interest of many research due to their ease of preparation, size control and cheaper cost. The size (>20nm) and 
mono dispersion are essential for high sensitive application. 1 Solvothermal decomposition of metal salt is one 
of the way to prepare the tailor made nano ferrites.3 Here we used the metal precursors derived from the 
electronic waste printed circuit board by a greenery process. Cu & Fe contain precursors (1:2 mole ratio) were 
dissolved in methanol and stirred for 10min at 60°C than transferred to 75ml autoclave(2/3 filled) and heat in air 
oven at 200° C for 5h. The prepared copper ferrites characterized by PXRD, and it exactly matches with the 
early reported method. The particle size of the prepared ferrite was in the range 35-50 nm calculated using 
scherrer equation. Further the studies are going to optimize the parameters to prepare nano ferrites less than 
20nm diameter size and their applications in heterogeneous catalysis. 

Key words: nano copper ferrite, electronic waste 
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Condensation of 2-hydroxy-1-napthaldehyde and 2,4,6-trimethylbenzene-1,3-diamine in methanol yields new 
Schiff' base ligand (H2L). H2L was characterized by microanalytical, spectral and X-ray diffraction studies. The 
deprotonation of the H2L by base and its subsequent reactions with metal nitrate salts [Co(NO3)2.6H2O, 
Cu(NO3)2.3H2O, Zn(NO3)2.6H2O] yield  dimeric structures (1-3) with 1:1 ligand to metal ratio. 1-3 show square 
planar geometry in symmetric dimeric unit. Interestingly, complexes 1-3 show a cavity size of ∼7.366 x 3.104Å. 
Interesting photophysical property for 1 was observed whose fluorescent is quenched after metallation. The 
structure of complexes 1-3 are confirmed by microanalytical studies and further authenticated by single crystal 
X-ray crystallography. The structural analysis reveals an extended C-H…π interactions in these complexes 
leading to different three dimensional networks.  
 

                     
 

Fig. 2. Synthesis of Dinuclear Metal Complexes                                        Fig. 2. Molecular Structure of 1-3 
 

 
 
 

 
 
 
 
 
 

 
          

Fig. 3. UV-visible spectra of H2L(1) and dinuclear metal complexes. 
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Abstract.Photodynamic therapy is a non-invasive technique for treatment of cancer [1]. Iron(II) complexes of 
polypyridyl ligands (B), viz. [Fe(B)2]Cl2 (1 and 2) ofN,N,N-donor 2-(2-pyridyl)-1,10-phenanthroline (pyphen in 
1) and 3-(pyridin-2-yl)dipyrido[3,2-a:2',3'-c]phenazine (pydppz in 2),are prepared as metal based photocytotoxic 
agents. The 1:2 electrolytic complexes arediamagnetic in nature exhibiting metal to ligand charge transfer 
(MLCT) band near 570 nm in DMF. The complexes are avid binders to calf thymus DNA giving binding 
constant (Kb) values of ~106 M-1 suggesting significant intercalative DNA binding of the complexes due to 
presence of planar phenanthroline bases. Complex 2 exhibits significant photocytotoxicity in immortalized 
human keratinocyte HaCaTcells and breast cancer MCF-7 cells giving IC50 values of 0.08 and 13 µM in visible 
light (400-700 nm). Complex 2 shows only minor dark toxicity in HaCaT cells but is non-toxic in dark in MCF-
7 cancer cells. The light-induced cellular damage follows apoptotic pathway on generation of reactive oxygen 
species (ROS) as evidenced from the dichlorofluoresceindiacetate (DCFDA) assay. 
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Abstract: 

Porphyrins are the attractive molecules as fluorescent cationic sensors in the literature. Here, we report 
the synthesis, structural, spectral and sensing properties of 5,15-bis(pentafluorophenyl)-10,20-bis(4-
bromophenyl)porphyrin [1] and their metal complexes (Mn2+, Fe2+, Co2+, Ni2+, Cu2+, Zn2+) shown in Figure 1. 
All the synthesized porphyrins were characterized by UV-Visible, Fluorescence, 1H NMR spectroscopic and 
mass spectrometric methods. The porphyrin free ligand and Zn(II)-derivative are known to exhibit as fluorescent 
behavior and their cationic sensing studies were examined towards different metal ions (Na+, Ca2+, Mn2+, Fe2+, 
Co2+, Ni2+, Cu2+, Zn2+, Cd2+, Hg2+ and Pb2+ ) [2, 3]. The compound, 1 was found to be selectively sensing Cu2+ 
and Fe2+ ions respectively in different solvents. 

  
 
 
    

 

   
Figure 1. a) Molecular structure of porphyrins b) Fluorescence spectra of porphyrin derivatives c) Cu2+ ion 
detection using free base porphyrin d) Responses of 1 in CHCl3 (3.4 µM) to different metal ions in methanol 
(100 µM). The excitation was at 415 nm, and the emission was at 646 nm. 
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The metal directed self-assembly of polydentate ligands provides a facile route to novel 
supramolecular architectures based on metal-coordinate interactions[1]. With the help of 
multidentate ligands and judicious choice of transition metal ions, a number of fascinating 
molecular architectures including helicates [2], cages, ladders, racks, grids and tubes [3] have 
been constructed. Dithiocarbamate (dtc) ligand is an attractive structural moiety for self-
assembly because its coordination chemistry with a wide variety of transition metals offers 
plenty of opportunity for introducing different metals into the supramolecular array. 
Polymetallic assemblies containing appropriately designed host cavities have allowed the 
binding of cationic, anionic and neutral guest species to be investigated [3]. 
We have selected 4,4’-diamino diphenyl sulphone as a lead compound to design and 
synthesize a novel series of 2° amine precursors L1-L4

 .  In a single pot reaction using basic 
reaction condition these 2° amines reacts with CS2 to give the corresponding dithiocarbamtes 
in situ which on further reaction with various transition metal ions Cu(II), Ni(II), Co(II), 
Zn(II) yielded a series of binuclear bis-dithiocarbamte macrocyclic complexes as illustrated in 
Scheme-1.  
 
 

 

 

 

   
 

Scheme 1: Preparation of bimetallic bis-dtc complexes bearing dapsone amide linker. 
 

All the new compounds have been studied by relevant spectroscopic methods such as FT IR, 
1H, 13C, UV –Visible and fluorescence. The TGA/DTA analysis of these complexes were 
performed in the temperatures ranging from room temperatures to 550°C under nitrogen 
atmosphere.  These compounds are further investigated for their potential applications as 
antitumor agents against some human cancer cell line. 
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Diorganotin(IV) complexes of general formula R2SnL (R = Me, 1; Bu, 2; Ph, 3) with tridentate ONO donor 
Schiff base ligand have been synthesized and structurally characterized by adopting various spectroscopic (IR, 
1H 13C and 119Sn NMR, UV–vis, ESI MS, XRD) and analytical techniques. In vitro DNA binding profile of 1–3 
were carried out by various biophysical methods viz., UV–vis titrations, fluorescence, circular dichroic and 
viscosity measurements which revealed the electrostatic mode of interaction via phosphodiester backbone of 
DNA duplex. The intrinsic binding constant Kb values of L and 1–3 were found to be 7.53 x 103, 2.98 x 104, 
5.74 x 104 and 3.64 x 104 M–1, respectively suggesting the higher binding propensity of 2, di–n–butyltin(IV) 
complex as compared to 1 and 3.  Further, the computer–aided molecular docking technique was carried out to 
validate and rationalize the observed binding affinities towards the molecular target DNA. The resulting binding 
energies of docked complexes were found to be –212.2, –317.8 and –286.0 KJ mol–1, respectively. In addition, 
complex 2 was found remarkably effective against U373MG (CNS), PC3 (prostrate), Hop62 (lung), HL60 
(leukemia), HCT15 (colon), SK–OV–3 (ovarian), HeLa (cervix) and MCF7 (breast) cancer cell lines with GI50 
values < 10 µg/ml. 
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Herein, we have described, a ‘click chemistry’ protocol for the rapid synthesis of 1,2,3-
triazoles in water. (DHQD)2PHAL has been found to be an excellent accelerating ligand for 
the copper(I)-catalyzed azide-alkyne cycloaddition reaction under air. The procedure is 
simple, efficient, environment-friendly and the products were isolated in excellent yields with 
high purity.  
 

          

R1 N3 R2
(DHQD)2PHAL, CuI

H2O, rt, 5-30 min

NN
N R2

R1
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P-427: Synthesis of Glycerol carbonate from transesterification of glycerol 
with dimethyl carbonate using solid catalyst 
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Abstract: Glycerol is one of the renewable feedstock that is being produced in large amount during biodiesel 
production. The effective utilization of glycerol is a key factor to promote biodiesel commercialization and 
future developments. This has led to the development of catalysts for the synthesis of value added products from 
glycerol as evidenced by number of review articles published [1-3]. Among various products, glycerol carbonate 
is important product with many applications in the field of pharmaceuticals and fine chemical industries. In this 
work we report our resuls on transesterification of dimethyl carbonate with glycerol using perovskite as 
catalysts. Catalysts were prepared and characterized by TPD, TEM and XRD spectroscopy. Synthesis of 
glycerol carbonate with 96% glycerol conversion and high selectivity (95%) has been achieved using (Sr-Ti 
containing) STR perovskite as a catalyst at 90°C. Effect of various reaction conditions on the activity and 
selectivity has been investigated in detail.  
 

H3C O O

O
CH3 + HO OH

OH

Dimethyl Carbonate Glycerol   
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P-428: Synthesis of indole fused N,S-heterocycles via ring closing metathesis 
 

M. D. Senthil Kumar, S. Muthusamy* 
School of Chemistry, Bharathidasan University, Tiruchirappalli-24 

Email: muthu@bdu.ac.in 
 
 

Indole nucleus is a prominent structural subunit present in numerous natural products and synthetic compounds 
with vital medicinal value.[1] Indole annulated heterocyclic compounds are important due to their biological 
activity.[2] Among the wide variety of heterocycles, N,S containing heterocycles are very important and useful 
classes of compounds which are widespread in nature. There are several examples for the synthesis of 1,2-fused 
indole moieties, while those of their sulphur-containing analogs are rare. A literature survey revealed that there 
are only a few reports are available for the synthesis of indole fused N,S-containing heterocycles. 
Ring-closing metathesis using the Grubbs’ catalyst is one of the best efficient methods for C=C bond formation 
and has received a great deal of attention for the synthesis of medium[3] size molecules as well as macrocycles.[4] 
Synthesis and studies of the indole fused heterocyclic compounds are impressive in organic chemistry due to 
their biological properties. We herein present the successful synthesis of indole fused N,S-containing ring 
systems having different sizes from simple oxindoles via ring-closing metathesis process. 
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α-Bromoketones and α,α-dibromoketones are an important precursors for the synthesis of various heterocycles 
and  biological active compounds[1].  The direct syntheses of α-bromoketones from vinyl bromides are rarely 
reported in the literature [2]. Moreover, the use of catalytic reagent systems for the oxidative rearrangement of 
vinyl bromides to α-bromoketones has not been explored in the literature.The synthesis of α -bromoketones 
through oxidative rearrangement of vinyl bromides is described. This oxidative rearrangement has been initiated 
with catalytic BrOH generated in-situ using 20 mol% HBr and H2O2 as oxidizing agent. The BrOH reacts with π 
electrons of vinyl bromides to provide intermediate 1,2-dibromophenyl ethanols. Elimination of HBr from this 
intermediate yields stable α - bromoketones. In this fashion HBr acts as a good catalyst for facilitating the 
rearrangement of vinyl bromides to α-bromoketones. Using HBr-H2O2 system, good yields of α, α-
dibromoketones was obtained directly from alkynes. 
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Oxazolemoietiesarenot only important for drug discovery research but also in the 
agrochemicals,fluorescentdyes, polymer industries and serve as ligands invarious metal-catalyzed reactions. 
Many reported strategies for the synthesis of substituted oxazolesare by the conversion of acyclic precursors 
into oxazole rings. Recently, our group was reported solar photo-thermochemical synthesis of 2,5-substituted 
oxazoles from N-arylethylamides using three equivalent of NBS, but ended up with 4-bromo-2,5-substituted 
oxazoles. In this context, we report herewith the synthesis of desired product 2,5-substituted oxazoles with 
catalytic amount of halogen (Br2/I2) in presence of oxidant. The present strategy not only eliminates eliminate 
the use of NBS, but also applicable for wide range of substrate scope. 
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Biophysical characterisation of DNA complexes with peptides is the basic requirement for understanding the 
gene delivery process. In this work we have studied the interactions between calf thymus DNA and linear 
cationic peptides derived from basic region of HIV-1 TAT peptide. The series of cationic HIV-1 TAT modified 
peptides were synthesised using standard Fmoc based solid phase peptide synthesis. UV-visible spectroscopy, 
isothermal titration calorimetry, Ethidium bromide dye exclusion, Gel Electrophoresis, Circular Dichroism 
results suggested that HIV-1 TAT derived cationic peptides efficiently bind to calf thymus DNA. Circular 
Dichroism studies indicate conformational changes that occurring in the DNA:Peptide complexes which result 
in to DNA condensation.  
 

                                                    

Fig.1  Schematic drawing of γ-arginine modification and peptide DNA interaction monitored by UV Melting, 
CD Spectroscopy, EtBr Exclusion Experiments                                                                          
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Sr. 
No 

Code Peptide sequence Mass (MALDI-TOF) 
Calculated Observed 

   1 TAT 1C Ac-FGRKKRRQRRModgβ-Ala-NH2 1710.06 1714.26 
   2 TAT 1M Ac-FGRKKModgRQRRRβ-Ala-NH2 1710.06 1714.06 
   3 TAT M3 Ac-FGModgKKRModgQRRModgβ-Ala-NH2 1820.14 1817.69 
   4 TAT M4 Ac-FGModgKKRModgQModgRModgβAla-NH2 1875.18 1874.64 
   5 TAT M3wg Ac-FGModKKRModQRRModβ-Ala-NH2 1694.08 1691.49 
   6 TAT M4wg Ac-FGModKKRModQModRModβ-Ala-NH2 1707.10 1705.39 
   7 Control TAT              Ac-FGRKKRRQRRR-NH2 1583.98 1582.68 
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Adenosine deaminase (ADA) catalyzes the hydrolytic deamination of adenosine and 2'-deoxyadenosine to 
inosine and 2'-deoxyinosine, respectively. Inhibition of ADA activity has significant physiological 
consequences due to the accumulation of these substrates, which are important mediators of physiological 
signals through cell surface receptors, and thus offering therapeutic potential in various diseases [1].  
From recently available crystal structure (PDB ID: 2Z7G) of ADA complexed with (+)-EHNA (1) a known 
inhibitor of ADA [2], it has become clear that differences in inhibitor activity at the enzyme level are derived 
from interactions in the adenine binding site and the hydrophobic pocket. In particular, the hydrophobic pocket 
seems to play an important role in this aspect [3].  
We have modeled a series of derivatives of (+)-EHNA involving hydrophobic pocket interactions, and found 
that these interactions does make significant contributions to inhibitory activity (Figure I-II). Based on this 
finding, and other considerations, a series of nonyl chain modified (+)-EHNA derivatives were designed and 
docked into ADA. Selected analogs were then synthesized for inhibitory studies. A complete account of these 
modeling studies, synthesis of new analogs and their biological evaluation will be presented. 
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1.  (+)-EHNA
(Ki = 1.13 nM)  

 
Figure I  

Figure II 
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We have developed a simple and an efficient synthetic route for the synthesis of aza-polyquinane derivatives 

involving Fischer indolization under low melting mixture conditions. We have also developed a simple 

methodology for the construction of aza-polyquinanes involving as Fischer indolization and ring-closing 

metathesis (RCM) as key steps. 
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P-434: Diversity-Oriented Approach to Carbocycles and Heterocycles 
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Readily available norbornene derivatives were subjected to ring-rearrangement metathesis in 
the presence of ruthenium catalysts to deliver various fused polycycle frames containing 
carbocycles, oxacycles and azacycles. Enyne ring-rearrangement metathesis of norbornene 
ring systems with propargyl moiety produced diene containing oxa-bowls, suitable for further 
expansion by Diels–Alder strategy. 

  

 

 

 

 

 

 

 

 

 

 

Publication details:  (I) Kotha, S.; Ravikumar, O. Eur. J. Org. Chem.2014, 5582-5590 

                                                              (II) Kotha, S.; Ravikumar, O. Tetrahedron Lett. 2014, 55, 5781-5784   
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P-435: Syntheses of platinum group metal complexes containing a 
polydentate ligand system based on dipyridyl amine and 1,3,5 trimethylene 
benzene. 
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ABSTRACT: 

The compounds [(η6-arene)Ru(µ-Cl)Cl]2{arene= Benzene, p-cymene} and [(η5-Cp*)M(µ-Cl)Cl]2{M= Rh/ Ir} 
(Justus Tönnemann et al) [1] reacts with a polydentate N,N’-donor ligand viz N-(1,3,5-tris(di pyridyl 
amino)methyl benzene) (Tdpamb) (Chao Tu et al) [2] in methanol to afford the mononuclear complexes of the 
type [(η6-arene)Ru(Tdpamb)Cl]BF4 {arene= Benzene(1), p-cymene(2)} [(η5-Cp*)M(Tdpamb)Cl]BF4 {where 
M= Rh (3); Ir (4)}, dinuclear complexes of the type [(η6-arene)2Ru2(Tdpamb)Cl2](BF4)2 {arene= Benzene(5), p-
cymene(6)} [(η5-Cp*)2M2(Tdpamb)Cl2](BF4)2 {where M= Rh (7); Ir (8)} and trinuclear complexes of the type 
[(η6-arene)3Ru3(Tdpamb)Cl3](BF4)3 {arene= Benzene(9), p-cymene(10)} [(η5-Cp*)3M3(Tdpamb)Cl3](BF4)3 
{where M= Rh (11); Ir (12)} respectively [3]. All these cationic complexes have been isolated as 
tetrafluoroborate counter ion and are characterized by FT-IR, UV-Vis, Mass and NMR spectroscopic methods. 
The molecular structure of the complexes 6, 8 and 12 are established by single crystal X-ray diffraction studies. 

 

Fig: Synthetic representation of the complexes. 
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The literature reveals that 2-pyridones are found in a wide range of compounds including 

natural products and medicines1 having a broad spectrum of biological activity like 

vasodilatory, antimalarial, antiasthma, antiepilepsy, antidiabetic, antimicrobial, antioxidant 

and antiviral activity etc.2 The development of their efficient synthesis is an important target 

in current organic synthesis.3 So far, various methods have been developed for the synthesis 

of substituted 2-pyridone.4 In this work, we have developed a new route for their synthesis 

through enolate mediated Michael-type addition to acrylamide followed by oxidative 

cyclization, that produce 2-pyridones in good to excellent yield. However, Unsymmetrical 

ketones produce two regioisomeric enolates, therefore thermodynamic and kinetic products 

of butan-2-one and pentan-2-one have been isolated and fully characterized. 
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Abstract:Synergy in the properties is the main target in making a polymer blend. The present work relates to 
the development of Polyacrylonitrile (PAN) – Polyvinylidene fluoride (PVDF) blend (ratio varies as 90:10, 
70:30, 50:50, 30:70 and 10:90 w/w) ultrafiltration (UF) membranes to improve the fouling resistance and 
mechanical strength of PAN membranes and to reduce its molecular weight cut-off values. Flat sheet UF 
membranes were prepared by phase inversion technique using water as the gelling medium. It is observed that 
increase in PVDF content in the blend increases the contact angle, surface roughness (fig 1) and mechanical 
strength (fig 2) of the membranes. With increase in PVDF content from 0 to 90 % the rejection of polyethylene 
oxide (MW 200kDa) increased from 69% to 98% indicating a reduction in the pore size and fouling decreased 
from 81% to 50 % (fig3).The optimum balance in membrane performance (flux and rejection) was achieved for 
70:30 PAN: PVDF blend membrane. 
 

 
Fig.1: Surface morphology of PAN (A) and PAN: PVDF 50:50 (w/w) (B) blend ultrafiltration membranes. 
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Fig.3 Rejection of PEO (200kDa) by 
PAN-PVDF blend membranes 

Fig.2 Stress vs. Strain graphs for PAN, 
PVDF and PAN-PVDF blend membranes 
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Photocatalytic degradation of Drimaren Black (DB) dye used in textile industry is studied 
using Indian Edible Chuna as a photocatalyst. Somany Evengreen Knits Ltd., Solapur is 
acknowledged for donating the dye sample used in their industry. Physico-chemical 
characterization of Indian Edible Chuna indicates that it is calcium oxide (in dry state) or a 
mixture of calcium oxide and hydroxide (in wet state). Aqueous solution of DB dye in 
distilled water - typically of 0.01 mM, 500 ml was used. Studies were carried out by sampling 
the dye solution at a regular time interval of 15 mins. and noting its visible absorption 
spectra, varying the catalyst concentration, reaction condition such as pH (in acidic, neutral 
and basic condition). At pH=7, the time taken for complete photocatalytic degradation 
(discolaration) of dye was observed to be 330 min. In acidic medium, the dye degradation 
rate was observed to be fast and degradtaion was completed in 90 min. time. Considering the 
easy availability, low cost, environment-friendly nature; Indian Edible Chuna seems to be a 
promising photocatalyst material.  
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Newly designed bio-based ionic liquids namely choline indole-3-acetate (chol-
IAA) and choline indole-3- butyrate (Chol-IBA) were employed to dissolve DNA 
(Salmon testes) upto 3.5% w/w at room temperature in 6 hours.1 The chemical 
and structural stability of DNA were characterized using various analytical 
instrumentals such as FT-IR, UV-Vis, CD, 31P NMR and gel electrophoresis. It 
was observed that DNA maintained its chemical and structural integrity in chol-
IAA for six month upon storage at room temperature, while the integrity was 
lost in Chol-IBA. Further, improved solubility of the same DNA over wide range 
of pH and better thermal stability of the biomolecule was achieved in bio-deep 
eutectic solvents namely choline chloride : ethylene glycol   (1:2) and choline 
chloride : glycerol (1:2)  with 5.5% w/w and 2.5% w/w solubility respectively. 2  
The ionic liquids and DES were recycled and used successfully in the 
subsequent dissolution processes.  

 

Scheme: Dissolution of DNA in bio-ionic liquid.  
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Polymer-graphitenanocomposites (PGRC) have attracted great attention due to their potential conductive and 
mechanical properties [1,2]. Recently disposal of used Lithium-ion batteries (LIBs) is increasing and causing 
serious concerns to environment [3].Proper disposal of LIBs is important to minimize the hazardous effect and 
reutilize the waste LIBs constituents for various applications[3,4].In this present work, graphite (GR) and 
polymers (polypropylene (PP) and polyethylene (PE)) were recovered from waste LIBs and utilized for 
synthesis ofPGRC thin film (PE/GRx and PP/GRx) using solution intercalation method.Characterisation was 
done by XRD, FT-IR, TGA and DSC analysis. Result revealed that ~10 times increase in mechanical stability of 
thin films was observed after graphite incorporation (Fig.1). Electrical property analysis revealed that specific 
conductance of composite thin film was increased to 5-6 order as compared to neat polymer films. Results 
established that recovered graphite and polymers may be a good replacement for commercial graphite and 
polymers. 

  
Fig 1: Tensile strength of (a) Waste PP and PP/GRxnanocomposite thin films (b) Waste PE and 
PE/GRxnanocomposite thin films. 
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Zn2+ is the second most abundant transition metal ion in the body and is involved in many biological activities 
and neurological functions [1]. Therefore, in the past decade fluorescent sensors for Zn2+ have attracted great 
attention. The receptor used for sensing zinc should satisfy high biocompatibility and bio imaging capacity. 
Since, majority of Zn2+ sensors have poor water solubility, our present work is a promising approach to 
overcome this limitation with development of targeting colloidal transport system such as micelles. This work 
demonstrates the excellent performance of 4-(pyridine-2-yl)-3H-pyrrolo [2,3-c] quinoline (PPQ) [2] as a 
fluorescent sensor for sensing Zn2+ in aqueous micellar solution. Entrapment of PPQ has been attempted in 
different micellar microenvironments of anionic sodium dodecyl sulphate (SDS), non ionic Tween80 and 
cationic cetyltrimethylammonium bromide (CTAB). Moreover, PPQ can act as a dual sensor for both 
biologically important zinc and hazardous cadmium (figure 1).  

 

 

 

 

 

 

 

 

 

 

Fig. 1: Fluorescent response (λex=340nm) of PPQ in SDS solution, to various metal ions.  

   

Reference 
 1. C. J. Frederickson, Int. Rev. Neurobiol., 31, 145, 1989. 
 2. Mahesh akula et al, RSC Adv., 4, 25605, 2014. 

 
  

 

 

Ba Cd Co Cu Fe Pb Li Mn Hg Ni Ag Zn PPQ

Fl
uo

re
sc

en
ce

 in
te

ns
ity

Metal ions



P-442: Volumetric and Acoustic Studies of Amino Acids in Aqueous 1-
Hexyl-3-Methylimidazolium Chloride Ionic Liquid Solutions at T = (288.15 
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Apparent molar volumes and apparent molar isentropic compressions have been determined for glycine, L-
alanine, glycylglycine and phenylalanine in (0.00, 0.01 and 0.03) mol kg-1 aqueous solutions of 1-hexyl-3-
methylimidazolium chloride ([C6mim][Cl]) solutions by measurements of densities and speeds of sound at 

different temperatures. Apparent molar volumes Vφ, partial molar volumes 0Vφ , partial molar volumes of 

transfer 0Vφ∆  and hydration number, nH are evaluated using density data. Apparent molar isentropic 

compression κφ,s, partial molar isentropic compression 0
,sφκ , partial molar isentropic compression of transfer 

0
,Sφκ∆ , and hydration number, nH have been calculated using ultrasonic speed data. The behavior of these 

parameters has been interpreted in terms of solute-solute and solute-solvent interactions. 

KEYWORDS: 1-Hexyl-3-Methylimidazolium Chloride; Apparent molar volume; Apparent molar Isentropic 
Compression; Hydration number 
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Mono and di-heteroaryl derivatives of 4,4'-difluoro-8-(aryl)-4-bora-3a,4a-diaza-s-indacene (BODIPY) 
(1-5) were synthesized using slightly modified Suzuki-Miyaura coupling conditions. Hetero aryl substitution on 
3- or 3,5- positions caused large bathochromic shifts (up to ~150 nm) in absorption (569-652 nm) and emission 
maxima (586-679 nm) of these compounds in comparison to classical BODIPY, with quantum yield values as 
high as 0.65. Absorption in therapeutic window, large molar absorption coefficients and high fluorescence 
quantum yield of compounds 4 and 5 suggested their application as potential photodynamic therapy (PDT) 
reagents. Singlet oxygen production activities of these compounds were studied by monitoring the absorbance 
quenching of 1, 3-diphenylisobenzofuran, on exposure to light (> 600 nm). Cellular uptake of compound 4 was 
demonstrated using cervical cancer cells and fibroblast cell line and was confirmed by the images obtained 
using confocal microscope. 
 
Keywords: BODIPY dyes, Photodynamic therapy, Absorption, Emission, Suzuki-Miyaura coupling. 
*Corresponding author; Tel.: +91 22 26530227; fax: +91 22 26524982; email: na@cbs.ac.in 

 

 
Fig.1: Structure of compounds 1-5 

 

  
Fig.2: Normalized absorption and emission spectra of compounds 1-5 
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The first order homogeneous catalytic chemical reaction coupled with an electron transfer 
(EC') in which an electroactive species is regenerated by homogeneous catalytic reaction has 
attracted great deal of interest in electrosynthetic reactions, organometallic catalysis and 
biological systems. These processes are ubiquitously influenced by electrode roughness and 
electrochemical surface heterogeneities. We have developed the theory for 
chronoamperometry of EC' reaction at rough electrode under single potential step 
perturbation. Here we experimentally validate our theoretical model for potassium 
ferrocyanide in the presence of the ascorbic acid at rough Pt electrodes. In this reaction, 
ascorbic acid is used to catalyze the electrogenerated ferricyanide near electrode-electrolyte 
interface.  Morphological characterization of the rough platinum electrodes and their power 
spectra of roughness are obtained using hybrid CV-SEM method. Effect of surface roughness 
on current response in theory enters through the power spectrum of electrode surface. The 
presence of electrode roughness enhance the EC' reaction current. The experimental data 
analysis and its comparison with theory explain both steady state and non-steady state 
diffusion limited chronoamperometric current response. Steady state kinetic control current 
shows a dependence on mean square thickness of the electrode and pseudo-first order rate 
constant of homogeneous reaction. Intermediate and short time regime current depends on the 
roughness factor and other roughness feature of the electrode. Rate constant of the 
electroactive species is estimated by the experimental chronoamperometric response will 
regularly belie the true complexities until the roughness is accounted. Finally, experimental 
data of the EC' reaction is in good agreement with the power spectrum based theory of EC' 
reaction.  
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Small size molecular systems encapsulated in solvent clusters of different size are 

considered as model system for studying the influence of solvation on various fundamental 

molecular properties and processes. We will talk on structure, stability, vibrational and 

photoelectron spectroscopic properties of carboxylic acids in different size hydrated clusters. In 

macroscopic description, a strong acid means an acid that ionizes fully in aqueous solution whereas 

a weak acid does not ionize completely in such an environment. Thus, the ability to transfer a proton 

to a water molecule is the key to the characteristic feature of an acid. In the context of microscopic 

description of strength of an acid, one may ask a fundamental question: how many water molecules 

are required to ionize an acid molecule? In this presentation, we plan to quest for answers of such 

queries based on a case study on carboxylic acids. Once these acids are dissociated in water 

environment, they form negatively charged ions. We will also discuss on a new general relation 

derived for size dependent detachment energy of negatively charged finite size clusters based on a 

microscopic theory and its performance to predict bulk detachment energy of such acids. 
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Photonic switches (or photonic wave plates) are materials that are capable of transforming the 
wavelength of light or trafficking optical information for doing specific job or storage. 
Commercial photonic wave plates are made up of silica (quartz) or inorganic crystals and 
they are routinely employed as half wave plates (λ/2) or quarter wave plates (λ/4) with 
respect to their function and applications. To demonstrate the first π-conjugated photonic 
switch concept; new classes of semi-crystalline and segmented π-conjugated polymers 
designed with rigid aromatic OPV π-core and flexible alkyl chains. These polymers found to 
be self-assembled as semi-crystalline or amorphous with respect to the number of carbon 
atoms in the alkyl units. These semi-crystalline polymers produce Organogels having nano-
fibrous morphology. The polymer organogel aligned in a glass capillary and this anisotropic 
gel device is further demonstrated as photonic switches. The glass capillary device behaves as 
typical λ/4 photonic wave plates upon the illumination of the plane polarized light. The λ/4 
photonic switching ability found to be maximum at θ = 45° angle under the cross-polarizers. 
The orthogonal arrangements of the gel capillaries produce dark and bright spots as on-and-
off optical switches. The organic photonic switch concept can be adapted to large number of 
other π-conjugated materials for optical communication and storage. 

 

 

 

 

Figure 1.  Approaches to develop the first organic Photonic Switches based on segmented π-conjugated 
polymer anisotropic organogel. 
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The synthesis of silver (Ag), gold (Au) nanoparticles using by an alkaloid pedicellamide (A) isolated from Piper 
pedicellatum C.DC leaf extract is demonstrated here. The rapid formation of stable Ag and Au nanoparticles has 
been found using ‘A’ in aqueous medium at normal atmospheric condition. These nanoparticles will be 
characterized by Transmission electron microscopy (TEM), X-ray diffraction (XRD) and UV-Visible 
spectrophotometer. The compound ‘A’ is act as a reducing, stabilizing and capping agent. Photocatalytic 
property of the Ag and Au nanoparticles is investigated by degradation of Methyl red dye under UV light. The 
kinetic, reaction mechanism and rate constant of photocatalytic degradation of Methyl red was evaluated. The 
results show that Ag and Au nanoparticles have suitable photocatalytic activity for the degradation of Methyl 
red dye.  
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Abstract:Molecular imprinted polymers(MIPs) are a group of compounds, where the functional and 
crosslinking  
monomers are copolymerised in the presence of a target analyte (imprint molecule), which act as a molecular 
template.MIPs are employed for preconcentration, solid phase extraction, removal of toxicants,liquid 
chromatography, recognition of chemical warfare agent, and many more. 
Recently, we have also contributed in the development of MIPs for heavy metal ion (copper ion) and natural 
toxicant like ricin. In present study, we focused on the selective removal as well as detection of Cd(II) from 
aqueous solution. Synthesized polymers (MIPs) were characterized by the techniques such as surface area, 
FTIR, AAS, TGA, SEM, and EDX, and compared with non-imprinted polymer (NIP) and polymer with 
cadmium (CdP). SEM analysis of Cd(II)-IIP indicated the changes in surface morphology after imprinting in 
comparison with NIP and CdP. BET surface area of Cd(II)-IIP (68 m2/g) was found to be more than that of NIP 
and CdP. TGA analysis showed less char yield for Cd(II)-IIP than NIP. Cd(II)-IIP was further explored for the 
fabrication of ion selective electrode (ISE), which on binding with Cd(II) gave higher potential than NIP-ISE. 
Interference study was also performed using Cd(II)-IIP as such and with fabricated ISE with various heavy 
metals such as Pb(II), Zn(II), Mn(II), Hg(II), and we found that imprinted polymer showed better selectivity for 
Cd(II) in aqueous solutions. 
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Abstract: Sustainable and energy incentive processes like forward osmosis (FO) process has 
been in focus in recent years capable of producing high rate of dewatering in a long term 
operation. Main advantage of FO is that it operates at very low hydraulic pressure, provided 
suitable DS of high osmotic pressure.1-4We have used Fe3O4 nanoparticles dispersed ingreen 
solvents with high osmotic pressure (π>300 atm) and low water activity (aw<0.1)to desalinate 
sea water and brackish water by Forward Osmosis (FO). In FO, osmotic gradient across the 
membrane is the driving force to achieve desalination. The major advantages of this draw 
solution are recyclability and reuse. In one step FO process, the diluted draw solution is 
chilled (-5ᶹC) and applied magnetic field to phase separate potable water in the form of ice 
and concentrated draw solution (Tf=-66ᶹC) for continuous process.The applications of these 
draw solutions extend to protein and DNA enrichment, reclamation of potable water from dye 

solutions to name a few.  

Figure (a) TEM images of Fe3O4 

nanoparticles synthesised in-situ, 

(b) Depression in effective osmotic 

pressure of DES with dilution, (c) 

Trend in conductance of draw 

solutions as a function of dilution, 

(d)Specific flux over a period of 10 

hours for CC-Gly-Fe3O4 and CC-

Eg-Fe3O4(1M NaCl feed solution.)   
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Abstract 

 In the past two decades, semiconductor nanocrystals especially quantum dots (QDs), have received 
substantial attention as the QDs whose radii are smaller than the bulk exciton, Kalasad and et al [1]. Among 
them cadmium selenide (CdSe) is one of the most important nanocrystals due to its high optical absorption 
coefficient and narrow band gap of 1.74 eV, Kim and et al [2]. Further, it has been observed that introducing 
CdSe on polymer enhances the charges on polymer backbone thus resulting conformational changes in structure 
of polyaniline (PANI) which becomes expanded from its compact coiled form, Hu and et al [3]. 3-
mercaptopropionic acid (MPA) (C3H6O2S) capped CdSe quantum dots (QDs) and PANI have been synthesized 
using aqueous route and miceller polymerization respectively. It has been observed that the size of the CdSe 
QDs can be tuned by varying the temperature and the molarities of Cd2+ and Se2- ions in solution with MPA as 
the capping ligand. These are characterized using AFM, UV-Visible and Photoluminescence spectra. The 
synthesized CdSe QDs emits green fluorescence (Fig.1) with particle size of ~ 2 nm. MPA capped CdSe QDs-
PANI composite film has been fabricated onto indium-tin-oxide (ITO) coated glass plate for the biosensor 
application.  

 

 

 

 

 

 

 

          

                                  Fig.1 shows peak at 575 nm indicating green luminescence 
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P-451: Metal derivatives of organophosphorous ligands: From molecular 
model for zeotype SBUs to single molecule magnets 

Sandeep K. Gupta and R. Murugavel* 
Organometallics and Materials Chemistry Laboratory, Department of Chemistry, IIT Bombay 

 
Organophosphorous based metal complexes have been extensively investigated over the last few 
decades because of theirapplicationsascatalysts, phosphors, nonlinear optical materials and flame 
retardants, apart from their more recent use in the fields of adsorption, proton conductivity, and 
magnetism. Our group has extensively investigated the use of phosphonic acids and phosphate 
esters to build smaller molecular models for several zeotype SBUs in recent years.1 

Herein we report the synthesis, characterization and properties of both 3d and 4f metal complexesof 
organophosphate esters and organophosphonicdiamidesand also on their possible applications. In 
particular, we will present the first molecular model for zeotype D8R secondary building unit based 
on anorganophosphate, selective CO2 adsorption by cobalt-phosphate hybrid 3D framework, 
gadolinium based organophosphates clusters and polymers as magnetic coolants 
andorganophosphonicdiamides based SMMs. 

 

Molecular model for zeotype D8R SBU based on zinc organophosphate 

 

A 3D cobalt organophosphate framework showing selective CO2 capture 

1. R. Murugavel, A. Choudhury, M. G. Walawalkar, R. Pothiraja and C. N. R. Rao, Chem.Rev. 2008,108, 
3549-3655. 
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Recently, supercritical fluids (SCFs) processing rekindles attention in material synthesis owing to their unique 
reaction medium. Attempts have been made to exfoliation and functionalization of graphite and graphene 
nanosheets, respectively [1, 2]. The SCFs with gas-like diffusivity and liquid-like solvent properties along with 
low viscosity facilitates the rapid exfoliation and functionalization process more effectively. Exfoliation of 
layered 2D inorganic graphene analogous (IGAs) into few layer nanosheets is still a challenging issue in 
materials science. Among the various IGAs of layered materials, hexagonal boron nitride is an extremely 
attractive material for multiple technological applications due to its exceptional mechanical, thermal and 
electronic properties [3]. Here, we demonstrate a simple, rapid one-pot exfoliation of hexagonal boron nitride 
into few layer boron nitride nanosheets by supercritical fluids. Exfoliated boron nitride nanosheets were 
analyzed using various analytical techniques like powder X-ray diffraction, UV-visible, FT-IR, FE-SEM and 
Raman spectroscopy. The existence of few layers boron nitride nanosheets was confirmed using AFM and TEM 
analysis. 
 
 

 
Fig 1. Structural and Morphological characterization of exfoliated h-BN nanosheets. (A). XRD, (B). Raman, 
(C). TEM.  
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Indole nucleus is a prominent structural subunit present in numerous natural products and synthetic compounds 
with vital medicinal value.[1] Indole annulated heterocyclic compounds are important due to their biological 
activity.[2] Among the wide variety of heterocycles, N,S containing heterocycles are very important and useful 
classes of compounds which are widespread in nature. There are several examples for the synthesis of 1,2-fused 
indole moieties, while those of their sulphur-containing analogs are rare. A literature survey revealed that there 
are only a few reports are available for the synthesis of indole fused N,S-containing heterocycles. 
Ring-closing metathesis using the Grubbs’ catalyst is one of the best efficient methods for C=C bond formation 
and has received a great deal of attention for the synthesis of medium[3] size molecules as well as macrocycles.[4] 
Synthesis and studies of the indole fused heterocyclic compounds are impressive in organic chemistry due to 
their biological properties. We herein present the successful synthesis of indole fused N,S-containing ring 
systems having different sizes from simple oxindoles via ring-closing metathesis process. 
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The crystal facets engineering and their study have an intense interest from ages.[1] From the 
last few decades researchers have involved to visualize the proper growth mechanism of salt 
crystals precisely but it still remains a challenging task. Therefore, the knowledge of growth 
habits and morphological properties of the crystals is important in understanding and 
exploiting many of their physicochemical properties. Crystal growth morphology has diverse 
applications ranging from drug design [2] to explosives [3] and inverse gas chromatography 
data.[4] Several internal and external factors like temperature, super saturations, solvent and 
impurities[5,6] are responsible for the habit modification of salt crystal morphology. In this 
regard, the influence of additives on the crystal habit has received considerable attention.[7,8] 
It has been found that the additives can reduce crystal growth rate and alter morphology by 
binding to crystal faces and interfering with propagation steps. Here we are interested to find 
out a parameter that may can plays a crucial role for the description of an additive to behaves 
as habit modifiers or non habit modifiers. Otherwise it will remain still empirical as it was for 
last two centuries. 
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Abstract 

 Hydroformylation (HF) is an elegant strategy in the synthesis of synthones particularly when an aldehyde is 
produced in a single step by the reaction of an alkene, CO and H2 in a highly regioselective manner [1]. 
Hydroformylation is one of the important reactions among the homogenously catalyzed reactions used in industries. 
Oxo chemicals find use in the manufacturing of solvents, soaps, detergents, plasticizers and various intermediates for 
fine and perfumery chemicals [2]. This powerful 100% atom efficient process is very attractive at the same time very 
challenging as it requires simultaneous control of regioselectivity. A great deal of progress has been made in the past 
by developing highly reactive regioselective catalysts based on P or P and Nor O as coordinating hetero atom mainly 
with Rh [3,4]. However, the synthesis of most efficient ligands is multifaceted, and requires highly controlled multi-
step synthesis due to the air-sensitive nature of the phosphine ligands which are major hurdles in the successful 
commercialization of this powerful strategy. Therefore, the present talk will outline the background of HF of olefins 
with Rh based catalysts looking beyond phosphorous based ligands. 

 Here highly regioselective hydroformylation of linear alkenes catalyzed by in situ generated rhodium complexes of 
non-phosphorus ligands. A set of synthetically easily accessible and air stable non-phosphorous ligands derived from 
amino acids were evaluated in the hydroformylation (HF) of linear alkenes that gave corresponding products with 
excellent selectivity regioselectivity.  
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Abstract 

The nature of solvent-biomolecule interactions is generally weak and non-specific, addition 

of ionic liquids (ILs), which emerged as novel and new class of solvents, strengthening the 

stability of some proteins whereas the same ILs weaken the stability of some other proteins. 

Although ILs are commonly used for the stabilization of biomolecules, the bimolecular 

interactions of their stabilization/destabilization is still an active subject of considerable 

interest and this approach has been limited. To reveal the impact of ILs on the stability of 

protein, a series of protic ILs possessing tetra-alkyl ammonium cation [R4N]+ with hydroxide 

[OH]- anion were synthesized. In this study, we report structural stability of heme proteins 

such as myoglobin (Mb) and hemoglobin (Hb) in a series of ammonium-based ILs such as 

tetramethyl ammonium hydroxide [(CH3)4N]+[OH]− (TMAH), tetraethyl ammonium 

hydroxide [(C2H5)4N]+[OH]− (TEAH), tetrapropyl ammonium hydroxide [(C3H7)4N]+[OH]− 

(TPAH) and tetrabutyl ammonium hydroxide [(C4H9)4N]+[OH]− (TBAH) by fluorescence and 

circular dichroism (CD) spectroscopic studies. Our experimental results elucidate that less 

viscous IL carrying smaller alkyl chain such as TMAH is strong destabilizer of the heme 

proteins as compared to the IL carrying bulkier alkyl chain which is more viscous IL such as 

TBAH. Therefore, our results demonstrate that the addition of these ILs to the heme proteins 

decrease their thermal stability allowing the protein to be in unfolded state at lower 

temperature than their structure in their native state. Further, we describe the molecular 

structural interaction of the heme proteins with ILs (molecule like a ligand) by PatchDocking 

method.  
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Abstract:  
We report the highly crystalline Ni/CeO2 catalyst with varying amount of Ni content using ammonium 

carbonate complex solution of cerium (IV) at low temperature. The catalyst was characterized by XRD, XPS, 
BET-surface area, SEM, TEM. We have observed that during impregnation of 2.5% Nickle the maximum 
incorporation of nickel (substitution point defect) and increase in the amount of Nickel, create both the 
substituational and interstitial point defects. The synthesized catalysts showed catalytic activity for low 
temperature methane activation to form synthesis gas and facetted aggregates showed excellent activity due to 
its high surface area, Ce3+/Ce4+ ratio and surface defects due to the formation of Ni-O-Ce layer on the surface 
may be the possible reason for the high activity of the catalyst with Ni loading between 5-7 wt%.. The 7.5wt% 
Ni/CeO2 catalyst shows 98% conversion of methane with 72 % selectivity at 800°C without any deactivation till 
50 h on time on stream. 

 

  

  
Fig.1: (a) XPS ‘3s’ Oxygen Spectra of Ni-CeO2 Catalyst. (b) H2-TPR of synthesized Ni-CeO2. (c) CH4-

conversion. (d) Selectivity of CO with temperature 
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The direct functionalization of C–H bonds in organic compounds has emerged as a powerful and ideal 

method for the construction of carbon–carbon and carbon–heteroatom bonds.1 A green, practical, and metal–
free protocol for direct addition of α–and γ–alkylazaarenes to isatins has been developed via sp3 C–H 
functionalization in water under controlled microwave. This methodology provides a mild and fast access to 
biologically important azaarene–substituted 3–hydroxy–2–oxindoles in good to excellent yields. Interest in 3-
substituted-3-hydroxy-2-oxindoles has increased rapidly as this core structure is present in a number of potential 
drug candidates for the treatment of proliferative diseases.2 The direct addition of benzylic C–H bonds of α-
alkylazaarenes to isatins for the synthesis of azaarene-substituted 3-hydroxy-2-oxindoles represents the most 
simple and straightforward method to construct such motifs. In light of above we reported the TBAF–catalyzed 
sp3 C–H  functionalization of α/γ–alkylpyridines and α–alkylquinolines in water under controlled MW 
(Scheme).      

 

 
Scheme: Functionalization of α–and γ–alkyl 
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Abstract: 
BODIPYs (4,4-difluoro-4-bora-3a,4a-diaza-s-indacene) have emerged as fascinating class of dyes 

which has attracted remarkable research interest because of its excellent physico-chemical properties with 
potential applications. The present work aimed at the synthesis of meso-alkyne functionalized BODIPYs as 
sensors [1, 2]. All the synthesized molecules were characterized by UV-Visible, IR, 1H NMR spectroscopic and 
mass spectrometric methods. The compounds were further confirmed by single crystal X-ray diffraction 
analysis. Hirshfeld surface analyses (HSs) were done and the 2D fingerprint plots (FPs) were generated in order 
to quantify the intermolecular interactions present in the crystals using Crystal Explorer 3.1. The cation sensing 
properties [3,4] of alkyne-functionalized BODIPYs were tested towards various metal ions (Hg2+, Mn2+, Fe2+, 
Fe3+, Co2+, Ni2+, Cu2+, Zn2+, Na+, Ca2+, Cd2+ and Pb2+) and other metal ions are in progress. An overall schematic 
representation is shown in figure 1. 

  

 
Figure 1. Synthesis of alkyne functionalized BODIPYs and their sensing properties towards various metal ions 
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The hydrophobic modification of chitosan enhances the affinity towards protein, lipid like 
macromolecular environment and forms typical hydrophobic core with hydrophilic shell nanospheres for 
transmembrane injection and intracellular delivery.1  The 1,10-phenanthroline-5,6-dione (phendione) modified 
chitosan (scheme 1) has more smoothened surface in comparison with the pure chitosan and is clearly observed 
by the AFM measurements. The Sq, Sp, Sv and the TSku- Kurtosis values in comparison with the pure chitosan 
demonstrates the smoothened surface of the biomaterial with asymmetric distribution of the peaks and valleys. 
The FTIR and 1H NMR characterizations of the modified chitosan clearly show the inclusion of the intercalator 
phendione to the –NH2 group of chitosan. The XRD pattern of the modified chitosan shows the orthorhombic 
pattern as that of the pure chitosan with a new peak around 23̊ may be due to the planar phendione modification 
in the amino groups. The phendione chitosan shows antibacterial, antifungal and anticancer activities as that of 
the free ligand phendione showing the ability of intra-cellular distribution and antagonist activation towards 
cellular stimuli.2 

  

 
 
Scheme 1. The NH2 group modification of chitosan using  phendione ligand  to 1,3,2-dioxazole with phenanthroline 
intercalator. 
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The indigenous property of cell-penetrating peptides to deliver therapeutic molecules (nucleic acids, 
drugs, imaging agents) to cells and tissues in a nontoxic manner indicated that they may be potential 
components of future drugs and disease diagnostic agents. 1Abes et al. reported that the spacing 
between the charge, hydrophobicity of the linker between the R residues and stereochemistry of the R 
units influenced intracellular biological activity of PMO conjugated to (R-X-R) peptide. We introduced 
a small change in amphipathicity of these oligomers by replacing the amide linkage by carbamates. 
This change significantly improved their properties, in term of cellular uptake, cargo delivery, and 
cytotocity. 2 Here we synthesized novel N-aminoalkyl proline-derived spacers (X') in polycationic (R-
X-R) motif (where R is arginine amino acid ) cell-penetrating α-ω-α-peptides.These modified  spacers 
were improved molecular transporters and their structural features were studied by CD, FACS analysis 
showed enhanced cellular uptake and confocal microscopy indicated predominantly cytoplasmic 
localisation.The chirality as well as the  contribution to the hydrophobicity and flexibility derived from 
the spacer chain was found to have marked influence on the cell-penetrating and cargo delivery 
properties of the cell-penetrating peptides (CPPs). The oligomers were also efficient at transporting 
pDNA into cells. The peptides containing N-(3-aminopropyl)-D-proline spacers were found to be the 
best at cell penetration and cargo delivery in the CHO-K1 cell.3 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Table 1 Synthesized peptides  
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S.No. Peptide Sequences Mass (MALDI-TOF)  
Calcd. Obsd. 

1 cf-(R-aeLP-R)4-NH2 (I)                   2184.26 2185.03 

2. cf-(R-aeDP-R)4-NH2 (II)                 2184.26 2184.79 

3. cf-(R-apLP-R)4-NH2 (III)                 2240.32 2241.69 

4. cf-(R-apDP-R)4-NH2 (IV) 2240.32 2241.60 

5. cf-(R-X-R)4-NH2 (V)                    2077.48 2078.07 

6. Ac-Phe-(R-aeDP-R)4-NH2 (VI)        2016.50 2020.86 

7. Ac-Phe-(R-apDP-R)4-NH2 (VII)       2072.61 2076.71 

8. Ac-Phe-(R-X-R)4-NH2(VIII)          1907.25 1907.33 
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1,2,3-Triazoles are five member aromatic heterocyclic  compound. Triazole moiety has wide 
range of applications in medicinal, biological and other areas. So we have synthesized novel 
triazole molecules by arylation on triazole core with Pd catalysis. All the molecules were 
characterized by 1H NMR, 13C NMR and HRMS. The molecular structure was confirmed by 
single crystal XRD.  

Generally 1,2,3-triazole were synthesizing by the addition of alkynes and azides in presence 
of Cu(I) catalysed medium[1,2]. But the choice of substituents were limited based on the 
feasibility of cycloaddition. So, an alternative we envisaged direct arylation on the triazole 
ring by Pd catalyst. These methods open view of modified triazoles. 

 

 

 

Keywords: Arylation, triazoles, Pd-catalyst  
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The synthetic approach towards novel azido ester as energetic plasticizers has been discussed. 
Azido ester plasticizers[1,2] have been reported to have better stability and good 
compatibility with azido binder like Glycidyl Azide Polymer (GAP). They show high heat of 
formation and low Tg and low viscosity due to lack of restrictive interchain entanglement in 
contrast to most linear polymers. The Azido ester additives behave as lubricants during 
process and toughening agent in the final blend formulation [3]. These plasticizers having 
energetic group such as azido group and methodology is ecofriendly, cheap and scalable. 
These molecules were characterized by FTIR, 1H NMR, 13C-NMR and HRMS and thermal 
stability by using TGA and DSC and computational studies.  
 
 
Keywords: Azido esters, Plasticizers, binders 
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A new (+)-norepinephrine alkaloid syncarpamide (1) was isolated from the stem of Zanthoxylum 
syncarpum.1,2 It showed antiplasmodial activity with IC50 values of 2.04 μM against Plasmodium falciparum D6 
clone and 3.06 μM against P. falciparum W2 clone, respectively. Its synthesis was achieved using Sharpless 
dihydroxylation of 1,2-dimethoxy-4-vinylbenzene and its structural analogues were synthesized and tested for 
antiplasmodial activity. 

 

 
 

Fig.1: Structure of syncarpamide (1)  and their Oxygen (2) and Amino (3) analogues. 
 

Various chiral oxygen and amino analogues of syncarpamide (60 analogues) were synthesized and among 
the tested analogues, 3 molecules showed promising antiplasmodial activity with IC50 values in the range of 3-4 
μM against P. falciparum. The complete biological study of all the synthesized analogues and their structure 
activity relationship (SAR) is under progress. The chemistry and antimalarial activities of syncarpamide and its 
analogues will be discussed in detail. 

 

 
 
Fig.2: Synthesized analogues of Syncarpamide exhibiting antiplasmodial activity. 
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Lactone rings are a structural feature of many natural products. Most particularly, those bearing a 5, 6-

dihydropyran-2-one moiety are relatively common in various types of natural sources. These pyrones shows 
wide range of pharmacological activities due to the presence of an α,β-unsaturated δ-lactone [1] moiety as an 
important structural feature. α,β-Unsaturated δ-lactone functionality is presumed to be responsible for biological 
activities as a result of its ability to act as a Michael acceptor in the presence of protein functional groups [2]. 

Because of their manifold biological properties, medicinal as well as organic chemists have turned their 
attention to develop short and stereoselective synthetic routes for their synthesis. 
  

(+)-Osmundalactone was isolated from Paxillus atromentosus by Buchanan et al [3]. Paxillus 
atrotomentosus belonging to the Paxillaceae family is a lignicolous mushroom with a large cap and frequently 
appears on decaying tree trunks. More recently in 2010 Chen et al [4] isolated the isomer of osmundalactone, 
(5R,6R)-5,6-dihydro-5-hydroxy-6-methyl-2H-pyran-2-one (4-epi-(+)-osmundalactone) from the Angiopteris 
esculenta. 

 

 
 
As part of our continued interest in the exploitation of the reactivity and the usefulness of carbohydrate 

derivatives in organic synthesis, we have developed an efficient and expeditious synthesis of synthesis of (+)-
osmundalactone and 4-epi-(+)-osmundalactone from the readily available glycal derivative tri-O-acetyl-D-
glucal. 
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Abstract: 

Dimethyl carbonate (DMC), is an important intermediate and is widely used in industry, due to its nontoxicity, 
good biodegradability, and excellent solubility. [1] It can replace phosgene, dimethyl sulfate, chloromethane, and 
methyl chloroformate as carbonylation, methylation, esterification reagent, and it can also be used as an additive 
for gasoline, flavoring agent of foodstuff, electronic chemical, etc. [2,3]  Thus, the effective synthesis of DMC 
becomes more and more important. 
 
Industrially DMC is synthesized by three routes 1) phosgenation of methanol 2) oxidative carbonylation of 
methanol [4] and 3) UBE process (using NO). [5] Phosgenation of methanol has been phased out because of the 
extreme toxicity of phosgene and by-product HCl causes serious corrosion. The oxidative carbonylation of 
methanol suffers from explosion hazards and need of corrosion resistant reactors.  
 
Considering the social and environmental effects of pollution, it is importance to find out environmentally 
friendly routes for DMC synthesis. Significant amount of work being carried out by these ecofriendly routes: 1) 
The urea methanolysis [6] 2) The direct synthesis of DMC from CO2 with methanol [7] 3) The Transesterification 
of ethylene carbonate and methanol. [8] 

 
Reaction scheme: 
 

 
 
 
We have studied DMC synthesis by transesterification of ethylene carbonate with methanol using Hydrotalcite 
as a catalyst. Hydrotelcite (HT) is a clay miniral, non-toxic, easy to separate and recyclable catalyst which 
makes this process environmentally friendly. Different types of HT were prepared using co-precipitation method 
by varying combinations of bivalent (Ca, Mg, etc) and tri valent (Al, Cr, Fe,Ce etc) cations. All these materials 
were characterized in detail. All the Hydrotelcites are active among them Mg/Fe HT exhibited superior catalytic 
activity 83% EC conversion with 85% DMC Selectivity under mild reaction conditions. Parametric study and 
catalyst recyclability have been investigated in detailed. 
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Abstract: 
Dimethyl carbonate (DMC), is an important intermediate and is widely used in industry, due to its nontoxicity, 
good biodegradability, and excellent solubility. [1] It can replace phosgene, dimethyl sulfate, chloromethane, and 
methyl chloroformate as carbonylation, methylation, esterification reagent, and it can also be used as an additive 
for gasoline, flavoring agent of foodstuff, electronic chemical, etc. [2,3]  Thus, the effective synthesis of DMC 
becomes more and more important. 
 
Industrially DMC is synthesized by three routes 1) phosgenation of methanol 2) oxidative carbonylation of 
methanol [4] and 3) UBE process (using NO). [5] Phosgenation of methanol has been phased out because of the 
extreme toxicity of phosgene and by-product HCl causes serious corrosion. The oxidative carbonylation of 
methanol suffers from explosion hazards and need of corrosion resistant reactors.  
 
Considering the social and environmental effects of pollution, it is importance to find out environmentally 
friendly routes for DMC synthesis. Significant amount of work being carried out by these ecofriendly routes: 1) 
The urea methanolysis [6] 2) The direct synthesis of DMC from CO2 with methanol [7] 3) The Transesterification 
of ethylene carbonate and methanol. [8] 
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activity 83% EC conversion with 85% DMC Selectivity under mild reaction conditions. Parametric study and 
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The construction of functionalized coordination polymers (FCPs) have been subject of interest in last 

few decades due to their fascinating architectures and versatile applications in different fields [1-3]. The suitable 
organic spacers, metal precursors and synthetic methodologies are the essential criteria to design the FCPs with 
different physical properties [4,5]. Therefore, the choice of organic spacer is extremely important to fine-tune 
the structural and desired functional properties of FCPs through coordination mode or non-covalent interaction 
mode. Within these organic spacers, the imidazolium carboxylic acids are of special interest as they have 
[C−H]δ+ functional group (potential functional group for anion reorganization and post modification to generate 
N-heterocyclic carbene tethered catalytically active metal centers) along with excellent functional group 
tolerance at N-positions. The synthesis and spectral properties of zwitterionic coordination networks, 
[L2Mn(H2O)2]∞ (1), [L2Co(H2O)2]∞ (2), [L2Ni(H2O)4]∞ (3), [L2Cu]∞ (4), [L2Zn(H2O)2]∞ (5) and [L3Cd2(Br)2]∞ 
(6) will be discussed. Besides magnetic properties of 1, 2, 3 and 4 will also be discussed. 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1: Molecular structure of 6. 
 
 
Reference 
 

1. L. J. Murray et al., Chem. Soc. Rev., 38, 1294, 2009.  
2. J. Heine et al., Chem. Soc. Rev., 42, 9232, 2013.  
3. M. Kurmoo, Chem. Soc. Rev., 38, 1353, 2009.  
4. F. A. A. Paz et al., Chem. Soc., Rev. 41, 1088, 2012.  
5. N. Stock et al., Chem. Rev., 112, 933, 2012. 

 
 
 
 
 
 
 
 
 
 
 
 



P-469: Bio-based foam membranes for sustainable oil-water separation 
Jai Prakash Chaudhary, Sanna Kotrappanvar Nataraj*, Ramavatar Meena* 

Process Design & Engineering Cell,  
CSIR-Central Salt & Marine Chemicals Research Institute, G. B. Marg, Bhavnagar-364002, 

Gujarat, India. 

E-mail: rmeena@csmcri.org; sknataraj@csmcri.org Fax: +91-278-2567562; Tel: +91-278-
2567760 

Abstract:  

We have developed a low cost, high performance bio-based membrane technology to clean 
harsh wastewater streams sensitive to environmental sustainability. Novel foam membranes 
(FMs) have derived from agarose (Agr) and gelatin (Gel) in combination with a non-toxic 
fruit extract genipin (G). FMs were successfully tested for their oil-water separation 
efficiencies. Stable microporous foam membranes with nominal pore size covering the 
microfiltration and ultrafiltration range generated as high as  >500 L.m-2.h-1 continuous flux 
with ~98 % pure product water. One of the advantages with FM, post oil-water separation is 
that it undergoes easy membrane cleaning process thereby retaining surface activity for long 
term performance, and another hand FM is degradable under soil conditions. 
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Abstract: Cyclooxygenases (COXs; prostaglandin G/H synthases) catalyzes the first two steps in the 
biosynthesis of (PGs) [1]. COXs exist in two distinct isoforms, a constitutive form COX-1 and an inducible 
form COX-2. These two COXs are the targets of widely used nonsteroidal anti-inflammatory drugs (NSAIDs), 
which play a therapeutic role in the treatment of fever, pain and inflammation. Selective small molecule COX-2 
(PDB-ID: 5COX) inhibitors are synthesized and characterized by 1H-NMR, 13C-NMR, HR-MS analysis. 
Molecular docking studies of each of them with COX-2 are done with Autodock vina [2] extensively using the 
Python script collection (Autodock Tools [3]). The visualization and binding site analysis is done by PyMOL 
[4]. Lowest binding energy of the complexes is calculated from YASARA [5]. Furthermore, the synthesized 
compounds exhibit different photophysical properties. Emission spectra and red-shift of λ-max respectively are 
in accordance with the fluorescence property and inclusion complex formation with cucurbit-uril and β, γ-
cyclodextrins.  
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The water-gas shift reaction (CO + H2O → CO2 + H2) (WGSR) is an important industrial 
process for removal of carbon monoxide and production of H2  catalyzed by carbonyl 
complexes of transition metal Fe, Ru, Ni, Rh etc.Typical mechanism for WGSR had been 
proposed in earlier studies [1-2]. We will present a theoretical study for a recent experiment 
[3] on the Reverse water gas shift reaction i.e. H2 + CO2→ CO + H2O (RWGSR) catalyzed 
by Ruthenium halogen carbonyls complexes.  
 

 
 

 
 
The mechanism, energetics and possible transition states are calculated using Density 
Functional Theory (DFT).  
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Abstract 
 

Investigations on the  micellization behaviour of a series of freshly prepared[1-3] imidazolium based surface 
active ionic liquids [SAILs] viz 1-Octyl-3-methylimidazolium chloride [OMIM][Cl], 1-Octyl-3-
methylimidazolium dodecylsulphate [OMIM][DS], 1-Octyl-3-methylimidazolium benzoate [OMIM][Bz], 1-
Octyl-3-methylimidazolium salicylate [OMIM][Sc], 1-Octyl-3-methylimidazolium acetate [OMIM][Ac] 
through probe less UV-Visible spectrophotometry have been undertaken. The cmcs estimated through 
spectrophotometric method were found to be a close match to the value estimated through tensiometry for the 
investigated SAILs. The cmc for the investigated SAILs were found to vary as order 
[OMIM][Cl]>[OMIM][Ac]>[OMIM][Bz]>[OMIM][Sc]>[OMIM][DS] [4-8]. Also to the best of our knowledge 
the synthesis, characterisation and micellization behaviour of [OMIM][Bz] and [OMIM][Sc] which  is the first  
report of such a kind will be presented. 

KEY WORDS: Surface active ionic liquids, Probe less UV-Visible Spectrophotometry, Tensiometry, 
Micellization. 
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Abstract  

 Theoretical  studies on the perylene based dyes  for efficient dye sensitized solar cells was 
carried out using Gaussian 03[1] using 6311-g (d,p) and B3LYP[2]. The extension of the 
framework was carried out in the donor -pi acceptor form with perylene as the donor, furan / 
pyrrole / thiopene as the pi-bridge and cyanoacrylic group as the acceptor. It was followed by 
Substitutions on the bay positions with  different groups on the basic dye molecule. TDDFT  
studies were carried out for all the dye both in vaccum and solvent phase to study the UV 
absorption behaviour of these dyes for efficient dye sensitized solar cells(DSSC’s). Both the 
optical and photovoltaic properties of these dyes were studied. From the calculation of 
various vital parameters it was found that dye P7 exhibits a good balance of the various 
optical and photovoltaic properties thereby enhancing the efficiency of the DSSCs based on 
such systems.  

Keywords : DFT, HOMO-LUMO energy gap, free energy of electron Injection and Light 
harvesting efficiency. 
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                                                         Fig. UV-Visible spectra of the dyes 
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P-474: Synthesis of atomically precise silver clusters using the miscibility 
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Interesting structural, optical and electronic properties of quantum clusters as well as their potential 
applications in catalysis, biomedicine and nanoelectronics have made these systems important for chemistry and 
materials science as a whole. Systematic size evolution of these clusters leading to bulk materials allows the 
investigation of emergence of size-dependent properties. We have developed a new strategy to synthesize a 
diverse array of organic soluble, atomically precise silver clusters. The technique, based on the miscibility 
principle of solvents, uses no phase transfer agents which is a persistent impurity for the previously reported two 
phase methods and makes various clusters of masses 8.0, 13.4, 22.8, 29.2 and 34.4 kDa by changing the reactant 
compositions. Among the silver clusters formed, we have studied the new 13.4 kDa species with unique step-
like features in the UV-vis spectrum in detail by mass spectrometry and other analytical techniques. The 
compound has been assigned as Ag68(SBB)34 which is  reported for the first time. By time dependent studies, we 
have shown that the synthetic route follows the bottom up approach. The material forms microcrystals. We are 
expecting that the proposed synthetic strategy and the cluster synthesized will help to extend the area of 
atomically precise clusters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Phase diagram of the three-component system used for the experiments. Four different regions in the 
phase diagram are marked where the reactions were performed. Mass spectrum of the characterized product 
(Ag68SBB34) is shown. 
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Abstract 
Effects of γ-irradiation on nano phosphors is a growing area of interest in recent years due to its wide range of 
applications in diverse fields like medical imagining, drug delivery, industrial process, optical communications, 
lasers, solar cells, fluorescent lamps, light emitting diodes etc[1-3]. Eu3+and Dy3+ doped uniform hexagonal 
YPO4 nano phosphors with size ranging from 30-70 nm width and 220-300 nm length have been synthesized by 
hydrothermal technique. The prepared phosphors were characterized by X-ray diffraction (XRD), fourier 
transform infrared spectroscopy (FT-IR), transmission electron microscope (TEM), photoluminescence spectra 
(PL) etc. YPO4: Eu3+ gives three red emission peaks at 582, 587 and 610nm corresponds to 5D0-7F0, 5D0-7F1 and 
5D0-7F2 transitions, respectively. YPO4: Dy3+ exhibits two emission peaks at 485 nm (blue) and 575 nm (yellow) 
corresponding to 4F9/2-6H15/2 and 4F9/2-6H13/2 transitions, respectively. Moreover, quenching of 
photoluminescence was observed in both YPO4: Eu3+ and YPO4:Dy3+ phosphors at 5 and 300 k Gy radiation. 

                   

Fig.1. TEM images of (a) YPO4:Eu3+, (b) YPO4:Dy3+, (c) Photoluminescence spectra of YPO4:Eu3+ (1) 
unirradiated (2) γ-ray irradiated 5kGy (3) γ-ray irradiated 300kGy. (d) Photoluminescence spectra YPO4:Dy3+ 
(1) unirradiated (2) γ-ray irradiated 5kGy (3) γ-ray irradiated 300kGy.                    
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Abstract: 
Interaction of antihypertensive drug Amiloride (AMI) with biologically important metal ion, Cu2+ in various 
micellar media (anionic SDS (Sodium dodecyl sulfate), nonionic TX-100 (TritonX-100) and cationic CTAB 
(Cetyltrimethyl ammonium bromide)) and at different pH is studied using fluorescence spectroscopy. It was 
observed that the fluorescence properties of AMI remain unaltered in the absence of micellar media with 
increasing concentration of metal ion. The enhancement in fluorescent intensity of AMI was observed in anionic 
micelle due to the switch of the aqueous surroundings of the fluorophore to the hydrophobic microenvironment 
provided by SDS micelles. Quenching of fluorescent intensity of AMI on addition of Cu2+was observed in 
anionic micelle, whereasno remarkable changes observed when AMI was present in cationic and nonionic 
micellar medium. The binding constant and bimolecular quenching constants were evaluated for the drug-metal 
complexes using Stern-Volmer equation and fluorescence lifetime values.   

Figure 1: Fluorescence emission spectra of AMI (1x10-6M) in presence of SDS (10 mM) with increasing Cu2+ 

concentration (10-100ppm) at A) pH ~7. B) pH ~2. 
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Abstract: 
 

Partially conjugated hyper branched pyrazinefunctionalizd poly(phenylenevinylene) 

(HPPV) was synthesized via Wittig route by using trimethylol propane as the core and 2,3-

dimethyl substitutedpyrazinephenylenevinylene as the connecting unit. The structure of 

HPPV was confirmed by spectral studies viz., UV, FT-IR, NMR and GPC. It was found that 

the HPPV was highly soluble in common organic solvents.  Absorption and 

photoluminescent property were studied with various solvents.  The oxidation potential was 

studied by cyclic voltammetry.  The clear morphology of the polymer was observed from 

AFM.  Because of the HPPV is having excellent performance in photoluminescence which 

can be used as a good material in light emitting diodes(LEDs). 

 

keywords:Hyperbranched Polymer;Photoluminescence; Wittig Reaction; Pyrazine; 

Poly(phenylenevinylene) 
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Abstract:  

We have developed carboxymethylagarose stabilized gold nanoparticles (CMA-AuNPs) 
generated through a rapid, cost effective and green route for the selective detection of Hg2+ in 
aqueous media. When CMA-AuNPs were exposed to an aqueous Hg2+, a blue shift for its 
localized surface plasmon resonance is observed along with color change of the solution. The 
probe enables to detect Hg2+ in the range of 0.01–100 ppm even in spiked lake water samples. 
This study opens a sustainable and eco-friendly route for selective detection of Hg2+ in 
aqueous solution and may find potential application towards water purification. 
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Abstract : 
Graphene have potential to create a revolution in the field of biomedicine because of their low cytotoxicity and 
larger surface area to volume ratio [1,2]. In this study, we are exploring therapeutic as well as a diagnostic 
potential of graphene quantum dots (GQDs). GQDs are synthesized from ash as a carbon source using 
microwave. We obtained ~2-5nm particles with a charge of -8.44 mV. Moreover, FTIR spectroscopy showed 
three peaks at ~1078, ~1590, ~1321 cm-1 representing stretching vibrations of C-O, C=C, carboxyl or conjugated 
carbonyl group. The emission wavelengths of GQDs are 440 nm implying its use in FACs and confocal 
microscopy as a fluorescent probe. Also, it was observed that GQDs are not cytotoxic from a concentration of 
20 – 200 mg/mL. GQDs are further employed for conjugation with protein and antibodies against Her2, a 
receptor overexpressed in breast cancer cell lines. Smar1 (scaffold/matrix associated region binding protein 1) 
used in the study is a tumor suppressor protein [3]. Thus, we hypothesize the theranostic approach employing 
GQDs/Smar1/Ab conjugation using approaches, linker molecules, coated GQDs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 1. Photoluminescence spectra of GQDs.          Figure 2. UV-visible spectra of Smar1. 

Reference 
1. X Sun et al., Nano Res., 1(3), 203–212, 2008. 
2. Zhang L et al., Small., 6(4), 537–544, 2010. 
3. R Kaul-Ghanekar et al., BMC Cancer, 9(50), 2009. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

300 350 400 450 500 550
0

10

20

30

40

50

60  ex-480
 ex-300
 ex-320
 ex-340
 ex-360
 ex-380
 ex-400
 ex-420
 ex-440
 ex-460  

 

In
te

ns
ity

(a
.u

)

Wavelength(nm)
200 210 220 230 240 250 260 270 280 290 300

-1

0

1

2

3

4

 

 
Ab

so
rb

an
ce

(a
.u

)

Wavelength(nm)

SMAR1+Buffer



P-480: Synthesis and Characterization of Lignin supported Nickel 
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A b s t r a c t  

Lignin supported nickel (0) nanoparticle was synthesized by reduction of Ni(II) salt successfully. The 

influence of the various parameters on the particle size of Ni nanopatrticles were studied. The morpology and 

size of the Ni nanopatrticles were characterized by UV Vis, FT-IR, SEM , PXRD and ICP.The compositions 

was determine by EDAX measurements and was found that 25% of Ni was loaded on lignin.This hereogeneous 

nano nickel catalysthave been used in the transfer hydrogenation of carbonyl compounds into alcohols.Short 

reaction time with good to excellent yields (85-95%) of the desired products represents the effectiveness of this 

catalyst for these reactions. The catalyst was reusable for several times in repeating cycles without considerable 

loss in its activity and the catalyst was recovered by simple filtration and reused for many times .The Nickel 

nanoparticles unveiled a superior behavior in comparison with commercially available nickel catalysts. 

 

 

 

 

 

 

 

 

 
SEM images of lignin and lignin supported nickel nanoparticles (NPs) 

10 20 30 40 50 60 70 80
100

150

200

250

300

350

400

450

500

INT
ENS

ITY
 

2Θ

lignin Ni 

 

XRD of Lignin @ Nickel nanoparticles 

CH3

O

CH3

OH

LIGNIN@NI NANOPARTICLE 

HCOONH4,THF N2 25  oC
RR  

NiCl2.6 H2O 

RT 

Lignin Lignin-Ni NPs 

mailto:raghukp1@gmail.com�
mailto:raghavendrakumar@tumkuruniversity.in�


P-481: Design and synthesis of ‘Aggregation Induced Phosphorescence-AIP’ 
Active Platinum(II) Complex and a Facile Approach to Phosphorescent 
Mesoporous Silica 

  
Sheik Saleem Pashaa, Parvej Alama, Amrit Sharmaa, Gurpreet Kaurb, Angshuman Roy Choudhuryb, 
Inamur Rahaman Laskara* 
 
aDepartment of Chemistry, Birla Institute of Technology and Science, Pilani Campus, Pilani, 
Rajasthan,  India, ir_laskar@bits-pilani.ac.in; bDepartment of Chemical Sciences, Indian 
Institute of Science Education and Research (IISER), Mohali, Sector 81, S. A. S. Nagar, 
Manauli PO, Mohali, Punjab, 140306, India, angshurc@iisermohali.ac.in 

 
 

‘Aggregation Induced Phosphorescence-AIP’ Active Platinum(II) complexes  are very rare. 
The strategic design and syntheses of these types of complexes has a great importance in the 
areas of biomedical and optoelectronic applications1. The various solid state applications and 
the solution phase many bio applications with luminescent materials are mainly suffering 
from ‘Aggregation Caused Quenching (ACQ)’1. The AIP is an anti ACQ phenomenon. The 
AIP complexes of Pt(II) having huge demand due to their very high quantum efficiency and 
strong luminescence in solid state. The syntheses of AIP active molecules are normally 
carried out through introduction, by using rotor type bulky group2. We have synthesized a 
novel molecule [Pt(ppy)(NH2CH2CH2NHCPh3)] which have no emission in solution, but 
shows strong emission in its aggregated form supporting its AIP nature. The mixing of this 
orange emitting complex with non-luminescent mesoporous silica3 is resulted a green color 
emission. We will demonstrate the change of this luminescence behavior. 
                      
 

                       
 
Figure 1: AIP property of Pt(II) complex and its emission spectra with defferent ratio of 

MeOH and water (0-95%, v/v) 
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Alkyne in Aqueous Media 
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   The 1,2,3-triazole unit abounds in many biologically active nitrogen compounds exhibiting versatile 
activities such as antibacterial, anticancer, antiviral and antituberculosis [1]. This molecules can be 
accomplished by the conventional copper-catalysed azide-alkyne cycloaddtion (CuAAC) [2]. But this method is 
limited only to terminal alkynes. For internal alkynes, a few methods have been reported in the literature [3]. 
However cycloaddition of azide with internal alkynes still remains as a challenge. Here we report the efficient 
azide-internal alkyne cycloaddition using CuO nanoparticles under aqueous condition. Catalyst recyclability and 
base free condition are the salient features of this protocol.  
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R R R1 N3+
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N
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P-483: Synthesis of Indole Fused Heterocycles via Iodine Mediated 
Intramolecular Cyclisation and C-N Bond Formation  
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Indole moiety is widespread in various natural products, biologically important and pharmaceutically 
active molecules. Development of new chemical strategies for the functionalization of indole is always been 
area of interest.[1] However, C2 amination of indoles is very less explored. Pd/Cu catalyzed methodologies 
have been developed for C-N bond formation for C2 amination of Indole.[2] Complimentary to these metal 
mediated reactions, metal free, C2 amination of indoles have been reported by Yang et al.[3] However, these are 
intermolecular and some of these involve microwave irradiation.[4] Herein we have developed iodine mediated 
intramolecular C2 amination of Indoles to synthesize novel indole fused heterocycles (Scheme 1).[5] In this 
strategy, C2 amination of indoles has been carried out by using iodine and Cs2CO3 in acetonitrile at 60 oC. This 
reaction produced various highly substituted indole fused heterocycles in good yields.   

 
 
 
 
 
 
 

 
 
 
 
 
Scheme. 1: Iodine mediated intramolecular cyclisation and C-N bond formation. 
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P-484: A Simple and Efficient Method for the Synthesis of chiral β-organo- 
telluroamines from chiral β-aminomethanesulfonate hydrochloride 
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Karnataka, India 
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Abstract: A simple and efficient method for the synthesis forchiral β-organotelluro amines(4a-c) has been 
developed from the freshly synthesized chiralβ-aminomethanesulfonatehydrochloride(2a-c)by the reaction of 
sodium aryltellurolate (ArTeNa, generated in situ by borohydride reduction of diorganoditelluride, Ar2Te2) 
(Method 2). This method gives directly pure and high yield (90-95%) of chiral β-organotelluroamines. These 
chiral β-aryltelluroamines(4a-c) also prepared by nucleophilic substitution of mesyloxy group by 
oranotellurolate (RTe-) in chiral n-boc β-amino methanesulfonates gave chiral n-boc β-organotelluro amides(3a-
c), in 80-85 %. Ondeprotectionof bocin 3a-c in the presence of an acid afford chiral β-organotelluro amines (4a-
c) with 45-55% yields (Method 1). The compounds 4a-cand 3a-cwere characterized by 1H,13C{1H} NMR, FT-
IR spectroscopy and elemental analysis. 
 
Key Words:Chiral amino alcohol, Ditelluride, β-Aminomethanesulfonatehydrochloride,Chiralβ-telluro amine 
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Phytochemical investigation of acetone extract of aerial parts of Pogostemon parviflorus (Family: Lamiaceae) 
afforded seven compounds including three new eudesmane sesquiterpenoids, 3β-acetoxy stemonolone (1), 5α-
hydroxy-8α,15-diacetoxy-eudesma-1,3-diene-6-one (2) and 7α -hydroxy-eudesma-1,4-dien-3,6-dione (3) along 
with four known metabolites, stemonolone (4), spathulenol (5), stigmasterol (6) and 3β-hydroxy-D:B-friedo-
olean-5-ene (7). Structures of new compounds were elucidated by detailed 1D and 2D NMR spectroscopic 
studies and XRD studies of compound 3. All isolates were evaluated for antiproliferative activity against human 
cancer lung cell line A549 adenocarcinoma and antimycobacterial activity against Mycobacterium tuberculosis 
H37Ra. Compound 1 showed antiproliferative activity with IC50 9.5 µg/mL. Compound 3 exhibited 
antimycobacterial activity with IC50 3.22 µg/mL. Known compounds 4 and 7 also exhibited promising 
antimycobacterial activity with IC50 3.86 and 1.61 µg/mL.  
 
 

 

 
 
 
             

 
        Ortep diagram of compound 3 
 
 
 
 

 
                 Fig.1: Isolated bioactive molecules from acetone extract of aerial parts of P.parviflorus 
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New Approach to Thioamides 
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             Decarboxylation of carboxylic acids by loss of carbon dioxide has recently emerged as a powerful tool 
to form C-C or C−X bonds in organic synthesis [1]. However, most of the decarboxylative coupling reactions 
described so far requires transition-metal catalysts including palladium, copper, and other metals. Therefore, the 
direct oxidative decarboxylation routes under metal-free conditions to form new C−C or C−X bonds is of 
overriding value and challenging. Thioamides are vital structural motifs widely used as key intermediates and 
versatile building blocks for the construction of biologically important sulfur-containing heterocycles [2]. The 
most commonly used conventional methods are thionation of amides and Willgerodt−Kindler reaction involving 
aryl alkyl ketones, elemental sulfur, and amine [3]. However, these methods have limited applications because 
of the harsh reaction conditions, long reaction time, and low yields. Therefore, the development of new 
strategies for the synthesis of thioamides employing new, readily available, inexpensive, and environmentally 
benign starting materials is highly desirable. In the light of above fact, we describe herein for the first time an 
efficient, one-pot, metal-free decarboxylation reaction for the synthesis of thioamides by the reaction of 
arylacetic acid or substituted cinnamic acid, amines, and elemental sulfur without the need of any transition 
metal and oxidant (figure 1). 

 

 

 

 

 

 

                                                 Figure 1.  Metal and oxidant free decarboxylation 
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Diorganotin(IV) hydrazones (1–3) derived from isoniazid and acetylacetone were synthesized and thoroughly 
characterized by analytical and various spectral techniques (UV-vis, IR, 1H 13C and 119Sn NMR, ESI-MS and 
elemental analyses). The molecular structure of diphenyltin(IV) analogue, 3 was ascertained by single X–ray  
crystallography. To get an insight into the possible mechanism of action, interaction studies of these complexes 
were investigated with CT DNA and human serum albumin (HSA) by using different biophysical methods such 
as UV–Vis spectroscopy, fluorescence spectroscopy, Fourier transform infra–red spectroscopy and circular 
dichroism spectroscopy. Notably, the complexes exhibited effective binding with calf thymus DNA through 
electrostatic interactions and cause static quenching of the human serum albumin (HSA) fluorophore. Mode of 
interaction of the complexes with DNA/protein has also been supported by molecular docking. In addition, 
cytotoxicity assay against U373MG (CNS), PC3 (prostrate), Hop62 (lung), HL60 (leukemia), HCT15 (colon), 
SK–OV–3 (ovarian), HeLa (cervix) and MCF7 (breast) cancer cell lines manifested significant anticancer 
activity of di-n-butyltin(IV) hydrazone.  
 

 

Fig1. Ball and stick model of diphenyltin(IV) hydrazone, 3. 
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C-aryl glycosides, both of synthetic and natural origins, are significantly important in medicinal 
chemistry owing to their stability toward enzymatic and chemical hydrolysis as compared to their O- and N-
glycosides [1]. They are versatile chiral building blocks in pharmaceutics and have the potential to act as 
enzyme inhibitors and stable sugar mimics [2].  One class of medicinally important aryl glycosides, active 
against diabetes, and currently in late phase development are the SGLT-2 inhibitor [3]. The angucyclinegroup of 
glycosides with anthraquinone as aglycone part is endowed with anticancer, antiviral, enzyme inhibitory and 
platelet aggregation inhibition activities [4]. Therefore anthraquinone based C-aryl glycosides synthesis has 
attracted considerable interest. 

   

 

Scheme1. Route for syntesis of anthraquinone-basedaryl‑C‑glycosides 

In the work presented here, we provide an efficient and simple strategy for the synthesis of a diverse 
range of anthraquinone based C-aryl glycosides. Strategy involves the sequential Diels Alder reaction and 
oxidative aromatization with the performed glycosyldiene and dienophile. The synthesis of glycosyldienes from 
simple sugars was achieved by tandem one pot substitution and elimination reaction. 
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In the present context of vast global energy requirements, there is a growing need for the better advancement of 
greener and more sustainable technologies. The development of novel methodologies help in the optimal design 
and operation of industrial production of fine chemicals and pharmaceutics taking into account multiple 
objectives such as the minimization of the environmental impact, investment and cost of the product.In 
continuation of our on-going programme for the synthesis of spiropyrrolidine derivatives,we have developed 
amulticomponent one pot1,3-dipolar cycloaddition reaction for the synthesis 
ofspiropyrrolidine/thiapyrrolidineoxazine/thiazine derivatives using trifluoroethanol (TFE) as a green solvent. 
TFEprovides a valuable tool for organic synthesis which promotes faster and cleaner reactions than 
conventional solvents.The use of alternative reaction media is also one of the aspects that circumvents the 
problems associated with many of the traditional volatile organic solvent and also provides opportunities for 
facilitating the recovery and recycling of the catalyst and medium.To achieve these goals, we have contributed 
to the development of sustainable chemistry by performing synthetic processes in TFEas reaction medium; 
focusing our mind on recovery and reuse as well as the definition of one-pot protocols.Further characterization 
was done by spectral analyses. The regio- and stereochemical outcome of the synthesized compound was 
unambiguously ascertained by single crystal X-ray analysis. 
The details of our studies will be presented in the conference. 
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P-490: Binding of melamine based ligand and its Ce(IV) complex to human 
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    The melamine based new ligand (ligand 1) is synthesized and characterized using IR, NMR, ESI-MS and 
CHN analysis. The Ce(IV) metal complex is isolated and characterized using ESI-MS and CHN analysis. The 
ligands alone and the metal complex are interacted with human telomere DNA sequence and then analyzed for 
telomerase inhibition assay (TRAP) as substrate [Kim et al] (1). They are as well tested for anticancer activity 
(MTT assay) in selected cell lines [Maheswari et al] (2).  A correlation study between the results of TRAP and 
MTT assay based on the interaction of the ligand and the metal complex with human telomere DNA sequence 
towards G-quadruplex  
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                                                                             Ligand 1                                                

stabilization was arrived by the modeling studies through the molecular operating environment (MOE) setup. 
The cancer cell lines invasion and induced apoptosis are observed by confocal imaging studies. All above results 
will be presented and analysed under the objective of telomerase inhibition and antitumor activity [Renuga et al] 
(4). 
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The 1,2,3-triazole nucleus represents a significant class of biologically active nitrogen compounds that 
exhibits a number of important biological properties such as antibacterial, anticancer, antiviral and 
antituberculosis [1]. Synthesis of 1,2,3-triazoles can be accomplished by copper-catalysed azide-alkyne 
cycloaddtion (CuAAC) reactions [2] and ruthenium-catalysed azide-alkyne cycloaddtion (RuAAC) reactions 
[3]. There are few reactions on synthesis of 1,2,3-triazoles via cycloaddtion of azides with nitroolifins in which 
reaction proceeds through the elimination of nitro group (scheme 1) [4a-c]. Herein, We report that 1,4,5-
trisubstituted 1,2,3-triazoles can be obtained by oxidative cycloaddtion of azides with nitroolifins in water 
without elimination of nitro group (scheme 2). The catalyst is efficient and can be reused several times. The 
system does not require base, additives and  oxygen/nitrogen atmosphere.   
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P-492: Palladium-Schiff base complex catalyzed C-S cross-coupling of thiols 
with Aryl halides 

 
Pranjit Barman* Prasanta Gogoi 

 
We report an efficient, mild and convenient synthetic protocol for the C -S cross-coupling reaction of various 
aryl halides and thiols using 2 mol% Palladium-Schiff base catalyst with KOH as the base, in DMF at 90 oC. 
Using this protocol, we have shown that a variety of aryl sulfi des can be synthesized in excellent yields from 
readily available aryl halides and thiols. 
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Abstract 

In this work, Density Functional Theory (DFT) calculations have been adopted to analyze the 

spectral properties, electronic and  nonlinear optical (NLO) response of the oxo and thai 

bridged triarylamine heterohelicenes (TAH). The full geometry optimizations of helical 

system were performed by employing B3PW91/6-311G (d, p) level of theory using Gaussian 

03. We have observed that, the M and P isomeric fors of heterohelicenes of 1, 2, 3 and 4 are 

enantiomers, while for heterohelicenes 5, 6 and 7 they are atropisomers. The calculated IR 

and VCD spectra in the mid-IR region 1300-1650 cm-1contains peaks, with characteristic 

features and provides important information regarding the configuration identifications. 

Charge transfer and nonlinear optical response were analyzed and correlated with 

modifications in geometry and energy levels. The calculation indicates that trivial changes of 

the torsional angle occur in TAH derivatives with electron donating substituents as compared 

to TAH derivatives with electron withdrawing substituent resulting in less value of 

reorganization energies for TAH derivatives 2-6. The TAH derivative with -N(CH3)2   group 

have highest HOMO level, thus least  ionization potential,  indicating an significant hole 

transfer efficiency as compared to unsubstituted TAH. We have observed that the oxo-bridged 

heterohelicenes show more nonlinear response as compared to thia-bridged hetohelicenes. 

The hyperpolarizability fallow the trend M-2 > M-4 > M-1 > M-7 > M-6 > M-5 > M-3 while 

as Bond Length Alternation have reverse trend M-2 < M-4 < M-1 < M-7 < M-6 < M-5 =M-

3. Thus, nonlinear optical response of heterohelicenes is dominated by π-π* charge transfer 

excitations involving low lying filled orbitals and empty π* virtual orbitals.  
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Kinetic investigations of Cysteine-Cystine transformation assisted by model electron acceptor methylene blue 
(MB) and catalyzed synergistically by Ru (III) and Cu (II) in aqueous media of varying pH, temperature and 
micellar solutions were carried out. The homogeneous electron transfer between Cysteine and MB was observed 
to exhibit a pH sensitive kinetics that is affected by the presence of ammonium based cationic surfactants. 
Among the investigated surfactants while the post micellar concentrations of OAC were found to decrease the 
rate of the of cysteine oxidation, the presence of OPMAC micelles was observed to accelerate the said reaction. 
The observed micellar kinetic effects modeled through quantum mechanical calculations are explained in light 
of the reactant-micelle interactions. 

Key Words: Cysteine, Methylene blue, Ruthenium, Octadecylammonium chloride (OAC), Octadecylpyridine-2-
yl methyl ammonium chloride (OPMAC), Micellar catalysis. 
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Ionic Liquids with low viscosity is of importance in most of its applications. Anions like TFSI and 

N(CN)2 was already been successful to keep the viscosity low. Recently it was observed that the ether and 
siloxane functionality has influence on lowering the viscosity of imidazolium and tetraalkyl ammonium ILs. 
Here we report the synthesis and characterization of imidazolium ILs with both ether and disiloxane substituents 
in a combination which shows better influence to lower the viscosity (~75 mPa.s at RT) and overcome the 
increase of high molecular weight. At the same time these ionic liquids show very good thermal properties like 
very low glass transition (Tg < –75 °C) and high decomposition temperature (Td > 420 °C) which is essential for 
a good electrolyte and lubricant.  

      

 
Fig.1: Ionic liquids used in this study. 
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Mechanistic details of DNA compaction are essential for its functioning in the process of 
gene regulation in living systems. Therefore, many in vitro studies have been implemented 
using several potential compaction agents. However, these compacting agents may have 
some kinds of cytotoxic effects to the cells. 
To minimize this aspect, several researches 
had been performed but people have never 
focused green solvent, i.e. room temperature 
ionic liquid (RTIL) as DNA compaction 
agent. In best of our knowledge, this is the 
first ever report where we have shown 
guanidinium 
tris(pentafluoroethyl)trifluorophosphate 
(Gua-IL) as a DNA compacting agent. The 
compaction ability of Gua-IL has been 
certified by utilizing different spectroscopic 
techniques like steady state emission, circular 
dichroism (CD), dynamic light scattering 
(DLS) and UV melting experiments. Notably, we have extensively probed this compaction 
process by Gua-IL through field emission scanning electron microscopic (FE-SEM) images. 
Moreover, herein we also have discussed about the plausible compaction mechanism process 
of DNA by Gua-IL. Results are suggesting that above a certain concentration (≥1 mM) Gua -
IL itself can form a micellar kind of self aggregation, which instigates the DNA compaction 
process. This study divulges the specific details of DNA compaction mechanism by a new 
class of compaction agent which has high biodegradability and eco friendly in nature.      

Keywords: DNA compaction, ionic liquid, dynamic light scattering, FE-SEM, TEM. 
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Coordination polymers (CPs) showing flexible and dynamic nature with structural flexibility, unlike rigid CPs, 
can undergo selective molecular recognition, guest exchange and separation by tuning their cavity according to 
the guest molecules.1-2 Recently the single-crystal to single-crystal (SCSC) transformation in CPs has received 
considerable attention as they are found to have applications in gas storage, magnetism, and luminescence. The 
transformations which are associated with the anion or solvent exchange can be potentially employed as anion 
exchange materials. SCSC transformations with dimensionality change from lower to higher are very few as it 
involves the breaking and formation of ligand to metal coordination/covalent bonds which is a difficult 
phenomena in such extended networks. 3-5 

Earlier, we have reported the solvent induced synthesis of chiral and achiral CPs from achiral angular 
ditopic ligand 2,6-bis(imidazol-1-yl)pyridine (pyim2).6 In continuation of our previous work, we have 
synthesized four CPs {[trans-Cd(pyim2)2(H2O)2]∙2NO3)}n (1), {[trans-Cd(pyim2)2(DMF)2]∙(PF6)2(DMF)2}n (2), 
{[trans-Cd(pyim2)2(H2O)2]∙(PF6)(NO3)}n (3) and {[Zn(pyim2)2]·(PF6)2}n (4) with pyim2.7-8 The structure and 
dimensionality of CPs 1-4 is controlled by the non-coordinating counter anion, since CP 1 with smaller NO3

- 
forms a 2D double helical architecture, while CPs 2-4 having larger PF6

- result into a 1D chain. CPs 2 and 3 via 
SCSC transformation form CP 1, due to the exchange of the solvent and/or counter anion and resulted into an 
enhancement in the dimensionality from 1D to 2D. The anion exchange was confirmed by Single crystal X-ray 
diffraction, PXRD patterns and IR spectroscopy. In addition, the photoluminescence behavior and thermal 
stability of these complexes were analyzed. 

 
 
 
 
 
 
 
 
 
 
 
 
                                       Figure: SCSC transformation of 1D (2 and 3) to 2D (1) CPs. 
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This chapter describes the synthesis of four new mixed-ligands complexes of 
copper(II) of the general composition [Cu(L)(ka)(H2O)]⋅H2O, where ka = kojic acid, LH= β-
ketonolates viz., methylacetoacetate (macacH), ethylacetoacetate (eacacH), 
dibenzoylmethane (dbmH) or benzoylacetone (baH). The resulting obtained have been 
characterized by physiochemical and spectral studies the basis of elemental analysis, copper 
determination, molar conductance, magnetic measurements, thermogravimetric analysis, 
infrared, electron paramagnetic resonance and electronic spectral studies.  

DFT studies have been carried out for one of the representative complex, 
[Cu(ka)(bac)].2H2O. The molecular structure, vibrational wave numbers, infrared intensities, 
were obtained for molecule using the B3LYP density functional theory (DFT) with the 
standard B3LYP/6-31+G(d, p)/LANL2DZ basis set. The activation parameters were 
calculated using non-isothermal methods. Theoretical calculations invoking geometry 
optimization, charge distribution and molecular orbital descriptions- HOMO and LUMO 
were done using density functional theory. The absolute electronegativity (χabs) and absolute 
hardness (η) were obtained for molecule. The experimental results and the calculated 
molecular parameters such as, bond distances and angles revealed square planner geometry of 
the compound.  
 

 

Fig. Molecular structure of complex, [Cu(ka)(bac)]⋅2H2O  
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Noncovalent interaction plays an important role for determining the 3D structure of 
biological molecules,organic crystals and reactivities in organic/inorganic reactions [1-3]. 
The strength of the 1,5 intramolecular hypervalent Y→X (Y= O,S and X=S-H) bonds in 
cyclic conjugated five  membered systems have been examined  with DFT and complete 
basis set (CBS-QB3)  methods. AIM and GIAO and NBO analyses have been performed to 
gauge the factors responsible for the strength of such non-bonded interactions. The role of 
solvent has also been studied and compared with the corresponding five-membered 
intramolecular hydrogen bonds. 

 

 Figure 1: Optimized geometries of cyclic conjugated five  membered system and it’s isomer at CBS-QB3 method. (ΔE is 
the strength of S…O and S…S interaction). 
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Acetylcholinesterase (AChE, EC 3.1.1.7) is one of the most important hydrolytic enzymes in 
many living organisms such as humans and vertebrates[1].AChE is prone to irreversible 
inhibition by certain organophosphorus compounds (OPs) such as nerve agents and a group 
of insecticides[2]. Thephosphenyl enzyme may undergo a spontaneous, time-dependent 
intramolecular reaction yielding an ‘aged’ form of the conjugate[3].The aged conjugate 
restricts negatively charged nucleophilesfor approaching the phosphorus atom to reactivate 
the inhibited AChE. We have reporteda computational study to reverse the aging process of 
organophosphorus inhibited AChE and reactivate the aged-AChE adduct by single attempt 
(reactivator). To revert the inhibited AChE,we have designed Dimethyl(pyridin-2-
yl)sulfonium based oximeforthe alkylation of the aged adduct and subsequently, can  
reactivate the inhibited AChE to free enzyme,which excludes the use of any external 
oximereactivators for this purpose [4]. 

Fig 1.Schemetic representation of reactivation of aged soman inhibited human AChE with 
reactivator. 

 

Fig 2..Docked conformation of soman-aged AChE with oxime3. Distance is in Å (cyan= carbon, blue = nitrogen, white = hydrogen, yellow 
= sulphur, brown = phosphorus and red = oxygen) (Interacting residue is shown in tube format) 
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Abstract: Interaction of antibacterial compounds with bacterial extracytoplasmic cell membrane is an important 
step in the course of action of any bactericidal compound since these molecules do not require entering bacterial 
cell. By simplifying the complex extracytoplasmic cell membrane, large varieties of model membrane systems 
have appeared in the literature1 such as micelles and reverse micelles, bicelles, monolayers and bilayers, 
nanodiscs, amphipols, etc. Whether the interactions of bactericidal molecules with membrane mimetic systems 
correlate with the antibacterial activity in vivo herein in this study we have explored two model membrane 
systems, viz. Langmuir monolayers and microemulsion interfaces (micelles and reverse micelles). We explored 
the location and interaction of five natural polyphenolic antimicrobial phytochemicals gallic acid and its esters 
(methyl-, propyl-, octyl- and lauryl gallates) in SDS and Triton X-100 micelles, CTAB micelles and reverse 
micelles and phospholipid 1,2-Distearoyl-sn-glycero-3-phoshocholine (DSPC) mololayers. Results from 
phospholipid based Langmuir monolayer systems (LB films) show decrease in molecular area with the addition 
of gallic acid and its esters indicating ordering in the phospholipid molecules and is happening due to the 
condensing effect of these natural antibiotics. However, the extent of surface area contraction varies within the 
group e.g. octyl gallate interacts most significantly whereas lauryl gallate interacts moderately followed by 
propyl- and methyl gallates. Microemulsion based interfaces are best suited for detailed spectroscopic 
characterization for these types of interactions. Results from proton NMR (1D & 2D) studies corroborate with 
our earlier findings from LB. Our investigations have nicely addressed why the MIC/MBC values for gallic acid 
and methyl- and propyl gallates are higher than the corresponding values for lauryl- and octyl gallates. 
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Abstract:  

Noble metal quantum clusters are being studied with a large interest today due to their attractive physical and 
chemical properties and promising applications.1 Though monolayer protected Au2 and Ag3 clusters in solutions 
are understood to a larger extent, other metal cluster systems are yet to be explored. Iridium is an interesting 
metal due to its reactivity, stability and selectivity under different conditions and possesses good catalytic and 
electrocatalytic activity for various reactions. Its complexes are also well known for their catalytic properties. Ir 
clusters in gas phase and on inert supports like zeolites are known and studied to some extent.4-6 But no attempt 
has been reported for the synthesis of thiol-protected Ir clusters in solution. Herein, we discuss an attempt to 
synthesize Ir clusters protected by 2-phenylethane thiol and  characterize the product using UV/vis 
spectroscopy, MALDI MS (Matrix Assisted Laser Desorption Ionization Mass Spectrometry), TEM 
(Transmission Electron Microscopy), XPS (X-ray Photoelectron Spectroscopy), SAXS (Small Angle X-ray 
Scattering) analysis, IR (Infra-Red) spectroscopy and XRD (X-Ray Diffraction) analysis, etc. As Ir is well 
known for its catalytic activity, these clusters are expected to be of a greater application in catalysis. 
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Abstract: The properties of nanomaterials have offered many profitable products and 
applications. The present study involves bacterial mediated synthesis of silver nanoparticles, 
their characterization, biological activity and mechanism of reduction. Bioreduction of silver 
was obtained by adding bacterial supernatant (Bacillus subtilis spizizenni 2063) to the silver 
nitrate solution. The stability of silver nanoparticles was checked after three months. The 
characterization was done by SEM, TEM, XRD and IR. The reduction mechanism was 
studied by gel filtration chromatography followed by LC/MS. Bioreduction of silver using 
bacterial supernatant was obtained in 24hr as seen from dark brown colour. Nanoparticles 
shows lambda max at 430nm they are of spherical shape and crystalline nature in the size 
range 20-50nm. XRD revealed 111, 311, 211, 222 planes and LC/MS indicated involvement 
of tyrosine and tryptophan amino acids, simvastatin-6-carboxylic acids, vitamins. 
  
 

 
 
 
 
 
Fig. 1:  Bioreduction for synthesis of silver nanoparticles a) initial colour, b) final colour;    
              c) TEM image. 
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Recently, metal nanoparticles (Nps) and their composites are subjected to intensive research due to their wide 
range of applications in several fields like material science, microelectronics, energy storage, medicine, catalysis 
and electrochemical sensors [1, 2]. On the other hand electrochemical determination of NO2

- is significant due 
to environmental and biological related issues [1-5]. Therefore in the present work, Ag Nps are incorporated into 
the amine functionalized mesoporous silica without any external reducing agents. Uniform sized Ag Nps with 
even distribution throughout the silica is obtained by this technique. Using this new silica material efficient 
electrocatalytic oxidation of NO2

- is realized and an amperometric sensor for the sensitive determination of NO2
- 

in real samples is constructed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Electrocatalytic oxidation of NO2

- by Ag Nps incorporated amine functionalized silica in 0.1 M PBS pH 
7.0 buffer. Inset shows the calibration plot for NO2

- determination.  
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Metal nanoparticles (NPs) have attracted a remarkable interest in academic as well in industrial 
research[1]. NPs show enhanced catalytic reactivity due to their larger surface-to-volume ratio[2]. Generally, 
phosphines, amines, thiols and dendrimers are used as stabilizers for NPs [3] where the stablization is through 
coordination of heteroatom to the metal NPs. During the catalytic reactions, these NPs often result in 
agglomeration to yield an inactive catalyst [4]. A stable Pd and Pt NPs stabilized by M-C(sp

2
) covalent bonds 

have been designed, synthesized, characterized and  successfully utilized as catalysts for organic reactions 
(Scheme 1)[5]. The new metal nanocatalysts were quantitatively recovered and reused without any loss in the 
catalytic activity and particle size, due to the stable M-C(sp

2
)  covalent bonds stabilization.  

 

                                        
                   Scheme 1 
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Spinel Co3O4 nanoparticles prepared by solution phase method having particle size in 
the range of 12–20 nm exhibited excellent activity for the liquid-phase aerobic oxidation 
of vanillyl alcohol with 80% conversion and 98% selectivity to vanillin. Our catalyst 
could be reused three times without appreciable loss in activity. The catalytic activity of 
the Co3O4 nanoparticles was found to be similar to its homogenous precursor (cobalt 
acetate) and greater than the commercial Co3O4 oxide. The detailed characterization 
results of morphology, size and structure of the prepared Co3O4 nanoparticles obtained 
by XRD, FT-IR, H2-TPR, HR-TEM and   cyclic voltammetry technique were used to 
understand the roles of various Co species in directing the selectivity towards vanillin. 
 
 Reaction Scheme:   

 
    

 
  

                        Fig. 1                                                                                 Fig. 2                           
 
 
 
Fig.1: XRD patterns of (a) the as-synthesized cobalt hydroxy carbonate, (b) Co3O4 
nanoparticles, and (c) commercial Co3O4   
Fig. 2 H2-TPR profile of Co3O4 nanoparticles  
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The green approach to synthesis of AuNPs is to develop eco-friendly method 
alternative to chemical methods. AuNPs were synthesized by adding a water 
extract of Cassia fistula leaves to aurochloric acid at room temperature. The 
AuNPs are formed within 7 min. The bioreduced AuNPs were characterized by 
TEM, FTIR, XRD, and DLS. Studies on effect of pH, Temperature and NaCl 
concentration on stability of gold nanoparticles were studied. A plausible 
mechanism for the synthesis of AuNPs by Cassia fistula extract has been 
discussed. Finally, we have developed AuNPs-based drug delivery system (Au-
ROZ) containing Roziglitazone (ROZ), an antidiabetic drug. A UV vis spectrum 
shows λmax at 535 nm. The TEM images of AuNPs showed that the particles 
are poly-dispersed with triangular and hexagonal shapes. The FTIR studies 
showed presence of functional groups corresponding to leaf extract on AuNP 
surface. Binding of Folic acid drug and PEG was confirmed by UV 
spectroscopy.  

     

(a)                                      (b)                                   (c)                              

Fig. 1: (a) TEM images of AuNPs, (b) Development of UV spectra of AuNPs, 

(c) FTIR analysis of AuNPs. 

References:  
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Unidirectional charge transport properties of self–assembled, one−dimensional (1 -D) donor−acceptor  

nanostructures, have made them an ideal candidate for organic bulk heterojunction (BHJ) solar cells. [1] In this 
context, self–sorted assemblies of electron rich (D) and electron deficient (A) molecules provide ample scope 
for facilitating photocurrent generation whereas formation of charge transfer (CT) complexes inhibit 
photocurrent through recombination. Localized heterojunctions are much trivial and less efficient for 
photocurrent generation. [2] Herein, we have developed coaxial p-n heterojunctions by mesoscale alignment of 
self–sorted donors and acceptors for achieving high photocurrent generation. [3] Mixing of a p−type π -gelator 
(TTV) having high charge carrier mobility [4] with an n–type semiconductor (PBI) leads to self−sorted fibers 
which are coaxially aligned to form interfacial p−n heterojunctions. Contrasting structural and aggregation 
features of TTV and PBI discourage a direct CT interaction. Detailed UV–Vis spectral studies along with 
powder X−ray diffraction patterns, atomic force microscopy  and Kelvin probe force microscopy revealed an 
initial molecular level self–sorting and a subsequent mesoscale self-assembly. A 12–fold enhancement in the 
anisotropic photoconductivity was obtained for TTV/PBI (1:1 molar ratio) coaxial fibers when compared to the 
individual assemblies of the donor or acceptor molecules measured by flash photolysis time resolved microwave 
conductivity (FP−TRMC) experiments. Details of these studies will be presented. 

 

Fig.1: (a) Molecular structure of TTV and PBI with corresponding TEM image. (b) FP−TRMC 
photoconductivity transients of a) TTV (blue), PBI (red) and TTV/PBI (1:1) (black) films upon 355 nm laser 
excitation at 9.1 × 1015 photon/cm2. 
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Quinoline, ferrocene and its derivatives have wide applications in medicines as antimalarials, 
antibacterials, anticancer agents etc It has also been used in catalysis, pigments dye.   Skraup 
has reported the first synthesis of quinoline[1] and after that large numbers of attempts have 
been made to synthesise quinoline from different precursors and under various reaction 
conditions[2-4]. In many reported synthesis either very expensive catalyst or complicated 
reaction conditions have been employed. Most importantly, many of these methods cannot be 
utilized for the synthesis of ferrocenylquinolines in single step. Here, we have attempted 
facile synthesis of ferrocenyl quinolines from aromatic amines and 3-chloro-3-
ferrocenylacrylaldehyde in almost good purity and high yields (Scheme 1). 
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Scheme 1 
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Magnesium(II) is the second most abundant metal ion (intracellular labile Mg(II) 
concentration ranges between 0.5-0.7 mM) after potassium. It plays crucial role in many 
metabolic pathways such as RNA & DNA synthesis, protein phosphorylation, ATP synthesis 
of mitochondria [2] and   many enzymes metabolites..In the recent report, Feng –Yen Li and 
his group has unveiled the role of Mg(II) ion  in the intracellular signaling like Ca2+ .An 
abnormality in the concentration of intracellular Mg(II) ion can lead to various disorders like 
Migraines , Diabetes , Hypertension and Parkinson’s disease[2-5]. In our group, we have 
synthesized a selective fluorescent probe, ferrocene-maltose conjugate to understand the 
presence of labile pool of Mg(II) ions in the cell in the presence of  other biologically 
significant metal ions. 
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P-511: Extending Copper Redoximetry Via Anion Solvent Cooperativity. 
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Abstract  
We investigated the impact of perchlorate ions and acetonitrile medium on copper redox 
couple. The acetonitrile solvent and perchlorate ions were found to synergistically increase 
the redox potential of Cu(II)-Cu(I) couple, thereby increasing its ability to oxidize more 
systems and expand the copper redoximetric analysis window. The difference in the behavior 
of thiourea towards copper(II) salts in aqueous and non-aqueous media was also explored. 
Based on the synergistic effect, an electroanalytical method for composition analysis of 
copper(I) thiourea complexes is proposed. Kinetic and quantum chemical studies have been 
used for mechanistic insight of synergistic effect of acetonitrile and perchlorate ions on 
copper redox couple. 
Keywords: Synergistic effect, copper redoximetry, non aqueous electrochemistry, acetonitrile, 
copper thiourea complexes, composition analysis. 
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The unusual and fascinating luminescence properties of lanthanides (Ln) have diverse applications in biology 
and medicine.[1,2]Lanthanide complexes have been widely used as luminescent sensors due to their longer 
excited state life times, suitable excitation and emission wavelengths in biological media, and sharp emission 
bands distinct from organic flurophores. Lanthanide based bioprobes could be elegantly designed and used for 
biological sensing and imaging applications in a wide spectral window which are not accessible to organic 
molecular probes.[3-5] 

In this presentation, we will describe synthesis, structures, photophysical properties, binding 
interactions with biomolecules and bioanalytes of a series of Eu(III) and Tb(III) complexes containing planar 
N,N-donor heterocyclic bases, viz. dipyrido[3,2-d:2',3'-f]quinoxaline (dpq), dipyrido[3,2-a:2′,3′-c]phenazine 
(dppz)and 4,4,4-trifluro-1-(2-napthyl)-1,3-butanedionate (tfnb) as photosensitizer to induce desirable optical 
properties. We will also emphasize the applications of these complexes as phototherapeutic and diagnostic 
agents. 
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Chiral L–tryptophan derived [bis(1,2–diaminobenzene) copper(II)] chloride complex [CuSn2(Trp)] was 
synthesized previously as an active chemotherapeutic agent. We have investigated CuSn2(Trp) induced in vitro 
cytotoxicity on a panel of human cancer cell lines and in vivo acute and systemic toxicities in healthy female 
Wistar rats. MTT assay showed that CuSn2(Trp) exhibits strong anticancer potency against ovarian (PA–1) and 
prostate carcinomas (PC‒3) but lower potency towards liver (HepG2) and breast carcinomas (MCF–7). Further, 
flow cytometric analysis demonstrated that CuSn2(Trp) kills PA–1 cells dose‒dependently after 48 h treatment. 
Fluorescence microscopy and western blotting studies revealed that the plausible mechanism behind CuSn2(Trp) 
cytotoxicity was apoptosis, which was further substantiated by cleavage of caspase–3 and poly–(ADP–ribose) 
polymerase (PARP). Furthermore, complex demonstrated lower toxicity than CDDP in rats as evident from its 
eight fold (98.11 mg kg−1) more medial lethal dose (LD50) than CDDP (12 mg kg−1). Besides, the safety profile 
of CuSn2(Trp) was also established and no measurable DNA damage, nephrotoxicity, hepatotoxicity and 
neurotoxicity were observed when assessed as a function of oxidative stress markers in contrast to CDDP at 
equivalent lower doses [1,2]. 
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The design and synthesis of simple and efficient chemo sensors of high selectivity and 

sensitivity for the recognition of biologically important and environmentally relevant metal 

ions have attracted a great deal of attention in recent years. Copper is the third most abundant 

transition-metal ion in the human body (after FeIII and ZnII) and is essential for many 

biochemical and physiological functions. Zn(II) and Cd(II) complexes of type 

[M(LH)2(bpy)2] where, {M= Zn(II), Cd(II), LH2= 4-(2-hydroxy-naphthalen-1-ylazo)-benzoic 

acid, bpy= 2,2'-bpy) showed strong affinity for Cu(II) ion. The receptors sense Cu2+ in 

solution by changing its color from light yellow to deep pink. The sensors have visual 

detection limits of 15-35μM and have been used as staining agents for Cu2+ in 

microorganisms. A detailed account of the study will be presented. 

 

 

 

                  Fig. A Representative Ortep diagram of Zn(II) complex  

 



P-515: Synthesis, spectral and X-ray characterization of Cu(II), Zn(II) and Mn(II) 
complexes of NNS tridentate and Pd(II) complex of NN(µ-S) tetradentate thiobenzyl 
esters  
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Abstract 

New type of NNS tridentate ligands N'-[bis(benzylsulfanyl)methylene]-picolinoyl 
hydrazide (Hbsmph) (1) and N'-(pyridine 2-carbonyl) hydrazine carbodithioic acid benzyl 
ester (H2pchcbe) and their Cu(II), Zn(II)/Mn(II) and tetranuclear Pd(II) complexes have been 
synthesized and well characterized by elemental analyses, IR, NMR and single crystal X-ray 
diffraction techniques. The reactions of N'-[bis(benzylsulfanyl)methylene]-picolinoyl 
hydrazide (Hbsmph) (1) with CuCl2·2H2O, CuBr2 and CuCl gave [Cu(bsmph)X·CH3OH] {X 
= Cl(2), Br(3)} and [Cu(bsmph)(µ-Cl)]2·2H2O (4) respectively which are mononuclear/ 
dinuclear five coordinate possessing square pyramidal geometry. The reactions of N'-
(pyridine 2-carbonyl) hydrazine carbodithioic acid benzyl ester (Hpchcbe) with ZnCl2·2H2O, 
MnCl2·4H2O and ZnBr2 yielded [M(Hpchcbe)2]·CHCl3 {M = Zn(5), Mn(7)} and 
[Zn(Hpchcbe)2] (6) which possess distorted octahedral geometry. A tetranuclear [Pd4(µ-
pchcbe)4]·4H2O (8) complex has also been prepared by the reaction of Hpchcbe with PdCl2 
which has square planar geometry around each Pd(II) centre. In the [Pd4(µ-pchcbe)4]·4H2O, 
the ligand behaves as a NN(µ-S) dinegative tetradentate whereas in Zn(II) and Mn(II) 
complexes it acts as mononegative NNS tridentate. 

 

             

Molecular structure of [Cu(bsmph)(µ-Cl)]2·H2O (4)                Molecular structure of [Pd4(µ-pchcbe)4]·4H2O (8) 
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Abstract: 
New (O,N) type of bidentate Schiff’s base ligands, L1H and L2H and their Pd(II) and Ni(II) complexes 
[1],[M(L1-2)2] (1-4), were synthesized and characterized. L1H and L2H were synthesized by reaction of 2-(3,4-
dimethoxyphenyl) ethanamine with 2-hydroxy benzaldehyde and 2-hydroxyacetophenone respectively. The 
Pd(II) and Ni(II) complexes were prepared by reaction of L1H and L2H with precursors Na2PdCl4 and 
NiCl4.6H2O in 1:2 ratio. The ligands and metal complexes were characterized by 1H, 13C{1H} NMR, elemental 
analysis, FT-IR, UV, Vis. Spectroscopy. The single crystal structure of 3 and 4 were characterized by single 
crystal X-ray diffraction. The Ni-O, Ni-N, C=N and C-O bond lengths are 1.825, 1.927, 1.290(2) and 1.311 Å 
while Pd-O, Pd-N C=N and C-O bond lengths are 1.99, 2.02, 1.32(2) Å respectively. The bond angles represent 
square planner geometry around palladium and nickel atoms. The ligands L1H and L2H and complex 
compounds 1-4 were screened for their antibacterial activities and antifungal activities [2]. 
Key words: Schiff’s base, Palladium, Nickel, (O, N) ligands, Complex 
 

1) Molecular structure.          2) Crystal packing .                  3) Antibacterial activities of 1-4. 

                       
       M= Pd(II)(3)    M=Ni(II)(4)     M= Pd(II)(3)    M=Ni(II)(4)    
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Abstract 

Keywords: N-heterocyclic carbene, homobimetallic complexes 

The chemistry of N-heterocyclic carbenes(NHCs) has been explored extensively in different catalytic 
applications due to their strong sigma donor ability and steric tunable capability. There are many bimetallic 
transition metal complexes reported in literature [1-3]. However, the chemistry of NHC bearing homobimetallic 
complexes has been studied to a very small extent.4,4’-bipyridine (4,4’-bpy) is a useful bridging ligand for the 
synthesis of bimetallic complex. 

A homobimetallic ruthenium complex [RuHCl(CO)(IMes)(PPh3)]2(4,4’-bpy) (IMes = 1,3-bis(2,4,6-
trimethylphenyl)imidazole-2-ylidene) (1a) was synthesized  in a quantitative yield and the complete 
characterization of the complex was carried out by 1H NMR, 31P{1H} NMR, 13C{1H} NMR spectroscopy, 
elemental analysis, IR and X-ray crystallography. Synthesis of some similar bimetallic complexes have been 
done by taking other bridging ligands such as 1,2-bis(4-pyridyl)ethylene, and 1,2-bis(4-pyridyl)ethane. The 
protonation reaction of 1afor the synthesis of corresponding dihydrogen complexes will be presented. 
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ABSTRACT 

 It is well established that the metal organophosphonate has the strong feasibility to exhibit voluminous 
coordination chemistry including mononuclear, layered complex and 3D structures [1-3]. However, the 
propensity of organophosphonate to show multidenticity is often confronted obstacle for crystallizing the 
phosphonate. Three Cu(II) based organophosphonate i.e. two molecular cationic zero dimensional complexes 1, 
3 and one neutral complex, 2 involving phosphonomonoester, (ethylhydrogen(anthracen-9-
ylmethyl)phosphonate) and auxillary ligand, bidendate pyridyl (2,2'BPy) have been synthesized. Structurally 
characterized, complex 1 led to the formation of supramolecular porous network with 1D channel. Remarkably, 
it resulted in the formation of complex 2 via solid state transformation (crystal-amorphous-crystal 
transformation), involving the formation of neutral coordination complex from cationic coordination complex 
on external stimuli. The structural change from porous to non-porous has been evidenced by single-crystal 
XRD. On the other hand, the cationic complexes 1 and 3 showed supramolecular isomerism with the change in 
solvent. It is hypothesized that the compound showed the mobility of uncoordinated nitrate ion from the lattice 
to the metal, hence, resulting in the transformation of cationic metal complex to neutral metal complex and 
thereby, it may show tunable luminescent behavior.  

 
Fig. 1. Schematic representation of metal organophosphonate 

Keywords: Supramolecular isomers, phosphonate, solid state transformation, cationic metal complex 
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Epilepsy is the neurological disorder that disturbs the normal activity of the brain 
cells. It is estimated that this disease affects over 50 million people all over the world, and an 
additional hundreds of thousands are diagnosed with epilepsy every year.1 Although it was 
introduced to medical treatment in the U.S. and Europe just in 2008, the worldwide net sales 
of Vimpat strongly increases from year to year, from €211 million in 2011 to over €411 
million in 2013.2 The mechanism of action of Lacosamide has not been completely known, 
but it is believed that Lacosamide operates on the sodium channels of the neurons, reducing 
their activity. In addition, Lacosamide was also under clinical trials for treatment of a 
neuropathic pain.3  

 

N
H

OH
NH3C

O
O
CH3

(R)- Lacosamide (Vimpat ®)

 

Because of novel class of anticonvulsant agent, various methods for the synthesis of 
Lacosamide have been known in the literature, but most of the synthesis described from 
chiral pool approach starting from unnatural amino acid D-serine and derivatives.4-5 The 
details of these results obtained during the course of my Ph. D. work will be presented. 
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Abstract 

Phytochemical screening is important in the enumeration of bioactive compounds in medicinal plants. Dodonaea 
viscosa was known for its traditional medicinal activity. Room temperature stirring method was used for the 
extraction of active compounds from the air dried, powdered leaves. Petroleum ether and Acetonitrile were used 
as a solvent for the extraction process. The phytochemical results revealed that cellulosic materials, alkaloids 
and flavonoids were present in petroleum ether extract but terpenoids, phenols, flavonoids and quinones were 
present in Acetonitrile extract. The absence of carbohydrates, glycosides, tannins, saponins and steroids were 
observed in both the extracts. The antibacterial results showed that the petroleum ether extract has a better zone 
of inhibition than the Acetonitrile extract. The increasing concentration of the extract increases the zone of 
inhibition against the bacterium Streptococcus thermophilus. 

Key words: Phytochemistry, Dodonaea viscosa, Antibacterial activity 

 

Fig.1: Antibacterial activity of A. Acetonitrile and B. petroleum ether 
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Tribromide based reagents especially organic ammonium tribromides (OATBs) have garnered 
significant attention due to their wide ranging applications in synthetic organic chemistry[1] Tribromides, often 
known as solid bromine have already been established to be superior to liquid bromine, NBS, Br2/HBr and many 
other traditional brominating reagents because of their easy-handling, non-hazardous nature, mildness, 
efficiency and selectivity. Recent past has also witnessed remarkable growth of chemistry of di-tribromide 
reagents particularly owing to their ability to hold two equivalents of Br3

- moieties in a single molecule[2,3] The 
work reported herein emphasizes on a novel and efficient protocol for the synthesis of organic ammonium 
tribromides, OATBs is developed by using inexpensive and eco-friendly periodic acid as oxidant for the 
conversion of Br- to Br3

-. The method does not use any mineral acid and metal oxidants. The protocol is utilized 
to synthesize a new bistribromide viz., 1, 1´-(ethane-1, 2-diyl)dipiperidinium bistribromide, EDPBT. EDPBT is 
investigated as catalyst in the silylation of alcohols and thiols by HMDS (hexamethyldisilazane) under solvent-
free condition. The encouraging results obtained on silylation suggest that the procedure may serve as an 
efficient alternative route for protection of alcohols and thiols. 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

Fig.1: Synthesis of EDPBT from piperidine; (Inset): Silylation alcohols and thiols by HMDS catalyzed by 
EDPBT 
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A Ru(II)-catalyzed C-H arylation approach has been developed by utilizing β-carboline alkaloids as the 
directing group.  Selective formations of diarylated products from moderate to excellent yields were 
accomplished. Broad substrate scope with excellent functional group tolerance for C1-phenyl/thienyl/PAHs-β-
carbolines was demonstrated. A series of cycloruthenated β-carboline intermediates, and a library of new 
functionalized C1-phenyl/thienyl/PAHs-β-carbolines have been synthesized which is expected to possess 
photophysical properties and biological values.   Furthermore, the stability studies of these cycloruthenated 
complexes will be presented. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: ORTEP diagram of Ru(II) complex 2cr (50 % probability ellipsoids). Hydrogen atoms and solvent 
molecules are omitted for clarity. 
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Alkyl carbamates are important intermediates in the synthesis of number of microbicides, herbicides, 
pesticides, pharmaceutical agents etc [1]. They are important in organic synthesis as novel protecting group [2]. 
Synthesis of carbamates from urea is a cheaper route due to the low cost of urea and also ammonia generated in 
the process can be reused for urea synthesis. Synthesis of carbamate from urea and methanol is an equilibrium 
controlled reaction and efficient removal of ammonia from the reaction mixture by stripping with nitrogen and 
methanol is necessary to improve the carbamate yield. Herein we present our results on the selective synthesis 
of methyl carbamate in a continuous stirred tank reactor. Continuous stripping of the reaction mixture with 
methanol/nitrogen helped in removal of ammonia and shift equilibrium towards the product side. Fig 1 shows 
effect of different stripping agents on methyl carbamte yield. Yield of methyl carbamate was increased from 
73% in batch to 97% when reaction was conducted at 170°C for 5 hrs using MeOH and N2 as stripping agent. 

 
 

 
Figure 3: Effect of Various stripping agents on Urea conversion and MC selectivity 

 
Keywords- : Urea, carbamate, methanol, methanol stripping. 
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Dimethyl carbonate (DMC) is gaining importance as green chemical product due to its low toxicity, low bio-
accumulation, high oxygen content, and good bio-degradability [1]. Nowadays it is considered as an important 
intermediate in chemical industry and finds wide applications as methylating agent, green solvent, ideal additive 
for gasoline, and electrolyte for lithium battery [2]. Current research activities world over are focused on the 
development of environmentally safer routes for DMC and avoid use of hazardous phosgene [3]. In the present 
work we have attempted synthesis of DMC from methyl carbamate and methanol (scheme 1) using various 
catalysts under mild reaction conditions. Various catalysts like cenosphere, mixed metal oxide, double metal 
cyanides and ionic liquids were investigated for the synthesis of DMC in a batch reactor and continuous reactor 
with the aim of improving MC conversion and selectivity to DMC. The best results under batch conditions were 
obtained with 10%KNO3 impregnated on cenosphere which gave 29% DMC selectivity and 21% MC 
conversion. Some of the promising catalysts were tested in CSTR reactor using nitrogen and methanol as 
stripping agents for continuous removal of ammonia and DMC from the reaction mixture.   

 
Scheme 1 Synthesis of DMC from urea and methanol 

 
 
Keywords: non-phosgene, dimethyl carbonate, hydrotalcites, ionic liquids, cenosphere, double metal cyanide. 
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A number of naturally occurring alkaloids possess indolizine or hydrogenated indolizine 
nuclei as constituting moiety. [5,6]- and [7,8]-benzo fused indolizines show valuable 
biological activities and have been widely studied for their psychotropic, anti-inflammatory, 
analgesic, antimicrobial, antiexudative, antitumor and hypoglycemia activities. Consequently 
during recent years, plenty of attention has been paid to the synthesis of systems 
incorporating indolizine nucleus. We have synthesized a library of benzofused indolizine 
derivatives via a tandem [3+2] cycloaddition reaction of N-ylide with electron deficient 
dienophiles.  
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We also investigated the binding affinity of these molecules with a variety of biological 
receptors using computational tools such as Docking and Molecular Modeling programmes. 
These results show preference of strong intercalation by planar aromatic ring between 
adjacent DNA base pairs than groove binding.  
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Abstract 
 
Diversity oriented metal based scaffolds craft them a viable alternative to traditional organic scaffolds 
for drug design. Currently multi component combinatorial looms has been discovered and coupled with 
high-throughput screening in drug discovery, but they are not often used in metal-based drug design. 
Here we have developed a new combinatorial, metal-based, three components assembly green reaction 
for the synthesis of a library of Ru−arene (pyridinyl methylene) & Ruthenium–Arene (arylidine amino) 
benzenethiol complexes. These newly developed complexes were synthesized in a one-pot sequence 
using commercially available starting materials under green conditions. These libraries preserve a 
breakthrough in cancer drug discovery. IC50 Values for all these scaffolds against Various Cancer Cell 
Lines Determined Using the MTT Assay after 72 h and it was established that these Ru-arene scaffolds 
are more potent than Cisplatin. 
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Functionalized pyrans and thiopyranoindoles are important compounds in medicinal 
chemistry due to their wide range of biological activities.1 They display spasmolytic, diuretic, 
clotting, anti-viral, anti-tumoral and anti-anaphylatic activities and can be used as pigments of 
numerous natural products.2 Fused pyrans 5 and thiopyranoindoles 3 were synthesized by the 
reaction of MBH acetate 1 derived from dicyclopentadienone and various binucleophiles 
such as 1,3-dicarbonyls 4 and thioindoles 2. The reaction involves a cascade double Michael 
addition of β-dicarbonyls 4 and thioindoles 2 to the MBH acetate 1 in presence of amine 
bases such as DABCO and DBU, respectively. The obtained fused pyrans 5 were also 
subjected to retro-Diels-Alder reaction to give chromenes 6 and cyclopentadiene 7.       
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Among the major classes of biomolecules, carbohydrates with their molecular diversity find 
applications in molecular recognition, drug design and material sciences [1]. Exploitation of the rigidity and 
diversity of the sugar from a structurally defined backbone leads to rational design of oligomeric derivatives 
with tendency to adopt specific compact conformations [2]. Carbopeptides are oligosaccharides having 
carbohydrate subunits linked to one another by amide bonds. This poster describes the synthesis of new sugar 
aminoacid derived from D-psicofuranose. The key step involves stereoselective opening of spiroketal ring with 
TMSOTf and TMSN3 as nucleophile. The synthesis of these conformationally constrained sugar aminoacid with 
their unique combination of α & δ-aminoacid and their subsequent oligomer synthesis using solid phase 
peptide synthesis will be presented. These carbopeptides are expected to be soluble in water and with diverse 
substitution patterns will show unprecedented molecular architectures.  

 

 

 

Fig. 1: Fructose derived Carbopeptides 
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Abstract: The demand of artificial receptors that are selective for sensing and recognition of specific target 
ions(which are biologically and environmentally important)is continuously increasing.1 Colorimetric sensing of 
these ions has been shown to be a less labour-intensive alternative techniques based on fluorescence response. 
Utilizing the well-known spirolactam (non-fluorescent) to ring opened amide (fluorescent) equilibrium of 
rhodamine derivatives we have designed and synthesized a novel series of multidentatechemosensorsfrom 
Rhodamine 6G for selective detection of important analytes in aqueous solutions.These compounds are found to 
be very selective for sensing Cu2+ ionsin aqueous solutions. Colourless solution of the dye changes to pink 
colour in the presence of Cu(II) (Fig. 1). Other metal ions have almost no effect on Cu(II) sensing. Control 
studies have also proved that this fluoroionophore is very selective for Cu(II) over Cu(I) or Cu(0)(Fig. 2) and 
with perchlorateas counter anion it functionsmost efficiently. At physiological conditions onechemosensor has 
visual detection limit of 1 ppm (Fig. 3)andthe LDL value is 0.1 ppm using spectrofluorimeter. 
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Abstract 

Thiolization is one of the significant biochemical processes including that in enzyme 
catalysis. Comparison of mechanism of tautomerisation of thione and its oxygen analogue 
reveals that a methyl rotation takes place during the product formation.  This study analyzes 
this C-C bond rotation both qualitatively and quantitatively.  
 
 
 
 
 
 
 
 
The calculated conformational change can be explained by fragment orbital analysis using 
Extended Hückel (EH) and ab initio methods. The two electron stabilization of HOMO of 
staggered conformer computed by the EH and the ab initio methods explains the C-C 
rotation. Calibration study was also performed to obtain the best level of theory for these 
reactions and M06-2X/6-31+G* has been found to be the best method among many density 
functionals studied.   
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Corrosion inhibition is such a process through which the metal and alloy surfaces can be 
successfully protected in proper environment. Heterocyclic organic compounds 
containing sulfur atoms have been identified as good corrosion inhibitors. A number of 
researchers have already pointed out Sulfonamides for their remarkable corrosion 
inhibition efficiency. Now a days, theoretical study of molecular properties invoking 
Density Functional Theory (DFT) based descriptors has gained immense importance. 
Recently, Ebenso et al [1] have extensively studied the corrosion inhibition activity of a 
group of sulfonamides. In this venture, we have used semi empirical PM3 method to 
study corrosion inhibition efficiency of same sulfonamide derivatives. A nice correlation 
has been made between experimental inhibition efficiency of sulfonamide derivatives 
with their calculated DFT based descriptors. Our computed result is in same line with 
Ebenso et al [1]. Mchanistic activity of inhibition efficiency of sulfonamides has been 
further analyzed invoking local DFT based descriptors.  
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ABSTRACT 

 
Although the concept of nanoscience and nanotechnology are recently established and 

rapidly developed their knowledge and existence may be found in Indian system of Medicine 

known as Ayurveda. In this system, there is an extremely important class of drugs of mineral 

origin called as ayurvedic bhasmas, which are derived from metals, non-metals, alloyes as 

well as naturally occurring complex materials like ores, gemstones, calcium-based marine 

products. The technique through which these bhasmas are synthesized is known as ayurvedic 

bhasmikarana whose art and Science was well established and systematically developed in 

ancient ayurvedic pharmacy. 

Through this technique of bhasmikarana, it is possible to transform macroscopic 

elemental state into medicinally important nanometric bhasma state where by miraculous 

medicinal properties are induced in the resultant bhasma state. Our research group is working 

in this challenging but promissing research area of vital importance since past several years 

and we have obtained some exciting results.  

Recently, we have carried out an interesting research project on the elucidation of the 

chemical and structural aspects of a famous carbon-based ayurvedic drug derived from 

natural diamond which is popularly known as ‘hiraka bhasma’ in India. This traditional drug 

is claimed to possess some extraordinary medicinal properties. It is used all over India since 

antiquity but till today its exact chemical and structural aspects are not explored. We have 

made some successful attempts to explore there aspects using modern analytical techniques. 

Our significant findings, results and conclusions will be presented through this 

communication.  
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ABSTRACT: Density Functional Reactivity Theory (DFRT) based CDASE (Comprehensive 
Decomposition Analysis of Stabilization Energy, Bagaria et al. Phys. Chem. Chem. Phys. 
2009, 11, 8306) scheme [1] is used to study kinetic and thermodynamic aspects of different 
types of chemical interactions. The interactions between different nucleobases and base pairs 
with Single Walled Carbon Nano Tubes (SWCNTs) as well as gold clusters are investigated 
and that is also without performing computationally intensive transition state optimization or 
thermochemistry calculation [2]. Binding interaction of cisplatin (hydrated) and cisplatin 
analogues with nucleobases guanine and adenine as well as with various protecting agents is 
also investigated using this scheme [3]. The study thus helps to predict the suitable 
combination of cisplatin drugs and protecting agents to be used in cancer treatment [4]. 
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Abstract 

Mesoporous silica gel, sulfonated silica gel has been prepared and characterized by surface area 
analysis. The dye adsorption investigation has been conducted in batch reactor system to study the 
adsorption behavior of reactive dye (Rhodamine B, RHB) on silica gel (G) and sulfonic acid 
functionalized silica gel (SG). The maximum adsorption capacity was found to be 128 and 232 
mg/dm3 for G and SG respectively. The kinetic study was done at 500 mg/dm3 and pseudo second 
order kinetic model was used to describe the kinetic data. 

 

              

 

Fig.  Adsorption isotherms of RHB dye on G and SG 
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ABSTRACT: Understanding the structural and functional property of stem bromelain (BM) 

provides insight into the mechanism underlying its clinical utility and also fulfills the purpose 

of storage, transport and shelve-life during industrial applications. In present study, an 

attempt is made to elucidate the effects of various naturally occurring osmolytes and 

denaturants on BM at pH 7.0. The effects of the varying concentrations of glycerol, sorbitol, 

sucrose, trehalose, urea and guanidinium chloride (GdnHCl) on structure, stability and 

activity of BM are explored by fluorescence spectroscopy, circular dichroism (CD), UV-vis 

spectroscopy and sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE). 

Our experimental observations reveal that glycerol and sorbitol are acting as stabilizers at all 

concentrations while sucrose and trehalose are found to be destabilizers at lower 

concentrations, however, acted as stabilizers at higher concentrations. On the other hand, urea 

and GdnHCl are denaturants except at lower concentrations. The catalytic activity 

measurements of BM give direct signature to the function and conformation relationship as 

activity data are in accordance to the conformational stability parameters and BM profile on 

SDS-PAGE. 
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Design and synthesis of conjugated polymeric materials with new functionality and wide 
processibility has attracted a great deal of research attention because of their potential 
applications in many fields like sensors, energy storages and optoelectronic devices etc.[1,2]. 
Block copolymers where the functionality of the blocks can be varied independently, self-
assemble into fascinating set of periodic nanostructures and are very attractive targets to 
device new materials where precise control over nanoscale organization is crucial[3]. Her we 
have reported a novel class of amphiphilic, thermoresponsive rod-coil conjugated block 
copolymer consist of regioregular poly(3-hexyl thiophene) and Poly(N-isopropyl 
acrylamide). The block copolymer is synthesized by facile click reaction (scheme-1). The 
successful synthesis of the block copolymer was confirmed by NMR, FTIR and MALDI-ToF 
MS. Optical and luminescence properties of theses polymers significantly depend on the self-
assembled nanostructures formed in different solvent and are easily controlled by altering the 
solvent composition or external stimuli like heat.   
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Scheme 1 Total Reaction Scheme for the synthesis of P3HT-b-PNIPAM 
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Abstract: 

In recent years enantiomeric separation of biologically relevant molecules e.g., amino acids, peptides etc. has 
gained immense importance since optically pure materials are vital in pharmaceuticals, fine chemicals and 
electronic industries. Over the past various physicochemical techniques have been developed in order to 
investigate adsorption and consequent chiral discrimination of amino acids in solution at metal surfaces [1-3]. In 
this study we report the adsorption behavior of racemic alanine in LiClO4 medium on different polycrystalline 
metal surfaces viz., Ag, Au, Cd, Ni, Cu and Zn using Cyclic Volatammetry (CV). Spectroscopic analysis of the 
resulting amino acid solutions after CV scan by FTIR indicated dissociative adsorption with the formation of -
C≡N and terminal alkynes. Dextro rotation of the resulting solution as measured by Circular Dichroism (CD) 
implied preferential adsorption of L-alanine over D enantiomer on the above mentioned metal surfaces. This 
could be attributed to the umbrella inversion of the molecule after adsorption on the metal surface in presence of 
the applied electric field in the LiClO4 environment [4]. The enantiomeric excess of the resulting solution has 
also been quantified using CD.  
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Abstract 
Health risks caused by microbiological organisms are of an increasing concern. Nowadays, Polymerase 
chain reaction (PCR) based diagnostics are promising approaches for the detection and identification of 
microorganisms from clinical and environmental samples because of its high level of accuracy, 
sensitivity and reproducibility.[1] The advent of real-time PCR has facilitated the development of a 
portable instrument for genetic testing of infectious organisms. However, RT-PCR also has some 
drawbacks such as its complicated procedures, high costs, and high false positive rates arising from 
cross contaminations between samples. As a result, the development of a simple, rapid and sensitive 
detection technique is still required. Semiconductor QDs as fluorescent labels are particularly 
fascinating for in vitro diagnostics due to their relatively high quantum yield (> 90%), very high levels 
of brightness and photo stability, narrow emission bands (>30 nm), tunable and size-dependent 
emission wavelengths, which are not available from conventional fluorescent dyes and proteins.[2] 
Here, we have demonstrated a simple, efficient and chemoselective technique for gene detection by 
QD-immobilization through the biocompatible SPAAC Click Chemistry. The proposed QD-based 
PCR-coupled detection scheme exploits high specificity of PCR to amplify and label a target gene 
sequence. QD conjugates selectively immobilized on the DBCO modified bead surface via SPAAC 
provide direct and strong fluorescence in Fluorescence Microscopy. Therefore, this detection scheme 
leverages PCR for the selective amplification and the subsequent orthogonal binding between the 
amplicons and the beads surface validates the high specificity, sensitivity, as well as its feasibility for 
target gene detection.  
 

                                                                                                         

 
                                                                                                        Fluorescence imaging 
                                                                                                       
Figure 1: Immobilization of Quantum dot-Streptavidin modified DNA conjugate on polystyrene beads 
via SPAAC 
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Template free synthesis of phase pure one-dimensional (1D), single crystalline rutile titania 
nanorods or wires in low temperature still remains a challenging task due to its complex 
nature of surface chemistry. To further modify the electrical conductivity and optoelectronic 
properties of these 1D structures various methods such as doping of TiO2 with metal and non 
metal, synthesis of branched and hybrid structures are developed. In this effort, for the first 
time we have simultaneously synthesized 1D-rutile TiO2-multiwalled carbon nanotube 
(MWCNT) composite film directly grown on fluorine dope conducting oxide (FTO) substrate 
along with 1D rutile TiO2-MWCNT composite powder. The as-grown nanorods film were 
single crystalline and oriented vertically with respect to the substrate, having average length 
of 2 µm.  The composite film shows positive movement of the flat-band edge and increase in 
charge carrier density. The TiO2-MWCNT composite was successfully used as photoanode in 
a dye sensitized solar cell (DSSC) and exhibits a 60 % increase in energy-conversion 
efficiency compared with only TiO2 
nanorods. 
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P-540: Nitrogen-doped graphene interpenetrated 3D Ni-nanocages: 
efficient and stable water-to-dioxygen electrocatalysts 
Vishal M. Dhavale,   Sachin S. Gaikwad,   Leena George,  R. Nandini Devi, 
 Sreekumar Kurungot*   

 

We report the synthesis of a nitrogen-doped graphene (NGr) interpenetrated 3D Ni-

nanocage (Ni–NGr) electrocatalyst by a simple water-in-oil (w/o) emulsion technique for 

oxidation of water-to-dioxygen. Correlation of adsorption of NGr and subsequent 

interpenetration through the specific surface plane of nickel particles as well as the 

concomitant interaction of N and C with Ni in the nano-regime has been investigated. Apart 

from the benefits of the synergistic interactions between Ni, N, and C, the overall integrity of 

the structure and its intra-molecular connectivity within the framework help in achieving 

better oxygen evolution characteristics at a significantly reduced overpotential. The 

engineered Ni–NGr nanocage displays a substantially low overpotential of 290 mV at a 

practical current density of 20 mA cm−2 in 0.1 M KOH. In comparison, NGr and Ni-particles 

as separate entities give overpotentials of 570 and 370 mV under similar conditions. 

Moreover, the long term stability of Ni–NGr was investigated by anodic potential cycling for 

500 cycles and an 8.5% increment in the overpotential at 20 mA cm−2 was observed. 

Additionally, a chronoamperometric test was performed for 15 h at 20 mA cm−2, which 

highlights the better sustainability of Ni–NGr under the actual operating conditions. Finally, 

the quantitative estimation of evolved oxygen was monitored by gas chromatography and 

was found to be 70 mmol h−1 g−1 of oxygen, which is constant in the second cycle as well. 

  

Scheme . Schematic illustration for the synthesis of Ni-NGr nanocage particles. 
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Among optical materials, those that are strongly fluorescent have attracted much attention for their 
variety of applications in field of display technologies, biology, medicine and sensing. As fluorescent probe 
many dyes and fluorogenic entities1, high-performance Quatum Dots (QDs)2 are used. Recently, carbon 
nanoparticles/carbon dots (C-dots) have emerged as a promising fluorophore because of their photo luminescent 
property, chemical inertness and biocompatibility3. The sensing and recognition of CN- have received 
considerable attention for their toxic effect in mammalians. Humans and animals cardiovascular, respiratory and 
central nervous systems are highly affected by cyanide poisoning. Therefore the need for the development of 
probes in detection of CN- in aqueous medium has become a prime necessity4. 

A facile route has been developed to synthesize and isolate fluorescent carbon dots from tryptophan 
(Try-CD) without any additional surface passivation. Try-CD is characterized by different analytical (TEM, 
AFM, FT-IR, C,H,N,S) tools. Small sized Try-CD (< 5 nm) is highly fluorescent and gives white light in longer 
wavelength. In presence of ethanol it gives high fluorescence which changes with change in water ratio. This 
Try-CD was further used for CN sensing in aqueous medium. 

 

 

Fig.1:  Synthesis route for TRP-CD and its interaction with cyanide. 
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Simple, efficient conversion of viable Fe3+-based metallogels into Fe-MOFs has been achieved by PdCl2 
mediated gel degradation. The metallogels and the resulting MOFs have been characterized and a probable 
mechanism for the event has been elucidated. The formation of large mountable Fe-MOF crystals is found to 
be mediated via formic acid/DMF oxidation [1]. This route paves way for an efficient synthesis and single 
crystal structure determination of most of the MOFs, in particular, Fe-based MOFs which are otherwise 
difficult to synthesize and demand high-resolution powder X-ray diffraction data for their structure 
determination through Rietveld refinement techniques. 

 

 

 

Fig.1: Simple, efficient transformation of viable Fe3+-metallogels into Fe-MOFs has been achieved via PdCl2 
mediated metallogel degradation. 

 

Reference 

1. H. B. Aiyappa, S. Saha, B. Garai, J. Thote, S. Kurungot, R. Banerjee, Cryst. Growth Des. 2014, 14, 3434. 

2. H. B. Aiyappa, S. Saha, P.Wadge, R. Banerjee, S. Kurungot, Chem. Sci., 2014, DOI: 10.1039/C4SC02294G. 

 

 

 

 



P-543: A Covalent Organic Framework–Cadmium Sulfide Hybrid 
as 

a Prototype Photocatalyst for Visible-Light-Driven Hydrogen 
Production  

Jayshri Thote, 1 Harshitha Barike Aiyappa, 1 Rahul Banerjee *1 

1Physical/Materials Chemistry Division, National Chemical Laboratory, Pune 411008, India 

*E-mail: ja.thote@ncl.res.in,  

 

In the present study, CdS nanoparticles is deposited on a highly stable, two dimensional (2D) covalent 
organic framework (COF) matrix and the hybrid is tested for photocatalytic hydrogen production. The 
efficiency of the CdS-COF hybrid is investigated by varying the COF counterpart. On introduction of just 1 wt% 
of COF, a dramatic tenfold increase in the overall photocatalytic activity of the hybrid is observed. Among the 
various hybrids synthesized, the one with 10 wt% COF, named CdS-COF (90:10), is found to exhibit a steep H2 
production amounting to 3678 µmolh-1g-1, significantly higher than that of bulk CdS particles (124 µmolh-1g-1). 
The presence of π conjugated backbone, high surface area and occurrence of abundant 2D hetero-interface 
highlights the usage of COFs as effective support material for stabilizing the generated photoelectrons thereby 
resulting in an efficient and high photocatalytic activity.     

 

 

Figure1: Comparison of visible-light-induced H2 production using as-synthesized hybrid along with bulk CdS 
and COF 
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The transformation of quantum chemical calculations from a highly specialized branch of theoretical chemistry 
to a practical tool has vastly developed the field of computational organic chemistry [1]. The high-speed 
computers and advances in DFT have revolutionized mechanistic understanding of organic reactions [2]. This 
work utilizes density functional theory (DFT) at PBE/TZVP level for mechanistic insights of enantioselective 
cross-aldol reactions of acetaldehyde and the formation of α,β-unsaturated δ-lactones, which is proposed to 
involve thermal trans/cis isomerization of the olefin double bond. DFT calculations suggest that the hydrogen 
bonding activates the substrate as well as brings the stereo-regulation in the reaction. The optimized transition 
states depict the enantiofacial discrimination by the bulky aryl rings; for the attack at the Re face, the aryl rings 
are sufficiently far apart and form a low energy stable adduct (20.9 kcal/mol), whereas for the attack on the Si 
face, the aromatic groups are close to interact sterically leading to a less stable  higher energy (25.6 kcal/mol) 
adduct (Fig.1) The mechanistic insights of thermal trans/cis isomerisation of the olefin bond in the synthetic 
methodology of  α, β-unsaturated δ-lactone synthesis [3]  were also investigated. The calculations predict that 
the rate of the lactonization reaction depend on the concentration of the Z isomer as well as the comparative 
rates of cyclization and the reverse isomerisation of E to the Z isomer during the reaction. The availability of 
the required Z isomer is best achieved by heating at 70 °C as the E isomer cannot be populated thermally due 
to the high E_Z thermal isomerization barrier (3.3 kcal/mol). Thus, heating to 70 °C establishes a high Z/E ratio 
that favors the formation of the cyclized product (Fig 2). 

 
 

Fig.1: Optimized cross aldol transition states.     Fig.2: DFT calculated free energies of lactonization 
process 
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Nitronate anions are ambidentnucleophiles, that can react through oxygen atom or carbon 
atom.  In the literature it has been reported that nitronateanions react with electrophiles such as 
carbonates, chlorformates, and isocyanates to yield nitrile oxides.1In these cases the oxygen atom 
acts as nucleophile.  In order to achieve reaction at carbon atom, the dianionsof nitroalkaneshas to 
be formed in the reaction mixture.  The dianionsof nitroalkaneshas been generated using strong 
base at low temperature.2 We have found a reaction, were the monoanions of nitroalkanes 
(generated in situ) react with thebezyl phenyl carbonate in the presence of a nucleophilic catalyst to 
yield α-nitro ester. These α-nitro esters are readily reduced to α-amino esters.  This reaction could 
be a potential alternative to the Strecker synthesis. 
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The [2+3] cycloaddition reaction of quinones 1 with electron rich olefines like dihydrofuran, 

dihydropyran (DHP) 2  etc. leading to furo[2,3-b]benzofurans have been extensively studied in literature using 
Lewis acids as catalysts.[1] During the course of our work on the synthesis of benzofurans annulated to 
pyranose sugars at 1, 2 positions of pyranoses,  using the [2+3] cycloaddition  of glycals   with p-quinones,   we 
had occasion to examine the reaction  of p-quinone 1 with DHP 2 ,  catalysed by p -toluenesulphonic acid ( p-
TSA). In the event, we ended up with totally unexpected findings which we describe in this presentation. 
Exposure of p-quinone 1 and dihydropuran 2 to p-TSA in dichloromethane resulted in the formation of three 
products, viz., traces of hydroquinone 3, minor amount of   meso–bis tetrahydropyranyl ether 4 of hydroquinone   
and a novel naphthoquinone   derivative 5 as the major product (Scheme 1). The outcome of this p-TSA 
catalysed reaction is found to depend upon the nature of the quinone. While 2-methyl-1,4-benzoquinone, 1b 
followed the same course as quinone, 2,5-dichloro-1,4-benzoquinone 1c and 2,5-dimethyl-1,4-benzoquinone 1d 
exhibited a totally different behavior.   In the case of 2,5-dichloro-1,4-benzoquinone 1c the  major product  
turned out to be an interesting tetracyclic compound 6 whereas the major product from the reaction of  2,5-
dimethyl-1,4-benzoquinone 1d and DHP 2 is the tricyclic derivative 7 (Scheme 1).   In the case of 1,4-
napthoquinone 1e, instead of tetrahydropyranyl ether, the mono and bis-C-alkylation of DHP, viz. 8 and 9  were 
encountered. The mechanism of these transformations will be discussed.  
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Abstract 
 
Click chemistry is a fashionable approach to the synthesis of functionalized molecules, and 
emphasizes the use of practical and reliable reactions. Click reactions are selective, 
quantitative, cost effective, pH-insensitive and also represent a green approach. Therefore, 
click chemistry can be used for the synthesis of a variety of conjugates. More precisely, the 
most important characteristic of the Cu catalyzed azide alkyne click reaction (CuAAC) is its 
unique bioorthogonality, as neither azide nor terminal alkyne functional groups interact with 
any native biological functional groups. A wide range of biomolecules has thus been labeled 
to date, including peptides, proteins,  polysaccharides,  and even entire viruses  and cells. The 
use of this method for DNA modification has been somewhat delayed by the fact that copper 
ions damage DNA, typically yielding strand breaks. However recently, several paradigms 
have been published that aim to combine traceless reactions with room-temperature 
conditions through the application of Cu free strain-promoted alkyne–azide cycloaddition 
(SPAAC or Huisgen–Bertozzi-type cycloadditions) on the solid surfaces for in vivo 
applications. However, discovery of highly fluorescent chemical tags is highly warranted. 
Keeping this stratagem in mind, a new class of imaging probe, a fluorogenic version 
of 1, 3-dipolar cycloaddition of azides and alkynes, has been developed which has 
potential for selective immobilization of bioconjugates on solid surface. 3-
azidocoumarin based tags might be selectively immobilized on the DBCO modified 
bead surface via SPAAC and provide direct and strong fluorescence in Fluorescence 
Microscopy. 
 

 
   Figure 1.  Click reaction of 3-Azido Coumarin with DBCO modified PS beads.      Fluorescence imaging                                                                                                                 
                                                                                                      
Keywords: Click Chemistry, DBCO, Fluorescence, DNA Modification, 
Bioorthogonal 
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Doxorubicin (Dox) is very effective anticancer drug with wide scope of activity in human cancers, including 
breast carcinoma, lymphoblastic leukemia and hepatocellular carcinoma but its clinical application is limited 
because of the harmful side effects such as cardiotoxicity, nausea, vomiting etc. Polymeric system can be used 
to physically entrap anticancer drug for its sustained release directly at the tumor site to minimize the side 
effects and improve its therapeutic efficacy. The nanogel synthesis was performed using random 
copolymerization via cyclohexane-water reverse miniemulsion. The spherical morphology of the nanogels was 
observed by TEM microgram. The average hydrodynamic diameter determined by DLS was 160.3±46.95 nm. 
Loading efficiency and loading level of Doxorubicin was determined by UV spectroscopy and was found to be 
91.52 and 92.13 weight percent and 4.57 and 9.21 weight percent respectively for 5, 10 drug nanogel weight 
percent. The Doxorubicin release study was performed at physiological pH (7.4) and 30.11% Dox was released.  
MTT assay was carried out on Hela cells to evaluate cytotoxicity of blank nanogels and antitumor activity of 
Dox-loaded nanogels in vitro. The blank nanogels control showed no cytotoxicity on HeLa cells. The Dox-
nanogels shows higher cytotoxicity than free Dox, thereby maximizing the therapeutic efficiency. The material 
may be useful for clinical applications in near future. 
 
 

a)                                                                        b)  

          

 
 
Figure a) TEM image and b) DLS of the nanogels 
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The imidazohetrocyclic scaffolds one of the most important fused heterocyclic compounds, are attractive for 
drug discovery, since many compounds incorporating these scaffolds exhibit a wide range of biological, 
medicinal, and pharmaceutical activities, such as antitumor, anti-inflammatory, antiviral, antiprotozoal, 
anticonvulsant, anxiolytic, hypnotic, gastrointestinal, antiulcer, and immunomodulatory activities.1,2 
Furthermore, imidazohetrocyclic scaffold forms the core structure of several drug molecules like zolpidem used 
in the treatment of insomnia, alpidem, as an anxiolytic agent, olprinone for the treatment of acute heart failure, 
minodronic acid useful for the treatment of osteoporosis, and zolimidine used for the treatment of peptic 
ulcer.3,4In this regard, development of easier and effective synthetic methods, as well as new derivatives with 
this structure, is important in organic synthesis. Although several methods have been reported for the synthesis 
of imidazohetrocyclic scaffold, many of these methods are based on multi-step syntheses, and the range of 
compounds that can be prepared is limited. In this paper, we synthesized some new derivatives having 
imidazohetrocyclic scaffolds as core structure via Groebke-Blackburn-Bienayme (GBB) reaction disclosed 
independently in 1998 by three research groups.5 In this reaction, pyrazole substituted aldehyde (1), 2-
aminoazine and an isonitrile reacted in presence of suitable catalyst to afford a highly substituted imidazole 
derivatives (Scheme). 

 

 

 

 

 

                   Scheme:Synthesis of the imidazohetrocyclic scaffolds based derivatives 

 

References:  

1. M. Lhassani; O. Chavignon; J-M. Chezal; J,-C. Teulade, J.-P Chapat; R. Snoeck; G. Andrei;J.  Balzarini; E. De 

Clerc; A. GueiffierEur. J. Med. Chem.34, 271, 1999; (b) K.C. Rupert; J.R. Henry; J. H. Dodd; S.A.Wadsworth; 

D.E. Cavender; G. C. Olini; B. Fahmy, J. Bioorg. Med. Chem. Lett.13, 347, 2003; (c) G. Trapani; M. Franco; A. 

Latrofa; L. Ricciardi; A. Carotti; M. Serra; E. Sanna; G. Biggio; G. Liso. J. Med. Chem.42, 3934, 1999.  

2. Howard, A. S. In Comprehensive Heterocyclic Chemistry; Katritzky, A. R., Rees, C. W., Scriven, E. V. F., Eds.; 

Pergamon Press: London, 1996; Vol. 8,. Chapter 10, pp 262–274, and references therein. 

3. Couty, F.; Evano, G. In Comprehensive Heterocyclic Chemistry III; Katritzky, A. R., Ramsden, C. A., Scriven, E. 

V. F., Taylor, R. J. K., Eds.; Elsevier Science, Oxford, 2008; Vol. 11,. Chapter 10, pp 409–492, and references 

therein. 

4. C. Enguehard-Gueiffier; A. Gueiffier Mini Rev. Med. Chem.7, 888, 2007.. 

5. A. Dömling; I. Ugi. Angew. Chem., Int. Ed.39, 3169, 2000; (b) Y. Rival; G. Grassy; G. MichelChem. Pharm. 

Bull.40, 1170, 1992. 
 

 

 



P-550: Use of Resin as a Mild Base in Wittig Olefination 

T. R. Valkute, E. K. Artikatla and A. K. Bhattacharya* 

Division of Organic Chemistry, CSIR-National Chemical Laboratory, Pune 411008, India 

E-mail: t.valkute@ncl.res.in 

 

Wittig reaction is one of the most preferred methods for the synthesis of various alkenes due to its 
wide applicability. It uses a carbonyl compound as an electrophile, which is attacked by a “phosphorus ylide” 
(the “Wittig reagent”) to furnish olefin. Because of its reliability and wide applicability, the Wittig reaction has 
become a standard tool for synthetic organic chemists. 

 

We have accomplished a synthetic protocol for the synthesis of olefins by the coupling of stabilized 
and nonstabilized phosphorus ylides with various carbonyl compounds in presence of resin as a mild base. The 
details of this synthetic methodology will be discussed in detail. 

 

 

 

Scheme 1: Wittig reaction of phoshonium salt with carbonyl compound. 
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Dndrimers are structurally nanosized symmetric molecules with well-defined and 

monodisperse tree like branches.1 Dendrimers have strong potential applications because of 

their multivalent systems.2 These nanostructures have attracted great interests because of their 

potential applications in drug delivery, bioimaging, biomimetic catalysts. Carbohydrate–

BODIPY hybrids have shown to be a powerful combination for addressing biological studies. 

Such molecules are used to examine the intracellular trafficking of glycosphingolipids in 

cells3 and suitable fluorescent nucleotide analogues.4 Click chemistry have been employed 

mainly to introduce 1,2,3-triazole into the dendritic structure and it would be very interesting 

and promising candidates for many applications in biology as well as material science. The 

present investigation is mainly focus on the synthesis of BODIPY-glycoconjugates.  
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Room temperature ionic liquids (ILs) are a novel class of molten salt composed of organic cations and inorganic 
or organic anions, with low melting point (<100oC). Recent studies have shown that some of the ILs possess 
inherent amphiphilic character and can form aggregates in water [1]. We have synthesized novel 
dodecylbenezenesulfonate based anionic surfactant like ionic liquids (DBS-ILs) paired with onium cations; n-
butyltrimethylammonium (N1114), 1-butyl-3-methylimidazolium (C4mim) and N-butylpyridinium (C4Py). The 
surface properties such as CMC, adsorption efficiency and thermodynamic parameters of this DBS-ILs have 
been studied by surface tension and isothermal titration calorimetry. The salt (NaBr) stimulated Micelle to 
Vesicle Transition has observed in this DBS-ILs system which has been evidenced from dynamic light scattering 
(DLS), turbidity, 1H- NMR and cryo-TEM techniques. The stimuli responsive transitions in the self-assembly of 
DBS-ILs will be useful for encapsulation and delivery of active (bio) molecules in the targeted biomedical 
applications and nanomaterial synthesis [2]. 

 

 

 

 

.       

 

                          Fig1. Cryo-TEM images of C4mimDBS (A) in water (B) in 100 mM NaBr solution  
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Aminonaphthoquinone moiety is found in a core structure of many medicinally important natural 

products for example, the antibiotics rifabutin and rifamycin(s), used for treatment of multi drug resistant 

tuberculosis and hygrosin A and saliniparamycin that exhibit anticancer and antibiotic properties respectively. 

Quinones are redox susceptible molecules; this could be the prime reason for their wide range of biological 

functions and pharmacological applications. We engaged in our laboratory in synthesis, characterization, 

molecular structures of these biologically active aminonaphthoquinone derivatives [1,2]. In present 

investigation, the synthesis, characterization, molecular structures and electrochemical studies of first eight 

derivatives 2-(n-alkylamino)-3-methyl-1,4-naphthoquinone have been investigated. Two reversible peaks were 

observed in cyclic voltammogram of all compounds in DMSO solution ~ E1/2 = -0.6V and E1/2= -1.1V and are 

respectively assigned to naphthoquinone to naphthosemiquinone and naphthosemiquinone to catechol redox 

couples. Comparative studies were made with similar derivatives of 2-chloro-3-(n-alkylamino)-1,4-

naphthoquinone, 2-bromo-3-(n-alkylamino)-1,4-naphthoquinone and 2-alkylamino-1,4-naphthoquinone. 

-1.5 -1.0 -0.5 0.0 0.5 1.0

-5.0x10-6

0.0

5.0x10-6

1.0x10-5

I/A

E/V Vs NHE

 LM-1
 LM-2
 LM-3

 

Fig. Cyclic Voltammograms of 2-(n-alkylamino)-3-methyl-1,4-naphthoquinone in DMSO. 
Reference  
      1. S. Pal, M. Jadhav, T. Weyhermüller, Y. Patil, M. Nethaji, U. Kasabe, L. Kathawate, V. B. Konkimalla, 

          S. Salunke-Gawali, J. Mol. Struct., 1049, 355, 2013. 

      2. O. Pawar, A. Patekar, A. Khan, L. Kathawate, S. Haram, G. Markad, V. Puranik, S. Salunke-Gawali, J. Mol.      

           Struct., 1059, 74, 2014. 

 

 

mailto:sunitas@unipune.ac.in�


P-554: Metal- Organic Frameworks (MOFs) using Diphenylether Backbone 
Based Carboxylate Ligand 

Rupinder Kaura, Partha Mahata b, Manmohan Chhibbera, Susheel K Mittal*a 

aSchool of Chemistry & Biochemistry, Thapar University, Patiala, Punjab 
bDept. of Condensed Matter Physics and Material Sciences, S. N. Bose National Centre for 

Basic Sciences, Kolkata, West Bengal. 
Email ID: kaur.rup28@gmail.com 

 
ABSTRACT: The term metal organic framework (MOFs) has been used to describe such compounds with 
backbones made by connecting metal ions or metal clusters with organic ligands. The atomic structure of 
MOFs can be determined by X-ray crystallography, thus the dimensions of the pores or channels can be 
determined with excellent certainty. [1] The pore sizes/shapes are highly tunable, and larger pore sizes can be 
synthesized when compared to known zeolites. These frameworks have been useful in separation, detection 
and catalysis applications.  
                                           

                      
Mahata and co-workers synthesized a [Co4(triazolate)2(OBA)3], possessing Co4 clusters which are connected 
together through the triazolate moieties resembling the TiS2 layer. Magnetic studies in the temperature range 
1.8−300 K indicate strong antiferromagnetic interactions for Co4 clusters.[4] We propose to extend this work 
to synthesize new porous MOFs using various diphenyl ethers with  metals such as Co, Mn and Zn to explore 
their properties. Attempts to synthesize and characterize these new MOF’s will be presented. 
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Nanogels are emerging as suitable nanocarrier in the drug delivery applications. Nanogels 
prepared from polymerizable bioionic liquids due to their biodegradability, cost effective 
preparation, non-toxic nature may be a good alternative to the existing nanogel systems. 
Simultaneous polymerization and cross-linking of choline acrylate (a bio-IL) yielded a 
compound capable of forming nanogel in water with hydrodynamic size of 41±15 nm. 
Nanogel thus prepared was studied for sustained delivery of an anticancer drug 5-Fluoro 
Uracil. It was observed that, this gel could efficiently deliver the drug for 10 days at pH 1.2 
(pH of stomach) and hence would be useful for the treatment of stomach cancer. 1 

 

Scheme : Slow drug delivery of polymerizable ionic liquid.  
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The dawn of exchange spring magnets has given a new direction to the research in the field of permanent 
magnets. The exchange coupling between magnetically hard and soft phases leads to enhanced saturation 
magnetization and reduced effective coercivity.  
It has been shown that the dimension of the soft phase plays a very crucial role in increasing the magnetization 
without sacrificing much on coercivity in exchange spring magnets. Ideally, the dimension of the soft phase 
should be of the order of domain wall width of the hard phase1, 2. The moments at the soft phase interfaces 
are pinned to the hard phase and at the centre the moments are free to orient with the external field. This 
results in a small decrease in the effective coercivity of the hard phase and the effective magnetization 
increases. Both the iron selenide and iron oxide nanoparticles are synthesized by hot colloidal method under 
inert atmosphere3.The exchange coupled Fe3Se4:Fe3O4 nanocomposite is prepared by simple solution method 
where powder form of both the phases are added to oleyl amine and refluxed under nitrogen atmosphere at 
300 °C for 1 h. During refluxing, nanoparticles of both phases come close to each other and oleyl amine forms 
an overall coating on these nanocomposite particles. In the X-ray diffraction patterns of the nanocomposites 
all the peaks can be ascribed to diffraction from the crystal planes of Fe3Se4 (JCPDS # 652315) and Fe3O4 (JCPDS 
# 790416). No additional peaks from any impurity are observed. From the temperature dependent FC and ZFC 
magnetization curves, transitions at 317 K and ∼110 K are observed which can be attributed to the Curie 
transition (TC) of Fe3Se4 and blocking temperature (TB) of Fe3O4 respectively. From the M-H studies, we 
observed, as the ratio of soft phase is increased saturation magnetization increases significantly and coercivity 
decreases in the nanocomposite. All the hysteresis loops exhibits single phase behavior. The nanocomposite 
with 10 % Fe3O4 shows 116% increase in energy product over the pure hard phase.      

  

Fig 1: Magnetization – T study of nanocomposite with 5 % Fe3O4, (B) Hysteresis behavior of all the 
nanocomposites, inset shows the behavior of saturation magnetization and coercivity with amount of Fe3O4. 
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Fermi level equilibration in CdSe-Au heterojunction nanostructures formed by CdSe quantum 

dots and Au nanoparticles was investigated using steady state and femtosecond transient 

absorption techniques. CdSe-Au heterojunction structures were synthesized using two gold 

precursors dodecylamine-Au(I) and dodecylthiol-Au(I) complex. Favorable alignment of 

energy levels makes dodecylthiol a good hole scavenger from CdSe QDs whereas 

dodecylamine act as a surface passivating agent. The addition of gold precursor, 

dodecylthiol-Au(I), to the CdSe QDs resulted in a steady decrease in the excitonic absorption 

of CdSe quantum dots.  In contrast excitonic band CdSe QDs remains unaffected upon 

addition of  dodecylamine-Au(I) gold precursor. TEM analysis of the purified QDs after gold 

complex addition confirmed the formation of CdSe-Au hetero-nanostructures irrespective of 

the composition of the gold precursor. Femtosecond transient absorption studies of the 

heterojunction nanostructures showed (i) a faster bleach recovery compared to bare CdSe 

QDs for the CdSe-Au formed from the dodecylamine-Au(I) precursor, which is attributed to  

electron transfer from CdSe to gold and (ii) a slower bleach recovery of the CdSe-Au formed 

from thiolated gold precursor  indicating long lived excited state due to the equilibration of 

energy levels. Au acts as electron as well as hole acceptor in the case of CdSe-Au formed 

from the dodecylamine-Au(I) gold precursor. thereby preventing the Fermi level 

equilibration. In contrast, thiol acts as acceptor of holes and Au acts as acceptor of electrons 

in CdSe-Au formed from the dodecylthiol-Au(I) precursor, resulting in the  Fermi level 

equilibration of the gold CdSe quantum dots. 
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Organization of photo- and electroactive molecules on surfaces with atomic level precision 

provides excellent possibilities for the designing nanoscale optoelectronic devices. Scanning 

Tunneling Microscopy (STM) has emerged as an excellent tool for probing the organization of such 

molecules on surfaces, with atomic scale resolution. Among the various molecular building blocks, π-

conjugated molecular systems such as oligo(phenyleneethynylene)s have been proposed as elements 

in optoelectronic devices due to their fascinating structural and optical properties. Functionalized 

phenyleneethynylenes (1-4) having di- as well as teracarboxylic acid groups at the terminal positions 

of the ring were synthesized by following a series of the Heck-Cassar-Sonagashira-Hagihara cross-

coupling reactions. Highly ordered parallel arrangement, extended over several nanometers, was 

observed in the case of compounds 1-2. In contrast, the teracarboxylic acid derivative 4 showed a 

Kagome type structure having periodic hexagonal hydrogen bonded cavity, with diameter of 1.1 nm. 

Photoactive guest molecules such as coronene and fullerene were inserted in the host cavity and 

various aspects of host-guest interaction were probed. Another interesting observation is the 

transformation of molecules 1 and 2 to flower type arrangements on the addition of coronene wherein 

the guest molecules are inserted in the hexagonal hydrogen bonded cavity. On addition of coronene, 

tetracarboxylic acid derivative 3 underwent structural transformation from random arrangement to the 

Kagome type network having the guest molecules in the hexagonal hydrogen bonded cavity. Various 

forces responsible for the guest driven transformation will be discussed. 
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