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During the past decade, an impressive number of structurally diverse and biologically active 
nortriterpenoidnatural products have been encountered from the exotic Schisaandraceae family.1  Many of them 
exhibit wide ranging bioactivity profile that includes anti-oxidant, anti-HIV and anti-cancer activities and there is 
considerable effort underway to further explore their potential in modern drug discovery as well as in  traditional 
medicine.1 Intrigued by their, structural complexity and biological array we had developed a concise approach 
from the readily available Hajos-Parrish ketone and executed  to access the tetracyclic (ABCD) core present in 
many complex shiartane-type bioactive nortriterpenoids2, also delineated a short, flexible approach to a 
functionally embellished 7/8/5 fused tricyclic scaffold corresponding to the CDEF segment of Schisanartane nor-
triterpenoids, from commercially available 1, 5-cyclooctadiene3. 
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Abstract 

 In present study,  new scaffolds of 5-bromo-4-[5-(morpholin-4-ylmethyl)thiophen-2-
yl]-5h-cyclopenta[c]pyridin-1-amine were synthesized and functionalized with different 
aromatic boronic acid (Scheme I). They were computationally evaluated for drug activities 
using cheminformatics tools. Six newer thiophene derivatives obeyed Lipinski’s rule of five 
with good biological activity. Six targets among one showed lesser drug likeness and drug 
score values compared to other thiophene derivatives using OSIRIS property explorer. Except 
this one derivative, all other targets act as drugs. 

Key words: Thiophene derivatives, Libinskis rule, OSIRIS Property Explorer, Molinspiration 
software. 

S

H

O

Br

+
OH

OH

O

O

Pyridine, 27 hr

piperidine,100 0C

S

Br

OH

O SOCl2

DMF, 50 hr, RT

S

Br

Cl

O
NaN3, RT,3 hr

PhoPh,DCM 1hr

NH

S

O Br

POCl3,1000C 1 hr N

S

BrCl

NH3, Sealed Tube

18 hr,150
0
C 

N

S

BrNH2

NIS,12 hr, RT
N

S

BrNH2

I

+

PdPPh4 ,Dry K2PO4

ACN, 100
0
C

N

S

NH2 Br

S

N

O

N

S

NH2

S

N

O

O
CH3

S

N

O

B

OH

OH

PdCl2(PPh3)2,Dry CS2CO3

Dioxane, 100
0
C

 

Scheme I 

 



P-3: Synthetic Protocol toward Fused Pyrazolone Derivatives via a 
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ABSTRACT: A new class of pyrazolo[3,4-c]pyridine-3,7-dione and pyrazolo[3,4-d]azepine-
3,7-dione scaffolds wassynthesized via a Michael addition and reductive cyclizationstrategy. 
These fused heterocycles were accessed from simplestarting materials such as nitroolefins and 
3-ethoxycarbonyl-(methylene)pyrazoline-5-one. The pyrazolo-fused heterocycleswere obtained 
in good overall yields. [1] 

 

 

 

 

 

Fig.1:Strategy towards pyridone fused pyrazolones 
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Multicomponent Reactions (MCRs) are convergent reactions, in which three or more starting materials 
are taken in one vessel and react to form a single product, where basically all or most of the reactants are put in 
the newly formed product. In an MCR, a product is assembled according to a cascade of elementary chemical 
reactions. The challenge is to conduct an MCR in such a way that the network of pre-equilibrated reactions 
channel into the main product and do not yield side products. The result is clearly dependent on the reaction 
conditions: solvent, temperature, catalyst, concentration, the kind of starting materials and functional groups 
Dömling, A. et.al. [1].The piperidine ring is present in most of the natural products like alkaloids and found in 
many drugs Kleemann, A.et.al [2]. Thousands of Pieridine nucleus is bare in clinical and preclinical studies 
Watson, P.et.al [3]. Reported methods for synthesis of piperdines are Tandem Cyclopropane ring-opening/Conia-
ene cyclization Takasu, K.  et.al[4], Imino Diels-Alder reactions Murty, M. S. R. et.al [5], Aza prins-cyclizations 
Carballo, R. et. al [6], Intramolecular Michael reactions Davis, F.et.al [7], Intramolecular Mannich reactions on to 
iminium ions Arena, G. et. al [8], Cyclohydrocarboxylation Ragoussi, M. et.al [9].However, these methods have 
demerits like multistep synthesis and a poorer yield of the product, unsafe reaction condition. Now days the 
functionalized piperdines have been synthesized by using MCRs. Catalyst are used to synthesis of functionalized 
piperdines using MCRs are Oxalic acid dihydrate Sajadikhah, S. et. al[10], LaCl3.7H2O in MeOH Umamahesh, B.  
et.al [11], acetic acid Lashkari, M. et.al [12]. Here, we report a calcium chloride catalyzed three components one 
pot reaction of 2 equivalent  of substituted benzaldehyde, 2 equivalent  of aniline and 1 equivalent of β- keto 
ester that afford tetra substituted piperdines under solvent free and ultrasound conditions. Substrates bearing 
various functional groups such as CH3, OCH3, Cl, NO2 and OH all reacted to produce the corresponding tetra 
substituted piperdines in moderate to good yield. p- and m- substituted benzaldehydes gives good yield while o- 
substituted benzaldehydes gives low yield due to steric hindrance. When electron donating group present at p- 
and m- position yield of product is good and electron withdrawing group gave low yield. In conclusion, here we 
reported a novel and simple method for the synthesis of highly functionalized piperdines using calcium chloride 
as a catalyst via one pot three component reactions from easily available starting materials. Some advantages of 
this method are easily available and inexpensive catalyst, reaction condition is simple to carry out reaction, 
absence of tedious separation and purification procedures. 

 
 

 

 

Scheme 1: Calcium Chloride catalyzed synthesis of Functionalized Piperdines 
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In recent times, several classes of compounds have been isolated from diverse plants, which are reported to 
have antifungal activities [1]. However, these could not be developed into useful antifungal drugs [2,3], as some 

or other drawbacks were associated with these molecules. Hence, there is an urgent need to develop new 
naturally occurring antifungal agents having target specificity, broad-spectrum activity and different mechanism 

of action than the existing drugs.  

Bioactivity-guided chemical examination of methanolic extract of leaves of Polyalthia longifolia var. 
pendula led to the isolation of the active constituent, a diterpene 1 which was identified as 16α-hydroxycleroda-
3,13(14)Z-dien-15,16-olide on the basis of its spectral data. [4] Among the tested strains, diterpene 1 was found 
to exhibit antifungal activities having MIC90 values of 50.3, 100.6 and 201.2 µM against Candida albicans 
NCIM3557, Cryptococcus neoformans NCIM3542 (human pathogens) and Neurospora crassa NCIM870 
(saprophyte), respectively. Initial, structure-activity-relationship (SAR) data generated by synthesizing some 
derivatives revealed that the double bond between C3-C4 and the free hydroxyl group at C16 are crucial for the 
antifungal activity of the diterpene 1. The isolation, structure elucidation and detailed antifungal activity of the 
diterpene 1 and its mode of action will be discussed in detail.  
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Figure 1. Structure of  isolated compound from P. longifolia var. Pendula 
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Abstract: N-Heterocyclic Carbene (NHC)-catalyzed reaction of alkenes with aromatic 

aldehydes providing for a high yield synthesis of α-acyloxy ketones1 and α,β epoxy ketones2 

under different atmospheric conditions has been described. This unprecedented regioselective 

oxidative process employs NBS and Et3N in stochiometric amounts at ambient condition in 

DMSO as solvent. 

 

 

Scheme 1. NHC catalyzed oxidative coupling of alkenes and aldehydes 
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I2-catalyzed oxo-acyloxylation and hydroxy-acyloxylation of alkenes and enol ethers with carboxylic acids 
providing for the high yield synthesis of α-acyloxyketones and esters is described. This unprecedented 
regioselective oxidative process employs TBHP and Et3N in stoichiometric amounts under metal-free conditions in 
DMSO as solvent. [1] Additionally, I2-catalysis allows the highly-regioselective azido-hydroxylation of alkenes 
using TBHP/H2O2 and Et3N in DMSO/DMF in excellent yields. 
 

 

 
Scheme 1: I2-catalyzed oxo- and hydroxy acyloxylation of alkenes and enol ethers 
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The 3’-deoxy-2’-5’-linked isoDNA/isoRNA are potential therapeutic nucleic acids due to their high 

nuclease resistance property compared to native DNA/RNA.[1] These nongenetic isoDNA/isoRNA sequences are 
known to form duplexes with complementary RNA, as well also known to be involved in triplex structures,[2] but 
G-quadruplex structures involving the isoDNA backbone are not explored. We in our laboratory for the first time 
reported that the homogeneous 2’-5’-linked isoDNA Thrombine Binding Aptamer (isoTBA) sequence is capable 
of forming the G-quadruplex structures in the presence of cations such as K+/Na+.[3] IsoTBA is isomer of 15-mer 
TBA aptamer which inhibits fibrin clot formation by binding to the thrombin protein with high selectivity and 
affinity (Figure 1. a).[4] We also investigated the inhibitory activity of these isoTBA on thrombin-catalyzed 
conversion of fibrinogen to fibrin in the presence of 3’-exonuclease (Snake venum phosphodiesterase) and as 
expected we found that isoTBA exhibits better thrombin binding effect compare to TBA.  

To improve the structure-activity relationship of isoTBA, we synthesized conformationally constrained 
xylo and ribo C3′-fluoro uridine phosphoramidites (XUF, RUF) building blocks. Both monomers are incorporated 
into TGT loop at T-7 and T-7&9 position of isoTBA (Figure 1. a). The results showed that the C2’-endo S-type 
RUF stabilized the G-quadruplex while C3’-endo N-type XUF destabilized G-quadruplex. These modifications 
showed that specific sugar conformation is important at T-7 and T-9 position in thrombin binding experiment 
(Figure 1. b).  
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Fig. 1: a) schematic drawing of the thrombin aptamer structure isoTBA b) Modified nucleotide 
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The 3,3-disubstituted oxindole structure motif is a privileged heterocyclic subunit in a large number of bioactive 
natural products and drugs.[1]Among these motifs, 3-substituted-3-aminooxindole is an activesynthon for 
pharmaceutical candidates, including the potent antagonist AG-041R[2] and vasopressin VIb.[3]Recently, this 
field of research is attractive to synthetic organic chemist, and there are only very few reports in the literature for 
the synthesis of these versatile derivatives. In this context, we are interested in developing an effective catalytic 
protocol using chiral prolinamide based titanium complex for the synthesis of enantiopure 3-substituted-3-
aminooxindole derivatives. Further, the Ti(IV) complex were tested for its efficacy with the model substrate 1and 
TMSCN as a source of cyanide under various reaction parameters. It was found that the Ti(IV) complex (10 
mol%)using dichloroethane as a solvent in presence of IPA as an additive is effective to achieve the desired 
product in good yield (upto 90%) and enantioselectivity (eeupto 91%).  
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Abstract: 
 
Optically pure tetrahydro-6H-benzo[c]chromenes were generated from simple starting materials like acetaldehyde 
and (E)-2-(2-nitrovinyl)phenols  through  neighboring phenolic –OH directed cascade Michael/aldol/oxy-Michael 
reaction catalysed by (R)-2-diphenyl-[(trimethylsilyl)oxy]methyl}pyrrolidine. Furthermore  the triggering of triple 
cascade reaction by neighboring phenolic- OH is confirmed by detecting the key intermediates using ESI-HRMS 
analysis. 
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 Lung surfactant (LS), a lipid-protein mixture responsible for alveolar stability, is inhibited by serum 
proteins leaked into the lungs in disease.  Interaction of bovine lipid extract surfactant (BLES), a clinical 
replacement lung surfactant, with serum protein fibrinogen (Fbg) was studied employing various structural and 
biophysical techniques in adsorbed films and bulk bilayer dispersions. Surface tension-area isotherms of the 
adsorbed films revealed the suppression of interfacial activity of BLES by Fbg (adsorption and surface tension 
reduction). Fbg, predominantly associated with the fluid phase of BLES films, resulted in the aggregation of the 
gel lipid domains as evidenced by atomic force microscopy. BLES bilayer dispersion showed phase transition 
from a diffused gel to liquid-crystalline phase in the temperature range 10-35°C as studied by differential scanning 
calorimetry (DSC). Fbg resulted in the shift of peak to a higher transition temperature for the maximal heat flow 
(Tmax) of BLES dispersions. Combined Raman and FTIR spectral studies of the BLES: Fbg dispersions revealed 
that Fbg altered the -CH2-,-CH3, and -PO4

-
 vibrational modes of the phospholipids present in BLES, suggesting 

condensing and dehydrating effect of the protein on surfactant.  Studies suggest that Fbg by directly interacting 
with the gel lipids in LS in bulk dispersions alters the packing of the films formed at the interface, and can be used 
as a specific model for lung disease. 
.  
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The studies signifying the interaction of metal complexes with active drugs have emerged as a promising area 
towards the development of metal-based chemotherapeutic agents possessing wide range of biological activity [1]. 
The metal complexes of Acesulfame-K (a commercial sweetener) have been studied in detail to account for 
theirantitumour and antiviral activity [2]. Further, owing to the wide range of biological activity of organotin(IV) 
complexes [3], the organotin(IV)-drug system have also been studied for their potential applications as 
biologically active metallopharmaceuticals especially for the antitumour activity. The present study has been 
designed in order to expand the scope of organotin(IV)-drug systemand to validate the efficacy of quantum-
chemical methods in gaining a theoretical insight into the coordination behavior of organotin(IV) moieties with the 
drugs.The density functional theory (DFT) based quantum-mechanical calculations have been performed on 
dimethyltin(IV) derivative of acesulfame-K using the Gaussian09 software package. In order to search an 
appropriate method for the theoretical studies of organotin(IV)-drug system, the geometries of all the possible 
structures were optimized at the DFT level using a range of functional (such as, B3LYP, M06-2X, B3PW91) with 
the 3-21g, 6-31g(d,p) and 6-311++g(d,p) basis set for all the atoms, except the tin(IV) atom which was described 
by either LANL2DZ or def2-SVP or DGDZVP basis set along with the effective core potential. Harmonic 
vibrational frequencies were computed at the same level of theory to find true potential energy surface (PES) 
minima. The results of geometry optimization and harmonic frequency calculation were compared with the 
reported experimental data for the metal complexes of acesulfame-K [2]. In order to understand the charge 
distribution within the complex, the conceptual (global as well as local) reactivity descriptors such as, electronic 
chemical potential, chemical hardness, electronic fukui function, electrophilicity, global as well as local softness 
have been obtained using ∆SCF method as well as using frontier molecular orbital analysis [4]. The nature of 
O→Sn, N→Sn and S→Sn bonding was discussed in terms of the quantum theory of atoms-in-molecules (QTAIM) 
and natural bond orbital (NBO) analysis. The results of QTAIM topological analysis of electron density are 
evaluated in terms of the electron density at bond critical points (ρ) and Laplacian of electron density (∇2ρ).  
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Abstract 
The counter ion binding behavior of ionic surfactants in mixed solvents of water and polar solvents and 
comprising mixed counterions is a less highlighted phenomenon. Thus, with a view to understand the counter ion 
binding behavior in mixed solvents, we determined the  critical micelle concentration (cmc) of Cetylpyridinium 
Chloride in mixed solvents of acetonitrile and water, in presence of salts such as  sodium bromide, sodium 
benzoate and sodium salicylate using various techniques such as surface tension, conductance and absorbance 
measurements. The counter ion binding behavior was studied by a modified form of the well known Corrin-
Harkins (CH) equation [1].The values of cmc as well as the counter ion binding behavior shows a strong 
dependence on the nature of the solvent used and a certain pre micellar aggregates could also be detected in the 
surface tension isotherms and absorbance measurements which could be an outcome of the interaction of the 
solvent with the surfactant or small aggregates of the surfactant itself.  
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Fig. 1: Representative surface tension isotherms and modified Corrin-Harkins plots 
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We have performed atomistic molecular dynamics simulations to study the dynamical and structural properties of 

unbiased nano-confined flow of water through carbon nanotubes in presence of hexafluoro-2-propanol (HFIP). 

The flow of water molecules within the nano-channels has been subject to the insertion of HFIP within the 

channels. The translational and rotational dynamics of water molecules in presence and in absence of HFIP has 

been elucidated, which are similar in nature irrespective of the presence of HFIP within the channels. The 

dynamics of water is immediately restrained after entering the nano-channel and found to decrease further with 

increase in HFIP within the channel. The dynamical effects have also been compared and contrasted with systems 

having no HFIP. The hydrogen bond assisted structural alignment of water molecules within nano-channels has 

been found to drastically decrease in comparison with the bulk behavior. Our results facilitate further in bringing 

forth the spontaneous as well as triggered mechanism of foreign molecule aided chemical separators and nano-

electronic devices. 

 

 

Fig: Plots of a) mean square displacement along z-axis (∆Z2), and b) rotational relaxation (P2(t)); for selected 

water-SWNT-Mix system (NHFP, or number of HFIP within the channel = 0). 
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Major challenges in formulating new pharmaceuticals for clinical application include solubility 

enhancement and improving stability in biological systems. Cyclodextrins (CDs) are all-purpose molecular 
containers for organic, inorganic, organometallic, and metalloorganic compounds that may be neutral, cationic, 
anionic, or even radical. CDs are chiral, truncated cone shaped macrocyles, consisting of six (α-), seven (β-), and 
eight (γ-) D-glucose units, attached by α-(1→4) glycosidic linkages. Complexation of pharmaceutical compounds 
with CDs, to form host-guest complex, results in altered physicochemical properties of the guest, like increased 
solubility, stability, volatility and masking of undesirable properties, which are essential for their use as 
pharmaceuticals.  

 
This presentation will give information about complexation of pharmaceutical compounds with β-CD in 

aqueous solution using one and two dimensional NMR methods. The formation of an inclusion complex between a 
guest and CD results in the chemical shift changes (∆δ) in both the host and guest protons. The highfield shift 
changes in the CD cavity protons (H-3’ and H-5’) confirm the penetration of the guest into the CD cavity. 2D 
COSY and ROESY experiments are important, as they complement each other, COSY provides information on 
coupling of protons while 2D ROESY gives same information through space, i.e., the two nuclei are at 3-4 Å from 
each other (intermolecular distance). It gives information about the part of the guest included inside the CD cavity, 
the mode of penetration, i.e. either from narrower or wider rim side, the depth of penetration and orientation of the 
guest. Molecular docking studies also confirmed these results.  
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Quinoxaline and its derivatives (also called benzopyrazines) are an important class of benzoheterocycles 
displaying a broad spectrum of biological activities which have made them privileged structures in 
pharmacologically active compounds, Shen et al [1].On the other hand, amino acids containing substances exert 
therapeutic activities which make them as likely-candidates for drug development. Further, chemical ligation of 
heterocycles and amino acids has proved as a powerful tool in ‘Bioconjugation Chemistry’. Prompted over this, a 
series of amino acids derived quinoxalinones has been synthesized. Chiral library of quinoxalinones were readily 
assembled utilizing SN

Ar reaction, reduction followed with concomitant cyclization at ambient temperature. 
Optically pure 1,2,3,4-tetrahydroquinoxalinones were isolated in excellent yield and good purity. These 
compounds were characterized by 2D NMR spectroscopy and 3D structure was determined by X-ray 
crystallography. Also thermal coefficient investigations by NMR have been carried out, Farahani et al [2]. Further, 
several conjugates of the series have revealed promising MICs in antibacterial and antifungal assays, even better 
than the standards used. The results of the aforesaid will be presented.  
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Abstract: The effect of anions and temperature on various interactions in 1-hexyl-3-methyl-
imidazolium (Hmim) based Ionic Liquids (ILs) using Molecular Dynamics simulations is presented 
in this study. We characterize structural and dynamical properties of six ionic liquids with a 1-
hexyl-3-methyl-imidazolium (Hmim) cation but differ in anions (Cl, Br, BF4, PF6, OTf and NTf2). 
The simulations predict interactions between cation-cation, cation-anion varies with the size of the 
anion. 
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The Quantum Mechanical NMR chemical shift calculations are usually carried out for 

the NMR parameter at intra molecular proton sites. The nature of the shielding includes the 
induced secondary fields arising due to electron circulation changes, and such fields arising 
from aromatic ring currents can be much larger and can probably be present at regions outside 
the specific molecular dimensions. The usual way these values are obtained is by the proton 
coordinates specified and most of the time the specified protons are present within the 
molecule. 

 
For the sake of specifying a coordinate for extraneous (outside the molecule in the 

proximity) sites, it is possible to include a molecule (a sensor - well optimized independently 
for energetically stable geometry) at any specified distance from the Aromatic compound and 
without subjecting this combination of molecules to any Geometry Optimization (for energetic 
structural stability), the combination of molecules can be submitted for a chemical shift 
calculation. 

 
The distance of the second molecule can be varied from the first aromatic compound, 

and the calculation made as a function of distance and also relative angular disposition. From 
the criterion of classical magnetic dipoles it should also be possible to estimate the induced 
field (chemical shift values) at the neighboring sensor molecule which may give rise to queries 
which can be discussed from the quantum mechanical formalisms point of view. Such a case 
study would be reported and consequences discussed. 

 
Such considerations may have bearing on the interpretations of experimentally 

determined shielding tensor values by High Resolution PMR studies on Single Crystal 
Specimen of Aromatic Molecules and for the interpretation of ring current shifts observable in 
Biological Macromolecules, in particular the 3D structure determination by NMR. 
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Abstract: The molar conductivity, Λm of protic ionic liquids (PILs) in molecular solvents is measured at 
298.15 K. The decrease in the Λm values of PILs is observed with an increase in concentration of PILs. 
The limiting molar conductivities,Λ°

m were obtained for each PIL in different molecular solvents using a 
least squares method. The Λ°m data for PILs were correlated with the structural aspects of PILs and of 
solvent properties. The polar protic solvents show poor ionic association as compared to the polar 
aprotic solvents, which is discussed on the basis hydrogen bond donating ability (HBD) of solvents and 
PILs. The alkyl chain substitution of anion plays a significant role in ionic association of the PILs. The 
diffusion coefficient, Do and transport number, t were determined, which were consistent with the Λ°m 

values of PILs in water. The Λ°m and Do
 values are dependent on hydrodynamic radius of anion of these 

ionic liquids. The extent of ionic association for each PIL was discussed using temperature dependent 
Λm data of aqueous PILs systems in terms of Walden plot. 
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ABSTRACT 

Electrochemical oxidation of mefenamic acid (MFA) at barium-doped zinc oxide nano particles modified 
glassy carbon electrode was studied using cyclic and differential pulse voltammetric technique. Cyclic 
voltammetry of MFA in phosphate buffer showed one well defined oxidation peak in the range of 0.2 to 1.0 V 
(versus Ag/AgCl) in different pH condition and maximum peak current was observed at pH 5 [1].  The anodic 
peak was characterized and process was adsorption controlled. The number of electron transferred in oxidation 
process was calculated and probable mechanism was proposed [2]. According to the linear relation between the 
peak current and the MFA concentration, differential-pulse voltammetric method for the quantitative 
determination of MFA was developed. Furthermore, the proposed method was applied to the in-vitro 
determination of MFA in pharmaceutical samples and spiked human urine adopting the differential pulse 
voltammetric technique for the clinical research. 
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Abstract: The production of cellulosic ethanol, a transport fuel is significantly more difficult due to inefficient 
hydrolysis of crystalline cellulose.1  Since metal ions alter the crystallinity of cellulose and also bio-oil 
composition, it is therefore pertinent to understand the tackling of metal ions by Cellulose degrading enzymes. 
Cellulase-metal ion interaction thus finds great interest in recent years due to renewed demand on biofuel.2,3 

Moreover, the enzyme-metal ion interaction is an exciting area of research due to unique catalytic and structural 
properties of enzymes.4,5 Unprecedentedly, the cellulase synthesizes stable silver nanoparticles at room 
temperature in both aqueous and nonaqueous media. The synthesized nanoparticles have been characterized by 
spectroscopic techniques, transmission electron microscopy and dynamic light scattering methods. The TEM size 
distribution analysis predicts that the average size of silver nanoparticles formed in aqueous media is of 5.04 ± 
0.24 nm whereas in nonaqeous media the particle size is relatively larger. This observation got further 
strengthened by DLS measurement as well. Interestingly, circular dichroism study indicates that the secondary 
structure of enzyme is completely lost post synthesis.  The formation mechanism of the nanoparticles might 
involve an Ag–Cellulase conjugate and its subsequent reduction similar to the process of tyrosine reduction. The 
enzyme also uses its polymeric backbone to encapsulate and offers significant stability for synthesized 
nanoparticles in nonaqueous media. Cellulase is widely used in the fermentation of biomass into biofuels, food 
processing, and its use as the reducing agent for silver nanoparticle preparation is a significant advance to 
understand the mechanism of cellulase-substrate interaction.  
 

1. 
 

2. 

3. 

4. Figure 1. Absorption spectra- Left-
side: (i) 0.5mM AgNO3 in 5mg/mL cellulase 
in buffer pH 8.5, (ii) 5mg/mL cellulase alone. 
Right-side: (i) 0.5mM AgNO3 in 5mg/mL 
cellulase in methanol, (ii) Control experiment 
in absence of enzyme. Inset: The inset 
contains the photographs of the Ag-NP 
synthesized  

5. Figure 2. TEM 
image of silver 
nanoparticles synthesized 
by cellulase. The inset 
contains Particle size 
distribution of Ag-NP/ 
cellulase. 

6. Figure 3. Far-UV 
CD spectra of Cellulase:  (i) 
in buffer (ii) in methanol 
(iii) Cellulase-Ag NP in 
buffer (iv) cellulase-Ag NP 
in methanol 
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Application of nanosize heterogeneous catalysts in organic synthesis is a promising field of research with potential 
application in various fields. Most of the fine chemical synthesis processes utilizes a large amount of toxic 
solvents, stoichiometric reagents and mineral acid/bases as catalysts. The use of toxic solvents and reagents 
renders the process unsafe towards the environment. It is desirable to develop novel synthetic strategies which are 
environmentally acceptable,high yielding and uses heterogonous catalysts using principles and practices of green 
chemistry. Heterogeneous base catalyzed organic synthesis is a promising field of research with potential 
application in pharmaceuticals and related fine chemical industries. Calcium oxide is an interesting basic oxide 
which shows well defined surface basicity and catalytic activity for several important reactions. However loss in 
catalytic activity has often been observed due to hydrolysis and formation of surface carbonate species. Addition 
of zirconia as a second oxide component helps improving the physicochemical characteristics of CaO catalyst. In 
this present investigation, we have prepared a series of ZrO2-CaO nanocomposite oxides and studied their catalytic 
application for synthesis of structurally diverse 4H-pyran compounds. The ZrO2-CaO composite materials with 
CaO content in the range of 2-20 mol% were prepared by urea hydrolysis and amorphopus citrated method. The 
synthesized nanocomposite oxides were characterized using XRD, TEM, UV-VIS, FTIR, SEMand BET methods. 
Selective stabilization of the tetragonal phase of zirconia was observed in the composite oxides. The Ca2+ ions 
substitute Zr4+ ions in the zirconia lattice forming a substitutional type of solid solution. From the XRD line profile 
broadening, the crystallite size of the ca doped zirconia nanoparticles was calculated to be in the range of 20-30 
nm. The Fourier analysis result supplements the TEM observation. The 4H-pyran have been synthesized by one-
pot three-component coupling reaction of an aldehyde, malononitrile, and a 1,3-diketo compound using the ZrO2-
CaO catalyst.The CaO-ZrO2 composite oxides are highly active for the multicomponent synthesis yielding a 
variety of 4H-pyran in short reaction time.  
 

Reaction scheme- 
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The most indispensable aromatic monomer produced in chemical industry owing to the high reactivity of 

its vinyl group is styrene (ST). ST is produced by dehydrogenation of ethylbenzene (EB). Since full conversion is 
never achieved, the product stream still contains a pretty high fraction (20-40%) of unreacted EB, removal of 
which from the feed is an absolute necessity. Due to the high reactivity of the vinyl group of ST and their 
extremely proximal boiling points: ST (b.p. 418.3 K) and EB (b.p. 409.3 K), achieving separation following 
conventional fractional distillation on an industrial scale is not the pertinent solution. Moreover, small fractions of 
impurities with similar boiling points, like toluene (b.p. 393 K) and o-xylene (b.p. 418 K), also needs parallel 
removal from the ST/EB product stream. To address this pressing issue, keeping in mind the high expenses 
involved in technologies like extractive distillation or vacuum distillation in presence of inhibitors, Metal-organic 
framework (MOF) materials with unmatched high specific surfaces and pore volumes next to minimal dead 
volumes are the ones sought-after aimed at adsorptive separation. Maes et al. and Remy et al. have demonstrated 
that MIL-47 (V) and MIL-53 (Al) both are of potential use for ST/EB separation purpose.[1,2] Styrene is a planar 
molecule, whereas ethylbenzene is not. Due to differences in their flatness, styrene is anticipated to have stronger 
interactions with the framework, due to the more efficient stacking of flat styrene molecules within the 1D 
channels of MOFs. MIL-47 (V) and MIL-53 (Al) validated such anticipation. Recently, our group came up with 
the first dynamic structure based MOF compound showing clear para-xylene preference over its congener C8-
alkylaromatic isomers at ambient temperatures by framework-breathing and guest-induced reversible solid-state 
structural transformations.[3] This soft porous crystalline material hereinafter referred to as DynaMOF-100, in this 
work, has been comprehensively investigated for the targeted separation of EB- and ST- containing feeds. While 
selective adsorption of ST over EB at 298K, coupled with strong crystallographic evidence of SC-SC 
transformation mediated uptake of ST was experimentally demonstrated, breakthrough simulations-guided IAST 
calculations conclusively confirmed that Sads (ST/EB adsorption selectivity, considering their equimolar mixtures) 
for DynaMOF-100 is about one to two orders of magnitude higher than that of MIL-47(V) and MIL-53(Al). The 
uptake capacity of DynaMOF-100 is also much higher than those for the two MOFs, investigated till now.  Due to 
this remarkably high adsorption selectivity and capacity, sharp separations of ST/EB mixtures can be well-realized 
in a fixed bed adsorber, making this material the best-performing MOF material reported till date for the targeted 
ST/EB mixture separation.[4] 

 
 

 

 

Fig. 1 

 

 

Fig. 2 
 

Fig. 1: Schematic illustration of selective guest-responsive framework flexibility allowing planar styrene 
molecules to commensurately stack inside the porous channels resulting in its accommodation. 
Fig. 2: Styrene-selective adsorption isotherm at 298K, as compared to ethyl benzene. 

  
Reference 

1. M. Maes et al., J. Am. Chem. Soc., 132, 15277, 2010. 
2. T. Remy et al., Ind. Eng. Chem. Res., 51, 14824, 2012. 
3. S. Mukherjee et al., Sci. Rep., 4, doi:10.1038/srep05761, 2014. 
4. S. Mukherjee et al., manuscript submitted. 

 



P-24: Tunable single phase YVO4:Dy3+, Pb2+ phosphor for LEDs applications 

Ch. Victory Devi 

* Department of Chemistry, Pachhunga University College, Aizawl-796 001, Mizoram 

E-mail: victorychanambam@gmail.com,  Phone: 9615009474 (M) 

 

 Pb2+ co-doped YVO4:Dy3+ phosphors have been prepared at a relatively low temperature of 120⁰C via 
ethylene glycol route and are further annealed at 500⁰C and 900⁰C to grow the particles. The prepared samples 
were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), spectra energy dispersive 
analysis of X-ray (EDAX) and photoluminescence spectroscopy.  XRD patterns of all samples are well indexed with 
single tetragonal phase of YVO4. The crystallize size are found in ranges from 30 nm to 95 nm. The emission 
intensity of Dy3+ is significantly improved on co-doping Pb2+ ions after excitation at different wavelengths (Fig.1). 
Both emission intensity and decay lifetime increase with increase in heat treatment from 500⁰ to 900⁰C. On co-
doping YVO4:Dy3+ phosphors with Pb2+ the emission color changes from bluish white to white region and then 
shift towards yellow region on annealing to 900oC (Fig.2) which could find  as a great potential for LEDs 
application. 

 

 

Fig.1. Luminescence spectra of as-prepared 1 at.% Pb2+ 
co-doped YVO4:5Dy3+ nanoparticle at different 
excitation wavelengths.  

 

Fig.2. CIE chromaticity of (a) as-prepared and (b) 
900oC annealed 1 at.%Pb2+ co-doped YVO4:5Dy3+    
nanoparticles under excitation wavelength  at 280 
nm. 
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The limited amount of fossil resources and their fluctuating prices force researchers to identify the use of eco-
friendly and renewable resources to produce chemicals and fuels. Considering this, plant derived biomass (crop 
waste), which consists of cellulose (40-50%), hemicellulose (20-30%), and lignin (20-25%)  can be used for the 
chemicals synthesis Sahu et al [1]. The annual worldwide biomass production is estimated to be ca. 1.049 trillion 
tons and hence it is considered as a sustainable feedstock Field et al [2]. Among plant derived biomass, 
lignocellulosic materials (crop wastes) are attracting lot of attention since those are non-edible to humans. It is 
estimated that India produces ca. 624 million ton of crop waste per year Pandey et al [3]. While utilization of 
cellulose and hemicelluloses is researched thoroughly, studies on the conversion of lignins are not yet explored 
fully.  
 Lignin, a polymer of phenolic compounds linked together via C-O-C and C-C bonds can be used for the 
production of aromatic monomers. In this report, we present results on the catalytic conversion of lignin into 
aromatic monomers using homogeneous catalysts (Scheme 1). 
 As a homogeneous catalyst, several Brönsted Acidic Ionic Liquids (BAILs) were synthesized and those 
were characterized using various techniques [NMR (1H, 13C), FT-IR, CHNS, TGA, and UV-Vis. for Hammett 
acidity function (H0)].  

The catalytic reactions were carried out in the presence of methanol-water in an autoclave at various 
temperatures and time periods. Before analysis, solvent was evaporated and the obtained semi-solid part was 
dissolved in THF in which lignin is insoluble. The reaction mixture was analyzed by GC and GC-MS. 
 Figure 1 summarizes the results on the conversion of lignin into aromatic monomers using various ionic 
liquids at 120oC for 1 h. It can be observed that we achieved maximum of 96 % yield for aromatic monomers 
soluble in THF solvent. It is possible that during the extraction of products in THF solvent, few of the dimmers, 
trimmers and some other oligomers are also present. The catalytic results obtained with various BAILs were also 
compared with solid acid catalysts and mineral acids and we observed that BAILs show better activity in the 
conversion of lignin. The BAILs were also recycled using simple procedure and in repeated runs we observed 
almost similar activity. The details on the catalytic results will be discussed during presentation. 
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Abstract 

 

We describe here a novel way of fabrication of an amperometric acetyl cholinesterase (AChE) biosensor and its 
application to detect organophosphate (OP) pesticide ethion using thiocholine oxidation at a low potential of 
0.2V. AChE was electro entrapped in polypyrrole (Ppy) using low amount (0.02M) of supporting electrolyte (KCl) 
followed by cross linking with gluteraldehyde and porcine skin gelatin [1]. The sensor thus obtained showed a 
storage stability up to 4 months and a high operational stability with intra state precision 0.742%.  We observed 
that thiocholine oxidation on PPy surface occurs at 0.1V while the same occurs at 0.2 V when PPy is doped with 
gelatin and gluteraldehyde. Based on this observation, the low potential workability of the sensor was tested 
taking ethion as the sample OP pesticide. Ethion could be detected down to 0.15 ppb in a solution in 5% 
acetonitrile using 0.2V applied potential for substrate oxidation. The sensor could be used up to eight repeated 
measurements after reactivating every time using 0.5% NaF solution. The work has demonstrated that (i) electro 
entrapment procedure can be used for effective fabrication of amperometric AChE biosensor (ii) Gelatin-
gluteraldehyde combination can impart enhanced stability to electro entrapped AChE biosensors (iii) Polypyrrole 
entrapped AChE biosensors can be used for low potential detection of thiocholine (iv) Lower concentration of 
supporting electrolyte is necessary for the stability of electrochemical response of electro entrapped enzyme 
biosensors. 

 

Key-words: Acetylcholinesterasebiosensor, Conducting polymer, Electroimmobilization, Ethylparaoxon, 
Organophosphates, Organocarbamates. 
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Carbon dioxide capture and separation by gas hydrate formation is one of the novel  approaches and 
has proven to be highly selective for pre and post combustion capture of CO2 from a gas mixture of 

CO2& H2 (fuel gas) and CO2 & N2 (flue gas) respectively. In the case of post-combustion capture, flue 
gas coming out of a coal based thermal power station may contain a trace amount of impurities like 

nitrogen oxides (NOx), sulfur oxides (SOx) and fly ash.  Similarly in the case of pre-combustion 
capture of carbon dioxide, fuel gas (CO2& H2) from an integrated coal gasification power plant 

(IGCC) may contain a trace amount of hydrogen sulfide and carbon monoxide. In the present work, 
we have  chosen  a  ternary  gas  mixture  of  CO2, N2, & SO2  and CO2, H2, & H2S  as  a  model  flue  
gas  and  fuel  gas respectively. Three phase (water-gas-hydrate) equilibrium of CO2/H2/H2S mixed 

hydrate is reported along with the  kinetics  of  hydrate  formation  in  two  different  media  of  choice  
i.e.  Silica sand and silica gel.  Hydrate formation  kinetics  in  silica  sand  and  silica  gel  bed  is  

compared and rate of hydrate formation along with the extent of water to hydrate conversion is 
discussed. The effect of thermodynamic and kinetic promoters is also measured.  
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The synthesis and exploration of new motifs in organometallic chemistry is of importance to the discovery of new, 
useful complexes for catalysis and materials. For example, the selenium derivatives of cadmium complexes have 
been used extensively in catalysis. Moreover, with the increase of interest in developing greener manufacturing 
processes, alternate ways of making CdSe quantum dots (QD’s) have been investigated.  Imidazolselenone as 
organic spacers have proved to be one of the most promising precursorfor above need due to their extraordinary 
binding affinity towards cadmium ions. However the functionalized imidazole selenones supported cadmium 
derivatives are not realized yet. The carboxylate functionalized imidazoleselenones and their structurally 
characterized discrete cadmium(II) derivatives will be reported along with their potential application in catalysis. 

 
Fig.1:Representative example of discrete cadmium(II) selenone monomer. 
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Main group-N-heterocyclic carbene (NHC) chemistry has been undergoing a renaissance in recent years. 
In particular, NHC ligand has allowed access to previously unobserved bonding properties with unusual oxidation 
state in main group chemistry and these NHCs have emerged as an important class of compounds due to their 
broad applications in organometallic chemistry, organic synthesis, and homogeneous catalysis.1 As excellent σ-
donors, carbenes can substitute classical two electron donor ligands such as carbonyl, amines, ethers, and 
phosphenes in coordination chemistry. Despite the great deal of work in the field of main group-NHC 
coordination chemistry, the NHC stabilized bismuth derivatives are still scarce.2 In particular, the coordination 
chemistry of organo bismuth compounds featuring sterically bulky imidazole-2-thione/selone/tellurone groups is 
virtually undeveloped. The imidazole chalcogenones can be regarded as perfect analogues to NHC as well as 
heavier analogues of carbenes. In this context we presume that the neutral imidazole chalcogenones isolated by 
our group should act as perfect analogues to NHC to stabilize the bismuth at unusual coordination mode and 
oxidation state. Thus, the hitherto unknown monomeric tetra-coordinated [IPrEBiX3] and dimeric penta-
coordinated [IMesEBiX3] bismuth derivatives stabilized by imidazole chalcogenones IPrE and IMesE (IPr = 1,3-
bis(2,6-diisopropylphenyl)imidazolidin-2-ylidene, IMes = 1,3-dimesityimidazol-2-ylidene, E = S, Se and Te) will be 
discussed along with their potential application in regioselective ortho-acylative cleavage of substituted 
tetrahydrofurans.3 

 

 

 

 

  

 

Fig.1. Regioselective o-acylative cleavage of tetrahydrofurans. 
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The copper(II) and nickel(II) complexes (1-8) of ligands 5-msal (2-hydroxy-5-methylbenzaldehyde), 5-

bsal (2-hydroxy-5-bromobenzaldehyde), 5-nsal (2-hydroxy-5-nitrobenzaldehyde) and 2-hnap (2-hydroxy-1-
napthaldehyde) have been synthesized and characterized. The single crystals X-ray study showed that complexes 5 
and 6 crystallize in monoclinic crystal system with P21/c space group. The complexes show one quasireversible 
cyclic voltammetric response near cathodic region and nickel(II) complexes show one quasireversible cyclic 
voltammetric response near anodic region in DMF. A the complexes exhibit good binding propensity to bovine 
serum albumin. Binding interaction of complexes with calf thymus DNA investigated by absorption, fluorescence 
and circular dichrosim spectral studies and molecular docking studies. DNA cleavage studies of the copper 
complexes showed efficient cleavage in the presence of MPA with singlet oxygen as the reactive species. Nickel 
complexes cleave pBR322 DNA in the presence of hydrogen peroxide by hydroxyl radical mechanism. All the 
complexes screened for antimicrobial activity against four bacteria and two fungi. 

 
 
 
 
 

 

 
 
 

 

 

 
Fig.1: OPTEP view (30% probability level) and their respective packing diagram of complexes (a) 5 and (b) 6 
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The present study is focused on development of green microwave process for the synthesis of 

mesogenic substituted aroylhydrazones and their nickel(II) and copper(II) complexes. The compounds 

have been synthesized by microwave assisted as well as thermal methods for comparison purpose. The 

compounds were structurally characterized by using suitable spectroscopic techniques. The 

mesomorphic properties were studied by differential scanning calorimetric (DSC) analysis and 

polarizing optical microscopy (POM). The stable molecular structures of the mesogenic 

methylidenehydrazinato-nickel(II) complex have been obtained by DFT method to understand the 

structural origin responsible for the mesomorphic property. 

 

Keywords: microwave assisted synthesis; aroylhydrazones; metal containing liquid crystals; DFT study 
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Abstract: Homocoupling of arylboronic acids1,2 can be successfully achieved in commercial grade THF using 
[Pd(Phbz)(X)(PPh3)] palladacycles as catalysts (Phbz = N-phenylbenzaldimine; X = imidate or acetate). Symmetric 
biaryls were obtained in good yields working under mild conditions in an air atmosphere at room temperature. 
The reaction occurs without the addition of an exogenous base3. The reaction conditions were optimized to 
provide the homocoupled products in excellent yield. Evidence for the transmetallation step4 being important for 
precatalyst activation has been gathered and was also proved by the isolation of the transmetallation products 
analysis between the palladacyclic complexes and arylboronic acids which were characterized by single crystal X-
ray which in most cases have only been proposed. The role of adventitious amount of water and hydroperoxides 
in THF has also been studied and was found to influence the reactivity of the catalytic system. The influence of 
electronic properties of the arylboronic acids on the outcome of the homocoupling reaction has been assessed 
through competition experiments (Figure 1).5,6 

 

 

Figure 1: Pd-catalysed homocoupling of arylboronic acids in air with isolation of the transmetallation products. 
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ABSTRACT 

 The oxidation of chalcone by Quinoxalinium dichromate(QxDC) has been studied in 

70% acetic acid-water medium. The main products of oxidation are cinnamic acid and phenyl 

acetaldehyde. The reaction shows first order with respect to Quinoxalinium dichromate and 

chalcone and fractional order with respect to hydrogen ion concentration. Ionic strength had a 

noticeable effect on the reaction rate, indicating the involvement of ion-neutral molecule in the 

rate determining step. No polymerization can take place for the addition of acrylonitrile. The 

reaction rate is appreciably changes in increase the concentration of MnSO4. Thermodynamic 

and activation parameters have been calculated using Eyring’s plot. In general, the electron 

withdrawing substituents enhances the reaction rate and electron releasing substituents retard 

the reaction rate.A linear Hammett plot is produced for the plot substituent constant against rate 

of reaction. The probable mechanism has been proposed and suitable rate is derived. 
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The spiro-oxindole ring system has acquired a special place in the heterocyclic field 
since it is a frequently encountered structural motif in many natural alkaloids [1]. Owing to the 
unique pharmacological properties of the spiro-oxindole framework, the development of 
synthetic methods enabling facile access to this heterocyclic is still desirable. 

A one pot domino protocol has been developed for the efficient synthesis of novel 
triazolylspiroxindolinopyrans and triazolylpyran derivatives. The synthesis was achieved by 
reacting phenacyltriazole, isatin/aromatic aldehyde and active methylene compounds in the 
presence of InCl3 under solvent-free conditions at 100 °C. This novel strategy affording 
biologically relevant heterocyclic compounds presumably involves Knoevenagel 
condensation/Michael addition/6-exo-dig-cyclisation sequences [2]. 

 

Scheme 1 Synthesis of triazolylspiroxindolinopyrans 4 

The complete details on synthesis of various triazolylspiroxindolinopyrans and triazolylpyrans 
will be presented in the poster. 

1) (a) R. J. Sundberg, The Chemistry of Indoles, Academic Press, New York, 1996; (b) A. H. Abdel-Rahman, E. M. 
Keshk, M. A. Hanna, Sh. M. El-Bady, Bioorg. Med. Chem., 12, 2483, 2004. 

2) J.  Kamalraja, P.  Murugasan, P. T. Perumal, RSC Adv., 4, 19422, 2014.  
 

 

 

 

 

 

 

 



P-35: 3-Acetyl coumarin thiosemicarbazone as a modulator of Amyloid β 
peptide aggregation 

Archika M.Bapat,*1Dnyanesh S. Ranade, 1 Prasad P. Kulkarni, 1 
Biometry and Nutrition Group, Agharkar Research Institute, G.G.Agharkar Road, 

 Pune- 411004, India 
*E-mail: ambapat@gmail.com 

 
Aggregation of amyloid β peptide is an important event in the progression of Alzheimer’s disease. Inhibition of Aβ 
aggregation is therefore an excellent approach for the development of treatments for Alzheimer’s disease. 
Thiosemicarbazone compounds are known for their variety of biological properties. However, the potential of 
thiosemicarbazone towards inhibition of Aβ aggregation is yet not explored. In this work, we synthesized 3-Acetyl 
coumarin-thiosemicarbazone (ACT) as a potential inhibitor of Aβ aggregation, in which 3-Acetyl coumarin (AC) 
has been modified with TSC to provide multiple modes for interaction with Aβ peptide. We investigated the role 
of thiosemicarbazone modification on Aβ(1-40) aggregation by several techniques such as thioflavin T (ThT) 
assay, scanning electron microscopy (SEM), and dynamic light scattering (DLS) measurements. We also evaluated 
toxicity of ACT in SH-SY5Y cells. Parent compound AC exhibited 16.81% inhibition of aggregation however 
ACT exhibited 49.78% inhibition of Aβ(1-40) aggregation. SEM and DLS studies also demonstrated significant 
reduction in fibril formation in the presence of ACT. IC50 value of 185μM indicates reasonably less toxicity for 
ACT as compared to the parent compound AC 75μM in SH-SY5Y cell line. Overall findings suggest that 
thiosemicarbazonederivatization provides promising strategy for the inhibition of Aβ aggregation. 
 

 
 
Fig.1: ORTEP diagram of ACT showing the atomFig. 2: Inhibition of Aβ(1-40) aggregation by ACand ACT 
numbering scheme.Concentration used in theexperiment is 32μMAβ(1-40)  
using 10mM PBS, pH 7.4 at 37°C with equimolar 
amount of AC and ACT in 10% DMSO in 10mM PBS.  
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The synthesis of some novel Ospemifene derived analogs and their evaluation as anti-breast cancer agents against 
MCF-7 (ER-positive) and MDA-MB -231 (ER-negative) human breast cancer cell lines are described. Few of 
these analogs for instance, compounds 6, 7 and 8 are shown to be more effective than recent Selective Estrogen 
Receptor Modulators (SERMs) i.e. Ospemifene and Tamoxifen, against these cell lines. Compound 8 was 
relatively more cytotoxic to MCF-7 cells similar to Ospemifene and Tamoxifen, while most potent compounds 6 
and 7 were equally effective in inhibiting growth of both ER-positive and ER-negative cell lines. The observed 
activity profiles were further supported by the docking studies performed against estrogen receptors (ERα and 
ERβ). Compounds 6, 7 and 8 exhibited stronger binding affinities with both ERα and ERβ compared to 
Ospemifene and Tamoxifen. 
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Fig. Effects of Ospemifene, Tamoxifen and compounds 6 and 7  
on breast cancer cells survival. Breast cancer cells (MDA-MB-
231 and MCF-7) or normal mouse embryonic fibroblast (MEF) 
cells were treated with increasing concentrations of selected 
Ospemifene analogs along with Ospemifene and Tamoxifen 
(0.5-100 µM) for 48h. Cell viability was then analyzed by the 
MTT assay. Non-linear graphs are derived from triplicate 
values of two independent experiments and presented as Mean± 
SD.  
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A new series of Knoevenagel condensate Schiff bases and their mixed-ligand Cu(II) and 

Zn(II) complexes were synthesized. They have been characterized by physico-chemical 

spectral data. The complexes are found to be air stable. The ligands are soluble in common 

organic solvents but their complexes are soluble only in DMF and DMSO. The results of 

elemental analysis for the metal complexes are in good agreement with the calculated values 

showing that the complexes have 1:1:1 (Knoevenagel condensate Schiff base: metal: oxalic 

acid) stoichiometry of the type [ML(ox)] wherein L acts as a bidentate ligand. The molar 

conductivities of the metal complexes dissolved in DMF (10-3 M) at room temperature are 

measured. The lower conductance values (8.3-15.2 Ω-1cm-2mol-1) of the complexes support 

their non-electrolytic nature. In addition, the DNA binding studies have been performed by 

using absorption spectroscopy, viscosity measurements and cyclic voltammetry studies. The 

experimental evidence reveals that the synthesized complexes interact with calf thymus DNA 

through intercalation mode.  

Keywords: Knoevenagel condensate, mixed-ligand, calf thymus DNA, intercalation 
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Cyanide (CN) is one of the most toxic anion, can be absorbed through lungs, gastrointestinal tract and skin. Some 
fruits such as cassava, lima-beans, bitter-almond, etc. contain high level of cyanogenic glycosides which can be 
easily hydrolyzed by β-glucosidase to form toxic HCN. Optical methods for detection have attracted attention due 
to their simple, inexpensive and rapid performance. Enzyme assays are very important to understand enzyme 
activities and optical methods make it simpler. Despite several reports of cyanide ion specific receptors, sensors 
which can be utilized for detection of cyanide ion under physiological condition as well as for developing an 
optical assay for enzymatic release of cyanide from amygdalin on action of β-glucosidase are rare in the 
contemporary literature.  We have synthesized a benzooxazine derivative 1, which could be used for detection of 
cyanide ion in physiological condition with no interference from competitive anions or biothiols, and used in 
developing enzymatic assay for β-glucosidase. Importantly, lower detection limit is found to be even lower than 
the permissible range for cyanide ion in drinking water. This reagent could also be used as an imaging reagent for 
detection of the cellular uptake of cyanide ion in MDA-MB Breast cancer cells. 
 
 
Keywords: β -glucosidase, Cyanide sensor, Enzyme assay. 
 
Reference: 

1. Upendar Reddy G et al., Chem. Commun., 49, 255, 2013. 
2. D. Amilan Jose et al., Chem. Eur. J., 19, 14451, 2013. 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



P-39: Synthesis of nucleoside analogs and their biological activities 

Dr Amit Kumar Yadav* and Deepti Yadav# 

*Department of Chemistry, Maharana Pratap Govt. P. G. College, Hardoi-241001 (U.P.) 

#Analytical Chemistry Division, Central Institute of Medicinal and Aromatic Plants, Lucknow 

Address:-C-98 Sector-M Aliganj, Lucknow-226024 (U.P.)  

Abstract: Nucleosides are the essential building blocks of all living plants and animals. It is 
basically glycosylamines consisting of two types of nitrogenous base bounded together with 
either ribose or deoxyribose sugar via a β-glycosidic linkage. When these nucleosides and 
heterocyclic ring with triazole molecules form a hybridized molecules there is alteration of the 
biological activity of such molecules towards antiviral and anticancerous agents. Nucleoside 
perform an important function of regulating enzymes, cell activities and controlling 
physiological blood pressure [1]. Capecitabine [2] Cladribine [3] Clofarabine [4] are some of 
the selected nucleoside possess anti-cancerous activities. Glycosyl and aglycosyl triazoles are 
important medicinal compounds. The azido sugars are the versatile starting materials in 
accessing numerous biologically active compounds which include amino sugars, nucleoside 
and many more glycosylated heterocycles. [5-6] Carbohydrate based triazoles are endowed 
with many biological activities. Nucleoside analogs formed from such starting compounds are 
the prominent drugs use for the treatment of viral infections. Keeping in mind the above 
importance of such molecules sugar triazoles are synthesized and these sugars undergo 
acetylation to protect the hydroxyl groups and their coupling with silylated nitrogenous bases to 
form nucleoside analogs. Scheme 1 
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Over the past few years, the coordination complexes containing lanthanide metal ions have received great 
interest in various fields due to their fascinating structural diversities, unique physico-chemical properties, 
potential applications ranging from biomedical analysis to materials science1 and as optical, electronic and 
catalytic materials, and molecular-based magnets.1 The synthesis of polymeric complexes using 4f metal ions 
(Nd, Gd, Eu, Sm etc) with diverse coordination behavior2 can be accomplished by choosing appropriate organic 
ligands with versatile functions like bridges or building blocks due to terminal groups are highly effective.3 In 
most of the compounds, the lanthanide ions bridged by carboxylate groups to produce dimers, 1D chains, 2D-
layers and 3D polymeric structures.4-5 The lanthanide metal ions with high and variable coordination numbers are 
having strong affinity for hard bases containing neutral and negatively charged oxygen atoms.6 There are well 
known examples to prove the concept that lanthanide complexes usually give weak luminescence due to the 
weak absorption coefficient of both spin- and parity-forbidden f-f transitions. Mostly aromatic carboxylate 
ligands were selected involving the fact that the carboxylate groups interact strongly with the oxophilic 
lanthanide ions and delocalized π-e- systems provide strongly absorbing chromophore. On the other hand, the 
presence of an electron-withdrawing group dramatically decreases the overall sensitization efficiency of the Ln3+-
centered luminescence due to dissipation of the excitation energy by means of a π*-n transition of the –NO2 
substituent along with the participation of the ILCT bands. The weaker photoluminescence of the some Ln3+ 
complexes is attributable to the poor match of the triplet energy levels of the nitro benzoic acid derivatives with 
that of the emitting level of the central metal ion which are mainly lanthanides as in our case. By taking clue from 
such ideas, here report the synthesis, spectroscopic characterization, crystal structure determination and 
fluorescence properties of lanthanide complexes with L1 and L2 ligands. In this work we have employed X-ray 
crystal data to show various coordination modes of L1 and L2 based anions and the resulting variable structural 
topologies obtained with a broad spectrum of lanthanides metal ions.  
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A simple covalently linked amine functionalized MCM-41 compound was investigated using mesoporous 
catalytic protocols as a highly efficient, heterogeneous and recyclable catalyst for the synthesis of a wide variety 
of quinazoline-2,4(1H,3H)-dione derivatives from 2-aminobenzonitriles and carbon dioxide in aqueous reaction 
medium. This catalytic system represents a heterogeneous and environmentally benign protocol. The effect of 
various reaction parameters, such as the influences of solvent, temperature, CO2 pressure, and time for the 
synthesis of quinazoline-2,4(1H,3H)-diones were studied. The developed protocol can be applied for the 
synthesis of the most important key intermediate 6,7-dimethoxyquinazoline-2,4(1H,3H)-dione and several 
biologically active derivatives such as Prazosin, Bunazosin and Doxazosin. Besides this, the developed catalyst 
could be reused for five consecutive recycles without any significant loss in its catalytic activity. The amine 
functionalized MCM-41 catalyst was characterized by various characterization techniques such as FT-IR, 
TGA/DTA, XRD, Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), and solid state 
29Si CP MAS NMR analysis. 

 

       

 

 

Fig. 1: Synthesis of various quinazoline-2,4(1H,3H)-diones from substituted 2-aminobenzonitriles and carbon 
dioxide in aqueous medium. 
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Solvents play a key role in many of the C–C bond forming reactions by influencing reaction rates, 

selectivity and chemical equilibria. In mixed solvents, solute–solvent interactions are much more complex than 
those in pure solvents because of the possibility of preferential solvation by any of the solvent present in the 
mixture. Nucleophilic aromatic substitution reactions (SNAr) involving electron deficient substrates comprise a 
major class of organic transformations which are affected by choice of solvent. For example, in a recent kinetic 
study of nucleophilic substitution reactions of 2,4-dinitro-1-fluorobenzene (DNFB) with a series of secondary 
amines, it was reported that the reaction had different mechanisms in acetonitrile and water. [1, 2] 
        The proposed work aims to understand the origin of solvent effect for the given reaction. The pseudo 
first order rate constants of the reaction are determined in situ by UV-visible spectrophotometric measurements. 
Further calculations yield the rates for the different steps involved in the mechanism. The reaction has been 
studied in a series of water – acetonitrile mixtures to understand the solvent effect. The results of the study are 
important to interpret the rate coefficients from the data according to solvent effect and preferential solvation. It 
is an interesting approach to study the change in the transition state solvation pattern with a change in the 
composition of the reaction medium. 
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Molecules possessing ortho-fused aromatic rings, beyond phenanthrene, acquire a unique shape 
primarily to release the internal strain. This type of molecular arrangement leads to the helical structure and 
show stereoisomerism. The helical molecules have attracted much attention in recent years due to some of the 
unique properties associated with the structure. Due to the delocalization of π-electrons and non-planarity, the 
helicenes are stable to strong acids and high temperature. The applications of helical molecules cover a wide 
area and cover fields of material science, asymmetric synthesis and catalysis, as molecular motor, in biology etc. 
Helical molecules possessing one or more heteroatom are also of considerable interest [1].  

With our continuing interest in the area of heterohelicenes and helicene like molecules we present our 
research finding in this symposium [2]. A series of carbazole based aza[n]helicenes were synthesized by a 
combination of chemical operations from simple starting materials. These include palladium catalyzed coupling 
reaction, one-pot synthesis, photochemical cyclization etc. The series of aza[n]helicenes were characterized by 
spectral techniques and single crystal X-ray analysis. 
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 Efforts were made to separate the stereoisomers of some of the aza[n]helicenes synthesized. The 
separated helical isomers are interesting motifs for a wide range of applications. Some properties of the 
azahelicenes will also be discussed in this presentation.  
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ABSTRACT: As monovalent cation of aqueous R4NX salts plays a critical role in 

destabilization of tRNA (transfer ribonucleic acid) therefore it was necessary to investigate 

nature of individual aqueous R4NX salts in aqueous conditions. Tetraalkylammonium salts, 

guanidinium chloride (GnCl), lithium perchlorate (LiClO4) are act as salting-in (S/I) and 

lithium chloride (LiCl), sodium chloride (NaCl) are act as salting-out (S/O) in aqueous 

condition. In the same context the behaviour of GnCl, LiClO4 and LiCl salts are contradictory 

in polar solvents like ethylene glycol and formamide. In which S/I salts shows S/O behaviour 

and S/O salts shows S/I behaviour. But it has been noticed that the behaviour of 

tetraalkylammonium halide salts (R4NX, R = alkyl group, X = Br group) were S/I in these 

types of solvents which consistent to its behaviour in aqueous solution. The individual 

behaviour of (CH3)4NBr salts was different from rest of the R4NX salts aqueous solution, 

which was projected by our physico-organic studies of these salts. The extent of S/I and S/O 

effect caused by these salts has been explained by the kinetic study reaction, solubility and 

viscosity measurements in aqueous R4NX salts. The abnormal behaviour of R4NX salts in 

aqueous solution has been also explained by the Setschenov equation (ks) and ΔGsolvation 

determination, which separate their individual nature from rest of R4NX salts.  
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The aim of this work is to investigate the correlation between the distribution of cations over five 
crystallographic positions and magnetic properties of Sr-hexaferrites in the coupled substitution of magnetic 
Co2+ and non-magnetic Zr4+ for Fe3+. During present work, we have synthesized a series of SrCoxZrxFe(12-

2x)O19 ferrites using Sol-gel technique at a much lower temperature of 800oC [1]. These compounds were 
characterized by TGA-DTA, FT-IR, XRD, EDS and TEM. From the XRD evaluation it can be seen that the 
magnetoplumbite structure for the entire samples have been formed and the crystallite size of nanoparticles 
lie in the range of 30-55 nm. XRD, Mössbauer spectroscopy and VSM were employed to probe magnetic 
properties at microscopic level. MS suggests that dopant ions largely prefer 4f1 and 2a sites up to at x = 0.2 
level while substitution at 4f1 and 12k sites is indicated at higher concentrations [2]. Magnetic hysteresis data 
show that the coercive force is reduced with increasing Co-Zr contents but the net magnetizations of the 
samples are not correlated with dopant level [3]. The MS and HC values are ranges from 64.8 – 56.7 emu/g, 
6082 – 1104 Oe respectively in contrast to the reduction seen in conventional samples. 
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Sodium dodecylbenzenesulfonate (SDBS) and sodium dodecylsulfate (SDS) are one of the most widely used 
anionic surfactants in domestic as well as industrial formulations. As a result of their anthropogenic origin 
and extensive use, their presence in natural waters can cause serious environmental problems by inhibiting 
biological activity and due to foam formation and transfer of other pollutants i.e. petroleum products, oil, 
pesticides etc. to the water. So, there is a need for the simple and effective analytical methods that enable the 
analysis of these surfactants in water at trace levels for environment control. here we report the first 1-(2-
naphthalenyl)benzimidazolium based tetrapodal system TET-BINAP which selectively recognises sodium 
dodecylsulfate (SDS) over sodium dodecylbenzenesulfonate (SDBS) in 95% aqueous medium. 1,2,4,5-
Tetrapod on benzene can attain various conformations based on the placement of various appendages at one 
or the other face of the benzene ring. Amongst, various possible conformations, four conformations (scheme 
2) will have a plane of symmetry as a symmetry element. TET-BINAP exhibits nearly 6-fold increase in 
fluorescence intensity at 410  nm in the presence of dodecylsulfate (0-18 μM) and decylsulfate (0-30 µM) 
and does not show any change in FI in the presence of lower homologs (octylsulfate, hexylsulfate, 
butylsulfate). The addition of 30 µM SDBS to TET-BINAP  results in only 0.5 fold increase in FI.  The 
presence of inorganic (F-, Cl-, Br-, I-, CN-, OH-, HPO4

2-, H2PO4
-,  HP2O7

3-, HSO4
-, SO4

2-,  ClO4
-, NO3

-,  SCN-) 
and organic anions viz.  ethanoate, butyrate (C4), hexanoate (C6), octanoate (C8), decanoate (C10), 
benzoate, etc.  does not affect the FI of TET-BINAP. Therefore, the inorganic anions and organic anions and 
SDBS donot interfere in the estimation of SDS. The restriction in rotation of the naphthyl rings on 
complexation of TET-BINAP with SDBS or SDS is responsible for the enhanced fluorescence. 
 

 

 
Various possible conformations of tetrapod 
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Here we have studied the dehydrogenation energetics of protic-hydridic based hydrogen storage compounds. 
Various set of compounds are studied having different ratio of protic and hydridic hydrogens. Protic-Hydridic 
based chemical additives (NH3, BH3 and NH3BH3) are added to protic-hydridic based hydrogen storage 
compounds to increase their hydrogen gravimetric density. Our study shows such chemical additives not only 
increase their hydrogen gravimetric density but also improve their dehydrogenation properties. Such practise 
turned out to be excellent as we not only generate some model compounds [LiBH2NH3 (∆Eavg.=3.47 eV), 
LiNH2BH3.BH3 (∆Eavg.=3.75 eV),  LiBH2NH3.BH3 (∆Eavg.=3.95 eV] but also compound like LiNH2BH3:NH3BH3 
(∆Eavg.=3.85 eV) which already reported to be a promising hydrogen storage material. Moreover, we find the 
dehydrogenation properties of the reported compounds are best when they have close to equal numbers of protic 
and hydridic hydrogens. 
 
 
Keywords: Additives, Protic hydrogen, Hydridic hydrogen, Hydrogen Storage, Dehydrogenation 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Listed model compounds having best dehydrogenation properties where ∆Eavg is the average hydrogen 
removal energy for the complete dehydrogenation. 
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In current years, there has been tremendous increase in the use of non-renewable sources such as 
petroleum derivatives due to its wide applications in the pharmaceutical, polymer, cosmetic and other areas. 
Karanja oil (Pongamia glabra) with an iodine value of 98 g/100 g was ultrasonically epoxidized in situ with 
hydrogen peroxide as oxygen donor and glacial acetic acid as active oxygen carrier in presence of catalytic 
amount of an inorganic acid such as H2SO4. It was found that ultrasound method show better result in term of 
relative percentage conversion to oxirane using was 79.41% in 5 h as compared to 75% conversion in 8 has 
reported in case of conventional method. The intensification of epoxidation of karanja oil using ultrasound was 
observed in terms of substantial reduction in the reaction time for similar levels of conversion. Process 
intensifying technique such as cavitational reactors are a novel and promising form of multiphase reactors, based 
on the principle of release of large magnitude of energy due to the violent collapse of the cavities. The present 
work evidently focus on utilization of non-edible oil like karanja oil epoxidation by ultrasonic horn as an 
alternative way for industrial applications. 

 

       

 

Fig.1: Applications of Epoxidized oil. 
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Liposomes or vesicles are important systems due to their applications in pharmaceuticals, cosmetics and targeted 
drug delivery systems. In addition to these applications, liposomes are also studied as model systems for protocells 
and for carrying out reactions in confined volumes. [1-3] In order to realise these applications, it is important to 
understand the process of adsorption, penetration and encapsulation of biochemical species like proteins, peptides, 
nucleic acids and other metabolites.[4] Each of the liposomal properties show significance variation with lipid 
composition, surface charge, size and methods of preparation. In the present study, the adsorption of amino acid on 
the liposomal interface has been studied as a function of the composition of the membrane and composition of the 
fluid phase within the liposome. 

Bilayer composition of liposome determines its rigidity or fluidity and the charge on the liposomal membrane. The 
adsorption of positively charged amino acids has been monitored using the change in zeta potential. [5] The 
variation of amino acid adsorption with change in liposome membrane composition was studied in different pH 
conditions. The presence of ‘penetration enhancers’ (PE) also affects the flexibility and permeability of the 
membrane. The change in adsorption of amino acids for liposomes containing different PE was also monitored. 
The results from adsorption isotherm study of the positive amino acid residues led to determination of the 
orientation of these residues on vesicle membranes. The conclusions from the study have been interpreted in terms 
of the physicochemical properties that can promote adsorption and penetration of biomolecules in liposomes. 
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Abstract:- Room Temperature Ionic liquids (RTILs) have been suggested as potential green alternatives to 
volatile organic compound due to negligible vapor pressure, low flammability and reusability in chemical 
applications.[1] Generally RTILs consist of large, bulky, asymmetric nitrogen-containing or phosphorous- 
containing organic cations and various anions ranging from simple halides to more complex organic species. 

In order to use the ionic liquids, it is important to understand their structures and intermolecular interactions. 
Raman spectroscopy and Attenuated Total Reflection Infrared (ATR-IR) spectroscopy are used to investigate 
rotation, vibration and conformation of the bonds in a complementary manner. Raman spectroscopy can be used to 
understand the hydrogen bonding in ionic liquids and their mixtures. [2] 

The present work aims to use IR and Raman spectroscopy data of pyridinium based ionic liquids to study the 
structural interactions in ionic liquids having cations with varying chain length of the alkyl substituents. The effect 
of changing the anionic species on the structure and conformation is also investigated. The results will help in 
utilizing the “designer” properties of RTIL for a wide variety of industrial applications.[3] 
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Abstract 

The present poster is deals about the studies on the physicochemical properties of water 

confined in Dibutylimidazolium bis(trifluoromethanesulfonylimide) ([C4C4im][NTf2]) reverse 

micelles through the NMR relaxation measurements that provide us an understanding of 

microviscosity and pH in the confined condition. We present experimental results on phase 

behavior, diffusion, structural characteristics and pH in aqueous ionic liquid-confined media. 

The ternary phase diagram was constructed and the microheterogeneous regions were detected 

by the study of bulk viscosity and diffusion coefficients of K4[Fe(CN)6] inside the 

microemulsions through the cyclic voltammetric (CV) measurements. The dynamic light 

scattering (DLS) study confirms the particle nature of microemulsions. The study of 1H NMR 

spectra of microemulsions indicates the presence of bound and free water molecules present 

inside the microemulsion system. NMR spin-spin relaxation time (T2) of water molecules were 

measured with the varying pH of the aqueous core. Finally methyl orange (MO) was used as a 

UV-vis spectrophotometric molecular probe for the detection of micropolarity of the aqueous 

confined media and was found to be increase with the increase in the size of the confined 

media. 
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 N-Methyl-D-aspartate (NMDA) receptor, a key target for many neurological disorders, such as 
Alzheimer’s disease, Parkinson’s disease has been widely investigated.1 These receptors possess multiple binding 
sites such as  glutamate,  glycine and channel blocker sites, for the interaction with the ligand.  NMDA ion channel 
is highly permeable to Ca2+ and is blocked by Mg2+  and play a central role in learning  and is very essential to the 
normal function of the central nervous system. Several neuroprotective drugs have been developed to block the 
NMDA receptor, preventing overactivation.2,3,4,5  
 In the present work, a series of Adamantane derivatives along with Diazocilpine and Phencyclidine have 
been investigated  by employing density functional theory. Attempts have been made to understand the correlation 
between the activity of these molecules and their chemical nature using electron density topography, which will 
provide deeper insights for the development of new drugs for these neurodegenerative diseases. 
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Abstract. The concept of complete encapsulation of ultra small clusters within silica evolved as a means to 
address the sintering of active metal nanoparticles and subsequent deactivation observed in supported noble metal 
catalysts [1]. It is hypothesised that sintering, which mainly occurs due to mobility of metal species on the support 
surfaces, can be minimised if the growth and movement of metal nanoparticles are constrained [2]. Access of 
reactant molecules to the active metal surfaces also is ensured by porosity created in the silica matrix forming the 
basis of the concept of nanoreactors.  In this poster, we present the system of Ag-Pd alloy encapsulated in silica. 
Silver, with the lowest Tammann temperature among noble metals, is highly prone to sintering which is 
adequately controlled by alloying with Pd as well as encapsulation in silica. Its enhanced activity in 
paranitrophenol reduction in comparison with pure metals indicates the advantageous effect of alloying.      

Keywords. Encapsulation, sintering, Ag-Pd alloy, ultra small nanoclusters, sinter-resistant 

 

 

 
 
 

 

 

 

Scheme 1.Schematic representation of cluster structure which presents hydrophobic regions conducive for TEOS 
penetration. This allows encapsulation of individual clusters in an array of clusters in a silica sphere avoiding core-
shell architecture. 
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Over past decades, multicomponent (MC) reactions have been exploited extensively in developing of bio-active 
organic scaffolds. As a part of our interest in developing MC protocol using oxide nanoparticles, we have explored 
the catalytic activity of ZrO2 in MCRs. These NPs are interesting as catalyst due to their Lewis acid-Lewis base 
properties, large reactive surface areas, easy accessibility and reusability. In this presentation, synthesis [1] and 
characterization (Fig.1 and 2) of ultra small tetragonal ZrO2 NPs and its application in developing a green one-pot 
MCR protocol leading to bio-active benzylpyrazolyl coumarin [2] and pyrano[2,3-c]pyrazole [3] derivatives 
(scheme 1) will be discussed. The reactions were furnished at room temperature in aq. ethanolic medium using 
ultra-small t-ZrO2 nanoparticles with high yield of desired products in very low time. ZrO2 NPs can be recycled up 
to ten times without any change in catalytic activity and morphology. 
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Fig.1: Powder XRD of t-ZrO2 

 
Fig.2: FE-SEM image of t-ZrO2 

Scheme 1: t-ZrO2 NPs catalyzed synthesis of bio-active benzylpyrazolyl coumarin and 
pyrano[2,3-c]pyrazole derivatives. 
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The increasing abundance of glycerol, its renewability, and attractive pricing make this product an 

appealing platform molecule to derive a family of commercially value added chemical. Significant efforts have 
been devoted to the transformation of glycerol by various catalytic processes, Pagliaro et al [1]. Among all, the 
esterification for glycerol with acetic acid to produce glycerol acetates as valuable bio-additives for biodiesel is 
one of the most interesting approaches, Patel and Singh et al [2]. Selective oxidation of glycerol is also of 
particular interest due to the commercial importance of oxygenated glycerol derivatives such as, glyceraldehyde, 
dihydroxyacetone, glyceric acid, glycolic acid and others, Gill et al [3]. Heterogeneous catalysts play a key role in 
the promotion and control of such reactions. Supported polyoxometalates are one of the excellent candidates for 
the same. 

 

Fig. 1: Glycerol transformations over supported phosphotungstate 

In the present work Phosphotungstates supported to different supports were synthesized and characterized 
by various physicochemical techniques. The  catalytic  activity  was  evaluated  for  esterification and oxidation of 
glycerol. The conditions for maximum conversion as well as selectivity for desired esters, dihydroxyacetone 
(DHA) and glyceraldehyde (GLYALD) were optimized by varying different parameters. In this work, the 
combination of both high performance and selectivity to di, tri-substituted esters, DHA and GLYALD was 
successfully achieved. The selectivity’s of the products obtained could be due to the combination of the nature of 
the catalyst, pore structure of support, and to a great extent by experimental conditions. The catalysts were 
recycled up to four cycles in order to test their activity as well as stability.  
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In this presentation, synthesis, characterization and application of mesoporous Cu-catalysts will be presented. 
Briefly, the mesoporous Cu-catalysts were prepared by post impregnation of Cu-salt on pre-synthesized 
mesoporous materials. The Cu-catalysts were properly characterized by transmission electron microscopic 
image, powder X-ray diffraction (XRD) (Fig. 1), N2 adsorption-desorption studies. Finally, an efficient protocol for 
the synthesis of N-aryldithiocarbamates via Michael addition of Arylamines, CS2 and Conjugated alkenes has 
been developed using mesoporous Cu-catalysts at room temperature (Scheme 1). This method provided a series 
of N-aryldithiocarbamates in high yields within short period of time (1 h). A comparative study of the catalytic 
activity of mesoporous Cu-catalysts namely Cu-MCM-48, Cu-SBA-15 and Cu-MCM-41 has also been performed.  
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Scheme 1. Synthesis of N-aryl-dithiocarbamate derivatives using mesoporous Cu-Catalysts  
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Transition metal substituted Keggin-type polyoxotungstates (TMSPOMs), having the general formula 

[XW11M(H2O)O39](n-m)- ,  where (X = P, Si, As etc.), and (M= Ni, Cu, etc.) are of considerable interest because of 
their distinctive application in catalysis e. g. Pragati et al [1], magnetism, medicine e. g. Zhen and et al [2] etc. 
TMSPOMs can be rationally modified on the molecular level by tuning its size, shape, stability, acidity as well as 
redox properties resulting into an efficiently tailored species of polyoxometalates. Among the various TMSPOMs, 
the Nickel substituted POMs are of significance because of its unique redox properties, which makes them 
important for various catalytic applications.  

The present work describes one pot synthesis of Undecatungstophospho(aqua)nickelate(II) (PW11Ni) and 
it is characterized by elemental analysis, TG-DTA, powder XRD, FT-IR spectroscopy, DRS, Cyclic Voltammetry, 
and solution state 31P NMR. 

 

 

Fig. 1: Catalytic oxidation reaction scheme  

The catalytic activity of the synthesized complex was evaluated by performing oxidation of styrene. 
Influence of various reaction parameters (catalyst concentration, mole ratio, reaction time and reaction 
temperature) on efficiency of catalyst was studied. The present catalyst exhibited efficient activity for the 
oxidation of styrene with excellent conversion and good selectivity towards benzaldehyde.  
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Metal organic frameworks (MOFs) are organic-inorganic hybrid materials known for their wide 
applications in gas storage, catalysis, drug delivery and sensing. One of the significant investigated areas related 
to MOFs is immobilization of bio-molecules in its pores. Encapsulation of bio-molecules in the pores of MOFs 
could generate new class of bio-materials for diverse applications.  

In this context, we aimed at preparation of biomaterial in which protein cytochrome c (cyt c) is 
encapsulated in pores of MOF. Thus, we solvothermally synthesized our precursor Mn-2, 6 naphthalene 
dicarboxylate based MOF (MN3(NDC)3DMF4). For encapsulation of cyt c in the MOF was incubated in saturated 
solution of bovine heart cyt c. Cyt c is an essential component of the electron transport chain and is capable of 
undergoing oxidation and reduction. These properties of cyt c encapsulated MOF makes it a suitable candidate 
for anion sensing applications. Therefore, we evaluated material for its anion sensing application. Among all the 
ions tested, the cyt c encapsulated MOF biomaterial selectively sensed sulfate (SO4

2-). The details of the 
synthesis, characterization techniques and the anion recognition behavior of MOF biomaterial will be presented 
in the symposium. 
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In the context of ‘‘green and sustainable chemistry”, an oxidant-free catalytic 

dehydrogenation of alcohols to the corresponding carbonyl compounds with extraction of 

molecular hydrogen as the only by-product is of much current interest. Several organometallic 

complexes containing precious metals such as Ru, Ir, and Rh were reported under 

homogeneous conditions, but most of them suffer from requirements of an acid or base 

additive, extensive synthesis of ligands, and are difficult to recycle and high price. However, 

heterogeneous Ru, Ag, Au and Re catalysts have been recently developed, but these systems 

require the use of noble metals, an acidic or a basic support and/or to use of a stoichiometric 

sacrificial hydrogen acceptor. In the present study, we have replaced the expensive noble metal 

catalysts with inexpensive and earth-abundant Fe nanoparticles supported on graphene 

heterogeneous catalyst for the acceptorless dehydrogenation of alcohols to carbonyl compounds 

and H2 under environmentally benign conditions (Figure 1). The efficiency, selectivity, atom-

economy and mild reaction conditions of this process make it attractive for the synthesis of 

value-added carbonyl compounds from readily available, renewable alcohols. 

 

 
Figure 1. Acceptorless dehydrogenation of sec. alcohols catalyzed by Fe nanoparticles 

supported on graphene. 
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The Aβ peptide involved in AD binds copper with high affinity [1]. The formation of reactive oxygen 

species (ROS) due to the redox cycling of copper bound to Aβ is believed to be responsible for neurodegeneration 
[2]. The amino group of Asp1 along with His13 and His14 play a critical role in the formation of a small fraction 
of this reactive intermediate during ROS production by Aβ-CuII [3].  

Cisplatin was studied for its effect on the copper-catalyzed oxidation of amyloid β (Aβ) peptide using 
cyclic voltammetry and mass spectrometry [4]. The positive shift in the E1/2 value of Aβ1-16-CuII suggests that the 
interaction of cisplatin alters the copper-binding properties of Aβ1-16. The mass spectrometry data show complete 
inhibition of copper-catalyzed decarboxylation/deamination of the Asp1 residue of Aβ1-16, while there is a 
significant decrease in copper-catalyzed oxidation of Aβ1-16 in the presence of cisplatin. In the presence of 
cisplatin the ascorbate consumption ability of Aβ1-16-CuII decreases which leads to decrease in H2O2 generation. 
The peroxidase activity of Aβ1-16-CuII in presence of cisplatin confirms the existence of alternate mechanism for 
oxidation of Aβ1-16. Overall, our results provide a novel mode by which cisplatin inhibits copper-catalyzed 
oxidation of Aβ. These findings may lead to the design of better platinum complexes to treat oxidative stress in 
Alzheimer’s disease and other related neurological disorders. 

 
Fig.1: A novel mechanism for action of cisplatin against copper-catalyzed oxidation of Aβ 

Fig.2 Peroxidase activity, monitoring the increase of 652 nm absorbance intensity, for Aβ1-16-Cu(II) (A) and 

Aβ1-16-Cu(II)-cisplatin 
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Abstract: 

             The new macrocyclic unsymmetrical  Side-off  binuclear copper (II) complexes [CuL1-2](ClO4)2
  1 and 2 

were prepared from the mononuclear complex MC1 by template method, both the binucleating frames possess 

“N4O2” as the donor with different coordinating environment,Viz., napthaleneamine(1) and aniline (2). These 

complexes were characterized by elemental analysis and spectroscopic techniques. The electrochemical studies of 

binuclear Cu(II) complexes exhibit two quasi-reversible reduction waves. The reduction potential ranges from -

0.4V to -1.25V versus Ag/AgCl in Acetonitrile, 0.1 M TBAP. The binding propensity of the complexes 1 and 2 

towards calf thymus DNA exhibits intercalative binding,  was investigated  by performing optical physical 

measurements, viscosity and circular dichroism spectral studies binding constant values (Kb) in the range of 4.81 × 

105 and 3.86 × 105M-1. The cleavage property of the complexes with supercoiled pBR322DNA in the presence of 

H2O2 at pH 7.2 and 37 ◦C shows oxidative cleavage mechanism.  The binding affinities are in the following order: 

1 >2. The binuclear Cu (II) complex 1 and 2 cleaves the plasmid DNA significantly by oxidative cleavage 

pathway in the presence of hydrogen peroxide using singlet oxygen as a reactive species. The cytotoxic potential 

of the complexes was studied using A549 cell line. Both the complexes exhibited appreciable cytotoxic potential 

leaving a scope to be developed as a therapeutic agent. 
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Abstract 
Few novel Cu(II) and Zn(II) complexes having β-diketone analogues and biologically significant 

cyclobutane-1,1-dicarboxylic acid were synthesized and characterized by spectral and analytical methods. The 
molar conductance data reveal that the above novel complexes are  non-electrolytic in nature. Their interaction 
with CT DNA is appraised by UV-vis., cyclic voltammetry, differential pulse voltammetry and viscosity 
measurements. The cyclic voltammograms of the complexes recorded in the absence and presence of                    
CT-DNA-buffer solution have shown that they can bind to CT-DNA via intercalation mode which has also been 
verified by the viscosity experiments. Gel electrophoresis study exposes that these complexes are capable of 
promoting DNA cleavage involving both single and double strand breaks. It is found that the above complexes 
cleave pBR322 DNA via a hydrolytic mechanism induced by hydroxyl radical scavengers, DMSO and EtOH as 
the reactive oxygen species (ROS). In addition, all the complexes have shown relatively high antibacterial and 
antifungal potencies. Comparing to Zn(II) complexes, Cu(II) complexes exhibit higher potential activity against all 
the pathogens. 
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The direct oxidative carbonylation of diols with CO is an attractive and efficient method for the synthesis 
of cyclic carbonates.[1-3] we herein, report a facile and highly efficient protocol efficient and practical approach 
for the synthesis of cyclic carbonate via oxidative carbonylation of diols, glycerol and its derivatives using Pd/C as 
a heterogeneous, inexpensive and recyclable catalyst. The effect of various reaction parameters, such as solvent, 
base, time and temperature was investigated and applied for the synthesis of value added cyclic carbonates in a 
good to excellent yield within shorter reaction time. The developed catalytic system circumvents the use of 
ligand and dehydrating agent with an additional advantage of palladium catalyst recovery and reuse for up to 
four consecutive cycles. 

                     

Heterogeneous catalysts are economically and environmentally feasible since it is easy to separate and reuse. 
The present catalyst Pd/C was found to be recycled for four consecutive runs with excellent catalytic activity and 
selectivity toward the formation of desired product (Fig. 1). The leaching of palladium metal was investigated 
after the 1st and 4th recycle run by ICP-AES analysis and observed only 0.01 ppm of Pd in solution which revealed 
no significant leaching of Palladium. We further confirmed the metal leaching by hot filtration test. 

 

 

 

 

 

 

Figure 1. Recyclability study for oxidative carbonylation of ethylene glycol. 
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The POCN-pincer palladium complexes, {2-(R2PO)-C6H3-6-(CH2NiPr2)}PdCl, [(R2POCNiPr2)PdCl; R = iPr, tBu)], 
which were developed in our group, are found to be very efficient catalysts for direct C−H bond arylation of azoles 
with aryl iodides. Herein, we will present the synthesis of POCN-pincer palladium catalysts as well as the detail 
mechanistic investigations of the [(iPr2POCNiPr2)PdCl]-catalyzed C−H bond arylation of azoles. The catalytic 
experiments in the presence of additives like, Bu4NBr, PPh3, Py, PVPy, Hg has been carried out to rationalize the 
homogeneous or heterogeneous nature of the catalyst. Further, the resting state of the catalyst is thoroughly 
investigated by multinuclear NMR experiments. For examples, the [(iPr2POCNiPr2)Pd-benzothiazolyl] (2) complex 
is found to be the crucial intermediate for this catalytic process. A stoichiometric reaction of the [(iPr2POCNiPr2)Pd-
benzothiazolyl] with 4-iodotoluene exclusively produces coupled product and the catalyst 1. All the mechanistic 
investigation reveals that the catalyst 1 presumably does not follow a Pd(0)/Pd(II) pathway, and supports the 
intermediacy of the neutral hexacoordinated pincer Pd(IV) species (A) or a four-centered concerted transition state 
(B). The detail experimental findings in support of our mechanistic approach will be presented.                
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The chemistry of the pincer-ligated transition metal complexes has been explored since three decades. 
The high catalytic efficiency and exceptional thermal stability of the pincer-ligated transition metal complexes 
make them much superior to the traditional transition metal complexes, because of the coplanar and tight tridentate 
ligand coordination. Herein, we will present the synthesis of a novel class of hybrid pincer and non-pincer 
palladium complexes. The 1-(OPR2)-C6H4-3-(CH2NiPr2), (R2POCNiPr2)–H ligands were synthesized in two steps, 
starting from 3-(bromomethyl)phenol. The treatment of R2POCNiPr2–H ligands with Pd(COD)Cl2 in the presence of 
K3PO4 in 1,4-dioxane or toluene produces the pincer complexes, (k3-2-OPR2-C6H3-6-CH2NiPr2)PdCl, 
[(R2POCNiPr2)PdCl; {R = Ph (1a), R = NEt2 (1b)}], whereas the same ligands upon treatment with Pd(COD)Cl2 in 
the presence of organic base Et3N in toluene selectively gave the non-pincer and ortho-palladated binuclear 
complexes, [κ2-2-OPR2-C6H3-4-CH2NiPr2)Pd(µ-Cl)]2, {R = Ph (2a), R = NEt2 (2b)}. The reaction of complexes 1a 
and 1b with AgOAc in THF at room temperature produces the corresponding acetate complexes, 
(R2POCNiPr2)Pd(OAc) {R = Ph (1c), NEt2 (1d)}; whereas the chloro-bridged binuclear complexes 2a and 2b 
reacted with AgOAc to produce the acetate-bridged complexes [κ2-2-OPR2-C6H3-4-CH2NiPr2)Pd(µ-OAc)]2, {R = 
Ph (2c), R = NEt2 (2d)}. All the complexes were characterized by multinuclear NMR spectroscopy. The 
complexes 1a, 1b and 2c were further characterized by single crystal diffraction studies. 
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Abstract 

Malus sikkimensis (Rosaceae), a rare species of apple known by the common name Sikkim 

crabapple is an evergreen woody tree distributed in humid valley forest of North Eastern state. 

Phloretin (1) and Phlorizin (2) are the active antidiabetic dihydrochalcones of the plant. In the 

present study a reversed-phase liquid chromatographic (RPLC) method has been established for 

the quantitation of phloretin and phlorizin in Malus sikkimensis for its quality assessment. 

Under the optimized conditions well-resolved separation of pure compounds  at significantly 

different Rt values was achieved on a Spherisorb ODS2 column (250mm x 4.6 mm, 10 μm) 

using gradient elution of acetonitrile and water (0.1%TFA). The total run time was 25.0 min. 

Regression equations revealed good linear relationships for phloretin and phlorizin (correlation 

coefficients: 0.9986 and 0.9989 respectively). Occurrence of phlorizin and phloretin in 

significantly good amount is chemotaxonomically important as well as a potential plant source 

for antidiabetic dihyrochalcones. The method validation showed satisfactory statistical data for 

all the parameters tested. 
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Imides are the diacyl derivatives of ammonia or primary amines or in a broad sense, functional 

groups consisting of two carbonyl groups bound to nitrogen. Imides have been utilized in the 

catalytic asymmetric conjugate additions of hydrazoic acid, cyanide, amine, malononitrile, 

oxime, arylthiol, and activated methylene compounds along with their transformations, 

suggesting their potential utility in organic synthesis. 

In view of the prime importance of this group, a simple, mild and facile, one pot synthetic route 

for the preparation of N, N'-orthogonally protected imide tethered peptidomimetics is described 

in order to incorporate it into the peptide backbone. The protocol employs Nα-protected amino 

acid selenocarboxylates and Nα-protected amino acid azides as precursor components. The 

reaction conditions are simple, mild and high yielding. Also the same protocol was further 

extended to dipeptides and for the preparation of imide tethered amino acid conjugates bearing 

coumarin derivatives, which impart fluorescence.   

References 
 1. Mhidia, R.; Beziere, N.; Blanpain, A.; Pommery, N.; Melnyk, O. Org. Lett. 2010, 12, 3982; 
 2. Ye, X.; Xie, C.; Pan, Y.; Han, Y.; Xie, T. Org. Lett. 2010, 12, 4240; 
 3. Nicolaou, K. C.; Mathison, C. J. N. Angew. Chem. Int. Ed. 2005, 44, 5992; 
Acknowledgements 
We sincerely acknowledge the Department of Science and Technology (Grant No. SR/S1/OC-
52/2011) for financial support. 
 

 

 

 



P-68: Green Chemistry and Mechanistic Aspects of Lysozyme Complexes and 

their role in the Synthesis of Functionalized Biomaterials  

Manoj Kumar, 1  Poonam Khullar, 1  Harsh Kumar 2*  

1Department of Chemistry, B.B.K. D.A.V. College for Women, Amritsar 143005, Punjab, 

India, 2Department of Chemistry, Dr. B. R. Ambedkar National Institute of Technology, 

Jalandhar-144011, Punjab, India. 

Email: mkgh07@gmail.com 
In this work, we focus our attention on the synthesis of functionalized biomaterials made with the help of 
lysozyme (Lys) and its protein complexes with other important proteins such as cytochrome c (Cyc,c) and zein. 
Multi-protein complexes are known to perform multiple catalytic functions which include various types of 
molecular machinery that perform a vast array of biological functions. Among them, proteasomes are the most 
common which are used to degrade unneeded or damaged proteins by proteolysis, while ribosomes play a vital 
role in the protein synthesis. Precise analysis of such complexes is usually a highly difficult task because 
extraction procedures of such complexes disrupt their inherent nature, and hence understanding of the model 
protein complexes is important to mimic the biological functions of naturally occurring complexes. We 
investigated the nature of complex formation by Lys with Cyc,c and zein , and to use these complexes to produce 
functionalized gold (Au) nanoparticles (NPs) for different biological applications. Lys + Cyc,c complexation apart 
from its expected antimicrobial activities, help us to understand the mechanism to overcome fibril formation 
because Lys is also known for its amyloid fibrils formation due to its highly surface active nature which originates 
primarily from its amphiphilic behaviour. Likewise, Lys combination with zein help us to understand 
antimicrobial activities especially in the food products such as biodegradable films and microcapsule formation. 
The present study focuses on the evaluation of the physiochemical aspects of complex formation by Lys with 
Cyc,c and zein and their simultaneous use to produce protein complex coated Au NPs. Such biomaterials are 
subjected to hemolysis and antimicrobial analyses to demonstrate their potential for different biological 
applications.  
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Direct C–H bond functionalization of arenes and heteroarenes is a powerful method for generating new 

C–C and C–heteroatom bonds. Heteroarenes are very important building blocks in many pharmaceutically relevant 
compounds, hence the efficient synthesis and functionalization of heterocycles is highly desirable. Herein, we will 
present an efficient method for the regioselective and direct C–H bonds acetoxylation of N-substituted indoles under 
metal-free conditions. The C-3 acetoxylation of N-substituted indoles is accomplished using PhI(OAc)2 as the oxidant 
in AcOH solvent. The electronic property of the N-protecting group on indoles as well as the acidity of reaction media 
play a crucial role in the reactivity and selectivity for the acetoxylation of indoles. Indoles that contain π-deficient 
heteroarene substituents, like pyridyl, pyrimidyl or aryl-substituent at nitrogen center, selectively produces C-3 
acetoxylated indoles; whereas that contains electron-withdrawing substituents like acyl, tosyl gave diacyloxylation of 
indoles in acetic acid solvent. A broad range of functional groups, like -F, -Br, -OMe, -CN, -NO2, -CF3, etc. are well 
tolerated on the indole backbone during the C-3 acetoxylation of indoles. The detail scope of the C-3 acetoxylation of 
indoles, employing PhI(OAc)2 under metal-free condition as well as mechanistic insights will be discussed. 
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Computational studies based on CASSCF/6-31G* and CASMP2/6-31G* level of theories have revealed the 
mechanism of the photo-excitation process and subsequent photoproduct formation of open-chain conjugated N-
substituted nitrone systems (model compounds of corresponding retinylnitrones), which found to vary with the  

                                                                                                                                                             R= EDG / EWG 

 

 

nature of substituents on nitrogen. In general their initial photo-excitation takes the system to a planar singlet 
excited state which has a mixed ionic-biradical nature and contributed by configurations arising from the 
HOMO2→LUMO2, HOMO-1→LUMO and HOMO→LUMO excitations [1]. This is subsequently followed by a 
barrierless non-radiative path towards the lowest-energy conical intersection [2-4] geometry having a terminal 
CNO kink [1], and situated below the planar excited state.  However, while the N-substituted nitrones with 
electron-donating (EDG) groups on nitrogen head towards oxaziridine geometry, its structurally similar 
counterpart with electron-withdrawing groups (EWG) is found to form amide as the primary photoproduct through 
a biradical species (odd electrons on nitrogen and oxygen) having an elongated N-O bond. 
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Hydrazones, –NH–N=CRR' (R and R′ = H, alkyl, aryl), are versatile ligands and the study of complexes with these 
is of unabated interest to inorganic chemists because of their relevance to apparently dissimilar fields, like 
bioinorganic chemistry [1] and catalysis [2]. On the other hand, the diversified roles of vanadium among others in 
biological systems [3] are primarily responsible for stimulating a recent increasing interest in vanadium 
coordination chemistry. However, in contrast to the well known VO2+ or VO3+ units [4] only very few octahedral 
nonoxido (VIV and VV) complexes, the so-called 'bare' complexes, have been isolated and structurally 
characterized [5]. In continuation of above research herein we reported several oxido-, nonoxido-, µ-oxido 
divanadium complexes of general formula, [VVO(L)OEt], [VIV(L)2] and [VV

2O3(L)2] with potentially tridentate 
ligands [6]. Solution study results (IR and NMR) of oxido vanadium(V) complexes indicate that two species 
simultaneously exists in solution, the monomeric complexes and as well as their corresponding μ-oxido dimeric 
species.  
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Domino reaction is one of the most powerful synthetic routes for the synthesis of various types of 

heterocycles [1]. The syntheses of several highly complex heterocyclic systems and natural products have been 
realized involving Lewis acid mediated domino reactions [2]. The carbazole and  
its annulated derivatives, as a result of their unique optical, electrical, and chemical properties,  
are often used as functional building blocks in the construction of organic materials for optoelectronic devices [3]. 

 
In continuation of our studies on Lewis acid mediated domino reactions [4], herein we present our recent 

results on synthesis of 4-substituted benzo[b]carbazoles 2 via Lewis acid mediated domino reaction of indol-2-yl 
methyl acetate/pivalate with arenes as well as hetero-arenes. Thus the interaction of the 3-acetyl/(aroyl)-1-
(phenylsulfonyl) 2-methylindolyl acetate/2-methylindolyl pivalate 1 with arenes/Hetero-arenes in the presence of 
Lewis acid at room temperature/reflux underwent smooth arylation followed by an intramolecular cyclization and 
dehydration to furnish the respective  
4-substituted benzo[b]carbazoles 2.  

 

 
 

Full details on synthesis of various types of the above-mentioned benzo[b]annulated carbazoles 2 will be 
presented in the poster.  
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Abstract:Chemical warfare agents (CWA) such as blister agents (sulfur mustard) and nerve agents 
(tabun and Vx) are the deadliest chemicals that have been used frequently, including recent attack in 
Syria. Nerve agents can lead to death within minutes if inhaled, due to the inhibition of 
acetylcholinesterase enzyme (AChE). While blister agents viz sulfur mustard (SM) causes severe skin as 
well as eye blistering and lung lesions upon exposure due to the alkylation of DNA.  
     In our lab, we are directing the efforts for the development of chromogenic and fluorogenic 
techniques/protocols for the detection of these chemical agents. Using indicator displacement assay1 
(IDA) and chemososimeter approach,2 we have been successful in the selective and sensitive detection 
of the chemical agents.1-3Our approach  uses squaraine (SQ, Figure 1) as the molecular-receptor and an 
indicator for multianalyte detection for CWAs. The chromogenic and fluorogenic sensing ensemble is 
based on the use of dye which detect and differentiate CWAs. SQ dye under different sets of sensing 
protocols gives specific detection of sulfur mustard, tabun and Vx. The individual agent shows excellent 
selectivity over other CWAs and the relevant interferrents.  

 

 

Figure 1. Chemical structure of squaraine dye (SQ) 
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Global concern on unpredictable cost of conventional hydrocarbon based fuels, triggers tremendous 
scientific and industrial inputs to develop new technologies to maximize our dependence on non-traditional or 
renewable energy sources and the transformation of waste biomass into fuels and valuable chemicals.[1]  
Particularly, the carbon chain in C5 or C6 sugar derivatives, such as furfural, can be lengthened or upgraded to 
high carbon chain, C8 or C13, to be used as fuel for vehicles. In this perspective, aldol condensation of furanic 
compounds with acetone, which is obtained as a product of acetic acid decomposition, could be an important 
process to increase the length of carbon chain and to produce heavier reaction products from comparatively light 
initial reagents. Aldol condensation of aldehydes and ketones is a well-known reaction of organic synthesis and it 
proceeds in the presence of catalysts with either basic or acidic conditions.[2] The most often basic catalysts are 
used for this reaction because they possess high activity in conversion of reactant and high selectivity towards the 
desired reaction products.[3] However, using strong bases may generate huge amount of waste, but using mild 
bases e.g. potassium carbonate in the presence of a suitable catalyst is more eco-friendly method. Further, the aldol 
adducts can be upgraded to saturated higher carbon chain by ring-opening followed by complete hydrogenation.       
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Fig.1: 1H NMR spectra of aldol adducts. 
 
Reference 

1. G. W. Huber et al., Chem. Rev., 106, 4044, 2006. 
2. Q.-N. Xia et al., Angew. Chem. Int. Ed., 53, 1, 2014. 
3. R. Xing et al., Green Chem., 308, 1446, 2005. 

 
 
 

 

 

 



P-75: Metal-Free Cascade Synthesis of 1,2-DHPs and Biaryl 2-Carbaldehydes 

 
Chandrasekhar Challa and Ravi S. Lankalapalli* 

Agroprocessing and Natural Products Division, CSIR-National Institute for Interdisciplinary 
Science and Technology, Thiruvananthapuram-695019, Kerala, India. 

Email: ccschandra86@gmail.com, ravishankar@niist.res.in  
 

1,2-DHPs have been utilized as useful intermediates to generate pyridine, piperidine and pyridone 
scaffolds [1-2], and as diene components in Diels-Alder reaction [3]. On the other hand, biaryls are ubiquitous in 
many natural products, pharmaceuticals and advanced materials [4-5]. Herein, we have developed an efficient 
methodology to synthesize 1,2-DHPs and biaryl-2-carbaldehydes under similar reaction conditions by variation of 
the aldehyde component. Both reactions utilize very mild conditions cf. metal-free, aerobic, undistilled solvents 
and room temperature. Mulifunctional starting material such as dienaminodioate, aromatic amine and aromatic 
aldehyde reacted in presence of trifluoroacetic acid (TFA) to produce 1,2-DHPs in excellent yields via an aza 
Diels-Alder pathway. When aromatic aldehyde is replaced by aromatic α,β-unsaturated aldehyde, the reaction 
proceeded via Diels-Alder pathway followed by rearrangement, aromatization and hydrolysis sequence to yield 
highly functionalized biaryl 2-carbaldehydes in moderate to good yields (Scheme 1). The utility of resulting 
biaryls was demonstrated by transformation of biaryl-2-carbaldehyde into an array of scaffolds of biological and 
materials relevance. A broad aromatic substrate scope with various aromatic and heteroaromatic aldehydes and 
amines was shown for 1,2-DHP synthesis. A one-pot method for currently inaccessible polyfunctional biaryls 
bearing an ortho carbaldehyde group was developed under metal-free conditions. 

 

 
 
Scheme 1: Syntesis of 1,2-Dihydropyridines and Biaryl-2-carbaldehydes from dienaminodioate 
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Abstract 
Frequent misuse of extremely toxic organophosphates (OP) as pesticides and chemical warfare agents has attracted 
a huge attention of researchers worldwide. The repeated mishandling of these OP against common population 
during military conflicts and terrorist attacks led to 300,000 fatalities per year and recommends the development of 
an effective therapeutic treatment. The main toxic mechanism of OP involves, inactivation of acetylcholinesterase 
(AChE) that catalyses the hydrolysis of neurotransmitter acetylcholine (ACh). Acute and untreated AChE 
inhibition from severe OP exposure eventually results in a cholinergic crisis and death, usually by respiratory 
failure [1]. The combined administration of an anti-muscarinic compound as atropine and an AChE reactivator 
oxime is presently used as standard treatment of OP poisoning. Although there are a large number of AChE 
reactivators (commercially available pralidoxime, obidoxime, TMB-4 and HI-6) but no single broad spectrum 
oxime regardless of OP structure, is available. With this concern innumerous oximes have been synthesized in 
past. [2,3] 

In search of an effective antidote, herein we have synthesized a series of quaternary imidazole oximes and 
evaluated their physicochemical properties (acid dissociation constant; pKa, lipophilicity; logP etc.) along with 
reactivation kinetics against nerve agent inhibited human AChE. The observed data for both the analysis have been 
compared with standard antidotes as 2-PAM and obidoxme. Hence, the present investigation may provide 
substantial insight into structural requirements for the development of a broad spectrum oxime reactivator against 
all kinds of nerve agent-poisoning. 
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Recent trends in scientific research show an increasing interest in studying nanostructures fabricated from 
bioresources as a part of contributing to the field of Sustainable Chemistry[1].Among the various bioresources, 
cardanol has been considered as the most exciting molecule based on its functional flexibility.The self-assembly of 
cardanol and its derivatives into diversenanostructures have been intensely focused nowadays [2].However, studies 
on the self-assembly of cardanol based molecules are limited to extended architectures, fibers and 
gels[3,4].Controlling the self-assembly is important for the development of novel soft materials from bioresources 
(cardanol). Self-assembly can be controlled by various stimuli such as pH, temperature, guest molecule, molecular 
design and light.Light induced morphology switching of cardanol based supramolecular synthons has already been 
reported by us[6].Herein we presents a dual mode strategy for controlling the self-assembly by forming directional 
H-bonding interactions using the melamine as the complimentary H-bonding unit. Cardanol based supramolecular 
synthon containing carboxylic acid group can form hydrogen bonded complexes with melamine in different ratios. 
The assemblies can also undergolight induced reversible transformations.  
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The doping in ceria with transition metal-ions enhancesthe active surface oxygen site[1]. The in-situ 

ambient pressure photoelectron spectroscopy (x-ray photoelectron spectroscopy (XPS) and ultraviolet 
photoelectron spectroscopy (UVPES) under near ambient pressure condition)[2,3] has been utilized to explore redox 
behaviour of doped ceria-zirconia (Ce-ZrO2). In the presence of reducing environment surface lattice oxygen 
migrates and triggers the reduction of surface Ce4+ to Ce3+ species, which enhances oxygen vacancies on the 
surface (Fig. 1). The conversion is quite stable even after removing the reducing environment. 

 
 

 

 

 
 
Figure 1: (a).XPS core level spectra (b)UVPES Valance band spectra recorded on CeZrO2 surface at 
different temperature in the presence of  H2. 
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Abstract 

       The interfacial and  micellar  properties  of  surfactant solutions  are  governed  by  solvophobic  and  
solvophilic  interactions. Changing the solvent quality provides an opportunity to study the role of the solvophobic 
effect on physicochemical properties and micellization process and  increasing  use  of  novel  surfactants  in 
applications  which  require  water-free media  make  this  type  of  research  more  interesting  and  crucial  due  to  
novel  technology requests. 
      The influence of solvent characteristics on the self-aggregation of the cationic dimeric and monomeric 
surfactants and  various micellar and surface parameters obtained by using conductivity meter and surface tension 
measurment on the binary mixtures of aquo-organic at 300 K. The average aggregation number (Nagg) have been 
calculated by using steady state fluorescence measurements. The investigation showed that with increasing volume 
% of the organic solvents in binary mixed media the surfactant molecule are more soluble in mixed solvent and the 
cohesive force decreases. As a result, micellization process becomes less favorable and an increment in critical 
micelle concentration (cmc) was obtained. It is observed that Nagg decreased with increase of organic solvent 
concentration. 
 
Keywords:  Solvent effect, cmc, surface parameter, hydrophobic effect, aggregation number. 
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Abstract 
Surfactants are versatile agents for accomplishing various tasks as simple as to complex. These are amphliphlic in 
nature and are best known for the spontaneous aggregation of molecules into micelles above critical micelle 
concentration (cmc). 
The micellar and surface properties of single system of some novel monomeric cationic (alkyl quinolinium 
bromide) surfactants have been studied by conductivity and surface tension method at 300 K in aqueous and 
methanolic medium. The critical micelle concentration (cmc), Γmax (maximum surface excess), Amin (minimum 
surface area per molecule), πcmc (surface pressure at the cmc) and thermodynamic parameters viz. standard Gibbs 
free energies of adsorption (ΔG°ads) and standard Gibbs free energies of micellization (ΔG°m) have also been 
evaluated. Fluorimetric studies have been done for determination of I1/I3 ratio, aggregation number (Nagg) and stern 
volmer (Ksv) of novel cationic surfactant using steady state quenching method. CMC values found to be decrease 
with an increase in chain length of surfactants. The negative values of ΔG°ads and ΔG°m indicates the spontaneity 
and stability of the micelle.  
  
Keywords: cmc, surface parameter, surfactant, aggregation number. 
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Abstract 

Surfactants have been broadly used in pharmaceutical industries due to their unique micellar solubilization 
properties. The mechanism of the interaction of drugs with other foreign materials is of paramount importance in 
the drug delivery. The excess amount of drugs can cause overstimulation, psychotic illness and other disorders. 
Subsequently the research on targeted drug delivery in body organs is primarily focused and the role of surfactants 
in this field is gaining interest. Surfactants have been widely used as transporters in drug delivery, as they have 
low viscosity, small aggregate size, simple preparation, long shelf-life and some are non-toxic in nature.  
In the present investigation the mixed micellization studies of antidepressant drugs as chlorpromazine 
hydrochloride have been done with various types of gemini and bile salts (sodium cholate, NaC and sodium 
deoxycholate, NaDC) by employing tensiometry and spectrofluorometric methods. Numerous Micellar and 
interfacial properties have been evaluated. Drug-surfactant interaction parameters like binding constant, 
aggregation number (Nagg) and stern volmer constant (Ksv) have been also determined. CMC value decreases with 
increase in the mole fraction of surfactant in all the drug-surfactant system studied. The negative values of 
interaction parameters indicate synergism between them. More negative value of thermodynamic parameters for 
all binary systems shows considerable spontaneity of adsorption. The higher values of aggregation8o number 
show the existence of hydrophobic interactions and supports synergism.  
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P-82: Computational Study of the Condensation Reaction of Meldrum's Acid 
with Salicylaldehyde  
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The mechanistic pathway of the condensation reaction between salicylaldehyde and Meldrum's 
acid [1-2] is studied using density functional theory (Scheme 1). Calculations predicted that the 
deacetonylation step is the rate determining step. Further, NBO and QTAIM is used to study 
the bonding in stationary points. Moreover, the reaction is studied in different solvent medium 
using conductor like screening model (COSMO). Finally, the energy barriers of the reactions 
are calculated using various density functionals like B3LYP, CAM-B3LYP, LC-BOP, B3LYP-
D3, M06-2X, ωB97X-D, LC-BOP12 etc and are compared with high level composite methods.  

                 

                     Scheme 1: Reaction of Salicylaldehyde and Meldrum's acid  
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P-83: Tuning the Electronic and Ligand Properties of Remote Carbenes : A 
Theoretical Study 
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Quantum chemical calculations have been carried out to study the effect of annulation and carbonylation 
on the electronic and ligating properties of remote N-heterocyclic carbenes (rNHCs). Hydrogenation and 
stabilization energies were calculated to assess the thermodynamic stability of these complexes, while HOMO-
LUMO gaps are used to measure the kinetic stabilities. The annulated/carbonylated rNHCs are found to be weaker 
σ-donors but better π-acceptors compared to the parent rNHCs. The reactivity of these rNHCs has been studied by 
evaluating their nucleophilicity and electrophilicity indices. The nucleophilicity values are in good agreement with 
the σ-basicity of all the rNHCs. The 31P NMR chemical shifts of the corresponding rNHC-phosphinidene adducts 
have been calculated and found to correlate well with the π-acidity of these rNHCs. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P-84: Quinoline based novel BODIPYs: Towards nanoaggregates with 
controlled aggregation induced emission  
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Most luminescent materials, despite of exhibiting strong fluorescence in dilute solutions, show dramatic 

decrease in their fluorescence intensity in concentrated solutions due to aggregation-caused quenching (ACQ) 
effect. After the first report of Aggregation induced emission (AIE) by Tang and co-workers [1], organic dyes that 
exhibit strong fluorescent emission in their aggregate or solid state have attracted increasing attention [2]. This 
work also represents our attempt at a full description of some BODIPY based AIE systems. Three novel quinoline 
based BODIPYs (1-3) have been successfully constructed and their unique fluorescence properties have been 
investigated. BODIPYs 1-3 differ due to varying substitution at the quinoline ring and show dual fluorescence in 
dilute solutions due to presence of two separate fluorophores. These compounds exhibit good aggregation-induced 
emission enhancement (AIEE) property depending upon the substituents. The crystal packing mode of these π-
conjugated molecules in the solid state plays a crucial role in controlling the AIE phenomenon. The morphology of 
nanoaggregates has been studied by SEM (scanning electron microscopy) and TEM (Transmission electron 
microscopy). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: (a) SEM (b) TEM (c) Fluorescence emission spectra of 2. 
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The one word which resonates in modern world is self - assembly. The ameliorates of self - 
assembly ranges from biology to material science. Among the different molecules studied such 
as dendrimers, polymers, peptides, OPVs, foldamers, glycolipids are the recent entries. The 
structural beauties spur the researcher to pursue self - assembling behavior which includes 
multiple hydrogen bonding, van der Waals interaction etc. So far few glycolipids (including 
glycoglycerolipids, glycophosphatidylinositols and glycosphingolipids) have been reported in 
literature. Glycolipids are an important class of amphiphiles which control many biological 
functions like cell adhesion, recognition, signaling and differentiation, maintenance of 
membrane integrity, photosynthesis, binding and transfection of viruses but their self - 
assembling behavior is less well understood when compared to many phospholipids.(1-4) 
Mannitol (in other words osmitrol), a sugar alcohol derived from mannose by reduction, is a 
naturally occurring substance which causes the body to lose water (diuresis) through osmosis. 
Mannitols have repertoire in reducing intracranial pressure and brain mass in people with 
swelling in the brain (cerebral edema). Mannitol is also used in many pharmaceutical products 
as an excipient along with the potent active ingredients and in RNA interference (RNAi) 
therapies. In general mannitol was used in those treatments as carrier because of its high 
aqueous solubility and superior aerosol performance. It also acts as a cohesive and directing 
agent to prepare 3D BiOCl (Bismuth oxyl chloride) by restricting the growth of BiOCl along 
the [001] crystallographic directions. By considering the above myriad biological and other 
applications, we studied the self - assembling behavior of three (oleic, elaidic and stearic) 
different mannitol based lipids and their cellular uptake studies. The results will be discussed 
detailed in the poster. 
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P-86:  Synthesis and characterization of nano sized cobalt(III) complexes 
under ultrasound irradiation 
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                                                  Abstract 
Nano-sized Co(III) coordination complexes, [Co(NH3)5N3]MoO4 (1) and [Co(NH3)5N3]WO4  
(2) has been synthesized by sonochemical method. These nano sized complexes were initially 
characterized by elemental analyses followed by spectroscopic analyses like IR and UV/Visible 
spectroscopy. Morphology of nano-sized complexes was determined by SEM and their particle 
size was found with the help of Zeta-sizer. The comparative thermal stability of nano-sized 
Co(III) complexes and their bulk material has been studied by thermal gravimetric analysis 
(TGA). X-ray powder diffraction study was also used to identify the phase difference between 
nano structures and bulk complexes. 
Keywords: Cobalt(III), Nano-structure of cobalt(III) complexes, Sonochemical synthesis, X-ray 
powder diffraction 
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P-87: Comparison of Structural and Magnetic Properties of Co-Zr 
substituted Sr-hexaferrite Prepared using Two Different Fuels via Sol-gel 
method 
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To make Sr-hexaferrites better for microwave applications the workers are interested to enhance the saturation 
magnetization (MS) and remanence (Mr) as high as possible and to decrease the coercivity (HC) to a reasonable 
value [1]. SHF with different ion substitution such as La–Co [2–4], La–Zn [5], Zn–Sn [6] has already been 
reported in literature but there are a few examples where saturation magnetization increases with simultaneous 
decrease in coercivity. Thus, we in our present work have doped the SHF with binary mixture of magnetic Co2+ 
and nonmagnetic Zr4+ employing sol-gel method and reported an increase in MS with simultaneous decrease in HC. 
In order to inspect the effect of fuel on Co and Zr doped SHF, we have used two different fuels- citric acid and 
tartaric acid to prepare two series of SrCoxZrxFe(12-2x)O19 (x=0.0-1.0) and investigated the changes in structural and 
magnetic properties of final SHF nanopowders. The characterisation of these materials has been done by fourier 
transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), energy dispersive spectroscopy (EDS), 
scanning electron microscopy (SEM), transmission electron microscopy (TEM) and vibrating sample 
magnetometer (VSM). 
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P-88: Effect of Different Synthetic Routes on the Structural, Morphological 
and Magnetic Properties of Ce Doped LaFeO3 nanoparticles. 
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The Ce-doped (x=0.05 and 0.1) LaFeO3 nanoparticles have been synthesized via two different synthetic 

approaches i.e. solution combustion and co-precipitation methods. The effect of varying composition as well as the 

method of preparation on various physico-chemical properties of LaFeO3 has been compared by exploiting various 

states of art techniques such as X-ray diffraction (XRD), Raman spectroscopy, UV-Visible Spectroscopy, 

Brunauer-Emmett-Teller (BET) adsorption, Scanning and transmission Electron Microscopy, Mössbauer 

Spectroscopy and Vibrating Sample Magnetometer (VSM). The average crystallite size has been found to decrease 

with increase in Ce content in LaFeO3 obtained via both the methods. UV-Visible spectra have been recorded to 

get idea about the change in band gap of LaFeO3 upon Ce doping. BET measurements have indicated an increase 

in specific surface area with Ce doping. Further, Ce doping has been found to enhance the magnetic parameters as 

compared to that of un-doped LaFeO3, which is important from the technological point of view. The solution 

combustion method has been found to generate better impact on the physico-chemical properties of Ce-doped 

LaFeO3 nanoparticles than that of co-precipitation method.  
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Cadmium sulfide has promising applications including heterogeneous photo catalysis, fluorescence 

probe, gas sensor, detectors for laser and infrared [1], solar battery [2] and light-emitting diodes [3]. It has been 
observed that the properties of nanomaterials are further improved by forming their composites with carbon based 
supports [4]. In view of this, we have successfully prepared nanocomposite containing CdS and oxidized 
multiwalled carbon nanotubes (OMWCNT) by solvothermal decomposition of CdL2 (where, L = morpholine 
dithiocarbamate) precursor and studied its photocataltic activity. 

The materials obtained were characterized by different techniques such as powder X-ray diffraction 
(XRD), transmission electron microscopy (TEM), energy dispersive analysis by X-rays (EDAX), Raman and UV-
visible spectroscopy. XRD patterns of the as-prepared CdS nanocrystallites and CdS-OMWCNT composite are 
shown in figure 1(a, b). Diffraction peaks at 2θ of 25.1, 26.5, 28.1 and 43.8 degree can be indexed to the 
characteristics (100), (002), (101), and (110) plane reflections of hexagonal CdS (JCPDS: 00-041-1049). In the 
XRD pattern of CdS-OMWCNT composite it is observed that the characteristic diffraction peak of MWCNTs 
located at 2θ = 26.0 is merged into diffraction peak of CdS at 26.5 due to peak broadening (Fig.1b). TEM image 
(Fig.1c) of bare CdS shows nearly spherical shape morphology of the nanocrystallites. In the TEM image of 
composite (Fig.1d), uniform distribution of CdS nanocrystallites on the surface of the OMWCNT has been 
observed. EDAX confirms the stoichiometric ratio (1:1) between cadmium and sulphur for CdS nanocrystallites. 
The presence of carbon alongwith Cd and S was detected in the EDAX spectrum of the composite. In the Raman 
spectrum of CdS nanocrystallites, peaks obsereved at 301 and 601 cm-1 were assigned to the first order 1LO 
(longitudinal optical phonon) and second order 2LO. For composite two strong peaks at 1590 cm-1 (G lines) and 
1351 cm-1 (D lines) have been observed. The peaks at 302 and 605 cm-1 appeared in the Raman spectrum of the 
composite have been attributed to the CdS nanocrystallite present in the composite. 

The photocatalytic performance of the as prepared CdS nanocrystallites and its composite were evaluated 
by the photocatalytic degradation of Methylene blue (MB) in presence of sunlight. The materials were found to be 
an efficient photocatalysts which degraded MB dye in presence of sunlight in a relatively short period of time. The 
degradation efficiency of composite was found to be more than CdS nanocrystallites due to higher surface area and 
synergic effects of high electron absorptivity and high charge mobility of carbon nanomaterials. 
 

 

  
 
 
 
 
 

 

 
Fig.1: XRD patterns of as prepared a) CdS nanocrystallites, b) CdS-OMWCNT composite and TEM images of c) 
CdS nanocrystallites, d) CdS-OMWCNT composite obtained by solvothermal decomposition route. 
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Band gap engineering has gained considerable attention due to its pivotal role for the preparation of smart organic 
semiconducting and light harvesting materials. It’s tuning also plays a vital role for the development of dye 
sensitized solar cell, NIR absorbing/emissive dyes, nonlinear optical systems, polarity sensors, etc.[1]  

  In this work, we have utilized the Naphthalenediimide (NDI) core to tune its band gap. NDI is an 
electron deficient organic moiety and has been employed in several fascinating applications such as air-stable n-
type semiconductors,[2]selective electron transfer (ET) and charge transfer reactions,[3a] simultaneousgeneration of 
radical cation and anion.[3b]Recently, we utilized the P---O  nonbonding interaction in NDI systems to achieve one 
of the most stable radical ion known till date and its ultra-electron deficient precursor system having a LUMO 
lower than the formative TCNQ molecule.[3c] 

Herein, we have integrated the chalcogens (Ch = S, Se, Te) in the NDI via multiple core-substitution 
reactions. We have investigated the ability of the Ch towards the modulation of the opto-electronic properties of 
these molecules. Natural Bond Orbital based theoretical calculations validated an intramolecular donor-acceptor 
(n→σ*) interaction due to nonbonding orbitals of ONDI (donor) and antibonding σ* orbitals of Ch moiety 
(acceptor). Second order stabilization energy clearly demonstrated ONDI→Ch(σ*) interactions are more effective 
when Ch= Te than Ch=S in mono and bis substituted Ch-NDI molecules. Applying this new paradigm, the NDI 
band gap was reduced from 3.2 eV to 1.6 eV. 

 

 

 

Fig.1: Photographs of Ch-NDI molecules in normal light at 0.5 mM. 
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Metal insertion is of considerable interest due to its pivotal role for the preparation of homo- and hetero-cross 
coupling reactions. It also plays a vital role for the development ofchemical, electronic, and optical properties of 
organometallic supramolecular macrocycles.[1-2] 

In this work, we have utilized the Naphthalenediimide (NDI) core to tune the building block ability of 
organometallic supramolecular macrocycles. NDI is an electron deficient organic moiety and has been employed 
in several fascinating applications such as air-stable n-type semiconductors, electron transfer (ET) 
reactions,generation of persistent/stable radical cations/anions,NIR absorption/emission dyes, etc.[3-4] 

Herein, we have inserted [M = Ni(II), Pd(II), Pt(II)] in the NDI via core-double oxidative addition 
reactionsandtuned the electronic and optical properties of the NDIs (fig.1).Applying this novelcoupling 
reaction,we have synthesized a largeπ− surface, redox active organometallic macrocycles.[5] 

 

 

Fig.1:ORTEP drawing of complex. Hydrogen atoms and solvent molecules are omitted for clarity. Selected bond 
lengths (Å) and angles (deg): Pd(2)-C(2A), 2.003(2); Pd(2)-P(1A), 2.3201(9); Pd(2)-Br(1), 2.5090(3); C(2A)-Pd(2)-
Br(1), 171.28(7); P(1)-Pd(1)-P(1A), 172.72(3); P(1A)-Pd(2)-Br(1), 90.95(2), 
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Catalysis is an important process for synthesis of pharmaceuticals, fine chemicals, vitamins and non-
linear optical materials.1 Catalytic activity is extensively influenced by the metal as well as ligands and that is why, 
the large percentage of known metal catalysts is based on precious metals such as palladium, rhodium, iridium, 
ruthenium and recently gold,2 because of their high activity and wide applicability. However, due to the high cost, 
inadequate accessibility and toxicity of these regularly used metals, there is an urgent need to develop methods to 
cleverly use these catalysts. In this case, an elegant approach would be to recover and reuse these expensive and 
toxic but highly active metal catalysts. Thus, separation and recycling of homogeneous catalysts is considered a 
main objective in the area of green chemistry. One approach to such an environmentally benign process is based 
on the development of solid-supported catalysts in which all catalytic sites are accessible and exhibits high 
activity. Magnetic nanoparticles amenable for magnetic separation have an edge, avoiding the need for catalyst 
separation by filtration. 

Gold(I) phosphine complexes are acts as catalysts for coupling as well as rearrangement reactions such as 
cyclopropanation, 5-Endo-dig Carbocyclizations, Rearrangements in Alkenes and Alkynes and so on.2 Catalytic 
activity depends on the ease with which gold(I) catalysts can activate C=C and C≡C bonds. Gold catalysis 
provides an excellent method to construct complex chemical architectures under mild conditions that would be 
difficult to achieve using other reaction paradigms. Owing to the importance of Gold catalysts and its high cost, 
we prepared supported gold(I) catalyst involving several steps as shown in Scheme 1 and optimized/compared the 
catalytic activity of immobilized catalyst with the homogeneous counterpart, using model reactions such as 
hydration of phenylacetylene and its derivatives in aqueous or organic media.3   

 
 
 
 
 
 
 
 
 
 
 
 

Scheme 1: Synthesis of supported gold catalyst 
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Coordination chemistry of molybdenum continues to be a topic of great research interest due to its 

versatile catalytic applications [1, 2] and biochemical significance [3, 4]. Variation of the coordination 
environment around the central metal atom with O-N-donors like aroylhydrazones can bring about fascinating 
alterations in the properties of the complexes. These observations have motivated us to focus on our present work 
which comprises of designing and synthesizing novel oxidomolybdenum complexes featuring aroylhydrazone 
ligands emphasizing on their catalytic applications. Two new dioxidomolybdenum(VI) complexes of 
aroylhydrazone ligands are reported in relation to their bio- and catalytic activity.  

 
 

 

 
ORTEP diagram of [MoO2L(DMSO)] 
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Nowadays, the development of colorimetric sensors has been a subject of immense interest, because the color 
change can be observed easily by naked eyes without any special equipment. Fluorescence techniques are also 
considered to be one of the most effective tools for sensing purposes, due to their high selectivity, sensitivity and 
rapid response (1). In the present investigation, benzene based sensors with co-ordination environment of hard 
base sites as O and N provide selective and sensitive detection of Al(III). The detection limits achieved for these 
sensors are 8.91, 14.1 and 19.95 nM. Moreover, these sensors have been demonstrated to enable the Al(III) 
detection in live human HeLa cells and rat C6 glioma cells  using a confocal microscope. The mesitylene based 
tripodal sensor has detection limit (0.2 µM on spectrophotometer and 3.16 nM on fluorimeter) for Cu(II) 
alongwith visual color changes, high selectivity, reversibility and effectiveness in water which makes it a very 
efficient sensor. The microscopic studies of this sensor showed that it has no cytotoxicity and hence can be used in 
biological systems also (2).   
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ketimines 
Mohd. Nazish,[a,b]  S. Saravanan,[a,b] Noor-ul H. Khan,*[a,b] Rukhsana I. Kureshy,[a,b] 
Sayed H. R. Abdi [a,b] and Hari C. Bajaj[a,b] 
aDiscipline of Inorganic Materials and Catalysis, bAcademy of Scientific and Innovative Research, Central Salt 

and Marine Chemicals Research Institute (CSMCRI), Council of Scientific & Industrial Research (CSIR), G. B. 
Marg, Bhavnagar- 364 002, Gujarat, India. Tel: +91-0278 2567760;  E-mail: khan251293@yahoo.in 
 

Abstract 
Asymmetric hydrophosphonylation reaction is an important C-P bond formation reaction 

which results in the formation of various enantiopure bioactive compounds and 

pharmaceuticals. Though this versatile reaction found its extensive application in addition of 

phosphite to aldehydes, but still it was not so explored for the less reactive substrates like 

ketones and ketimines. It is well known in the literature that oxindole motif bearing the C3 

chiral quaternary carbon center is present in various natural products. In this context, we are 

interested in developing a recyclable chiral catalyst for the asymmetric hydrophosphonylation 

reaction of ketones and its derivatives to construct 3-substituted 3-amino 2-oxindole structural 

motif. We have developed a chiral macrocylicTi(IV) based salen catalyst for the asymmetric 

addition of phophonates to ketones and ketimines and found that the catalyst was worked very 

well at affordable reaction condition and resulted the desired product with good yield (upto 

91%) and excellent enantioselectivityupto 99%. 
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The presence of FeV(O) as the active intermediate for oxidation of both C-H and C=C bonds in Rieske 
dioxygenase family of enzymes has been postulated. Understanding the reactivity of these high valent iron-oxo 
intermediates would provide a better understanding of these enzymatic reaction mechanisms. The formation of 
FeV(O) from FeIII(biuret modified TAML) complex at room temperature [1] in aqueous-CH3CN mixture 
(containing up to 90% water) using NaOCl as the oxidant is presented here for oxidation of C-H bond for toluene. 
The same FeV(O) species was also formed in acetonitrile and used for epoxidation of C=C bond of various 
alkenes. We show, the reactivity of FeV(O) towards oxidation of C-H bonds of toluene was accelerated up to 60 
times with increasing H2O concentration and the reaction rate (k2) derived with electronic properties of alkenes 
towards C=C bond epoxidation. Using a combination of experimental and theoretical studies (DFT), we proposed 
detailed mechanism. 

 
Figure 1. (A) First order rate constant k5/4,3 varies with water concentration. Inset shows initial rate vs. [FeV(O)]. 
(B) Second order rate constant k2 for toluene oxidation vs. % of water content in H2O-CH3CN mixture. 
 
Scheme 1. Hammett plot for epoxidation of Styrene derivatives with FeV(O). 

 
1.  M. Ghosh et al., J. Am. Chem. Soc. 2014, 136, 9524. 
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Heterocyclic tripodal ligand containing pyrazole / imidazole are an important area of research due to their 
biological activity and their copper complexes can be used as model for active sites in metalloproteins. Recently 
we are working on copper(II) complexes with tetradentate SNNN coordinated pyrazole based ligand. A series of 
mononuclear copper(II) complexes of the type [Cu(bdmpe)(X)]Y,  where bdmpe = N,N-bis((3,5-dimethyl-1H-
pyrazol-1-yl)methyl)-2-(phenylthio)ethanemine, X = Cl-, Br, NCO-, NCS-and Y = PF6

-/ ClO4
-, have been 

synthesized  and characterized by microanalysis, IR, UV-Vis spectra, magnetic and single crystal X-ray diffraction 
studies. Crystal structures of the complexes [Cu(bdmpe)(X)]PF6 ( X = Cl-, Br-, NCO-, NCS--) have been solved by 
single crystal X-ray diffraction studies and showed that all the Cu(II) complexes have distorted  square pyramidal 
geometry [Fig.1].Cytotoxic activity of the four complexes were screened using cell line  Hela and showed that 
compounds are more cytotoxic active than the ligand and metal compounds. 

 
 

 
 

               
 
 
Fig.1.Structure of .[Cu(bdmpe)Br]+ ion.                            Fig.2. Cytotoxic activity of the complexes 
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Gold catalyzes many organic transformations via heterogeneous catalysis including catalysts by gold 
nanoparticles and thiol-monolayer gold surfaces, and homogeneous catalysis that occurs with gold(I) or gold(III) 
compounds. Homogeneous catalysis by gold involves organogold complexes as precatalysts and reaction 
intermediates.[1] Au-Gold(I) complexes show Au...Au interactions that are weaker than normal covalent bonds but 
stronger than van der Waals forces.[2]This interaction is called aurophilic and has proven to be a convenient 
method for self-assembling in supramolecular chemistry.The PN- ligands are well studied in gold chemistry. The 
soft phosphorus and harder nitrogen atoms of those ligands make them potentially hemilabile and bifunctional. A 
variety of reactions including C-C bondformation,carbonylation of amines, asymmetric aldol reactions, and 
hydration of terminal alkynes have been reported using gold(I) catalysts with bifunctional PN ligands.[3] The 
combination of PNP functionality is still not used much in this area.In this work, we describe the synthesis and 
structural properties of novel Au(I) complexes and Au(I) cation with PNP ligand framework. 

Keywords :  PNP ligand framework, Au(I) Complex 
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P-99: An intra molecular charge transfer probe to detect F– and Hg2+ with 

different channels 
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A novel chromo/fluorogenic chemosensor, having an imidazole binder and benzothiazole fluorogenic moieties 
have been synthesized, characterized and their detailed optical properties have been investigated. The 
benzothiazole-imidazole, BTIM, has shown dual channel behavior in the presence of transition metal ion in 
aqueous medium and also anions in organic medium, using the “naked-eye” for the detection of Hg2+ and F- by 
enhanced fluorescence. The UV-Vis absorption spectra of BTIM (5 µm) in acetonitrile shows a broad absorption 
band at 395 nm (ɛ = 2.3 x 104 M-1 cm-1) and 315 nm (ɛ = 5.8 x 104 M-1 cm-1) and the emission spectrum of BTIM 
(5 μM) upon excitation at 315 nm displayed strong emission band at 386 and 495 nm respectively. Upon 
interaction with different tested anions and metal ions (0-5 equiv) to the solution of BTIM (5µM at λext.= 315 nm), 
F- (0-5 equiv) shows absorption and emission band at 468 and 595 nm whereas Hg2+ (0-5 equiv), the n_ π* 
electronic transition band at 395 nm (ε = 1.94 x 104 M-1 cm-1) was shifted to 316 nm (ε = 6.9 x 104 M-1 cm-1)  with 
blue shift. The strong emission displayed by BTIM is attributed to charge transfer from imidazole to the 
benzothiazole group. Job’s plot analysis revealed a 1:1 stoichiometry for an interaction between probe and 
metal/anion along with lower detection limit. Moreover, BTIM, not only displayed excellent cell permeability for 
the successful detection of Hg2+ in Dalton’s Lymphoma (DL) cells, but also quantitatively measured Hg2+ in 
human blood serum, indicating that it has a promising prospect of application for sensing Hg2+ in biological 
sciences. 

 

 

 

           

 

Figure: The plausible mechanism of sensing and change in color of BTIM with F− and Hg2+.            
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P-100: Effect of functional Groups and docking studies in Bis-Pyridinium 
oximes for reactivation of organophosphate inhibited human 
acetylcholinesterase 
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Abstract 

       Extremely toxic organophosphorus compounds (OPC) include nerve gases (sarin, tabun, VX) and pesticides 
(paraoxon, malaoxon, chlorpyrifos) are potent inhibitors of enzyme acetylcholinesterase (AChE). OPC causes a 
serious threat to military, civilian populations and is used by terrorist during war. The organophosphate moiety 
binds with the hydroxyl group of serine and disrupts the catalytic triad by losing the ability of AChE to break 
acetylcholine into choline and acetic acid which causes blockage in nerve conduction, respiratory failure and even 
death. The oxime reactivators act as antidotes for the post-treatment of OPI intoxication. Many quaternary 
pyridinium oximes like 2-PAM, TMB-4, obidoxime and HI-6 have been synthesized and presently used as 
antidote for organophosphate poisoning. Till now there is not a single oxime which has ability to counteract 
against all kinds of OPCs. In the present investigation reactivation efficacy of bis-pyridinium oximes having 
different functional group in second pyridinium ring are studied against pesticides (paraoxon, methyl paraoxon) 
inhibited hAChE. 
 

 
(a) 

 
(b) 

(a)Inhibition of AChE by organophosphate (OP) 
(b)Reactivation of OP inhibited AChE by Oxime 
 

Consequently, a molecular docking study was performed for this novel compounds. Docking results showed a 
very good conformity between the theoretical binding energies of the reactivators and experimental data. Observed 
results are compared with standard oxime reactivators as 2-PAM, obidoxime and TMB-4. Hence, the result of 
present investigation may provide a substantial insight for the development of effective antidote against pesticides 
poisoning. 
 
Keywords:  Organophosphate, Acetylcholinesterase, Oximes. 
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The chemistry of crown ethers has developed rapidly in the years since Pedersen first described their 
synthesis and Lehn presented their role in supramolecular chemistry [1]. Since then, crown ethers 
have become one of the most widely used hosts for fabrication in host-guest complexes for chiral 
recognition of protonated primary amines, amino acids and their derivatives. The major incentive for 
this research has been the discovery that chiral recognition and catalytic activity, two important 
properties of natural enzymes, can be displayed by these macrocycles. Amongst the numerous types 
of host molecules studied, chiral crown ethers are established to be the most promising for 
enantiodiscrimination of chiral compounds [2]. Aza-crown ethers with a side arm attached to the 
nitrogen atom in the macrocyclic ring may enhance and regulate cation binding properties, as well as 
the lipophilicity. Crown ethers with heteroatom-containing podand arms are known to have lipophilic 
character and unique guest selectivity via side arm cooperativity. The introduction of aromatic 
sidearms into chiral crown ether is regarded as a useful strategy in designing novel hosts for chiral 
recognition. 

In the present work we will discuss design, synthesis and our initial efforts to study the applications of 
few new chiral crown ethers. These chiral crown ethers have been synthesized from cyclohexyl based 
amino alcohols with varying size of the cavity and heteroatoms.  
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Alkyl bromides are used as initiators in most of the atom transfer radical polymerization 
(ATRP) processes [1]. In this work, we report the effect of structure, nature of solvent and 
temperature on equilibrium constant (KATRP) values of three isomeric alkyl bromides namely, 
N-phenyl(3-bromo-3-methyl)succinimide, N-phenyl(3-bromo-4-methyl)succinimide and N-
phenyl(3-bromomethyl)succinimide. These functionalized alkyl bromides were synthesized 
using N-phenylitaconimide, N-phenylcitraconimide and HBr gas. The characterization was 
done by FT-IR, HRMS, 1H, and 13C NMR spectroscopy. The determination of KATRP was done 
using Fischer and Fukuda equation for the persistent radical effect [2]. The termination rate 
constant (kt) for N-phenylsuccinimide is calculated using DOSY NMR spectroscopy and UV-
Vis-NIR spectrometry was used to follow the evolution of Br-CuIIBpy species [3]. 
Alternatively, the investigation of possible chain initiation activity for the ATRP process for the 
above mentioned alkyl bromides was carried out using density functional theory [B3LYP/6-
31+G(d) level]. We found a good correlation between the experimentally determined and 
theoretically calculated KATRP values. 
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Formation of 1,4-disubstituted 1,2,3-triazole via copper-catalyzed azide-alkyne cycloaddition (CuAAC) 
reaction has aroused considerable interest due to its applications in organic synthesis.1,2 The replacement of the 
azide by a sulfonyl azide is reported to generate reactive ketenimine intermediate by a ring-opening 
rearrangement of the N-sulfonyl copper trizole species. This facile and versatile route to the ketenimine has 
dramatically broadened the scope and application of the CuAAC reaction. Several transformations, based on 
nucleophilic additions to the ketenimine, are reported.3 We for the first time, have reported an intramolecular 
rearrangement based on the capture of ketenimine by internal an amino group. The 1,3-shift of the amino group 
occurs through a 4-exo-dig cyclization followed by E1cB elimination type ring opening to form acrylamidine.4 We 
have demonstrated the generality of the reaction through wide variation of the propargylamine substrate. 
Temperature dependent rotamer interconversion studies have been carried out for a synthesized acrylamidine. 
Pyrene bearing propargylamine, a cyan fluorescent species, provided green fluorescent acrylamidine, due to 
increased conjugation in the product. These experiments demonstrate a fluorometric monitoring of the reaction.       

 

 

Fig.1: Schematic representation of amino group migration, crystal structure of acrylamidine, VT NMR studies and 
fluorometric monitoring of the reaction. 
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There is considerable interest in the design and synthesis of cryptands as these molecules have 
enormous applications in the field of chemistry, biochemistry and material research. Macrobicyclic 
cryptands occupy an important position in supramolecular chemistry and also got tremendous 
applications in complexations of transtition metal ions, molecular recognition of neutral molecules and 
anion sensing. The rate of growth in the development of anion binding agents is slow as compared to 
cation binding agents due to vast structural diversity of anions.  Considering the importance of anion 
receptors, some newly developed macrobicyclic cryptands capable of detecting different anionic 
guests in very low concentrations is presented here. The binding of anionic guest species with these 
receptors are studied using UV/Vis spectroscopy, fluorescence spectroscopy and 1H-NMR techniques.  
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Aggregation Induced Emission Enhancement (AIEE) is the emerging field now a days and its materials 
in recent years are used potentially as optoelectronic devices[1], logical gates[2] and  biosensor[3]. 
Excited State Intramolecular Proton Transfer (ESIPT) based fluorescent molecules are also recognized 
as highly significant functional materials because of their unusual photo-physical behavior which leads 
to wide variety of applications as chemosensors, electroluminescent materials and in biochemistry etc. 
However, simultaneous application of both the phenomenon (ESIPT and AIEE) for molecular 
recognition may lead to development of high sensitivity chemosensors. 

Recently, we reported a new carbazole based molecule 1 which exhibits ESIPT phenomenon 
and induces the AIEE behavior in H2O:THF (80:20). The aggregates of molecule in H2O:THF (80:20) have 
been utilized for recognition of copper and cyanide ions by dual action mode. The study has been 
corroborated by fluorescence, UV-Vis, NMR & mass spectroscopy, TEM, naked eye and solid state 
detection studies [4]. 
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Abstract: Benzothiadiazole (BTD) based donor-acceptor (D–A) systems are intriguing and inspiring field of 
research due to their applications in organic photovoltaics, organic light emitting diodes, non‐linear optics and 
sensors. Molecular engineering of these D–A systems for tuning the properties and HOMO–LUMO gap is of 
significant importance. We have designed and synthesized a series of BTD based D–A systems of the type D–π–
A–π–D, D–π1–A–π2–D, D–π1–A–π–A–π1–D, D1–π–A–π–D2, D1–A1–A2–D2 etc. by symmetrical and 
unsymmetrical substitution of donor units for tuning the photonic properties and HOMO–LUMO gap. Misra and et 
al [1] We have designed and synthesized donor–acceptor dipyridylamine‐substituted unsymmetrical 
benzothiadiazoles of type D1–π–A–D2 by the Pd-catalyzed Sonogashira cross‐coupling and Cu‐catalyzed Ullmann 
reaction and explored the reversible mechanochromic behavior. Misra and et al [2] 
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O-GlcNAclytation is a post-translational modification (PTM) consisting in the attachment of N-acetyl glucosamine 
(GlcNAc) to the side chains of serine/threonine residues of cytosolic or nuclear proteins. The O-GlcNAclytation is 
catalyzed by O-GlcNAc transferase (OGT) and it regulates the activities of a wide panel of proteins involved in 
almost all aspects of cell biology. There is increasing evidence of the importance of O-GlcNAclytation with the 
post-translational modification (PTM) being implicated in chronic human diseases including diabetes, 
cardiovascular disease, neurodegenerative disorders and cancer [1, 2, 3]. Recent structural snapshots of ternary 
hOGT complexes with substrate/product analogues have uncovered invaluable insight into the hOGT catalytic 
mechanism [4, 5, 6], but many fundamental questions have still not been addressed, and the exact catalytic 
mechanism of transferase activity is still unknown. In the current study, a combination of molecular dynamics 
(MD) and QM/MM (quantum mechanics/ molecular mechanics) simulations are used to gain insight into hOGT 
transferase mechanism. The enzyme substrate complex system is partitioned into two different subsystems: the 
QM subsystem and MM subsystem to probe the energetic criterions for transferase activity. 

 

  

Fig.1: The two proposed catalytic base mechanism for O-GlcNAc transfer by OGT. (a) The α-phosphate as base 
mechanism proposed by Schimple et al. [5]. (b) The Grotthuss water assisted proton abstraction mechanism 
proposed by Lazarus et. al. [6]. 
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Coordination polymer is a general term used to indicate an infinite array composed of metal ions which are 
bridged by certain ligands among them.Metal coordination polymers have fascinated the interest of chemists as 
they be an important interface between synthetic chemistry and materials science, and they have specific 
structures, properties, and reactivity that are not found in mononuclear compounds. They may have potential 
applications in catalysis, molecular adsorption, nonlinearoptics (1). The[–C(O)NH–] group, ubiquitous throughout 
nature in the primary structure of proteins, is an important ligand construction unit for coordination chemists. In 
the present work, we have synthesized non-macrocyclic multidentate ligand derived from pyridine-3,4- and-3,5-
dicaboxylic acid that offers divergent coordination sites having ONO coordination atoms for binding to metal ions. 
In contrast to coordination polymers of transition metals ions, the formation of polymers with main group metal 
ions such as Hg(II) is disproportionately sparse when compared with those of other metals. Because of its polymer 
applications (2), it is necessary to understand mercury’sability to bind donors and form complexes. Our interest is 
to investigate the different coordination geometries around the metal atom such as Hg(II), complexes of which  
may leads to supramolecular frameworks due to combined effect of coordination and H-bonding. In the present 
work we have carried out the reaction of different salts of Hg(II) with the dipodal ligands, crystal structures of 
resulting complexes shows versatile coordination complexes from dimer to 1D chains to 2D and 3D H-bonded 
networks. 
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  Small-molecule libraries  generated  from  the  core  scaffolds  derived  from  natural products  are  
proving  to  be  a  valuable  source  of  biologically  active  compounds  that provide new probes for 
molecular targets.1 In  this  context,  new  methodologies  have  to  be  designed  for  stereoselective 
synthesis  of  small-molecule  libraries  with  distinct  skeletal  frameworks  via  diversity oriented  
synthesis  (DOS).2 Inspired by the occurrence of bioactive chroman-3-ols in nature, we have devised a 
highly efficient synthetic pathway toward the construction of a small library of trans-4-arylchroman-3-ol 
derivatives. The methodology has also been extended to synthesize the corresponding nitrogen and 
sulphur heterocycles. The details of the study would be presented. 
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A major focus of contemporary chemistry is on the manipulation of weak forces in the design and synthesis of 
novel molecular architectures for applications in  Optoelectronics and promising active materials for OFETs.[1] 
Non-covalent interactions such as H-bonding, weak coordinate bonds, electrostatic attractions and π-π 
interactions are major tools for supramolecular chemistry. Dissimilar π conjugated systems such as porphyrin 
and fullerene were recognized to have π-π interactions in the packing structure of crystals obtained from a 
porphyrin-fullerene conjugate.[2] A carbon atom of fullerene was found at a distance of 2.75Å from the π plane of 
the porphyrin ring. This distance is found to be much shorter than familiar π-π interactions and hence opens 
avenues in the design of ordered non-covalent structures from π conjugated molecules.       

 

             

 

 

Fig.1: Single crystal X-ray analysis of Macrocycle-Fullerene Co-crystal (left side) and Molecular 2D linear packing 
(right side). Color code: Carbon= blue, Oxygen=red, Fluorine=green, Space filled C60 is in gray color. 
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Abstract: Development of fluorescent probes for detection of fluoride is a growing area of interest as 
the ion plays crucial role in preventing enamel demineralization, dental and skeletal fluorosis and 
osteoporosis treatment. Numerous probes are reported for selective sensing of the ion based on either C-
Si or O-Si bond cleavage. However, most of the reported probes suffer from common drawback of long 
response time and high detection limit. Therefore, it is important to develop fluorescent probes for rapid 
detection of fluoride anions having low detection limit and shorter response time. We aimed to address 
these limitations by designing probes those undergo cascade reaction as these chemical transformation is 
thermodynamically more favorable. 

Herein, we report the design, synthesis and photophysical characterization of cascade reaction based 
fluorescent off-on probes for rapid, selective and sensitive detection for F− ion. Probes were designed by 
incorporating fluorescein [1] and resorufin[2] fluorophores. Each probe upon treatment with F− undergoes 
Si-O bond cleavage and subsequent cyclisation to form phthalide with the release of free fluorophore. 
The fluorescein based probe displayed t1/2 = 2.41 min, 550-fold green fluorescence turn-on and detection 
limit = 1.03 µM. Introduction of resorufin dramatically improved the sensing properties with t1/2 = 1.96 
min, 1820-fold pink fluorescent turn-on and detection limit = 60 nM. Membrane permeability and 
detection of intracellular fluoride ion were demonstrated for both probes by live cell imaging. 
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The co-ordination chemistry of pyridine-2-ylimino methyl naphthanol (H2L) was studied with cobalt, manganese 
and nickel ions.  All mononuclear complexes have been synthesized  through pyridine based Schiff base ligand 
and characterized by elemental analysis, electrochemical analysis and  (IR, NMR, Mass and  uv-vis spectra). Mass 
spectra of the complexes confirm mononuclear complex of formula ML2 [1]. Complexation study has also been 
performed in solution phase through uv-vis spectroscopic technique.  The most common approach for quantifying 
interaction in co-ordination chemistry is a titration of the guest to a solution of host. Stoichiometric binding has 
been studied by the gradual addition of guest (cations) to the host (H2L) with monitoring the optical changes in uv-
vis spectra [2]. With the possibility of several species formation the most probable stoichiometry has been 
established after fitting the data in job’s plot which confirmed (1:2) binding of in solution phase also. Cyclic 
voltametric study shows a metal based oxidation in anodic sweep and a ligand based reduction on the cathodic 
side. The metal based oxidation in the complexes has been confirmed by comparison with the CV of the Zn 
complex. 
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 Figure: (a) UV-Visible absorption spectra  titration with (Ni+2) receptor (b) job plot diagram of receptor for 
Ni+2(where Xh  is the mole fraction of  host and ΔI indicate change in absorbance) (c) Cyclic voltammetry of  
Ni(LH)2  in (DMF solvent )  platinum-as a working electrode   
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Abstract 

Ion channels are pore-forming membrane proteins that facilitate the diffusion of ions across 
biological membranes. Large numbers of physiological phenomenon are controlled by ion channels, e.g. 
sensory transduction, cell proliferation, blood pressure regulation etc. So, study of various biological ion 
channels and introducing new kind of artificial ion channel has become an important area in the field of 
biological and chemical sciences as well as in biotechnology. 

Artificial anion selective ion channels with single-file multiple anion-recognition sites are rare. 
Here, we have designed, by hypothesis, a small molecule that self-organizes to form a barrel rosette ion 
channel in the lipid membrane environment [1]. Being amphiphilic in nature, this molecule forms 
nanotubes through intermolecular hydrogen bond formation, while its hydrophobic counterpart is 
stabilized by hydrophobic interactions in the membrane. The anion selectivity of the channel was 
investigated by fluorescence-based vesicle assay and planar bilayer conductance measurements. The ion 
transport by a modified hopping mechanism was demonstrated by molecular dynamics (MD) simulation 
studies. 
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      The detection of CO2, both in gaseous and dissolved phase, plays an important role in environmental 
monitoring such as in the atmosphere, in the ocean, in rivers and freshwater lakes, and on plants.[1] CO2 

measurements are also important in food and production control, in bioreactors, in respiration measurement, 
and in blood gas monitoring. Quantification of gaseous CO2 (gCO2) level monitoring has been developed by 
directly measuring the near-infrared (NIR) absorption band of CO2; however, this method has limited use in 
detecting dissolved CO2 (dCO2) due to the intrinsic IR absorption of water and the complexity of the NIR 
absorption bands of dCO2. Currently the main dCO2 detection methods are potentiometric-, solid-state 
electrolyte-, and optical-based methods.   

Among the available methods fluorimetric sensing by harnessing appropriate organic probes has drawn 
much more attention because it is simple, sensitive, and cost-effective. However, traditional fluorescent probes 
often suffer from the aggregation-caused quenching (ACQ) effect, when dispersed in appropriate solvent or 
incorporated into solid matrices, resulting in huge drop in the performance and sensitivity. The ACQ effect poses 
huge concern in real life applications. Recently, a group of molecules, non-emissive in solution, have been found 
to luminescence intensively upon molecular aggregation, showing an aggregation-induced emission (AIE) 
characteristic [2, 3, 4]. In this work we report a new label free assay for dCO2 by taking advantage of the AIE 
behavior of tetraphenylethylene sulphonate derivative. The design rationale for this label-free fluorimetric assay 
is schematically illustrated in Scheme 1. Chitosan, having amino group can capture H+ produced by dCO2 in water 
and be protonated, hence swithching the polymer from the uncharged state to positively charged state. This 
charged polymer can induce the aggregation and fluorescence change of the negatively charged TPE-sulphonate 
in solution, resulting dCO2 detection. 

   

 

Fig.1: Schematic representation of the sensing mechanism and the fluorimetric response after addition of 
NaHCO3 (dCO2) in the solution of chitosan and probe mixture.  

Keywords-   Aggregation induced emission (AIE), tetraphenylethylene (TPE), chemodosimeter, Dissolved carbon 
dioxide (dCO2). 
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The lignocellulosic residues are cheap, renewable and widespread sugar sources. In this study, dilute 
hydrochloric acid, sulfuric acid and nitric acid were used for pretreatment of corn cob in combination with 
enzymatic hydrolysis. The enzymatic saccharification of residual cellulose enriched solidified cake was carried out 
by using six cellulases namely-NS-22086, NS-22119, CM-10T, AN-64, CM-8T and CM-7T (@ 10% loading 
rate). This has been followed by the subsequent analysis of the total reducing sugars and glucose by the DNS 
colorimetric assay at 540 nm. The highest reducing sugars yield i.e. 33.2 mg/ml, 33.7 mg/ml and 32.9 was attained 
in HCl, H2SO4 and nitric acid pretreated biomass respectively. Results indicate that the saccharification with 
enzyme NS-22086, the highest lignocellulosic-to-reducing sugars conversion rate is 82.98 mg/ml of HCl 
pretreated biomass. The lowest sugars concentration of 73.80 mg/ml and 65.1 was achieved when same enzyme 
used for saccharification of H2SO4 and nitric acid pretreated biomass. This study evaluated the effect of these acids 
for the pretreatment of corn cob in terms structural changes and enzymatic digestibility. In case of HCl pretreated 
enzymatic hydrolysate, maximum ethanol yield was obtained as 4.0 % (v/v) with co-culture of S.cerevisiae and 
Pichia stipitis as compared to H2SO4 and HNO3 pretreated enzymatic hydrolysate i.e. only 3.1 % (v/v) and 2.25 % 
(v/v) respectively. The enhanced digestibility of acid treated biomass can be confirmed by SEM, FTIR and XRD 
analyses. The SEM analysis of untreated and pre-treated corn cob showed the differences in structural complexity. 
Fourier transform near-infrared (FT-NIR) spectroscopy elucidated the molecular changes in hemicellulose, 
cellulose, and lignin components of corn cob. X-RD analysis of solid cake was done to study “Crystallinity Index” 
after pre-treatment.   
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Abstract: The separation of small organic compounds, especially geometrical isomers from crude oil and 
petroleum products is an expensive and difficult industrial process, due to their similar physical properties. This 
inspired the recent exploits of Zeolites and MOF, though their separation resolutions are rather poor. We have 
developed a conceptually unique, supramolecular crystallization-based separation approach, which rely on the 
ability of C60 to preferentially form solvate-crystals with molecules of a specific geometry and release them upon 
mild heating to regenerate pure C60.[1] Using xylene and trimethylbenzene as examples, we show that an isomer 
can be extracted from the rest with purity much higher (>99.8%) than the commercial samples and state of the arts. 
[2, 3]  Besides, by designing new C60 solvates, we showed separation possibility of many more important solvent 
mixtures. Advantages of this method include a) extremely high purity, b) use of a small amount of a second 
solvent, and c) versatility, making it a promising separation approach. 
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Over the years, study of thermodynamic, thermophysical properties coupled with 
thermoacoustical parameters have been employed successfully to explain intermolecular 
interactions in liquids. Ultrasonic velocity and density form the two most important 
experimentally determined thermodynamic parameters. For the binary systems under 
investigation, ultrasonic velocity has been used to compute various thermophysical properties 
like Intermolecular free length, acoustic impedance, molar sound velocity and interaction 
parameter to obtain information relating to order making and breaking, clustering, inter-
molecular spacing etc. An attempt has been made to determine internal pressure, energy and 
enthalpy of vaporization. Extensive literature survey shows a distinct lack of data on 
comparative study  of thermodynamic, thermophysical, and allied properties for 
aforementioned binary liquid mixtures at different temperatures. The aim of the present 
investigation comprises of the computation of above mentioned parameters to understand the 
nature of the interactions and their variations for binary liquid mixtures involving different 
alkanones with a set of aromatic amines.  
   

In the   present attempt, three sets of binary systems, comprising of   an alkanone 
(propanone, butanone and 2-heptanone) and an aromatic amine (pyridine, aniline and 
methyaniline) have been investigated at three different temperatures, viz., 293.15, 298.15 and 
303.15 K . Various properties have been computed for the aforementioned systems and a 
comparative study has then been carried thereof. Study of thermodynamic parameters coupled 
with  usage of thermophysical and allied properties is employed to get an insight into the 
various intermolecular interactions occurring in the systems under consideration. 
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The effects of sodium pyruvate on the solution thermodynamics of glycine in terms of the solute-solute and solute-
solvent interactions in aqueous solutions were investigated. Measured density and viscosity were used to derive 
apparent molar volumes (φV), standard partial molar volumes (φV

0) and viscosity B-coefficients at 298.15, 303.15 
K, 308.15, and 318.15 K under ambient pressure.  

 

The interactions are further discussed in terms of ion-dipolar, hydrophobic- hydrophobic, hydrophilic-hydrophobic 
group interactions. The activation parameters of viscous flow were discussed in terms of transition state theory. 
The overall results indicated that ion-hydrophilic and hydrophilic-hydrophilic group interactions are predominant 
in the ternary solutions. 
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Approximately 15% of the dyes produced worldwide are lost in the waste water during synthesis and processing. 
This waste water is hazardous to human as well as environment due to its toxicity. ZnO has been most widely used 
as photocatalyst for the treatment of organic and dye pollutants [1]. Photocatalytic efficiency of ZnO can be 
enhanced by coating them on porous carbon materials such as carbon nanotubes (CNTs), carbon spheres (CSs) etc. 
In the present work, MWCNTs were refluxed with concentrated HNO3 at 120 0C for 2h to remove the metal 
catalyst impurities and generate oxygenated functional groups. Then, ZnO/FCNT composites were prepared in 
different ratios by solvothermal decomposition of ZnCl2(benzscz)2 (benzscz = benzaldehyde semicarbazone) in 
ethylene glycol in presence of FCNTs. For this the precursor i.e. ZnCl2(Benzscz)2 and the FCNTs were taken in 
1:1 and 2:1 ratio respectively. The resulting composites have been represented as ZnO/FCNT (1:1) and 
ZnO/FCNT (2:1). 
 
The materials obtained were well characterized by different techniques such as powder X-ray diffraction, Raman 
spectroscopy, Scanning electron microscopy, Transmission electron microscopy, etc. Raman spectra (Figure 1) of 
FCNTs, ZnO/FCNT(1:1) and ZnO/FCNT(2:1) shows two significant bands at 1582 (‘G’ band) and 1354 cm−1 (‘D’ 
band). The overtone of the ‘D’ band (2D) is observed at 2700 cm-1. D+G band is observed around 2934 cm-1 [2]. 
The intensity of the D and G bands (ID/IG) of the composites are much lower than that of FCNTs which was 
attributed to interactions between ZnO NPs and FCNTs. Figure 2 shows TEM images of ZnO/FCNT (1:1) and 
ZnO/FCNT (2:1) composites. The coating of ZnO nanoparticles on the surface of FCNTs can be clearly seen.  
 
The above two composites were tested for the photodegradation of methyl orange in presence of sunlight. The 
substantial increase in the photodegradation efficiency of the composite material compared to the efficiency 
of bare ZnO nanoparticles can be attributed to the increase in surface area of ZnO nanoparticles 
provided by the FCNTs. It has been also found that as the amount of precursor used is increased, 
more ZnO nanoparticles are coated on the surface of FCNTs and hence more photodegradation of 
methyl orange was observed.  
  

 

Fig.1: Raman Spectra of (i) FCNTs,                        
(ii) ZnO/FCNT (1:1) and (iii) ZnO/FCNT (2:1) 

 

  

 

 

Fig.2: TEM images of (a) ZnO/FCNT (1:1),                                  
(b) ZnO/FCNT(2:1) 
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Core−shell nanoparticles have received increasing attention in recent times since these nanoparticles possess 
applications in various fields such as optoelectronics, biomedicine, and catalysis [1]. Coating of a nanomaterial 
over another imparts interesting properties which are quite different from that of the core and the shell. Core−shell 
nanoparticles are multi-functional materials whose physicochemical properties can be improved by varying the 
core to shell ratio or the constituents [2]. In the present study, ZnO@CdS core−shell heteronanostructures with 
different CdS shell thickness (20 nm to 45 nm) have been successfully synthesized by a novel thermal 
decomposition approach [3]. Initially, ZnO nanorods were synthesized by homogeneous precipitation and 
subsequently the nanorods were surface functionalized using citric acid. Finally, the cadmium sulphide shell was 
deposited on the surface modified ZnO nanorods by the thermal decomposition of cadmium acetate and thiourea in 
ethylene glycol at 180 oC. Three different samples with core-shell heteronanostrucures (ZC1, ZC2 and ZC3) were 
prepared by varying the cadmium acetate to thiourea ratio. The ZnO@CdS core−shell heteronanostructures were 
thoroughly characterized using X-ray diffraction (XRD), infrared spectroscopy (IR), thermal gravimetric analysis 
(TGA), scanning electron microscopy (SEM), transmission electron microscopy (TEM), diffuse reflectance 
spectroscopy (DRS) and photoluminescence (PL) spectroscopy. SEM and TEM results confirmed the presence of 
CdS shell on the ZnO nanorods and DRS results showed blue shift of CdS band gap absorption with respect to 
bulk CdS. PL results showed evidence for synergistic interaction between the ZnO core and the CdS shell. The 
ZnO@CdS heteronanostructures were explored as photocatalyst for the degradation of methylene blue in an 
aqueous solution under sunlight. The ZnO@CdS hetrostructures showed higher photocatalytic activity for the 
degradation of methylene blue compared to pure ZnO nanorods and CdS nanoparticles which is attributed to the 
synergistic interaction between the ZnO core and the CdS shell. These results suggest that the synthesized 
ZnO@CdS heteronanostructures can be useful in various photocatalytic applications. 

 

 

 

 

 

 

Fig. 1: Photodegradation of methylene blue using ZnO@CdS core−shell heteronanostructures (ZC1, ZC2 and 
ZC3). 
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RAFT polymerization at 70 °C in 1, 4-dioxane with a trithiocarbonate CTA is used to synthesize well-defined 

poly(N-acrylamidohexanoic acid) (PNAHA) with pre-determined molecular weight, narrow molar mass dispersity 

and precise chain end structure. Amphiphilic block copolymer of N-acrylamidohexanoic acid with N-

vinylcaprolactam is synthesized. The amphiphilic block copolymer has been characterized by 1H NMR, FT-IR and 

GPC. The micelles formed by PNAHA-b-PVCL block copolymer in aqueous solution are characterized by UV 

spectroscopy and TEM analysis. The CMC value of the obtained amphiphilic block copolymer is found to be 

0.0260 mg/ml. The average size of micelles is between 20 to 40 nm. 1-Pyrene carboxaldehyde (1-PyCHO) is 

encapsulated into the core of micelles via dialysis method. Loading of 5.3 wt % is observed and the micelles 

containing 1-PyCHO exhibit a sustained release profile. 
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H2 is the promising alternate fuel for this century which can be produced from renewable sources through 

photocatalysis.In this work, a series of high performanceN-doped reduced graphene oxide (NRGO) and 
mesoporousTiO2 composite materialswere prepared by hydrothermal method and nano-Auwas deposited on the 
surface by photodeposition. 

 

 
 

 
 
Figure 1: (Left) Raman spectra, (Middle) HRTEM of Au-NRGO-TiO2 composites. (Right) Hydrogen production is 
plotted for different composites.  
 

All RGO-TiO2 composite materials exhibit pure anatase phase. Appearance of D and G bands in Raman 
spectra confirms the presence ofRGO [1].TEM images clearly prove the formation RGO-TiO2 composite material 
and presence of gold nanoparticles.In PL spectra, the intensity of the peaks decreased dramatically after composite 
formation with RGO. This observation demonstrates that RGO can effectively reduce the recombination of charge 
carriers in these composites [1].RGO-TiO2 composites show excellent activity towards hydrogen evolution from 
water splitting reaction using methanol as a sacrificial agent. The activity of Au-NRGO-TiO2[1,2] composite 
increased enormously due to better utilization of charge carriers i.e. the synergistic effect of Au nanoparticles and 
N-RGO mat. 
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Multi-functional heterogeneous catalysts are energy-efficient alternatives to carry out multi-step 
reactions in one pot. In this report, we have shown that nanostructures of metastable Iron oxohydroxide 
(FeOOH) phases have bi-functional acid-base catalytic property by catalyzing a two-step Deacetalization-Henry 
condensation reaction in a single pot. We have compared the catalytic efficiency of different crystalline 
polymorphs of FeOOH such as goethite (α-FeOOH), Akaganèite (β-FeOOH), Lepidocrocite (γ-FeOOH), δ-FeOOH. 
Out of four possible products in the reaction, we have observed a change in the relative selectivity of products 
with respect to the crystalline polymorphs. The observation suggests that the type, strength and concentration 
of accessible bifunctional active sites on each polymorph are different. 
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ABSTRACT   

Herein, we report rapid enhanced microwave-assisted surfactant free route for one-pot synthesis of polyindole 

(PIn) nanostuctures. The developed methodology polymerize indole moiety using two different oxidizing agents 

for 60s exposure at 30±1 oC. As-synthesized conducting PIn nanostructures, obtained by varying the synthesis 

process and oxidant without surfactant have been characterized by various techniques. UV vis., FTIR. NMR have 

been used for their structural analysis while GPC and TGA measurement to evaluate their enhanced properties and 

to perform a comparative study. Morphological texture of PIn synthesized via different techniques has studied by 

SEM analysis. The difference in morphology of PIns has been explained due to the different extent of reaction 

kinetics of oxidants as studied by Thermogravimetric analysis. The interconnecting texture of PIn synthesized by 

KIO3 (microwave synthesis) can be described due to the high level of supersaturation caused by homogeneity of 

solution under the influence of microwave irradiation. The reason for better thermal stability of PIn synthesized by 

APS (conventionally or microwave technique) is due to wide range molecular weight distribution of PIn 

synthesized by APS in which the longer polymeric chains may be grasped together by smaller chains as examined 

by GPC. The PIn synthesized via microwave irradiation with better charge transport across the metal/polymer 

interfaces shows the potential of this technique for synthesis of such polymers for better electronic properties 
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aqueous sources using combustion synthesized Bi2WO6 nanoparticles as 
heterogeneous catalyst 

Yagna Prakash Bhoi and B.G. Mishra 
Department of Chemistry, National Institute of Technology, Rourkela-769008, Odisha 

 
Bismuth tungsten oxide(Bi2WO6 ) is the simplest member of the Aurivillius family of layered perovskites, which 
are structurally comprised of alternating perovskite-like and fluorite-like blocks P.S.Berdonosovet al. [1] of 
general formula [Bi2O2][An+1BnO3n+1]. For Bi2WO6, n=1 and the perovskite block consists of an infinite two-
dimensional array of corner-linked WO6octahedra. In this work Bi2WO6 have been successfully synthesized for 
the first time by combustion method using ammonium tungstate(N10H40W12O41), Bismuth carbonate((BiO)2CO3) 
and different fuel like urea, glycine, hexamethylenetetramine(HMTA), malonic acid dihydrazide (MDH) with 
fuel/oxidant ratio 1 as well as amorphous citrate method. Both these synthetic method give satisfactory yield of 
Bi2WO6 with good phase purity. This material has been characterized by XRD, UV-visible DRS, FTIR, FESEM, 
TEM andsorptometric techniques. Photocatalytic experiments conducted using these materials indicate that the 
bismuth tungstate is highly active for degradation of Congo red dye from aqueous sources under visible light 
irradiation. The preparative method crucially influences the morphology, physicochemical characteristics as well 
as photocatalytic activity of the bismuth tungstate particles. The results obtained in this investigation will be 
presented in the conference.   
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Graphical Abstract: 
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Phosphine ligand promoted Suzuki coupling reaction of aryl halides and arylboronic acids is one of the most 
important and powerful synthetic methods for the construction of C-C bonds in organic chemistry [1-2]. In view of 
practical disadvantages such as toxicity, air and moisture sensitivity, handling difficulty, etc. associated with 
phosphorus-based ligands, nitrogen-based ligands have got due attentions in palladium mediated cross-coupling 
reactions. Among various N-based ligands, Schiff base ligands have got particular attention because of their easy 
synthesis, higher stability and exceptional catalytic potential. As a part of our continuous work on Schiff-base 
derived palladium catalyst [3-5], herein we report synthesis and characterization of a Pd(II) complex with a 
Sulphonamide Schiff ligand (4-[(E)-Benzylideneamino]benzenesulfonamide). The complex turned out to be a 
highly active catalyst for the Suzuki-Miyaura reactions of aryl bromides in water a room temperature. It needs to 
mention from economic and environmental point of view water is the most desirable solvent. A wide range of aryl 
bromides could produce good-to-excellent yields of coupling products at room temperature under aqueous 
condition. However, water as solvent shows very poor activity with aryl chlorides as substrates. Nevertheless, aryl 
chlorides could be activated in iPrOH and moderate-to- excellent yields of biaryls are obtained at 600C. 
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The methyl ketone unit has natural origin or existence in many natural products.The conventional Cu-
mediated Wacker process is one of the well known and established process on an industrial scale to 
synthesize methyl ketones.1 However, the process suffers from the limitations mainly derived from the 
use of CuCl2 as a Pd-reoxidant leading to corrosive reaction media, chlorinated byproducts and double 
bond isomerization. Many modifications have emerged, developing an alternative reoxidant to 
overcome these limitations.1 We have investigated Fe(III)sulfate as a sole terminal oxidant in the 
synthesis of methyl ketones from terminal olefins via the Wacker type process.2 The developed method 
is efficient, offers high selectivity for Markonikov products, has good functional group compatibility. It 
also involves mild reaction conditions and is operationally simple. The details of the method 
development and its applications will be presented. 
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Cu complexes with N, O donor ligands having imidazol-phenol moieties have been synthesized and characterized 
by spectroscopic techniques. Molecular structure of one Cu complex has been determined by X-ray 
crystallography. The pKa values of the ligands and the complexes were determined by Uv-visible 
spectrophotometric titration. The imidazol-phenol ligand exhibit a high sensitivity towards pH of the solution. 
Both the ligands and the Cu complexes have similar pkas. Absorbtion spectra of the molecules at variable pH show 
two isobestic points and pka of the imidazolium cation remains in the range 4 to 5, whereas pka for the phenolic 
deprotonation is in the range 9.8 to 10.5. Electronic spectra of the complexes consist of a phenoxide to CuII LMCT 
in the region (490‐540 nm) and a d‐d transition in the range (620-740 nm) [1]. All the ligands and the complexes 
exhibit one ligand based oxidation. pH dependent electrochemical  study shows PCET in both the cases. 
Structurally determined Cu complex has similar structural and electrochemical property as that of the Galactose 
oxidase [2]. 
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Fig 1: (a) ORTEP diagram of the Cu complex, (b) Electronic spectra of L1 in DMF: Buffer solution (1:1) is in the 
range 7-13 pH, (c) Absorbance Vs pH (range 7-13) at 336 nm for L1. 
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The nonheme iron enzymes, Rieske dioxygenases (RDO), activate dioxygen (O2) to catalyze the cis-
dihydroxylation of olefins and arenes with the incorporation of both the oxygen atoms of O2 into the cis-diol 
products.[1] In the reaction, Rieske Fe-S cluster provide necessary electrons for the reduction of dioxygen. Inspired 
by the reaction catalyzed by RDO, Paine and co-workers reported a series of iron(II) α-hydroxy acid complexes of 
nitrogen donor ligands that activate and reduce dioxygen to cis-dihydroxylate olefins.[2] [3] All these complexes, 
however, exhibit stoichiometric oxidations. Recently, we have developed a method to enhance the reactivity of 
biomimetic iron complexes through immobilization onto octanethiol stabilized gold nanoparticles.[4]  

 

 
 

 With an objective to develop a catalytic functional model of RDO, we have isolated an iron(II)-α-
hydroxy acid complex [(TPASH))FeII(benzilate)]@C8Au (1) of a thiol appended ligand immobilized on gold 
nanoparticles. The reactivity of the immobilized complex is compared with that of a related non-immobilized 
complex, [(TPA-O-Allyl)FeII(benzilate)]ClO4 (2). The immobilized complex activates dioxygen to generate an 
iron-oxygen which is quite efficient in performing versatile oxidative transformation reactions including cis-
dihydroxylation of olefins. The dioxygen reactivity and catalytic oxidative transformation by the immobilized 
complex will be presented in this poster.  
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Salen and salophen type of ligands have the ability to form stable complexes with Zn2+ and thereby can increase 
the availability of Zn2+ for plants when used as growth promoters in ppm level. Four Schiff base ligands and their 
Zn2+ complexes were synthesized and characterised by different analytical and spectroscopic techniques. These 
Schiff bases and their Zn2+ complexes were applied to the seeds of Papaya (Carica papaya L.). The efficacy of the 
complexes were monitored through the parameters like germination, root growth, seedling growth, leaf-
chlorophyll content, leaf-zinc content, etc. Amongst the complexes it was found that [N, N´(o-phenylene)-bis-(3-
methoxysalicylidenediamine)]monohydrate is more efficient for different horticultural traits when used in papaya 
seeds and can be used as eco-friendly plant growth promoter and source of zinc to plants like Papaya. 
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Gold catalyzes many organic transformations via heterogeneous catalysis including catalysts by gold 
nanoparticles and thiol-monolayer gold surfaces, and homogeneous catalysis that occurs with gold(I) or gold(III) 
compounds. Homogeneous catalysis by gold involves organogold complexes as precatalysts and reaction 
intermediates.[1] Au-Gold(I) complexes show Au...Au interactions that are weaker than normal covalent bonds but 
stronger than van der Waals forces.[2] This interaction is called aurophilic and has proven to be a convenient 
method for self-assembling in supramolecular chemistry. The PN- ligands are well studied in gold chemistry. The 
soft phosphorus and harder nitrogen atoms of those ligands make them potentially hemilabile and bifunctional. A 
variety of reactions including C-C bond formation, carbonylation of amines, asymmetric aldol reactions, and 
hydration of terminal alkynes have been reported using gold(I) catalysts with bifunctional PN ligands.[3] The 
combination of PNP functionality is still not used much in this area. In this work, we describe the synthesis and 
structural properties of novel Au(I) complexes and Au(I) cation with PNP ligand framework. 
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A new simple imidazole based probe 3 has been synthesized, and characterized. The detailed optical properties of 
probe 3 have been investigated in THF/HEPES buffer (v/v = 50%, pH 7.0) solution. The absorption spectrum of 3 
(10 µM) displayed a low energy transition band at 376 nm (ε = 1.41 x 104 M-1cm-1). Probe 3 (10 µM) upon 
excitation at 376 nm displayed a weak emission bands at 528 nm with Stokes’s shift of 7656 cm-1.The probe 3 
behaves as turn-on chemosensor with high selectivity for Al3+. The Job’s plot and ESI-MS data analysis revealed 
1:1 binding stoichiometry between 3-Al3+ and binding constants based on absorption and emission titration 
spectral data have been found to be Kass(abs) = 7.8 x 105 /M  and Kass(em) = 2.68 x 105 /M, respectively. The 
detection sensitivity for the probe 3 was found to be 2.2 x 10-8 M (~0.6 ppb). Further the paper strip test was 
showed that probe 3 is capable to detect Al3+ up to 20 nM. The 1H NMR titration spectral analysis suggested 
complexation between 3 and Al3+ ion involving the phenolic oxygen (-OH) and imine nitrogen (-CH=N-) atoms. In 
our assumption, Al3+ could selectively participate in complex formation with the probe, which resulted in a color 
change and fluorescence enhancement due to CHEF effect. 

 

 

 
 
 
 
 
 
 
 

 

Figure 1: (a) Emission spectra of interaction of 3 (10 μM) with different metal ion (2.0 equiv) and (b) Emission 
titration spectra of 3 (10 μM) with Al3+ (0-1.5 equiv) in THF/HEPES buffer (v/v = 50%, pH 7.0) solution. 
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Two dimensional carbonaceous materials such as graphene and their oxygenated counterpart graphene 

oxide have attracted tremendous application potential in various areas. In the field of catalysis, due the presence of 
hydroxy, epoxy and carboxylic groups on their surface and large surface area, graphene oxide can act as an 
exciting and efficient metal-free heterogeneous catalyst for important organic transformations1. Herein, we report 
the catalytic activity of graphene oxide in multi-component coupling reactions under solvent free and mild 
conditions. Multi-component reactions are of great importance leading to a variety of biologically active natural 
products, chiral auxiliaries, antibiotics and other nitrogen-containing molecules. Graphene oxide could function as 
an efficient catalytic platform for the synthesis of α-aminophosphonates and 3,4-dihydropyrimidin-2-ones 
(DHPMs) through an ultrasonic mediated multicomponent coupling pathway in excellent yield. Excellent 
reusability, easy separation, water solubility and environmentally friendly nature of graphene oxide could be 
exploited for the development of green synthetic pathway for important multicomponent products under ambient 
conditions. 

. 
 
 
 
 
 
 
 
 
 
Fig.1: Syntheses of a-aminophosphonates and 3,4-dihydropyrimidin-2-ones using GO as a heterogeneous catalyst  
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Benzo[b]thiophene and its analogues are traditionally prepared involving an intramolecular cyclization of 
the respective arylthioalkyl derivatives [1]. Recently, the 2,5-dimethoxytetrahydrofuran (DMTHF) has been widely 
employed as a four carbon synthon for the syntheses of heterocycles such as pyrrole [2], indole [3] and carbazole 
[4].   

The promising optical applications of benz-annelated thienyl heterocycles prompted us to carry out a 
systematic study on benz-annulation of thiophene and its analogs. In further continuation of our interest on the 
synthesis of π-conjugated heterocycles [5], we recently communicated our preliminary results on benz-annulation 
of thiophene and its analogs using DMTHF as a four carbon synthon [6].  Further studies on similar type of 
annulations using DMTHF analogs 2 are achieved in good yield. The benz/naphth-annelated DMIBF 4 underwent 
a facile domino reaction with thiophene and electron rich arenes to afford variety of annulated heterocycles 5.  
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Full details on synthesis of various types of annulated electron-rich arenes and heteroarenes will be 

presented in the poster.  
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Lymphatic filariasis, caused by Wuchereria bancrofti, Brugia malayi and Brugia timori, is a major public health 
problem in tropical and subtropical countries and control of this infection is still dependent on the application of 
diethylcarbamazine (DEC) and ivermectin, the mainstay antifilarial drugs are principally microfilaricidals. A 
macrofilaricidal agent capable of eliminating adult filarial parasites is urgently needed. In the present study, we 
report isolation of four diarylheptanoids viz. platyphylloside, hirsutanonol 5-O-β-Dglucopyranoside, oregonin and 
alnusdiol from Alnus napalensis. Isolated compounds were testes for  in vitro antifilarial activity on microfilarae  
and female adult worms of Brugia malayi using motility and or MTT reduction assays. Out of four compounds 
tested oregonin and hirsutanonol 5-O-β-Dglucopyranoside showed promising adulticidal and microfilacidal 
efficacy. Oregonin showed identical efficacy on both mf and adult worms (LC100: 25 μM; IC50: 8.84). 
Hirsutanonol 5-O-β- D-glucopyranoside exerted better effect on adult (LC100: 25 μM; IC50: 8.84) worms than mf 
(LC100: 50 μM; IC50: 17.68). 
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Abstract 

The chemistry of copper(I) with scarcely studied heterocyclic thioamides, namely, 2,4,6-

trimercaptotriazine, purine-6-thione, 2,4-dithiouracil, 2-thiouracil and pyrimidine-2-thione is 

described. The interaction of  2,4,6-trimercaptotriazine (tmtH3) with [Cu(CH3COO)(PPh3)2]  

gave rise to a pair of bond isomers : [Cu(κ1N-tmtH2)(PPh3)2] (6a),  [Cu(κ1N,κ1S-tmtH2)(PPh3)2] 

(6b) and with  copper(I) bromide and  PPh3 , it has formed  a trinuclear complex,  

[Cu3Br2(κ1N,κ1S, µ-S-tmtH2)(PPh3)6] (7) withanionic tmtH2
- in these complexes.  The 2,4-

dithiouracil with copper(I) halides (CuCl, CuBr)  and PPh3 yielded dinuclear complexes: 

[Cu2(κ2Cl)(κ1S,κ1S-dtucH)(PPh3)4] (4) and [Cu2(µ-S Br)(κ1S,κ1S-dtucH)(PPh3)4] (5) with 

unusual eight membered  metallacyclic rings.Pyrimidine-2-thione (pymSH) is  N,S-chelated 

anionin mononuclear complex, [Cu(κ1N,κ1S-pymS)(PPh3)2] (1), while 2-thiouracil (tucH2) with 

copper(I) chloride and PPh3 yielded a tetrahedral complex, [CuCl(κ1S-tucH2)(PPh3)2] (3).  

Purine-6-thione (purSH2)  coordinated to CuIin  two different modes yielding mono- and di-

nuclear complexes, [Cu(κ1N,κ1S-purS)(PPh3)2]·CH3OH (2a) and [Cu2(κ1N, µ-S -

purS)2(PPh3)2] (2b). The existence of  bond isomers (6a and 6b), synthesis of novel dinuclear ( 

4 and 5) and rare trinuclear (7) complexes with unusual bonding patternsare the novel features 

of the present study.  Complexes have shown intense emission bands in the 380-530 nm region, 

with  λemat 490 to 495 nm. 
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Catalytic transfer hydrogenation (CTH) reductions are known as safe hydrogenation/reduction methods 
operable under mild conditions (Johnstone, R.A.W. et. al. [1]).  Ammonium formate (and formate salts) in the 
presence of palladium-carbon is an efficient system for catalytic transfer hydrogenation of several functional 
groups under mild conditions (Ram, S. et. al. [2]).  

For synthetic applications it is desirable to selectively reduce only one carbonyl group in a 1,2-diketone, 
to get α-hydroxy ketones.  We studied the CTH reduction of few aromatic and aliphatic 1,2-diketones.  Using 
catalytic transfer hydrogenation with ammonium formate as donor and Pd/C as catalyst in the CTH reduction of 
benzil, a nitrogen containing compound was obtained.  From its mp, spectral characteristics, and elemental 
analysis, this compound was shown to be 2,3,5,6-tetraphenyl pyrazine.  To avoid this complication 
triethylammonium formate was used as hydrogen donor.  Smooth reduction of only one carbonyl group occurred 
in the case of aromatic 1,2-diketones.  The yields of the α-hydroxy ketones were quite high.  In the case of 
unsymmetrical aromatic diketone viz., 4-methoxy benzil only one single product viz. 4-methoxy benzoin was 
obtained.  This is a surprising result and a mechanistic explanation for the reaction has been offered.   

 

The aliphatic 1,2-diketone studied was D(+) bornane-2,3-dione (camphorquinone).  This substrate offers 
the possibility of some steric control during reduction.  Catalytic transfer hydrogenation was carried out using 
both ammonium formate as well as triethylammonium formate in presence of Pd/C catalyst.  Rigorous analysis of 
the product showed that only one carbonyl group reduced giving a mixture of stereoisomers of hydroxy camphor 
and hydroxy epicamphor.  No distinct regioselectivity was observed, the proportion of hydroxy camphor being 
slightly above 50%.  The C8 methyl group in bornane skeleton is known to sterically protect the attack on the 
carbonyl group from exo side, so that hydride addition by reagents such lithium aluminium hydride give 
preferentially exo- hydroxy compounds.  In our studies we found that there was no clear preference for the 
epimeric hydroxy bornanones.  The extent of formation of dihydroxy compound under these conditions were < 
1%. 
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Fig.1: Catalytic Transfer Hydrogenation of 1,2-diones. 
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Fig.2: Catalytic Transfer Hydrogenation of 2,3-bornanedione. 
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Metal complexes containing both proton-responsive and adjacent hydride ligands are highly relevant to 
biological (Gloaguen et al. [1]) and abiological hydrogen evolution as well as hydrogen transfer agents and are 
poised to couple (as H2) or transfer it to a polar substrate.(Hull et al. [2]) We investigated the use of phosphine-
anilines as proton responsive ligands (Crabtree [3]), (Ph2PC6H4-2-NH2, abbreviated PNH2).(Cooper et al. [4]) 

The product on reacting a solution of PNH2 and Fe2(pdt)(CO)6 (pdt=propanedithiol) suggested the 
presence of a dicarbonyl derivative with two chelating P-N ligands. NMR measurements revealed the formation 
of metal – hydride complex (δH = - 5.38 ppm).  This high field signal was coupled to two phosphorus centers with 
J(PH)=27 Hz, which indicated basal phosphine ligands. Crystallographic analysis revealed the presence of both 
amido and amino ligands. Thus, the complex was described as HFe2(pdt)(CO)2(κ

2-PNH2)(κ2-PNH). The 31P NMR 
spectrum indicated that both the phosphine centers are equivalent, a conflict with the crystallographic analysis, 
which shows distinct PNH- and PNH2 ligands. Apparently, rapid amine-amide equilibration occurs despite the 
5.005(2) Å distance between the nitrogen centers on the amine and the amide. Taking advantage of the basicity 
of the amido ligand and the stability of the Fe(II)-H-Fe(II) center, a series of nearly isostructural diiron derivatives 
were prepared that differ with respect to the protonation state of the PNH2 ligand. It was observed that 
protonation induces a change in νCO at the HFe2(pdt)(CO)2 center by ~20 cm-1. This study provides rare examples 
of amido iron hydrides. 

 

 

 

Fig.1: Structure, FTIR and electrochemical data for a series of nearly isostructural diiron complexes having Fe(II)-
H-Fe(II) center and differing with respect to the protonation state of phosphine-aniline ligand.   
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Photoswitchable compounds represent an attractive class of receptors in supramoelcular 
recognition. They have experienced considerable interest for studying complex living systems 
using light1. In this regard, aromatic azobenzenes or azopyridine are excellent candidates as 
molecular photoswitches, because they can exist in cis and trans isomers, which can be 
interchangeable by light and heat.   
 

 
 

  Boronic acids are known for binding with saccharides and anions2. If this binding motif is 
incorporated into a photoswitchable azobenzenes/azopyridine unit, it should be possible to 
modulate the binding event of saccharides through conformational changes arising from the 
light induced switching process. Therefore with the aim to develop photoswitchable 
carbohydrate sensor molecules, azopyridinium receptors with boronic acid groups (o, m, p-
Azo-BBV) have been synthesized and characterized. o, m, p-Azo-BBV receptors undergoes an 
efficient photoisomerization reaction from trans to cis form under light at 366 nm. The binding 
studies of these receptors in presence of different mono and di-saccharides such as D-glucose, 
D-fructose, D-galactose, sucrose, mannose and palatinose was studied by fluorescence titration 
with and without irradiation of light. The result demonstrates that the sugar binding can be 
modulated by light.  
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Bacterial glycoproteins and oligosaccharides contain rare amino deoxy sugars which are absent in the human 
metabolic profile [1]. This helps in the differentiation between pathogen and the host cell which can be exploited 
for target specific drug discovery and carbohydrate based vaccine development [2]. The bacterial atypical sugars 
include 2-acetamido-4-amino-2,4,6-trideoxy-D-galactose (AAT), 2,4-diacetamido-2,4,6-trideoxy-D-galactose 
(DATDG) and N-acetylfucosamine (FucNAc) which are associated with pathogenic bacterial strains like 
Streptococcus pneumonia [3], Neisseria meningitides [4] & Pseudomona aeruginosa [5]. Herein, a highly 
streamlined protocol leading to the aforesaid derivatives is presented. The highlights of the method lie in a one-pot 
3-step protection profile manipulation on suitably derivatised D-glucosamine or D-mannose motifs using 
inexpensive, non-toxic, non-hazardous reagents under simple experimental conditions.  
 
 
 
 
 
   
 
 

 

 
 

 
 
 
 
 
 
 
References: 

1. i) Madhu Emmadi and Suvarn S. Kulkarni Nat. Prod. Rep., 2014, 31, 870-879; ii) Adibekian,P. Stallforth, M.-L. 
Hecht, D. B. Werz, P. Gagneux and P. H. Seeberger, Chem. Sci., 2011, 2, 337–344. 

2. L. Morelli, L. Poletti and L. Lay, Eur. J. Org. Chem., 2011, 5723–5777. 
3. B. Lindberg, B. Lindqvist, J. L¨onngren and D. A. Powell, Carbohydr. Res., 1980, 78, 111–117. 
4. E. Stimson, M. Virji, K. Makepeace, A. Dell, H. R. Morris, G. Payne, J. R. Saunders, M. P. Jennings, S. Barker, M. 

Panico, I. Blench and E. R. Moxon, Mol. Microbiol., 1995, 17, 1201–1214. 
5. P. Castric, F. J. Cassels and R. W. Carlson, J. Biol. Chem.,2001, 276, 26479–26485. 

 

 

 

 

 

 

O

NPhth

PO
NPhth

SPh

DADTG

O

AcO

PO
NPhth

SPh

FucNAc



P-141: C-H Bond Functionalization Reactions 

Kandikere Ramaih Prabhu 

Department of Organic Chemistry, Indian Institute of Science, Bangalore 560 012 
 
Functionalization of C-H bonds is a challenging task that requires distinguishing C-H bonds, 
which are ubiquitous in organic molecules. Selective activation of C-H bond by oxidation is one 
of the most common phenomena in nature. C-H bonds are very difficult to activate owing to 
their high thermodynamic stability and relatively low chemical reactivity. This presentation 
focuses on utilization of redox chemistry for developing highly selective methods for the 
direct installation of oxygen, nitrogen and carbon functionalities into aliphatic C-H bonds of 
organic molecules and their intermediates is a challenging task. This approach relies on the 
delicate electronic and steric interactions between C-H bonds and transition metal complexes 
of small molecules to achieve the desired selectivity. These methods provide atom-efficient, 
sustainable methodologies. In this presentation, environmentally benign oxidative CDC 
methods for the formation of C-C, C-P and C-N bonds would be discussed,1 and a highly 
regioselective alkenylation reactions of indole at the C-2 and C-4 positions using directing 
group strategy would be presented.2  
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The development of efficient and environmentally friendly chemical processes for the preparation of biologically 
active and industrially useful molecules constitutes a major challenge for chemists in organic synthesis. A 
sustainable and “greener” method would focus on minimal to no use of solvents, reduction of other wastes, use of 
ambient conditions as well as shortening of reaction time, and developing more facile ways of product separation 
and purification. A mechanochemical process, which involves the input of mechanical energy for reactions such as 
grinding or ball-milling, facilitates most of the above mentioned features of sustainable methods and therefore, 
such strategies have emerged as attractive alternative to the traditional solution based synthetic methods [1]. 
Although “ball milling” has been used with great success for typical organic transformations such as aldol 
condensation, Michael additions, Knoevenegal condensation, Morita–Baylis–Hillman reactions, cross-coupling 
reactions, click reactions etc. “hand-grinding” technique is mostly limited to simple condensation reactions 
including Schiff base formation, oxime formation etc [1]. However, manual grinding with a mortar and pestle is a 
very useful method at laboratory scale due to simple and hazardless experimental set-up. Our current research 
endeavor is focused on utilizing this technique for the construction of heretoaromatic compounds of biological 
interest [2]. 
1,3-Dipolar cycloaddition is a classical reaction in organic synthesis for the construction of five membered ring 
fused heterocycles. In particular, intramolecular nitrone-olefin cycloadditions have been utilized to obtain 
structurally more complex bi- or tri-cyclic isoxazolidines of either biological significance or as useful synthetic 
intermediates for target molecules. In spite of their bioactivity and potential pharmacological utility not many 
methods have been developed for chromano-isoxazoles. Moreover, existing methods are based on conventional 
synthetic protocols involving use of hazardous reagents, toxic solvents or relatively harsh reaction conditions. 
However, green protocols for chromano-isoxazoles are rarely reported [3]. Current work focuses on the synthesis 
of tetrahydro-1H-chromano [4,3-c]isoxazoles by mechanical grinding in a mortar–pestle. The mortar-pestle 
grinding facilitates nitrone formation, which further undergo intramolecular 1,3-dipolar cycloaddition upon 
heating to produce chromano-[4,3-c]isoxazoles (Scheme 1).  
In a typical procedure, O-allyl salisaldehyde (1 equiv.) and alkyl- or aryl-hydroxylamine (1.2 equiv.) were taken in 
an Agate mortar and Pestle and the reaction mixture was ground until the starting material was completely 
consumed (15-30 min). The reaction mixture was heated at 80 oC for 2-4 hrs to get the desired chromano-[4,3-
c]isoxazoles in excellent yields. The formation of the products was confirmed by determination of melting point, 
1H NMR, 13C NMR and ESI-MS.   
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Scheme 1. Hand-grinding route for the synthesis of chromano-[4,3-c]isoxazoles via nitrone cycloaddition. 

References: 
1. G.-W. Wang, Chem. Soc. Rev., 2013, 42, 7668. 
2. Banerjee et al. RSC Adv., 2014, 4, 39606. 
3. Chatterjee et al. Tetrahedron Lett., 2010, 51, 6700.  

 
 

 

 

 



P-143: Non-enzymatic hydrogen peroxide and glucose biosensor based on CuS 
and Cu2S nanoparticles for estimation of human glucose level  

Amit Kumar Dutta,1 Arpita Sarkar,1 Papu Biswas,*1 Bibhutosh Adhikary*1 

1Department of Chemistry, Indian Institute of Engineering Science and Technology, Shibpur, Howrah 
711 103, West Bengal, India 

E-mail: amtdtta@rediffmail.com 

 

Non-enzymatic electrochemical biosensors based on CuS and Cu2S nanoparticles have been developed 
for detection and estimation of human glucose level. Both the CuS and Cu2S nanoparticles were synthesized 
through simple, green and template free solvothermal decomposition process and were fabricated by 
immobilizing the nanomaterials on surface of a glassy carbon electrode (GCE) to construct electrochemical 
biosensor. The proposed biosensors show high electron transfer ability, good electrochemical behavior and 
exhibit electro-catalytic activity towards reduction of hydrogen peroxide. The CuS or Cu2S /GCE based biosensors 
displayed faster response, high sensitivity between the concentration range of 10 to 1900 µM and 10 μM to 3.75 
mM, respectively and good anti–interference ability. Based on this electrochemical process, the concentration of 
H2O2 in human urine can be monitored conveniently. Finally, using the biosensor we have determined the 
glucose concentration in human blood. The results strongly demonstrate the usefulness of Cu2S NPs for 
biosensor designee and other biological applications. 
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Fig.1: (a) Cyclic voltammograms of CuS/GCE in 0.1 M PBS (pH 7.0) containing different amount of H2O2 at 0.1 Vs–

1 (vs. Ag/AgCl) and (b) amperometric response of CuS/GCE upon successive additions of different amount of 
H2O2 to PBS (0.1 M, pH 7.0). Inset: Their corresponding calibration curves. 
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Fig.2: (a) Cyclic voltammograms of Cu2S/GCE upon successive addition of glucose and in inset its calibration plot 
and (b) amperometric response, calibration plot (inset) and Lineweaver-Burk (inset) plots for Cu2S/GCE 
electrode with successive addition of glucose to PBS containing 1 mg/mL GOD at  -0.35 V (vs. Ag/AgCl). 



P-144: Static and dynamic photoluminescence and photocatalytic properties 
of uniform, monodispersed up/down-converting, highly luminescent, 
lanthanide-ion-doped β-NaYF4 phosphor microcrystals with controlled 
multiform morphologies 

 
Preeti Padhye1 and Pankaj Poddar*, 1 

 

1Physical & Materials Chemistry Division, CSIR-National Chemical Laboratory, Pune -
411008, India 

p.padhye@ncl.res.in 
 

Optically active Ln3+ ion doped materials have evoked considerable attention due to their unique optical 
properties induced by f-f forbidden transitions of Ln3+ ions. These materials are able to emit multiple colors under 
single wavelength excitation thus possess potential wide applications in field of color displays, optoelectronic 
devices, biochemical probes, LED’s, catalysis, medical diagnostics and solar cells.[1,2] Herein, lanthanide-ion-
doped, single-crystalline hexagonal phase NaYF4 microcrystals with multiform morphologies, such as microrods, 
hexagonal microprisms, and spindle-like structures were fabricated via cationic/anionic binary capping agents: 
CTAB and tri-sodium citrate-assisted hydrothermal route.[3] The influence of synthesis conditions on the 
morphology was studied and the possible growth mechanisms are presented systematically. The down-conversion 
and up-conversion photoluminescence (PL) properties of β-NaYF4: Ln3+ (Ln=Tb, Yb/Er, and Yb/Tm) were 
investigated. The static and dynamic PL studies of β-NaYF4:5 % Tb3+ showed strong dependence of luminescence 
properties on the crystalline morphology. Furthermore, the β-NaYF4:5 % Tb3+ phosphors exhibited efficient 
photocatalytic activity under UV as well as solar light irradiation, and showed enhanced selectivity towards 
methylene blue. Moreover, the morphological effect on the photocatalytic activity of β-NaYF4:5 % Tb3+ crystals 
have also been studied. The high luminescence efficiency and strong photocatalytic activity of β-NaYF4:5 % Tb3+, 
make them a potential phosphor material and promises to provide a gateway into other applications as in biology 
and material sciences. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: TEM images of β-NaYF4: 5 % Tb3+ crystals. (a) Prismatic microrods with chipped ends (b) Hexagonal 
microprisms (c) Spindle-shaped crystals. The images in insets show the zoom view of the corresponding FESEM 
images. (d, e, f) showing corresponding SAED patterns. (g) PL emission spectra at λex= 375 nm of β-NaYF4:5 % 
Tb3+ crystals with different shapes. (h) Photocatalytic activity of β-NaYF4:5 % Tb3+ crystals for methylene blue. 
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Ionic liquids (ILs) are low-melting molten salts composed entirely of ions and are liquids at room temperature [1, 
2]. These room temperature ionic liquids (RTILs) have increasingly emerged as alternative solvents to 
conventional organic solvents. Properties such as low vapor pressure, non-flammability and non-toxic nature of 
the ionic liquids invoked their use as green media for carrying out various chemical reactions [3, 4]. Availability of 
a plethora of cationic and anionic substituents allows ionic liquids to exhibit a wide variety of properties that 
expanded their utility. In this work, we have investigated absorption, fluorescence and time-resolved emission 
studies of donor-acceptor substituted diphenylbutadienes in Imidazolium ionic liquids containing butyl and hexyl 
side chains [Fig 1]. As the solvent polarity is increased, diphenylbutadienes substituted with nitro acceptor exhibit 
remarkable bathochromic emission shifts due to intramolecular charge transfer (ICT) [5]. This ICT was preserved 
in ionic liquids and results were compared with organic solvents. 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: Structures of substituted diphenylbutadiene derivatives and ionic liquids used for investigations. 
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Abstract: Densities ( ρ ), viscosities (η ), ultrasonic speeds ( u ) and refractive indices ( Dn ) of 

the binary blend of 1,4-dioxane (DO) with ethylenediamine (EDA), 1,2-dichloroethane (DCE) 

and monoethanolamine (MEA) were measured at T = (298.15-318.15) K under atmospheric 

pressure over the entire composition range. Various experimental data were utilized to estimate 

the excess molar volumes ( E
mV ), excess viscosities ( Eη ), excess molar refractions ( E

mR ), excess 

isentropic compressibility ( E
Sκ ), excess intermolecular free length ( E

fL ), etc., and analyzed in 

terms of molecular interactions and structural effects. Partial molar volumes ( 0
m,1V and 0

2m,V ) 

and excess partial molar volumes ( E0,
m,1V and E0,

m,2V ) of each component at infinite dilution 

were derived and were also discussed in terms of molecular interactions in the liquid blends. A 

comparison was made between experimental E
mV  and η  values and those obtained from 

Prigogine-Flory-Paterson theory and Peng-Robinson Equation of State. Ultrasonic speeds and 

refractive indices were predicted using various empirical and semi-empirical models. IR spectra 

of the blends were correlated to the molecular interactions therein the blends.  
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Gels have attracted immense current interest because of their potential application in diverse areas.1 
Majority of gelators are derived from long chain organic amphiphiles based on amino acids, sugars and pyridine 
possessing amide head groups. Further, organic gels have been more extensively investigated relative to metal–
organic gels; metallogelators or coordination polymers. Essentially, there is no obvious difference between an 
organo-gelator and a metal-organic gel. However, the incorporation of a metal centre, particularly a transition 
metal, influences the self-aggregation modes and allows additional scope for tuning the gel properties. In this 
direction, we have recently reported synthesis of metallo-gel, where gelator undergoes conformational change 
to achieve fibrous gel network.2 

Herein, we represent a terpyridine based complex Zn-TRPA-2, capable of constructing fibrous gel matrix 
in presence of HCl which has been characterized by various techniques like AFM, SEM, TEM, fluorescence and 
rheology. Gelation procedure displayed a prototype three-dimensional (3-D) selectivity with respect to the acids, 
metals and isomers. Interestingly, gelator molecule afforded crystals of the demetalated species with unique 
ABAB-type packing inside the fibrous gel matrix when treated with optimized mixture of HCl and HNO3 (Fig. 1). 
On the other hand, Zn-TRPA-2 undergoes demetalation separately in presence of HNO3 and affords the same 
species which crystallized with similar packing as well.       

 

 

 

 

 

 

 

 

Fig.1: Crystals inside gel matrix (center), morphology of gel (left) and crystal structure (Zn-TRPA-2; right). 
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Apparent molar volumes and viscosity B-coefficients for thiamine hydrochloride (Vitamin B1 )  in aqueous tetra 
butyl ammonium hydrogen sulphate (Bu4NHSO4) solutions were determined from solution density and viscosity 
measurements at (298.15, 308.15, 318.15) K as a function of thiamine hydrochloride concentration. The standard 
partial molar volume and slopes obtained from the Masson equation have been interpreted in terms of solute-
solvent and solute-solute interactions respectively. The viscosity data were analyzed using the Jones-Dole equation 
and the derived parameters A and B were interpreted in terms of solute-solute and solute-solvent interactions 
respectively. 

 

The standard volume of transfer and viscosity B-coefficients of transfer of vitamin B1 from water to aqueous 
Bu4NHSO4 solutions were derived to study various interactions in the ternary solutions. The activation parameters 
of viscous flow for the ternary solutions were also calculated and explained in terms of transition state theory. The 
structure making or breaking ability of vitamin B1 has been discussed in terms of the sign of  

PE dTd )/( 0φ  . 
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High energy and high density materials (HEHDMs) are common ingredients in various 
volume-limited applications such as rockets, gas generators, and explosives which demand high 
performance parameters. An ideal HEHDM should possess high gravimetric and volumetric 
energy density, high positive heats of formation (HoF), high density, as well as low operational 
hazards. Cage compounds are a new class of potential HEHDMs with severely strained 
molecular structures. This study demonstrates the synthesis, thermodynamic characterization, 
and energetic properties of three high-nitrogen bishomocubane-based compounds diazido-
dimethyl-bishomocubane (DADMBHC), ditetrazolo-bishomocubane (DTetzBHC) and 
diphenyl-dimethyl-bishomocubane (DPTrizDMBHC) which have been synthesized, for the 
first time, from literature known dicarbinol-bishomocubane (DCBHC)[1] in good to excellent 
yields. These compounds have higher HoF and higher energy densities than traditional 
hydrocarbon fuels. Gas phase densities, gas phase HoF and their geometry optimization were 
calculated with various levels of theories, B3LYP/6-31G(d,p), B3LYP/6-311G(d,p) B3LYP/6-
31+G(d,p), B3LYP/6-31++G(d,p) and M062X/6-31+G(d,p). HoF increases in the order 
DADMBHC (265.7 kcalmol−1) <DTetzBHC(271.4 kcalmol−1)<DPTrizDMBHC(347.8 
kcalmol−1). In general the calculated HoF of these compounds turn out to be extremely high 
which is typical of high-nitrogen compounds.Ballistic properties such as vacuum specific 
impulse (Isp) and density vacuum specific impulse (ρIsp) were calculated using the NASA CEA 
(Chemical Equilibrium and Applications) utility.The compounds can be used as standalone 
fuels in liquid bipropellant systems, or as additives in liquid and solid propellant. Propulsive 
properties were compared with liquid bipropellants (RP1) and solid propellants (AP) and 
explosive properties were compared with RDX. The density specific impulse demonstrated an 
improvement of 35 seconds for DADMBHC and DTetzBHC over standard liquid hydrocarbon 
HTPB, thus showing promise as possible monomers to replace HTPB as a binder. The density 
specific impulses of these compounds were also found to be significantly higher than that of 
RP1, e.g. that of DADMBHC was found to be higher by 84 s, making them potentially good 
candidates as propellants for use in volume-limited conditions.The detonation properties 
showed that these oxygen-deficient carbon-rich systems possess potential as explosives. TGA, 
coupled with IR spectroscopy, revealed that DADMBHC and DPTrizDMBHC evaporate 
readily while DTetzBHC decomposes partially. 
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The corrosion of materials is one of the main problems in industries because of huge financial losses. 
Metallic structures are often exposed to conditions that facilitate corrosion. For example, acidic solutions, which 
are widely used in acid pickling, industrial acid cleaning and oil refinery equipment cleaning, promote the 
acceleration of metallic corrosion, affecting the performance and durability of equipments [1,2]. The use of 
organic inhibitors for preventing corrosion is a promising solution. These inhibitors are usually adsorbed on the 
metal surface through coordinate bond (chemisorption) or through electrostatic interaction between the metal and 
inhibitor (physiorption). This produces a uniform film on the metal surface reduces contact area with the corrosive 
medium [3]. The absorbability and in turn the efficiency of these compounds depends strongly on their chemical 
structures. Both, the delocalized π electrons and polar groups containing sulfur, oxygen and/or nitrogen are 
fundamental characteristics of this type of inhibitor.  

In recent years, the efficiency of semicarbazone and thiosemicarbazone as organic corrosion inhibitors 
have been widely studied [4-7]. The high activity of these compounds against corrosion can be attributed to the 
presence of both nitrogen and oxygen or sulfur in their structures, generating higher inhibition efficiencies when 
compared to compounds containing only one of these elements. This work aimed to synthesize and evaluate the 
inhibitory properties of Thiophene-2-carboxyaldehyde semicarbazone [TCS] and Thiophene-2-carboxyaldehyde 
thiosemicarbazone [TCT] on the corrosion of mild steel in 0.5 M H2SO4 solution using gravimetric, 
potentiodynamic polarization and electrochemical impedance spectroscopy techniques. One technique that has 
been used to evaluate organic compound as corrosion inhibitor is molecular modeling. Through quantum chemical 
calculations, it is possible to obtain structural parameters, such as the energies of the frontier molecular orbitals, 
the HOMO (highest occupied molecular orbital) and LUMO (lowest unoccupied molecular orbital), and the dipole 
moment. These parameters have been evaluated to correlate chemical structure with the experimentally obtained 
inhibition efficiency [5]. The theoretical results were corroborated by experimental data, with both the 
experimental and theoretical data showing that TCT is better corrosion inhibitors than the TCS. The results show 
that inhibition efficiency is increases with increase in concentration of both TCS and TCT. 76.5% and 98.4 
inhibition efficiency is obtained at 100ppm inhibitor of TCS and TCT, respectively. Polarization curves showed 
that the evaluated compound acted as mixed inhibitor. EIS plot indicated that the presence of the inhibitor 
increases the charge transfer resistance of the corrosion process, increasing the inhibition efficiency. The 
adsorption of the evaluated inhibitor obeys the Langmuir adsorption isotherm. The inhibition action is also 
evidenced by Scanning Electron Microscopy (SEM) and Atomic Force Microscopy (AFM). It was observed that 
surface roughness decreases and smoothness increases after addition of inhibitor compare its absence inhibitor. 
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             In recent years, selenium based fluorescent probes have been explored in promising way for  detection of 
reactive oxygen species (ROS), reactive nitrogen species (RNS), detection of various biologically relevant thiols 
(RSH) and detection of environmentally harmful metal ions (i.e. Hg2+, Pb2+,Cd2+). Selenium based probes speed up 
the response time as selenium is a redox sensitive atom in detection of ROS, RNS, and RSS.  These probes are 
reversible in presence of a secondary analyte. Ebselen is biologically non-toxic and decomposes hydroperoxides 
catalytically by utilizing biological thiol substrates.  

                      In continuation of our work on glutathione peroxidise (GPx) mimics, we report here a new as a probe 
for the detection of H2O2 ebselen-based naphthalimide. These compounds are well characterized by various NMR 
techniques and single crystal XRD (Fig 1). In this work photo physical properties, selective detection of ROS and 
reversibility with biologically relevant thiols are discussed. 

 
 
 
 
   

                                                             

 
 
 
 
 

 

 

 

Fig. 2. (a) Effect of H2O2 on the fluorescence 
behavior of Napebselen 

Fig. 2. (b) Reversibility of probe with different 
concentration of biologically relevant thiol (GSH). 

Fig. 1: Crystal structure of Ebselen analogue of N-ethyl naphthalimide (Napebselen). 
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Hydrothermal reactions of aqueous solution of copper salt with 3,5-dinitrobenzoic acid in presence of melamine 
gave rise to blue coloured single crystal of a metal-organic hybrid complex, [Cu{µ3-O2CC6H3(NO2)2-3,5}(µ-
OH)]n. The structure of the complex was studied using IR spectrotroscopy and single crystal XRD. The structure 
features zigzag chains of successive pairs of Cu(II) atoms  connected by OH bridges and bidentate carboxylate 
ligands.  
 

 
 
The coordination geometry of the Cu(II) atom was found to be square-pyramidal with the axial position occupied 
by the nitro-O atom. Bifurcated hydroxy–nitro O—H---O hydrogen bonds contribute to the stability of the crystal 
structure. Due to its specific structure the complex might have catalytic activities. 
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Pentacenequinone derivatives are good candidates for the preparation of organic electronic devices due to 

their tendency to form ordered thin films. Racently, we have designed and synthesized aggregation induced 
emission enhancement (AIEE) active pentacenequinone derivatives 1-5 and evaluated the effect of nature and the 
number of rotors on the photophysical properties of these derivatives in the aggregated state. Further, fluorescent 
aggregates of these derivatives exhibit superamplified detection of nitroaromatic explosives [1]. Interestingly, 
nanoaggregates of pentacenequinone derivative 2 having pyridine groups served as reactors for the preparation of 
palladium nanoparticles [2]. In continuation of this work, we synthesized novel 
pentacenequinone/pentacenequinodimethane derivatives 6, 7 and 8 having nitrile groups and utilized their 
supramolecular aggregates for the preparation of gold nanoparticles [3]. Further, in-situ generated gold 
nanoparticles by aggregates of derivative 9 having amino groups at the periphery catalysed the oxidative 
polymerization of pentacenequinone derivative 9 to furnish pentacenequinone based mesoporous polyaniline 
derivative. The in-situ generated gold nanoparticles also exhibited excellent catalytic activity for conversion of 
phenyl boronic acid to biphenyl and reduction of nitro aromatics to amino derivatives [4].  

      
 

 

 

 

 

 

 

 

Fig.1: Structure of pentacenequinone based derivatives 1-9. 
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Abstract 
 

 Metal nanoparticles have attracted great attention in recent time for their immense 
applications in diverse fields viz. catalysis, medicine, energy, electronics etc. [1-6]. Among 
them, Platinum group metal has drawn special attention for the higher stability and efficient 
catalytic applications. However, Ir metal for such applications is less studied. Here, we report 
the synthesis of Iro-nanoparticles into the nano pores of modified montmorillonite clay and 
evaluated the catalytic activity for aromatic hydrogenation. The Iro-nanoparticles are 
synthesized by incipient wetness impregnation of IrCl3 into the activated montmorillonite 
support followed by polyol reduction. The synthesized Iro-nanoparticles are characterized by 
powder XRD, TEM, EDX, XPS and surface area analysis. The TEM image reveals that the 
sizes of the Iro-nanoparticles are below 5 nm. Iro-nanoparticles show XPS spectrum peaks at 
60.8 and 63.9 eV indicating complete reduction of the impregnated iridium ion to zero 
oxidation state. These Iro-nanoparticles show efficient catalytic activity in the hydrogenation of 
aromatic compounds under solvent free condition (Scheme-1), wherein, Turn Over Frequency 
(TOF) of 400 h-1 was observed. 
 
 

 
 

 
Scheme-1: Aromatic hydrogenation reaction catalyzed by supported Iro-nanoparticles. 
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                 Hydrogen based fuel may overcome the environmental impacts. Zeolites [1], carbon materials [2] have 
already been widely utilized for H2 storage but they have lower storage capacity. Metal-Organic Frameworks 
(MOFs) with well-defined channels or pores have been receiving profound research interest because of their 
artistic framework structures and potential applications in gas storage/separation, sensing, catalysis, etc. Herein we 
introduce the temperature dependent MOF synthesis namely [Cu (BDC) (DAPCO)] at various temperatures in the 
round bottom flask (RB).  We have coated this MOF with carbon materials to enhance the H2 storage capacity.  
Finally, we have ended with almost 5 wt% of H2 storage capacity at (77k) with 1860 m2/g BET surface area.  To 
the best of our knowledge this is the highest wt % of H2 storage for Cu based MOF. Noticeably, most of the H2 
uptake is occurred below 2000 kPa which highly advantageous for vehicular application.   

  

H2, Adsorption-desorption isotherm at 77K N2,  Adsorption-desorption isotherm at 77K 
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Development of luminescent nanomaterials have attracted great research interest due to their potential 
applications in nanostructure templating, as nanodevices, as photoswitches, as logic gates, as stimuli responsive 
materials and as sensors. Keeping this in mind, we have developed supramolecular fluorescent aggregates of 
hexaphenylbenzene (HPB) derivatives 1-5 in mixed aqueous media utilizing their aggregation induced emission 
enhancement (AIEE) attributes. Supramolecular aggregates of derivative 1 undergo further self-assembly in 
presence of cyanide ions to form donor-acceptor anion assemblies which could detect trinitrotoluene (TNT) in the 
range of attogram level (10-18 gm) [1]. On the other hand aggregates of derivatives 2 and 3 in presence of Hg2+ ions 
formed supramolecular metal assemblies for the detection of picric acid. Interestingly, fluorescent nanofibres of 2-
Hg2+ ensemble exhibits better response towards picric acid as compared to irregular shaped aggregates of 3-Hg2+ 
ensemble which highlight the importance of morphology of nanoaggregates in sensing application [2]. We also 
prepared HPB derivative 4 having amide moieties which showed ratiometric and colorimetric response toward 
cyanide ions via nucleophilic addition and undergo deaggregation to form smaller nanoaggregates [3]. In next part 
of our work, we utilized supramolecular assemblies as reactors and stabilizer for preparation of metal 
nanoparticles.   Fluorescent aggregates of HPB based derivative 5 served as reactors and stabilizer for the 
preparation of ferromagnetic iron oxide (α-Fe2O3) nanoparticles in aqueous medium. These α-Fe2O3 nanoparticles 
showed excellent catalytic activity in palladium, copper and amine free Sonogashira cross coupling and also in 
photo catalytic degradation of Rhodamine B dye [4]. In this presentation the synthesis, self-assembly 
photophysical properties and sensing applications of these nanoaggregates will be presented. 

 

Fig.1: Structure of Hexaphenylbenzene based derivatives (1-5). 
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Heterogenization of homogeneous catalysts is an important research area in view of developing 
green and sustainable chemistry.1 Heterogeneous catalysis has advantages such as selectivity, 
recyclability, thereby helping to minimize the waste generating from reaction mixture.2-4 
Recently, oxo-rhenium complexes in higher oxidation states have attracted considerable 
attention as catalysts for numerous organic reactions due to their mild reactivity and low 
toxicity.5 But the main drawback associated with Re2O7 is non-recyclability and hygroscopic in 
nature. In order to overcome these problems, we have designed efficient mesoporous SiO2 and 
TiO2 nanomaterials as support for immobilization of Re2O7. We have succeeded in 
synthesizing Re2O7/SiO2 and Re2O7/TiO2 and characterized from various techniques such as 
PXRD, FT-IR, SEM, TEM, TGA, BET etc. These materials were used as novel recyclable 
catalysts for A3 coupling reaction. The results indicated that SiO2 is more suitable support for 
immobilization of Re2O7 to afford the A3 product in excellent yields from the reaction between 
aromatic aldehydes, secondary amines and phenyl acetylenes.   
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Abstract 
 
 Recently magnetic bio-composites have attracted the attention of scientists because of 
their unique characteristics like high sorption capacity, selectivity and strength.  In the present 
study, magnetic hybrid beads were developed by incorporating hematite (Fe3O4) on the alginate 
polymatrix followed by cross-linking with cerium(III) namely Fe3O4@Alg-Ce magnetic beads. 
The synthesized magnetic bio-composite beads were utilized for fluoride removal in batch 
mode.  The nature and fluoride sorbed Fe3O4@Alg-Ce beads were characterized using FTIR 
and SEM with EDAX analysis. The fluoride uptake capacity of the hybrid beads was 
investigated by optimizing various influencing parameters like contact time, pH, competitor 
anions, initial fluoride concentration and temperature. The adsorption process was explained 
using Freundlich and Langmuir isotherm models. Field sample results indicate that 
Fe3O4@Alg-Ce beads could be used as a promising sorbent for defluoridation of water. 
 
Keywords: Hematite; Alginate; Hybrid beads; Fluoride; Sorption 
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In recent years, pincer complexes have attracted immense attention due to their applications as very efficient 
homogeneous catalysts in a variety of organic transformations. In this presentation, we report one dinuclear and 
two mononuclear complexes with benzoylhydrazone of mesitaldehyde (H2L, 2H represent the amide and one 
ortho-methyl proton). The complexes [Pd(HL)Cl], [Pd(L)(PPh3)] and [Pd2(L)2(µ-dppb)] (dppb=1,4-
bis(diphenylphosphino)butane) have been characterized by elemental analysis, mass, UV-Vis, IR and NMR 
measurements. X-ray structures of all three complexes reveal the 5,6-membered fused chelate ring forming CNO-
pincer like coordination mode of both (HL)− and (L)2−. 
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Biological catalysts are inherited with an extraordinary feat of controlling reactivity and selectivity of substrate 
transformations by the modulation of secondary coordination spheres. They often create a substrate-specific cavity 
for the binding and activation of a substrate. A significant challenge in synthetic chemistry is to regulate the 
secondary coordination sphere adjacent to the metal ion(s). Inspired by nature, we have prepared a few mono- and 
di-nuclear metal complexes of amide-based ligands (H2L1-4) containing appended thiazole, thiazoline, 
benzothiazole and benzimidazole groups. All complexes show the presence of metal ion in the pincer cavity of 
ligand. Whereas the appended heterocyclic rings create a secondary coordination sphere based cavity. Both 
mononuclear as well as dinuclear complexes illustrate the intricate arrangement of interamolecular hydrogen 
bonds adjacent to metal ion(s). Notably, while mononuclear complex complexes bind various organic substrate 
assist in their transformation; dinuclear complexes selectively recognize biologically important substrates such as 
ADP and ATP. This poster will discuss design, concept and implementation in the synthesis of substrate specific 
coordination complexes. 
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Abstract 
Sodium perborate is a nontoxic and stable oxidizing agent, used extensively as a major component in bleaching 
agents, detergents, and disinfecting agents.[1] Especially sodium perborate is used as activating agent.[2] Sodium 
perborate is rapid source of hydrogen peroxide in aqueous. Sodium perborate is also considered as an oxygen 
bleaching agent which can convert carboxylic groups to peroxyacid moieties under basic aqueous solutions.[3] It 
has been mostly used for bleaching of all kinds of more delicate articles such as silk, feathers, ivory, animal 
fibers,wool, etc.[4] It has been also used for the detection of blood in medicine.[5] Sodium perborate is a 
largescale industrial chemical, primarily used in detergents and antiseptic agents.[6] Although sodium perborate is 
used widely, the detction of perborate has not attracted much attention. So in this work we are reporting promising 
probe for the detection of perborate. Therefore we have designed and synthesized turn-on type probe 2-
(benzo[d]thiazol-2-yl)phenyl acetate for the selective detection of perborate. All the fluorescence studies are 
carried out in 10% EtOH:H2O. The probe selectively responds perborate ion over other anions with a turn-on type 
fluorogenic change from colorless to blue due to excited state intramolecular proton transfer (ESIPT) mechanism 
with the formation of substituted benzothiazole which is strongly fluorescent. The probe is highly selective, 
sensitive and cost effective. 
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: (A) Schematic diagram of sensing process for perborate, shows fluorescence because of ESIPT mechanism, (B) 
Fluorimetric response of probe after addition of (0-1.0 Equiv) of perborate and (C) Maximum fluorescence response of probe 
after addition of different anions. 
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Cobalt ion offers fascinating chemistry due to its unique ability to adopt various coordination 
geometries, oxidation states and its tendency to activate small molecules (e.g., O2, H2, H2O, etc.). Recent years 
have seen its tremendous potential as the catalyst for water splitting [1] and transformation of organic 
substrates [2]. Ligand architecture and its mode of coordination plays an important factor for the reactivity 
regulation of a metal ion and therefore coordination complexes supported with assorted ligands provide 
important insight into their structure-function relationship. In this context, macrocyclic ligands provide an unique 
opportunity to subtly tune both electronic and geometrical properties of a metal ion as they enforce a 
constrained environment around a metal ion. In this poster, we present a diversified cobalt chemistry using a set 
of 13-membered amide-based macrocyclic ligands. In particular, we show that ligand H2LH on reaction with CoCl2 
and O2 (or KO2) produces a superoxide-bridged dicobalt(III) complex 1 whereas with Co(OAc)2 yields a 
mononuclear Co(III) complex 2 with a severely distorted six-coordinate geometry [3]. The remaining ligands, H2LCl 
and H2LMe, afford mononuclear octahedral Co(III) complexes 3 and 4. Interestingly, all ligands produce 
mononuclear Co(II) complexes 5 – 7 after reaction with Co(OAc)2 in MeOH. These diversified cobalt complexes (1 
– 7) have been used for challenging catalytic reactions including hydrazine-based reduction of assorted 
nitroarenes [4].       

 

 

Fig.1: Assorted cobalt complexes with macrocyclic ligands. 
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The Cu(II), Ni(II) and Zn(II) complexes derived from 4'-(4-chlorophenyl)-2,2′:6′,2″-terpyridine (Clphtpy) 

ligand have been synthesized [1,2]. The ligand and complexes were characterized by UV-Visible, FT-IR, NMR, 
ESR, mass and electrochemical studies. The ligand Clphtpy shows absorption maxima at 278 and 314 nm [3]. The 
1HNMR spectrum of the Clphtpy ligand shows the aromatic protons of the terpyridine rings in the region δ 7.82–
8.71 and the benzylic protons at δ 7.35–7.48. The 13CNMR spectrum of the ligand exhibits aromatic proton 
resonances at 118.64–156.09 ppm. The [Cu(Clphtpy)2](ClO4)2, [Ni(Clphtpy)2](ClO4)2 and [Zn(Clphtpy)2](ClO4)2 
complexes exhibit two intense absorption bands in the UV region 200–350 nm assignable to the ligand centered    
(п- п*) transitions [4]. Cu(II) complex exhibits a single broad band at 686 nm due to d-d transition and Zn(II) 
complex exhibits a broad absorption band at 478 nm. The FT-IR spectra of the complexes indicate the stretching 
frequency of perchlorate at 1090 cm-1 and that of the hexafluorophosphate at 841 cm-1. The complexes exhibit a 
quasi-reversible redox process and also show both the metal centered oxidation and ligand centered reduction 
processes. The antimicrobial studies of the Cu(II), Ni(II) and Zn(II) complexes [Cu(Clphtpy)2](ClO4)2, 
[Ni(Clphtpy)2](ClO4)2 and [Zn(Clphtpy)2](ClO4)2 complexes were carried out against four human pathogens viz. 
Staphylococcus aureus, Pseudomonaus aeruginosa, Escherichia coli and Klebsiella pneumonia by well diffusion 
method and  the relative antimicrobial activity of these complexes were discussed [2,3]. 
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H-Phosphonate intermediate to Establish the Interaction of Phospholipids at 
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Phosphatidylcholine (PC), Phosphatidyl ethanolamine (PE), Phophatidyl serine (PS) and 
Sphingomyeline (SM) are main phospholipid constituents which are differentially 
distributed on cell membrane. PC and SM remain at outer leaflet whereas PS and PE at 
inner leaflet of cell membrane .Contribution of lipids in blood coagulation are known but 
involvement of its specific functional group is elusive. Prior to activation of external pathway 
of coagulation ,Tissue Factor(TF)-FactorVII binding occurs with externalization of PS & 
coagulation factors interact with phospholipid surfaces in presence of negatively charged 
phospholipid (PS) leading to enhanced  reaction rate. Through this project we tried to 
biochemically understand the interaction of TF –FVII with different phospholipids at 
molecular levels and to elucidate the modulation in coagulantion activity due to change of 
phospholipid environment. For this purpose, we have substituted amine & acid part of PS 
and made other PS derivatives. It is reported that PE enhanced the activity of PS than PC. So 
the amine moiety of PE has been replaced with thiol & hydroxyl group & blocked by two 
methyl groups. Further to establish role of phosphate group of phospholipid ,it has been 
substituted by H phosphonate. 
Key words. 

Phospholipid, Phosphatidyl Serine, Phosphatidyl Ethanolamine, Sphingomyelin, Tissue factor-
FVIIa 
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Among various biologically important ions, copper is third most essential trace element in human body 

which play key role in many fundamental physiological processes in organisms1. Detection of amino acids is also 
important as imbalances in amino acids can cause several diseases2. Because of enzymatic activities of copper it 
can easily bind with amino acids and therefore depending on reversible binding of copper ion, a strategy can be 
developed, where the copper ion and the amino acids can be recognized using the same molecular sensor. The 
calix[4]arene framework with different substituents according to requirement have been extensively used for 
construction of colorimetric and fluorometric chemosensors for metal ions sensing3. 

With the aim to develop sensors for simultaneous detection of copper ion and amino acids, as mentioned 
above, we have synthesized two amido-calix[4]arene derivatives which were characterized on the basis of different 
analytical and spectroscopic techniques (NMR, MS, IR, Single Crystal etc.) and used for sensing study. These 
molecules recognize copper ion with colour change from colorless to yellow. This copper bound amido-
calix[4]arene complex again acts as a secondary biosensor for detection of amino acids (Fig. 1).      

 

 
Fig.1: Structure and absorption spectral change of L before (orange) and after (green) addition of copper ion.  
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In recent years, metal oxide nanoparticles have extensively been used in organic transformations due to 
their Lewis acid-Lewis base properties and easy accessibility and reusability. These NPs are also known to less 
affinity towards agglomeration due to their surface oxide and hydroxide groups and thus can be used in the 
native form for the catalysis and actual surface-activity relationship can be seen. In this presentation, catalytic 
activity of free-metal oxide nanoparticles for the synthesis of biologically important molecules will be discussed 
via one-pot multicomponent reactions. (Scheme 1) [1-2]. 
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Scheme 1. Synthesis of biologically active molecules using metal oxide NPs 

 

 

 

Reference 

1. S. Banerjee et al., New J. Chem. 37, 4170, 2013. 
2. S. Banerjee et al., Tetrahedron Lett. 55, 5515, 2014. 

 

 

 

 

 



P-167: FORMATION OF BIS(μ-TETRAZOLATO) BRIDGED DI AND POLYNUCLEAR 

NI(II) COMPLEXES BY 5-SUBSTITUTED TETRAZOLE LIGANDS GENERATED BY 
[2+3] CYCLOADDITION 

Manideepa Saha,a Rajendar Nasani,a Shaikh M. Mobin,a Eva Rentschler,b Suman 
Mukhopadhyay*a 

aDepartment of Chemistry, School of Basic Sciences, Indian Institute of Technology Indore, IET-DAVV 
Campus, Khandwa Road, Indore 452017, India. E-mail: suman@iiti.ac.in 
bInstitute of Inorganic and Analytical Chemistry,  Ulrike Schumacher, Duesbergweg 10-14 , D-55128 
Mainz, Germany. 
 
                    Metal mediated cycloaddition reactions between organonitriles and coordinated azide contribute to 
the development of 5-substituted tetrazole complexes. Pombeiro and et al [1] However, limiting the nuclearity of 
the synthesized complex to a finite number remains a challenge in this field Mukhopadhyay and et al [2] Herein, 
we report the synthesis of novel bis(μ-NN′-tetrazolate) bridged centrosymmetric dinuclear nickel(II) Schiff base 
complexes via in situ 1,3-dipolar cyclo-addition starting from [Ni(N3)L] 1 [ L= p-bromo-2-{(2-
(dimethylamino)ethylimino)methyl}phenol]. Under microwave irradiation technique, complex 1 reacts with 
benzonitrile, 2-cyanopyridine and pyrazinecarbonitrile leading to the formation of [Ni2(L)2(PTZ)2] where HPTZ = 
5-Phenyltetrazole, 5-(2-pyridyl)tetrazole and 5-Pyrazinetetrazole respectively. Complex [Ni(N3)(L′)] 2 below, 
[HL′ = p-chloro-2-{(2-(N-methylamino)propylimino)methyl}phenol] when treated with benzonitrile under 
identical conditions furnished a pentanuclear complex [Ni5L′4{5-phenyltetrazolato}4(OH)2] .The magnetic 
susceptibility data in the temperature range of 2 – 300 K shows dominant antiferromagnetic interactions between 
the nickel centres for all the complexes.  
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Readily accessible triazolo-β-aza-ε-amino acid (AlTAA) and its aromatic analogue (ArTAA) in 
the peptide backbone mark a novel class of unnatural peptide building blocks with properties of 
functioning as conformationally constrained molecular scaffold which in peptide backbone 
induce desirable secondary structures in small linear peptides. This is demonstrated for AlTAA 
in a Leu-enkephalin analogue with purely β-turn conformation wherein the scaffold replaces 
the original Gly-Gly dipeptide sequence.  

 

Figure 1. Presentation of the constrained molecular Scaffolds-Triazolo Amino Acids (1, AlTAA 
and 2, ArTAA) and the MD simulated structures of the designed peptidomimetics.  

 

Interestingly, the scaffold AlTAA also induces a β-turn structure in a pentapeptide wherein 
FRET is established between two terminal fluorescent triazolyl unnatural amino acids. 
Restricted rotation about C(aminophenyl)-C(triazole) bond induces chirality and turn conformation 
onto the achiral aromatic scaffold, ArTAA, which in a short tripeptide backbone acts as a β-turn 
mimic as a β-sheet nucleator. 
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Abstract:  

A key chiral template, silyl protected vinyl lactone (2) derived from D-gluconic acid-δ-lactone is used for 
the synthesis of sex pheromone of Gypsy moth, (+)-disparlure (1a), its enantiomer (1b) and (+) trans-disparlure 
(1c).1,2 The total synthesis of disparlure and its isomers involving a novel domino palladium-catalyzed 
recombinant γ-isomerization and reverse Wacker oxidation of γ-vinyl-γ-butyrolactone, cross metathesis, Wittig 
olefinations. The strategy has been used in the stereoselective synthesis of (+)-trans-, (–)- and (+)-disparlures. The 
synthesis was achieved in seven to eight steps from D-glucono-δ-lactone with overall yields of 19.3, 20.7 and 22.6 
%, respectively (Scheme 1).3 
  

Scheme 1 
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symN,N′,N′′-Triarylguanidines: Syntheses, Structural Aspects and Reactivity 
Studies 

R. Kumar1, N. Thirupathi*1 
1Department of Chemistry, University of Delhi, Delhi-110007, India. 

*Email: robin.22155@yahoo.com 
 

Half sandwich ruthenium complexes ligated by anionic nitrogen donor ligands have been used as pre-
catalysts in Diels-Alder reaction and atom transfer radical addition (ATRA) and cyclisation (ATRC) [1,2].Further, 
ruthenium bound azido complexes have been used as starting materials for [3+2] cycloaddition reactions with 
alkynes, isocyanides and isothiocyanates to afford ruthenium bound triazoles, tetrazoles, and tetrazole-thiolates, 
respectively [3−8]. We wanted to study the structure and reactivity pattern of [(η6-C10H14)RuCl{κ2(N,N′)((ArN)2C-
N(H)Ar)}] (Ar = 2-(CF3)C6H4 (1), 4-(CF3)C6H4 (2), and 3,5-(CF3)2C6H3 (3)) with a view aimed at understanding 
how the powerful electron withdrawing CF3substituents in these complexes influence their reactivity 
pattern.Syntheses and characterization of symN,N′,N′′-triarylguanidines, (ArNH)2C=NAr (Ar = 2-(CF3)C6H4, 4-
(CF3)C6H4, and 3,5-(CF3)2C6H3) and those of half sandwich complexes1−3will be presented. Complex 3 upon 
reaction with NaN3 and KSCN separately in ethanol at ambient condition afforded[(η6-
C10H14)RuX{κ2(N,N′)((ArN)2C-N(H)Ar)}](Ar = 3,5-(CF3)2C6H3; X = N3(4), SCN/NCS (5/6) in 80% yield. The 
molecular structures of seven compounds including linkage isomers 5 and 6 were determined by single crystal X-
ray diffraction. The metathesis reaction of 3 with AgSbF6 in MeCN afforded [(η6-
C10H14)Ru(MeCN){κ2(N,N′)((ArN)2C-N(H)Ar)}][SbF6] (7) in 74% yield. [3+2] Cycloaddition reactions of 4 with 
phenylacetylene,tert-butyl isocyanide and characterization of the resulting products will be presented. 
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P-171: Synthesis of new 5-(heteroaryl)-isoxazole analogs as possible antiviral 
agents 
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Viral infection continues to be an important cause of morbidity and mortality throughout the world. With the aim 

to discover more effective and safer agents for treatment of viral infections, we performed structure-based 

optimization to identify novel compounds for synthesis and antiviral evaluation. In the present work, we selected 

RNA-dependent RNA polymerase (RdRp) of Hepatitis C Virus, as a viral target for the compound design and 

synthesis as possible inhibitors. The molecular docking studies using thumb-II active site of RdRp target protein 

suggested the possibility for a new scaffold based on 5-(heteroaryl)-isoxazole as possible RdRp inhibitor. The 

accuracy of regeneration of the crystal pose indicates the docking validation on RdRp binding pocket, followed by 

structure-based design and molecular optimization. Accordingly, we have synthesized five novel compounds 

based on top docking score using ring transformation approach. The antiviral activity determination is in progress 

to access the therapeutic potential of newly synthesized compounds. (Acknowledgement: AP is thankful to UGC, 

India for MANF Senior Research Fellowship. AS and CB acknowledge the financial support from UGC New 

Delhi.) 
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Microorganisms in soil are known to biodegrade various toxic chemicals and xenobiotics.[1] In the 
degradation pathway of 2,2-bis(4-hydroxyphenyl)-propane (bisphenol A), a small amount of 2,4’-
dihydroxyacetophenone is formed as an end product which is not metabolized by bisphenol A-degrading 
bacterium.[2] 2,4’-Dihydroxyacetophenone dioxygenase (DAD), an enzyme isolated from the aerobic soil 
bacterium Alcaligenes sp. grown on 4-hydroxyacetophenone, catalyzes the cleavage of 2,4’-
dihydroxyacetophenone into 4-hydroxy benzoate and formate under aerobic conditions with the incorporation of 
both the oxygen atoms of O2 into products (Scheme 1).[3] 

 
Scheme1. Oxidative C–C bond cleavage of 2,4′-dihydroxyacetophenone catalyzed by DAD. 
 

To get an idea about the mechanism of the reaction catalyzed by DAD, a series of biomimetic iron(II)-α-
hydroxy ketone complexes supported by facial N3 and N4 donor ligands has been synthesized and 
characterized.[4,5] These iron(II) complexes react with dioxygen to afford two equivalents of carboxylic acids 
with the incorporation of one oxygen atom from molecular oxygen into each carboxylate unit. The influence of 
structural and electronic properties of the ligands on the reactivity of model complexes and a possible C–C bond 
cleavage mechanism will be presented. 
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The chemoselective functionalisation of organic compounds is synthetically important, 

both in the laboratory and in industry. The formation of C-C bonds via the allylation of 
carbonyl compounds is an important method for the synthesis of homoallylic alcohols [1] and 
has been widely applied in the synthesis of natural products and other complex targets [2]. The 
conjugate addition of allylsilanes to conjugated enones, referred to as the Sakurai–type Michael 
reaction. In this particular reaction, a mixture of 1,4-and 1,2-addition products were formed 
during the reaction with predominant formation of the 1,4-product. Interesting of the reaction is 
that during addition, in each cases different classes of organic compounds are generated, i.e. 1,2 
addition give alcohol, whereas 1,4 give ketones. 

We present herein [3] a new method for chemoselective carbonyl allylation of 
chalcones with allyltributylstannane using CuI as catalyst in presence of K2CO3 in DMF 
medium (Scheme 1).  

 
O

R2R1

OH

R2R1

SnBu3

CuI / K2CO3 / dry DMF
70 oC, N2 atm  

 
R1 = H, 4-Cl, 4-F, 4-Me etc. 
R2 = H, 4-F, etc. 

Scheme 1 
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Dendrimers1-2 (Greek: dendron = tree) are nanometer-sized, perfectly branched molecules with 

fascinating symmetrical architectures. Dendrimers find versatile applications in medicinal and material chemistry. 
Salicylic acid and its derivatives find a versatile place in pharmaceutical chemistry3-4 because of their bioactivity 
in vitro system. In specific, methyl salicylate is approved by the U.S. Food and Drug Administration (FDA) and is 
used as topical analgesic in BENGAY (pain relieving cream, Johnson and Johnson). Indazole and its derivatives 
find its major application in medicinal chemistry5-6. 
 

 
 

Figure: Zero and first generation unsymmetrical dendrimer 
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The P–N and P–N–P bonds are among the most fascinating in main-group chemistry, and the nature of P–

N and P=N bonds and their coordination behavior as well as their catalytic properties have been extensively 
studied.1 The reactivity and stability of P(III)–N and P(III)≈N bonds will be different towards various solvents, 
bases, and acids due to their difference in bond strength as a consequence of their different N-pπ–P-dπ donor 
bonding.2 For this, a P≈N containing Pd(II) complex, [Pd(DPAP)2] (C1), was synthesized from the reaction 
between PdCl2(COD) (COD = 1,4-cyclooctadiene) and 2 equiv. DPAP (diphenyl phosphino amino pyridine) 
ligand, followed by deprotonation of the N–H proton of the coordinated DPAP. The reactivity and stability of 
coordinated P≈N in complex C1 were determined in various protic and aprotic solvents, bases, and acids.3 The 
inertness of coordinated P≈N towards various solvents and bases was observed, whereas protonation occurs at the 
nitrogen of P≈N in the presence of an acid to form P–NH, with the generation of dicationic palladium complexes 
(C2). The dicationic complex C2 is found to be stable in the presence of bulky monoanionic Sn(IV) reagents, 
whereas, in the presence of more nucleophilic anions like Br− or I− (Figure 1), dissociation of one DPAP ligand 
from dicationic Pd(II) complexes C2 leads to the generation of Pd(DPAP)X2 (X = Br−, I−). Finally, the utility of 
the complexes towards Suzuki coupling of various aryl bromides and aryl or heteraryl boronic acids has been 
checked with an appreciable turnover frequency. 

 

 
Figure 1 
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reactive oxygen species and gaso-transmitter in living cells 
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The most unavoidable consequence of aerobic metabolism is production of reactive oxygen 
species (ROS). These species have been implicated in more than one hundred disease conditions in 
humans, including arthritis, hemorrhagic shock, atherosclerosis, aging, ischemia and reperfusion injury 
of many tissues, central nervous system injury, gastritis, tumor promotion and carcinogenesis, and 
AIDS. Hypochlorite, being one of the reactive oxygen species has strong anti-bacterial properties but 
abnormal production in body causes serious effects on the host including cancer, cystic fibrosis and 
kidney diseases. On the other hand hydrogen sulfide (H2S), being one of the endogenous gaso-
transmitter in our body, elicits a wide range of physiological responses including regulation of vascular 
tone, myocardial contractility, neuro-transmission and excretion of anti-inflammatory effects. Any 
imbalance in H2S concentration in body leads to chronic kidney disease, liver cirrhosis, Down’s 
syndrome, Alzheimer’s disease and apoptosis. Thus, visualization of the distribution and concentration 
of Hypochlorite and H2S in living systems would be very important and helpful to elucidate the 
biological role of these species. Keeping this in view we designed and synthesized an oxime based 
fluorescent probe which selectively detects free as well as enzymatically generated hypochlorite with a 
low detection limit of 1.63×10-7M.1 Moreover, cell imaging results showed fluorescence in red channel 
indicating the potential of the probe to detect both endogenous and exogenous hypochlorite in C6 
glial and BV2 microglial cells. Moreover, cytotoxicity assay was performed using flow-cytometry which 
indicated that the probe can be used as a marker for detecting endogenously generated hypochlorite 
without any toxic effects. 

For selective and sensitive detection of H2S, we designed and synthesized d-PET coupled ESIPT 
based2 and bodipy based3 probe for the intracellular H2S detection among the other ions and various 
sulfur species such as cysteine and glutathione, in aqueous media via the hydrogen sulfide induced 
reduction of nitro/azide functionality to amine. Moreover, probe was explored to detect H2S in living 
cells and proving the efficacy of the probe to detect H2S in biological system.       
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Abstract:   
 Nano-inks of various materials have attracted wide attention due to its environmentally friendly, low-cost, 

large-area processing. In present poster, we have given emphasis on various types of nano-inks and their 
applications in diverse areas. Different nanoparticles can easily be formulated to prepare the desired nano-ink 
using suitable solvents and/or stabilizers. The smaller sized nanoparticles can be converted easily in to nano-ink 
using organic solvent but in case of bigger nanoparticles, stabilizer along with solvent is needed for stable 
dispersions. Nano-ink preparation involves many important key facts such as viscosity, conductivity and surface 
properties which are discussed here along with the general requirements for direct printing methods. The 
synthesised nanoparticles can be characterised by using various tools like UV-Vis spectroscopy; XRD, FESEM 
etc. and used for the preparation of nano-ink.  

   
Fig.1: a) CISe Nano-Ink, b) Particle size and c) Contact angle of Silver Nano-Ink. 
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P-178: SnO2:Tbnanomaterial as white emitter and SnO2:Tb/Fe3O4nanohybrid exhibiting 

biocompatibility with HeLa cancer cells 
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Luminescent properties at different annealing temperatures have been studied for SnO2:5Tb 
(SnO2 doped with 5 at.% Tb3+) nanomaterials which has been synthesised by polyol method. 
The prepared nanoparticles were spherical in shape. The photoluminescence studies show the 
increase of intensity of the emission peaks of Tb3+ ion, with an increase of annealing 
temperature and emission spectra lies in the region of white emission in CIE diagram. The 
SnO2:5Tb/Fe3O4luminescent magnetic hybrid nanomaterials have also been prepared and 
investigated for hyperthermia applications. Thisnanohybrid exhibits biocompatibity with HeLa 
cancer cells [1].As SnO2:5Tb/Fe3O4nanohybrid shows green emission, it has potential for 
optical imaging applications, for bothin vivo and in vitro cases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Fig. Chromaticity diagram for SnO2:Tb                 Fig. Viability of HeLa cells for nanohybrid 
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This paper reports the synthesis of three new cis-dioxomolybdenum(VI) complexes of 
composition [MoO2(L)x(H2O)] where, x = , LH = N-(2'-hydroxyacetophenonidene)benzoic acid 
hydrazide (habaH2 I), N-(2'-hydroxyacetophenonidene)isonicotinic acid hydrazide (hainaH2 II) 
or N-(2'-hydroxy-acetophenonidene)salicylic acid hydrazide (hasaH3 III). These complexes 
were obtained by the interaction of bis(acetylacetonato)dioxomolybdenum(VI) with the said 
ligands in 1:1 metal-ligand ratio in ethanol. All these complexes have been characterized by 
elemental analysis, molar conductance, magnetic measurement, 1HNMR, IR, mass and 
electronic spectral, electrochemical studies.  

Molecular geometry optimizations, bond lengths, bond angles and dihedral angles,  
molecular surface electrostatic potentials (MSEP), vibrational frequencies calculations, natural 
atomic charges obtained by NBO and Mulliken population analysis and calculations of 
molecular energies, HOMO and LUMO were performed with the Gaussian 09 software 
package by using density functional theory (DFT) methods with Becke3–Lee–Yang–Parr 
(B3LYP) hybrid exchange-correlation functional and  the standard LANL2DZ basis set for one 
of the representative complex, [MoO2(haina)(H2O)](2). No imaginary frequency was found in 
the optimized model compounds and hence ensures that the molecule is in the lowest point of 
the potential energy surface, that is, a energy minimum. The results obtained from simulated 
Infrared spectra of the title compound show good agreement with observed spectral data. Based 
on experimental and theoretical data, suitable octahedral geometry has been proposed for these 
complexes. 

 

 
 

Fig. Molecular structure of cis-[MoO2(haina)(H2O)](2) 
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Abstract: Volatile organic compounds (VOCs) from industrial facilities cause serious environmental 

problems and financial losses [1]. VOCs present in industrial wastewater are highly toxic to human but it can be 
valuable if it is recovered safely. VOCs present in aqueous stream could be separated by pervaporation using a 
flat-sheet polysulfone membrane coated with poly (dimethylsiloxane) (PDMS) [2]. However, a large membrane 
surface area is required for practical uses in the treatment of the dilute aqueous streams of the VOCs. Herein, we 
study the preparation and characterization of PDMS based hollow fiber membrane. Hollow fiber can provide a 
large membrane surface area per unit module. The prepared membranes were tested for separation of volatile 
organics from aqueous stream. Dichloromethane, chloroform and dicholorethane of about 5000 ppm concentration 
in water is used as model feed solution for the separation experiments. It was observed that the organic from the 
aqueous stream could be efficiently recovered. 
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  Due to the large Bohr radius (46nm) and formation of the multi-excitons per photon, lead selenide quantum dots 
(Q-PbSe) have been viewed as an important material in the light harvesting devices. A performance of these 
devices however is greatly relying on the formation of hetero-junctions for which the knowledge of relative band 
positions of the components is desirable. These values are normally estimated by ultra-violate photoelectron 
spectroscopy (UV-PES) [1] and scanning tunneling spectroscopy (STS) [2]. In both the cases one need special 
sample preparation protocols and involved instrumentation. Here, we demonstrated that these parameters can 
readily be gauged by electrochemical technique such as Cyclic Voltammetry [3].  For that, various sizes of Q-PbSe 
have been prepared by solvo-thermal method suggested by Yu et. al. [4] and cyclic voltammograms were recorded 
on their dispersions in dichloromethane.  Distinct cathodic and anodic peaks observed in CV have been co-related 
to the electron transfer, mediated through the lowest unoccupied molecular orbital (LUMO) and highest occupied 
molecular orbital (HOMO) of the Q-dots, respectively. Systematic correlation was observed between the size of Q-
dots and the position of HOMO and LUMO which is attributed to the quantum confinement of the charge pairs. 
The results were found to be matched very well with the one reported with PES in air.   
                           

                                                             
 
Fig.1: An overlay of CVs recorded on the sample of Q-PbSe of varied size i.e. from sample A (4.35 nm) to sample 
D (3.23 nm). All the samples show the similar features i.e. irreversible cathodic and anodic peaks. The values of 
the band structure parameters obtained from CVs and their comparison with the values obtained from absorption 
data is matches very well. 
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Abstract: A new asymmetric Phthalocyanine containing dodecyloxy group as substituent was 
synthesized and characterized by UV-Vis, FTIR, 1H and 13C NMR spectroscopy and the data 
supported to its structure.  Metal free Phthalocyanine showed excellent solubility in organic 
solvents of wide polarity range due to its long chain alkyl group.  UV-Vis spectra of copper 
phthalocyanine showed sharp Q band absorption as an indication of monomeric form in 
different solvents.  This property of non-aggregating phthalocyanine is promising as a 
photosensitizer in photodynamic therapy of cancer, its high proton sensitivity that comes out 
even with the trace amount of acid found in solvents. 
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Tartrate in Commercial Dosage Forms and Human Plasma. 
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A novel spectrofluorimetric method has been developed for the determination of metoprolol 
tartrate in commercial dosage forms and human plasma. The method is based on the fluorescent 
ion pair complex formation of the drug with ZnS nanoparticles in the presence of sodium 
acetate–acetic acid buffer solution of pH 4.5 which is extractable in dichloromethane. The 
extracted complex showed fluorescence intensity at λem = 567 nm after excitation at 464 nm. 
The calibration curve was linear over the working range of 0.1–0.8 µg ml−1. Under the 
optimized experimental conditions, present method is validated as per International Conference 
on Harmonization guidelines. The limit of detection for the developed method is 2.95 ng ml−1. 
The method has been successfully applied to the determination of metoprolol tartrate in 
commercial dosage forms. The  results  demonstrated  that  the  procedure  is  accurate,  precise 
and  reproducible  (relative  standard  deviation  <2%).  As  it  is  simple,  cheap  and  less  time  
consuming,  it  can be  suitably  applied  for  the  estimation  of metoprolol tartrate   in  dosage  
forms. The results are compared with the reference spectrofluorimetric method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P-184: Multiple signaling mechanisms-based dual chemosensors for metal and 
anion at different wavelengths and their application as logic functions  
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 For last few years, research has focused on developing chromo-fluorescent sensors as a safeguard for 
global ecosystem, for monitoring of toxic anions and carcinogenic metal ions that impose serious human and 
environmental health hazards. Chemosensors containing urea moiety are capable of selectively binding and 
sensing anions using hydrogen bonding interactions and deprotonation mechanisms .On the other hand, 
chemosensors capable of metal binding using ESIPT mechanism are also widely used. Such dual chemosensors 
which possesses colorimetric (‘naked eye’ detection) and fluorescent response for cation and anion at different 
wavelengths through modulation of various signaling mechanisms are still in demand. 

 Many life processes, such as enzyme, operate within a very low pH window, where their function or 
activity can be described as being “switched on” or “switched off” as a function of pH. Activity to mimic such 
“on-off”, “off-on” and “off-on-off” or “on-off-on” behavior by constructing luminescence devices that are 
modulated by single input, e.g., pH, metal ions etc. was started when first AND logic gate was mimicked with 
optical signals. In this context, dual chemosensor could be capable of executing not only simple logic but complex 
arithmetic functions too. So, many molecular analogues of these logic gates could be designed using these dual 
chemosensors.     

  Herein, we report dual responsive chromo-fluorescent sensor 1 show different responses towards 
cation and anion in both their absorption and fluorescence behavior. Sensor 1 shows ratiometric response in 
absorption spectrum towards Cu2+ ions and acetate ions involving ICT channel facilitating naked eye detection 
whereas, it shows fluorescence ‘turn on’ response in fluorescence spectrum with Cu2+ and acetate ions working as 
a dual chemosensor. When Cu(OAc)2 was added for simultaneous estimation of both ions,  the apparent effect of 
Cu2+ and acetate was observed  showing the synergistic effect of both Cu2+ and AcO- on each other’s binding. This 
indicates that chemosensor 1 displays unique recognition towards Cu2+, acetate and Cu(OAc)2 independently and 
thus present the potential application of chemosensor 1 for construction of logic gates operated by Cu2+ and acetate 
as inputs and absorbance/emission as outputs. 
 Similarly, Chemosensor 2 showed dual recognition ability by showing a colorimetric response on 
addition of Cu2+, showing ‘naked eye’ detection. On the other hand, on addition of Ba2+, it showed a ‘turn- on’ 
response in emission spectrum. So, Chemosensor 2 could be used for dual recognition of Cu2+ and Ba2+. 

 

Fig. 1 Molecular structure of Chemosensors 1 and 2. 
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Graphical Abstract:  

 

 
Here in, we describe  a convenient approach for one pot facile photochemical assisted synthesis of stable silver 
colloids (Ag) by using dithizone (DTZ)/its oxidation products (DTZH) as a reductant/particle stabilizer without 
any extra control viz. surfactant, pH etc. Although dithizone chemistry has been studied extensively, but it is 
surprising to note that there is hardly any report published so far on photochemical assisted formation of metallic 
nanomaterials using dithizone. We revisit the chemistry of dithizone based upon the previous reports and 
synthesize silver nanoparticles (Ag-DTZH). It is characterized by UV-visible spectroscopy, infrared spectroscopy, 
cyclic voltammetry, transmission electron microscopy, field emission scanning electron microscopy and X-ray 
photoelectron spectroscopy techniques. Nano silver formation by exposure of light is studied for various time 
intervals using UV-visible spectroscopy as well as TEM studies. This hybrid material derived from nanoscale 
silver protected with dithizone and its oxidation product has been further utilized for electro-sensing of Cefotaxime 
(CFX) a third-generation cephalosporin antibiotic drug. Also, a possible reaction mechanism for the formation of 
silver nanostructure has been proposed. Modified electrode with hybrid material (Ag-DTZH) efficiently electro-
catalyzes the oxidation of cefotaxime at the potential of 0.789 V vs. AgCl/Ag and shows linear response toward 
cefotaxime sensing with 0.244 µA/µM sensitivity and 15.32 nM limit of detection at S/N (signal-to-noise ratio): 3. 
Electrochemistry behind this sensing of cefotaxime is probably due to high connectivity throughout silver 
nanostructure (Ag-DTZH) capped with dithizone and its oxidation product over the modified electrode. It exhibits 
high electron transfer kinetics via interaction of Ag-DTZH with –NH2 and –COOH groups present in CFX. The 
present finding will open new avenues in the field of electro-sensing of analyte with this hybrid material modified 
electrode [1-3]. 
Keywords: Photochemical synthesis, Dithizone, Silver nanoparticles, Hybrid electrode materials, Modified 
electrode, Electro-sensing, Amperometric sensing of cefotaxime. 
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P-186: PVA-SiO2 based inorganic-organic nanocomposite membrane for 
pervaporation desalination.  
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Abstract: A synthesis route of sol-gel reaction in acidified and hydrated ethanol to prepare silica 
poly(vinylalcohol) nanocomposite membrane using tetraethylorthosilicate (TEOS) as silica precursor is presented. 
The present method can make a homogeneous structure without microphase separation. Microphase separation 
due to self-condensation and polymerization of TEOS resulting to large silica particle > 100 nm is generally 
observed in other systems [1, 2]. 29Si NMR study was performed on the membrane sample to study connectivity 
of [SiO4] tetrahedra in cross-linking hybrid structure of membrane while small angle scattering study revealed the 
nanostructure of silica-polymer hybrid membrane. TEM, DSC, FTIR, TGA, XRD and swelling studies were also 
performed. The hybrid film was coated over a hollow fiber polysulfone support to check its suitability as 
membrane. The prepared membrane showed 99.9% salt rejection efficiency in pervaporation desalination of 
saline water of 30000 - 50000 ppm NaCl. 
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Fig.1: Synthesis scheme of PVA-SiO2 composite membrane.  
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An attempt has been made to prepare thin film with uniform thickness and smooth surface by simple chemical 

method. This is mainly with an aim to bridge the material gap that exists between ideal single crystals and real 
world powder catalytic materials employed in the area of surface science (to understand the fundamental aspects 
of catalysis) and the industrial heterogeneous catalysis, respectively. [1-2] 
 
Sol-gel synthesis procedure and spin-coating deposition method has been applied to make continuous 
nanocrystalline Ce1-xZrxO2 (x = 0-1) thin film. Above combination is a potential method to prepare thin films of 
thickness ranging between 35-50 nm (Fig. 1). High surface quality of thin films reported in this communication is 
supported by spectroscopic, microscopic and structural techniques. XRD results show that thin film exhibits cubic 
fluorite structure for Ce-rich compositions and a systematic shift in diffraction feature indicating the solid-solution 
nature of ceria-zirconia. Uniform thickness and surface smoothness of the films over a large area was supported by 
profilometer and variety of microscopy measurements. XPS study indicates the presence of mixed valentCe-ions. 
CO oxidation of powder form of Ce1-xZrxO2 has been evaluated and found that the most catalytically active 
catalyst for the CO oxidation is Ce0.9Zr0.1O2. Present report indicates the possibility of bridging the material gap, 
which may lead to a better understanding of catalysis aspects of industrial catalytic materials. 

  

 

 
Figure 1: Thickness of the thin film as measured by profilometer for various compositions. a) Ce0.3Zr0.7O2  b) 
Ce0.5Zr0.5O2 c) Ce0.7Zr0.3O2 and d) Ce0.9Zr0.1O2. AFM and surface roughness measurement for Ce0.3Zr0.7O2  is 
shown.  
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It is known from the literature that some of the noble metal nanoclusters on semiconductors enhance 
the visible light absorption through surface plasmon resonance (SPR). However, not many studies have been 
carried out to utilize the entire visible light regime by using more than one noble metal. Here we demonstrate 
that the photocatalytic activity of Au-TiO2 for solar water splitting can be effectively enhanced across the visible 
region by deposition of silver nanoparticles. Ag/Au-TiO2 composite materials were prepared by multistep 
photodeposition technique. For Au-TiO2, the photocatalytic activity enhancement was observed in the mid-
visible region and tapers off at blue and UV region; however, after silver deposition the photocatalytic activity 
was observed in the entire visible region. Photo current measurement show that the enhanced photocatalytic 
activity of silver deposited Au-TiO2 in the entire visible region was attributed to the hot electron transfer from 
gold nanoparticle to TiO2. It is also observed through photoluminescence spectra that, there is a radiative energy 
transfer from plasmonic metal NP to semiconductor; however, hot electron transfer from metal to 
semiconductor is the dominating factor for the enhanced activity [1,2]. The current study demonstrates a 
potential method for maximum utilization of solar spectrum by designing plasmonic metal-semiconductor 
composite. 

 

 

 
 

 

Fig.1: a)-Photocatalytic activity of silver deposited AuTiO2. b)UV-Visible spectra of silver deposited AuTiO2. c)TEM 
image of the catalyst. 
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P-189: Development of Graphene-Pd Nanocomposites for Fuel Cell Application  
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Nanomaterials are superior to their bulk counterpart owing to their unusual physical and chemical 
properties.1 In particular, palladium nanomaterials are in focus due to their tremendous applications and from all 
used as an alternative to platinum in proton exchange membrane fuel cell.2 Further, the metal nanostructures 
when loaded on conducting supports showed better catalytic performance than unsupported metal 
nanoparticle.3 Among the various supports, graphene has been receiving huge research interest owing to novel 
properties such as high electrical conductivity, large surface area and so forth.4 

In the present investigation, Pd nanostructures on graphene support have been developed by a new and 
facile approach. The Pd-graphene nanocomposites are thoroughly characterized by various techniques. The 
Electrocatalytic activity of Pd-graphene nanocomposites has been explored by cyclic voltammetry, impedance 
and chronoamperometry techniques towards the methanol oxidation and oxygen reduction. It showed high 
current density and robust stability compared to the commercially available Pd/C and can find potential 
application in fuel cell.   

  

 

 

Fig. 1: (A) TEM image and (B) CV of Pd-graphene nanocomposites.  
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   Nanoparticle systems are found to possess under coordinated atoms on their surfaces whose presence can alter 
the rate of a chemical reaction thereby the conversion and selectivity. The noble metal nanoparticles like Au, Pd, 
Pt etc mainly exposes their low index planes like {100} and {111} so as to minimize their surface energy. It is 
proved well in the literature that high index planes (where one of the h, k or l value is greater than unity) exposes a 
step-terrace geometry and the presence of under coordinated step atoms enhances the chemical reactivity.[1-3] But 
the synthesis of these high index planes are challenging as they are thermodynamically unfavorable but kinetically 
controlled and in the case of Palladium only few reports are available.[3,4-6] Similarly highly branched structures 
are also formidable candidates for catalysis as they provide high surface area along with roughness and exposed 
high index planes with unsaturated atoms. Here in we present a simple seed mediated strategy for the synthesis of 
Pd Concave nanocubes of different sizes (23 nm, 37 nm, 47 nm) and nanoflowers by utilizing the different 
adhering properties of the halide ions from CTAB and CTAC. This synthesis was done in aqueous medium and at 
room temperature. These nanostructures were tested for the liquid phase C-C coupling reactions like Suzuki and 
Heck coupling. These nanostructures were found to show enhanced chemical activity even though the size was 
above the optimum. [7] 
 

 
 

Fig1: The TEM image showing a) spherical seeds b) nanocubes c) concave cubes (37nm) d) nanoflowers (100nm) 
and the plot of turn over frequency (TOF) for Suzuki and Heck coupling reaction against the Pd surface atom to 
volume of a particle and step atom density along the edge of the palladium concave nanocubes of different sizes. 
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Solid solutions ofZnS in ZnO (ZnxO1-y-zNySz) with nitrogen incorporation have been prepared by 
simplesolution combustion method [1, 2]. Except for minor changes in the lattice contraction, no significant 
change in the Wurtzite structure was observed. Raman results show the direct Zn-N and Zn-S bonds in ZnxO1-y-

zNySz. As synthesized material showthe visible light absorption onset around 650 nm. Visible light absorption and 
XPS results demonstrate that N 2p states of nitride occupy the states above the O 2p valence band, and hence a 
change in optical band gap reduction occurs to 2.8 eV from 3.37 eV for reference ZnO. Significant visible light 
(AM 1.5) photocatalyticactivity forZnxO1-y-zNySzmaterial has been observed for the conversion of 2-butanol to 2-
butanoneat ambient condition, indicating its potential as a catalyst. 

 

 

 

  

Fig.1: Wide angle XRD of ZnxO1-y-zNySz. Fig.2: UV-Visible absorbance studies ofZnxO1-y-zNySz. 
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The indole backbone and thiosemicarbazide were combined to prepare indolaldehydethiosemicarbazone 
ligands.Ruthenium(II)p-cymene complexes[Ru(η6-cymene)(R-NTSC)]2.2Cl-[NTSC = 3-
indolaldehydethiosemicarbazone and R = H (1) orCH3 (2)] were prepared from 3-
indolaldehydethiosemicarbazones and [RuCl2(p-cymene)]2[1]. The compounds were characterized by analytical 
and spectroscopic (UV-Visible, FT-IR, 1H&13C NMR and Mass) methods. The molecular structure of ligands (L1 
and L2) and the complex 2was confirmed by single crystal XRD.  In complex 2, the ligand coordinated in a 
bidentate monobasic fashion to form anovel unusual strained five-membered ring. The interaction of the 
ruthenium(II) complexes with calf thymus DNA and bovine serum albumin (BSA) was investigated by using 
absorption and emission spectral methods [2]. Complexes 1 and 2 showed significant cytotoxicity 
againstepidermoid carcinoma (A431) and keratinocyte (HaCaT) cancer cell lines. 

 

 

 

 

 

Scheme 1 Synthesis of Ru(II) complexes 

 

 

 

 

 

 

Fig. 1 Molecular structure of L1 and L2                                        Fig. 2 Molecular structure of 2 
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Molecular models of the hydrogenase (H2ase) enzymes have received special attention in the recent years due to 
their remarkable efficiency in dihydrogen production and activation[1, 2]. In nature, three types of H2ases are 
known: the Fe-S cluster containing [FeFe] and [FeNi]- H2ases and the Fe-S cluster-free [Fe]-H2ase [3-6].The 
[FeFe] and [NiFe] H2ases participate in hydrogen production and/or oxidation while the [Fe] H2ase engages 
mainly in hydrogen activation. In this context, a series of diiron complexes [Fe2(CO)5(µ-bdt)(P(Ph-
OMe)3)]1,[Fe2(CO)4(µ-bdt(P(Ph-OMe)3)2]2,[Fe2(CO)5(µ-pdt)(P(Ph-OMe)3)]3 and[Fe2(CO)4(µ-pdt)(P(Ph-OMe)3)2] 
4(bdt= benzene-1,2-dithiolate, pdt = propane-1,3 –dithiolate, L = (P(Ph-OMe)3) = Tris(4-methoxyphenyl) 
phosphine)were synthesized which contain some of the structural features of the [FeFe] H2ase active site. These 
complexes were characterized by various spectroscopic techniques. The structures for complexes 1,2 and3 
wereconfirmed by X- ray crystallography. The effect of the tertiary phosphane ligands on the redox properties of 
the complexes1,2,3 and 4 has been studied by electrochemical methods. Further the compounds were tested as 
electro catalysts for reduction of protons to molecular hydrogen in presence of acid in acetonitrile. The electronic 
arrangement of molecular orbitals of the complexes and the intermediates involved in proton reduction has been 
investigated by Density Functional Theory (DFT) calculations. 
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The earth’s atmosphere has been overloaded due to the demand of energy world over. Hence, the need to search for 
renewable energy resources that would be sustainable. In this regard, molecular hydrogen, a carbon-free fuel could 
become the energy carrier of the future. The reversible inter-conversion of protons to molecular hydrogen is a key 
process for future energy schemes. In nature, this process is catalyzed by a class of enzymes called hydrogenases 
(H2ases) [1-5]. Special attention has been paid in recent years to molecular models of the H2ase enzymes due to 
their remarkable efficiency in H2 production and activation [6, 7]. In this context, a series of diiron complexes, 
[Fe2(CO)5(µ-bdt)(PPh3)] 1, [Fe2(CO)4(µ-bdt)(PPh3)2] 2, [Fe2(CO)5(µ-bdt)(PPh2Me)] 3, [Fe2(CO)4(µ-bdt)(PPh2Me)2] 
4, [Fe2(CO)5(µ-bdt)(PPh2H)] 5,   [Fe2(CO)4(µ-bdt)(PPh2H)2] 6 (bdt = benzene-1, 2-dithiolate) have been 
synthesized. All six complexes were characterized by various spectroscopic techniques. The structures for 
complexes 1-3 were confirmed by X- ray crystallography. Further the compounds were tested as electro catalysts 
for reduction of protons to molecular hydrogen in acetonitrile. Out of the six compounds, only complexes 1 and 3 
were found to be active catalysts in the presence of trifluoroacetic acid with mild over potentials.  
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Design of new catalytic reactions for selective organic transformations is essential for the 

sustainable production of chemicals. In recent years, merging of visible-light photoredox catalysis 

with transition-metal catalysis have drawn much attention and is an emerging area that can enable for 

unique reactivity and selectivity not observed using either catalyst independently. Here we report a 

ruthenium photoredox catalyst in tandem with a palladium catalyst effects the C-H activation of 

anilides with an array of aryldiazonium salts under very mild conditions; visible light, ambient 

temperature, no stoichiometric oxidant (Scheme 1). The broad substrate scope, mild reaction 

condition, readily available feedstock starting materials, and excellent regioselectivity of this process 

make it attractive for the effective synthesis of a wide range of N-heterocyclic moieties under 

environmentally benign conditions. 

 

 
 

Scheme 1. C-H activation using aryldiazonium salts by merging of visible-light photoredox catalysis 

with Pd catalysis 
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The ability of many coordination compounds to interact with and damage cellular structures has been extensively 
investigated in recent years [1,2], stimulated by the successful use of cisplatin as chemotherapeutic agent [3]. Even 
though platinum-based complexes had been in the primary focus of research on chemotherapy agents [4], the 
interests in this field have shifted to non-platinum-based agents [5], in order to find different metal complexes with 
less side effects and similar or better cytotoxicity. Since several metal complexes were reported as antitumor 
agents and some of them were under clinical trails, developing copper-based metallodrug is of special importance 
because of its biocompatibility. Copper complexes have proved to be the best candidates towards the search of the 
metal complexes of biological importance [6]. Many synthetic copper(II) complexes have been  reported as 
potential anticancer and cancer inhibiting agents [7] and number of copper complexes [8] have been found to be 
active both in vitro and in vivo. Hence, in the present work, two mixed-ligand copper(II) complexes of the type, 
[Cu(L1)(phen)](ClO4)2 (1) and [Cu(L2)(phen)](ClO4)2 (2) viz.,       N-(pyrid-2-ylmethyl)-N-(6-
methyl)pyridylaldimine (L1), N-(pyrid-2-ylethyl)-N-(6-methyl)pyridyl-aldimine (L2) and 1,10-phenanthroline 
(phen) have been isolated. Of these complexes, [Cu(L2)(phen)](ClO4)2 (2) crystallizes in the monoclinic space 
group P21/c with a = 16.2038(10) Å, b = 11.7856(8) Å, c = 15.4244(10) Å, α = 90°, β = 108.735(2)°, γ = 90° and 
Z = 4. The coordination geometry around copper(II) is best described as  distorted square-pyramidal (τ = 0.06). 
Both complexes exhibit ligand field band revealing a square-derived geometry. The frozen solution EPR spectra is 
axial with g|| > g⊥ > 2.0 suggesting the presence of a dx²-y² ground state in Cu(II) located in square-based geometry. 
The g||, A|| and g||/A|| quotient propose the presence of CuN4 basal plane in solution. The interaction of the 
complexes with calf thymus (CT) DNA have been explored by using absorption, CD and emission spectral 
methods and electrochemical techniques, which reveal that both the complexes bind to CT DNA by partial 
intercalation binding mode. Notably, in the presence of H2O2 as an activator, the cleavage abilities of complexes 
are obviously enhanced. Further, the protein binding ability has been monitored by quenching of tryptophan 
emission in the presence of complexes using BSA as a model protein. The calculated thermodynamic parameters 
confirmed that the binding reaction is mainly entropy-driven and hydrophobic forces played a major role in the 
reaction. Synchronous fluorescence spectroscopy studies revealed some changes in the local polarity around the 
tryptophan residues. The distance, r, between donor (BSA) and acceptor (Cu complexes) was obtained according 
to Förster theory of nonradiation energy transfer. Furthermore, there is a mutual complement between 
spectroscopic and molecular docking techniques, which can be substantiating our experimental results. 
Interestingly, both the complexes (IC50: 1, 1.0; 2, 0.85 µM) show higher cytotoxicity against cervical cancer cell 
line (HeLa) and exhibit ~16 times more potency than cisplatin for 48 h incubation time. In addition, it was proved 
that complexes 1 and 2 did not cause any damage to the healthy cells (NIH 3T3), indicating that they are non-toxic 
to normal cells as expected for a better drug.  
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Copper enzymes like ascorbate oxidase (AO) [1] and dopamine β-hydroxylase (DβH) [2,3] have type-2 copper(II) 
centers that resemble those of tetragonally distorted copper(II) coordination complexes. A significant structural 
feature is the presence of labile coordination site(s) suitable for dioxygen activation. Catechol oxidase is the type-3 
copper enzyme, which was found to be EPR-silent, assigned to an antiferromagnetically spin-coupled Cu(II)-
Cu(II) pair [4] and catalyses the oxidation of catechol to quinone. Mononuclear copper(II) complexes provide a 
distorted square-pyramidal (4+1) coordination geometry with labile binding site(s) are of importance for modeling 
the type-2 and type-3 copper enzymes. [5-7] Thus, copper(II) complexes of the type 
[Cu(napdmen)(1;bpy/2;phen/3;dpa/ 4;pybzim)]ClO4 and [Cu(napdeen)(5;bpy/6;phen/7;dpa/8;pybzim)]ClO4 
(where napdmen and napdeen tridentate Schiff base ligands derived from the condensation of 2-hydroxy-1-
naphthaldehyde and N,N-dimethylethylenediamine/N,N-diethylethylenediamine and bpy is 2,2’-bipyridine, phen 
is 1,10-phenanthroline, dpa  is 2,2’-dipyridylamine and pybzim is 2-(2-pyridyl)benzimidazole) have been 
synthesized. The crystal structures of 1, 2, 3 and 5 consist of mononuclear copper(II) species display a distorted 
square-pyramidal (4+1) coordination geometry. The degree of distortion (τ) calculated as 0.22 (1), 0.13 (2), 0.11 
(3) and 0.49 (5).  
 
 
 
 
 
 
 
 
            1                               2                            3                            5 
The complexes exhibit d-d and charge transfer transitions as well as show quasi-reversible CuII/CuI redox couple. 
Both polycrystalline and cryogenic EPR spectra are axial indicating a dx²-y² ground state. The complexes 1, 2, 5 and 
6 are catalytically active, 4 and 8 show weak activities and 3 and 7 are inactive in the oxidation of ascorbic acid. 
All the complexes mediate deamination reaction (benzylamine gets oxidized to benzaldehyde in the presence of 
hydrogen peroxide), which models the oxidation property of the type-2 sites in AO and DβH. The catecholase 
activity (oxidation of 3,5-di-tert-butylcatechol to 3,5-di-tert-butylquinone) is more pronounced in 6 compare to 
other complexes. Among all complexes, both electronic and steric factors play important role in determining the 
catalytic activity.     
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The gaseous signaling molecules or gasotransmitters are an emerging type of small biological 
active molecules. Hydrogen sulfide (H2S) has recently been known as a third gasotransmitter 
along with nitric oxide (NO) and carbon monoxide (CO). As it is newly identified 
gasotransmitter large part of its dynamics and molecular targets remains unknown. The toxic 
effects of H2S have been known for centuries, and it remains second only to CO as the most 
common cause of gas-related fatalities. 
 Current methods available for the detection of H2S include colorimetric, electrochemical, and 
gas chromatography assays. However, these techniques do not allow the temporal and spatial 
monitoring of reactive and transient H2S. Therefore new probes and assays those are able to 
detect free H2S are eagerly sought. Finding new chemical probes or receptors those measure 
free H2S generated in biological samples at low concentrations in real time would be a great 
advancement in biological and medical research. It is important to get a clearer idea of the 
plasma/serum/tissue concentration and its relevance in terms of predicting the biological effects 
of endogenous and exogenous H2S provided by slow- and fast-releasing donor drugs. A wider 
range of drugs that release H2S at different rates, a better understanding and method to know 
the precise amount of H2S release will be delivered.  
In this regard we have developed terpyridine complexes based supramolecular fluorescent 
probes for fast and sensitive detection of H2S, based on metal displacement reaction under 
physiological conditions. Details results of this research work will be presented in the 
conference 
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The synthesis of pyrazolesanalogs remains of great interest due its wide applications in 
medicinal chemistry.Some pyrazole nucleosides showed anticancer and/or antiviral activity. C-
nucleoside pyrazofurin and its α-epimerpyrazofurin B are effective against various DNA 
viruses. There is not much exploration towards non-nucleosides pyrazole based antivirals. 

 
Recently, we shown promising antiviral properties in pyranone carboxamide analogs.The 
newer scaffold of aryl/heteroaryl-pyrazoles were accessed by in-silico and showed binding to 
viral polymerase. Thus, we report a convenient method for the construction of aryl/heteroaryl-
pyrazole with amide linkage through ring transformation of pyranone carboxamide. The  N-
nucleophileinduced ring transformation of pyranone carboxamide yielded newer pyrazole to 
test therapeutic potential.  Several compounds synthesized and antiviral activities are in 
progress. Further, the discovered scaffold opens a scope to diversify the molecules to optimize 
SAR if significant found in biological assay. (AS and CB acknowledge DST SERB and UGC). 
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We report herein the design and synthesis of a new class of microenvironment sensitive fluorescent 
unnatural donor/acceptor amino acids (UNAA) via click chemistry. The logic behind our choice of 
triazole unit was its metabolically inertness, easy associability with biological targets and ability to 
modulate photophysical properties. The β-turn conformation and the Förster resonance energy transfer 
(FRET) in the designed novel unnatural tripeptide containing fluorescent triazolyl donor and acceptor 
unnatural amino acids separated by a natural alanine was established.  The FRET process occurred from 
TCNB moiety of TCNBAlaAc (FRET donor) to TPhen unit of TPhenAlaDo (FRET acceptor). Our developed 
FRET pair, TCNBAlaAc - TPhenAlaDo, wherein both the partners are unnatural amino acid, is new to the best 
of our knowledge. As FRET can provide information about peptide/protein conformation, our unnatural 
amino acid pair (FRET pair) and the FRET peptide might find application in studying solution 
conformational distribution of an unstructured peptide and FRET based bioassay. 
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 Ferrocene based organometallic comopunds have received intense attention in synthetic chemistry due to 
their increasing interest in biological, optical and electrochemical properties [1, 2].  Among them compounds 
containing heterocycles linked to ferrocene moiety have predominantly attracted importance because of their 
application in medicinal and materials chemistry.  Recently, ferrocene incorporation into several drug compounds 
have improved the activity of the drug showing their potential in the field of medicinal chemistry.  Ferrocene 
substituted tamoxifen and ferrocenyl chloroquine derivatives are among the many examples where the compound 
showed higher activity compared to their organic analogue [3].  In view of their interesting properties and 
emerging potential, we have been focusing our studies on the synthesis of ferrocene based hydrazones, chalcones 
and heterocycles and undergoing study on their biological, electrochemical and sensing properties [4, 5].  
Chalcones and hydrazones independently constitute an important class of compounds with varied biological 
activities such as anti-cancer, anti-microbial, anti-malarial and anti-inflammatory and are prime precursors to 
different types of heterocyclic compounds.  Therefore, we chose to prepare a number of ferrocenyl hydrazones, 
chalcones and mixed chalcone-hydrazone compounds and understand their electrochemical and biological 
properties.  A novel unsymmetrically substituted diferrocenyl compounds containing both chalcone and hydrazone 
chains, 1,1’-[(η5-C5H5)Fe(η5-C5H4)CH═CHC(O)(η5-C5H4)Fe{(η5-C5H4)C(CH3)═N-N(H)C(O)-R}] {R = C6H4-
OH (3), C6H4N-p (4)}, have been synthesized by a room temperature reaction of 1,1’-[CH3C(O)(η5-C5H4)Fe{(η5-
C5H4)C(CH3)═N-N(H)C(O)-R}] {R = C6H4-OH (1), C6H4N-p (2)} with ferrocenyl carboxyaldehyde under inert 
atmospheric condition (Figure 1).  Compounds have been characterized structurally by single crystal X-ray 
diffraction techniques and their biological and electrochemical studies have been carried out. 
 

 
Figure 1 
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A series of triazolocoumarins has been synthesized by the cycloaddition of acetylenic derivatives to azide 

in the presence of Cu(I) catalyst at room temperature.  Click chemistry refers to Cu-catalyzed cycloaddition with 
an alkyne and an azide to form 1,2,3-triazole ring [1, 2]. Cycloaddition of azide to alkyne in the presence of copper 
sulphate and sodium ascorbate to give 1,2,3-triazole has drawn considerable attention due to its wide range of 
biological activities [3, 4]. The coupling specificity, mild reaction conditions, and quantitative synthetic yields of 
click reactions motivated the synthesis of dendrimers using this method. Herein, we wish to present the synthesis 
of triazolocoumarins and discuss their antimicrobial activity [5]. In addition, molecular docking studies also 
supported the observation. 
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ABSTRACT 
A new bidentate NO type Schiff base ligand (HL), derived from 2–hydroxy–4–

methoxyphenyl)phenylmethanone with aniline and its metal(II) [M = Mn, Co, Ni, Cu and Zn] 
complexes have been synthesized. The synthesized ligand and the metal(II) complexes were 
structurally characterized by analytical, spectral (FT–IR, UV–vis.,         1H NMR, FAB–Mass, 
TGA/DTA and EPR) as well as molar conductance and magnetic studies. All the complexes are 
non–electrolytes having 1:2 stoichiometry. They adopt tetrahedral and octahedral geometry. 
Thermal behavior of metal(II) complexes (1a–1c) shows loss of coordinated water molecules in 
the first step followed by the decomposition of ligand moieties in a respective manner and leads 
to form metal oxide as final residues. Micro crystalline nature and the presence of coordinated 
water molecules have been confirmed by powder XRD, SEM and thermal analyses. The ligand 
and its complexes have efficient bio–efficacy, DNA binding and cleavage ability.   
 
 
Keywords: Benzophenone; Schiff base; metal(II) complexes; XRD, SEM; DNA cleavage. 
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Podophyllotoxin, which is the most abundant lignan isolated from the rhizomes of Podophyllum hexandrum 
Royle (Berberidaceae), has important antineoplastic and antiviral properties. Podophyllotoxin and their 
glycosidic derivatives (Etoposide and Teniposide) have different mode of action. We have achieved the synthesis 
of amino- analogues of podophyllotoxin through bromo derivative of podophyllotoxin.  Docking studies of 
podophyllotoxin and its novel analogues were performed using Sybyl X 1.2 software and surflex docking 
program. The docking score of the analogues was found better than the parent molecule. 

Pyrans are important core units in a number of natural products and photochromic materials with various 
biological activities. We have achieved  one-pot synthesis of several substituted chromenone derivatives from 1,3-
dicarbonyl compounds and unsaturated enals in the presence of achiral ethylene diamine diacetate, EDDA and 
chiral LBA, BINOL[TiO-(i-prop)2]  under solvent free condition.  

 Lignans of class 2,3-substituted-2,3-dihydro-benzofurans are constituents of traditional medicinal plants and 
have been associated with biological activities such as antitumor, antioxidant , antiangiogenic , antimitotic , 
antimicrobial and anti-HIV with HIV integrase inhibition activities.. We have achieved the manganese (III) 
acetate catalyzed oxidative [3+2] cycloaddition of 1,3-dicarbonyl compounds with monoterpens and natural 
lignans to yield 2,3-dihydro-2-substituted benzofuran derivatives. 

Influenza a severe viral infection of the respiratory system is responsible for a significant morbidity and 
mortality due to both annual epidemics and unpredictable pandemics. Oseltamivir phosphate is a prodrug, the 
potent and selective competitive inhibitor of influenza A and B neuraminidase, comparing well with the inhibitory 
activities of Zanamivir (relenza). We have developed novel methodology for the synthesis of oseltamivir analogs. 
neolignan pericosines and related compounds. 
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ABSTRACT 

Conversion of any biocompatible material into functional one adds advantages when used as 
biomaterial. In this study, pigment with antioxidant property has been explored as a functional 
biomaterial to scavenge free radicals. Water soluble tyrosine derived organic pigment (TOP) 
was prepared from the reactants genipin and tyrosine (Tyr). UV-vis and fluorescence spectra 
studies confirmed that the prepared pigment contains tyrosine as integral part retaining similar 
excitation and fluorescence property and proved presence of genipin dimer in the pigment. 
Dynamic light scattering measurements reveal TOP had less hydrodynamic diameter and larger 
zeta potential values than Tyr at pH 4.0, 7.4 and 9.0. Cyclic Voltammetry reveals TOP has 
higher redox potential to donate hydrogen than Tyr. The in-vitro antioxidant assays 
demonstrate TOP possess phenolic content equivalent to 146 mg g−1 and are sensitive against 
nitrile and peroxy radicals. MTT assay subjecting NIH-3T3 cells shows TOP pigment has more 
than 80% viability. From the observations, we conclude that TOP can act as effective 
antioxidant biomaterial with improved physic-chemical properties than the reactant Tyr. 
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ABSTRACT 
A series of novel N2O2 type mixed ligand Mn(II), Co(II), Ni(II), Cu(II) and Zn(II) 

complexes of 2–aminobenzamide (2AB:L) and 2–aminophenol (2AP:B) have been synthesized 
and structurally characterized by various physico–chemical and spectral studies. The calculated 
g tensor values of Cu(II) complex suggests that the unpaired electron localized in 

22 yxd
− orbital. Thermogravimetric studies show loss of water and acetate molecules in the 

first step followed by the decomposition of the organic ligand moieties and finally the 
formation of stable metal oxide as the end product. Based on the spectral studies, both the 
ligands coordinate the metal(II) ions through N and O atoms to form stable 5,6 membered ring 
system. Powder XRD and SEM pictographs show that all the complexes have microcrystalline 
nature with homogenous surface morphology. In vitro biological and antioxidant activities of 
mixed ligand complexes have higher activity when compared to free ligands with the following 
order: Control >> Mixed ligand complexes > free ligands. The synthesised complexes show 
remarkable DNA binding and oxidative cleavage activities. Further, the 3D molecular 
modeling analysis of the mixed ligand complexes has also been studied. 
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Design of photo-induced electron donor-acceptor systems and studying the role of photosensitizer 
(electron donor), nature of the electron acceptor and the spacer connecting them have provided a significant 
information necessary for the direct utilization of these systems for various light harvesting applications.[1,2] 
Several dyads, triads etc. involving porphyrin or porphyrin like chromophores as electron donors and 2-D 
(quinones) and 3-D molecules (fullerenes) as electron acceptors have been reported.[2,3] However, donor-linker-
acceptor systems involving highly fluorescent borondipyrromethene (BODIPY) molecules covalently connected to 
excellent donors such as phenothiazine (PTZ) moieties, especially with systematic variation of linker sizes, and 
study of photo-induced electron transfer events w.r.t. the linker sizes, have not been reported till date. In this 
regard, a novel series of PTZ-linker-BODIPY based electron donor-linker-acceptor systems, PB1, PB2 and PB3, 
tethered together with varied linker sizes i.e., absence of linker (directly connected), phenyl bridge, and ethoxy 
linker respectively, were synthesized and the effect of the linker size in PET events was investigated in this study.  
The existence and purity of the compounds were proved using 1H NMR and MALDI mass spectrometric 
techniques.  Absorption spectra of the dyads displayed peaks corresponding to π−π* transitions in PTZ and 
BODIPY at 250 -260 nm and 501 nm respectively.  Cyclic and differential pulse voltammetric studies revealed 
reversible peaks corresponding to the oxidation of PTZ at 1.13-1.25 V and reduction of BODIPY at -1.08 to -1.18 
V. No notable shifts in the absorption bands and redox peaks were observed confirming the absence of ground 
state interactions between the chromophores in the dyads.  B3LYP/6-31G* studies were performed to visualize 
the frontier orbital location of the dyads and the possibility of PTZ as electron donor and BODIPY as electron 
acceptor in PET events in all the three dyads was investigated.   

Steady state fluorescence studies, in three different solvents, revealed significant quenching of the 
singlet emission of BODIPY, compared to pristine BODIPY, confirming efficient PET from PTZ to singlet excited 
BODIPY to generate PTZ+. and BODIPY-..  The extent of fluorescence quenching i.e., PET from PTZ to BODIPY*, is in 
the order of hexanes<CH2Cl2<acetonitrile.  Interestingly, the quenching studies also revealed the effect of linker 
sizes in PET events within these dyads.  Among the dyads, efficient fluorescence quenching was visualized for 
PB1 containing PTZ and BODIPY directly connected followed by PB2 with phenyl bridge and, comparatively, least 
in case of PB3 with ethoxy linker. These results depicted the importance of 
the length of the linker in photo- induced electron transfer events in donor-
acceptor dyads. 

 

 

Fig.1: Proposed scheme of PET in PTZ-BODIPY donor-acceptor dyads. 
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Nepeta leucophylla belongs to genus Nepeta and family Lamiaceae. The genus Nepeta is represented by 300 
species all over the world, whereas in India 41 species of this genus are found (mainly in the Western Himalayas). 
The genus has been well known for its biological potential and shows broad spectrum of biological activities. 

Terpenoids (mainly nepetalactones and their derivatives) along with polyphenols, steroids and flavonoids are the 
main classes of secondary metabolites obtained from this genus [1, 2]. 

 In the present study, different extracts (viz. hexane, chloroform and methanol) were isolated from the 
air dried pulverized stems of Nepeta leucophylla by different extraction methods like soxhlet, ultrasonication 
(below 550C) and maceration. These extracts were screened for their antioxidant potential by DPPH free radical 
scavenging assay, FRAP, phosphomolybdenum method etc. Further, the phytochemical composition of different 
extracts was determined qualitatively as well as quantitatively (total polyphenolic and flavonoids content). The 
methanol extract obtained by soxhlet method contained higher amount of polyphenols and flavonoids as 
compared to other extracts. From this study, it was concluded that extraction carried out by soxhlet’s method 
with methanol as solvent was effectual for the extraction of phytochemicals possessing potent antioxidant 
potential as compared to other solvents and extraction methods. 

Key words: Nepeta leucophylla, phytochemical, antioxidant, polyphenols and flavonoids. 
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Considering enormous importance of vesicles in biological applications, we envisioned it would be of 
significant interest to decorate the inner and outer wall of a synthetic membrane by distinctly different 
functional groups which still remains to be a non-trivial task both for small molecule and polymeric 
amphiphiles. Herein we reveal H-bonding driven directional vesicular assembly of two naphthalene-
diimide based bola-type amphiphiles (NDI-1 and NDI-2). In basic pH (9.0), NDI-1 exhibits vesicular 
assembly with diameter in the range of 130-150 nm while zeta potential measurements reveal strongly 
negatively charged surface which is further confirmed by its precipitation test in presence of FeCl3 
owing to complexation with the hydroxyl ions. Contrastingly NDI-2, which also forms vesicles, does not 
exhibit negative zeta potential or precipitates in presence of FeCl3 indicating an opposite orientation 
(Scheme 1) leading to non-ionic surface. Based on these and other experiments it is proposed that the 
hydrazide functional group prefers to remain in the inner wall likely owing to the opportunity of 
stronger H-bonding interaction at relatively closer proximity compared to the other possible situation 
of them located at the outer wall. Consequently in this type of non-symmetrical bolaamphiphile it is 
possible to direct the orientation in the membrane and thus the functional group that is attached in 
the hydrazide containing arm always remain in the inner wall. This is further verified by activity assay 
of Chymotripsin that having positively charged surface binds selectively with NDI-1 by electrostatic 
interaction and consequently the enzymatic activity is inhibited by more than 75 % while in presence 
of NDI-2 under identical conditions the enzyme activity is mostly retained.  .  
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Abstract: 

In the present work, multiple modeling based approach in QSAR analysis was performed for 

second generation analogues of the cancer drug clinical candidate tipifarnib for anti-Chagas 

disease [1,2]. The analysis was successful in identifying the key structural features that steer the 

bio-action of tipifarnib derivatives as anti-Chagas agent. Multiple models using multiple 

splitting were developed using the genetic algorithm-multilinear regression (GA-MLR) 

method. The developed models are biparametric with R2> 0.75, Q2> 0.70 and R2
ext> 0.80. The 

models are robust with good external predictive ability. The QSAR and pharmacophore models 

reveal that the anti-Chagas activity of tipifarnib analogues has good correlation with the 

geometrical descriptor and topological charge descriptor. 
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Abstract: In this study, thriving CoMFA (Comparative Molecular Field Analysis) and GUSAR 

(General Unrestricted Structure-Activity Relationships) models were establish for sixty 

organophosphorus compounds to ascertain the pharmacophore features that influence their 

antimalarial activity [1-3]. The GUSAR and CoMFA models are statistically robust with good 

predictivity also. The models provide similar as well as complementary results. It appears that a 

combination of GUSAR and CoMFA analyses is useful to identify detailed pharmacophoric 

pattern. The CoMFA and GUSAR models are with R2 = 0.963 and 0.833, respectively. The 

analyses reveal that steric factors play crucial role for antimalarial activity of Amiprophos 

methyl derivatives. 

 

Keywords:CoMFA, GUSAR, antimalarial activity, Amiprophos methyl derivatives, 

organophosphorus compounds 
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The combination of nanotechnology with chemistry, biology, physics and medicine for the development 
of ultrasensitive detection and imaging methods is becoming increasingly important. Nanoparticle based 
chemosensors can detect biologically as well as environmentally relevant target species with high precision and 
accuracy. L-histidine plays a significant role in the growth and repair of tissues as well as in controlling the 
transmission of metals in biological bases. Thus the development of suitable methods for the detection of L-
histidine has been of considerable interest. 

Our interest in developing chemosensors for metal ions [1], anions [2] and neutral analytes [3], prompted 
us to develop an easy-to-make colorimetric sensor for L-histidine, based on monoethylenediamine modified β-
cyclodextrin functionalized Ag NPs. The binding action between the ligands of β-cyclodextrin capped on Ag NPs 
and L-histidine led to Ag NPs aggregation,resulting in noticeable SPR shifting from 398 nm to 550 nm and color 
change from yellow to red with good reproducibility. A linear relationship was obtained between relative 
absorbance intensity and the concentration of L-histidine in the 5x10-7 to 5x10-5 M concentration range. The 
detection limit is 7.2 μM. 
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In situ probing of electrochemical conversion of graphene oxide (GO) to reduced graphene oxide r-GO using 
scanning electrochemical microscopy (SECM) is presented.  The GO was prepared by chemical exfoliation of 
graphite using Hummer’s method. SECM measurements were performed on the GO films, drop-casted on a 
glassy carbon (GC) electrode. The negative feed-back for as-deposited films was noted, which is attributed to the 
blocking of the electron transfer by poor conducing nature of GO. Upon polarizing the substrate in the potential 
range, -0.70 to -1.20V vs. Ag/AgCl, a negative feed-back get gradually transformed into a positive one which 
suggested an increase in the conductivity of the film due to its electrochemical reduction of GO to r-GO. The data 
was fitted to the analytical expression for rate limited feed-back curve from which the effective rate constants 
keff, for the electron transfer reactions were estimated [1&2]. The results were corroborated by Raman 
spectroscopy and electrochemical impedance spectroscopy. We believe that reported keff. and charge transfer 
resistance data will be valuable in further application of GO and r-GO in the field of energy harvesting and storing 
devices. 
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Abstract 
Fluoride within the permissible limit necessary for bone formation and prevention of tooth decay whereas 

excessive fluoride intake causing dental fluorosis, musculo-skeletal fluorosis, osteoporosis, arthritis, Camacho et al 

[1]. In the present investigation an attempt has been made for abatement of fluoride from water by using 

nanocomposite of Graphene oxide/ferric hydroxide/chitosan (GO/Fe(OH)3/CS). A three-dimensional network 

composed of GO sheets cross linked with CS and Fe(OH)3 confirmed by FTIR. Furthermore, the morphology and 

composition of the composites were determined by X-ray diffraction, scanning electron microscopy and 

transmission electron microscopy. For the abatement of  [F- ], batch mode sorption experiments were conducted 

where pH, [F-], temperature and contact time were varied. The results indicated that nearly 93% of fluoride ion 

removed at optimum conditions of parameters within half an hours of the equilibrium time (fig 1). The sorption 

data fit to Langmuir isotherm model and follow pseudo second-order kinetics pathway. Thermodynamic studies 

confirmed that fluoride adsorption was spontaneous and endothermic in nature.  

 

Fig 1: Percentage removal of Fluoride at optimum conditions viz. pH 6, [F-] 10 ppm, tempretaure 30°C and 

Adsorbent dose 40 mg/l. 
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Very little is known about the mechanism of antifreeze action of antifreeze glycoproteins (AFGPs) 
present in Antarctic teleost fish.[1] Recent NMR and CD studies assisted with total synthesis of synthetic AFGP 
variants have provided insight into the structure of short AFGP glycopeptides, though the observations did not 
yield information on the antifreeze mechanism of action.[2] In this study, we use Hamiltonian replica exchange 
(HREX) molecular dynamics simulations to probe the structure and surrounding aqueous environments of both 
the natural (AFGP8) and synthetic (s-AFGP4) AFGPs. AFGPs can adopt both amphiphilic and pseudoamphiphilic 

conformations, the preference of which is related to the proline content of the peptide. The arrangement of 
carbohydrates allows the hydroxyl groups on terminal galactose units to form stable water bridges which in turn 
influence the hydrogen-bond network, structure, and dynamics of the surrounding solvent. Interestingly, these 
local effects lead to the perturbation of the tetrahedral environment for water molecules in hydration layers far 

(10.0 - 12.0 Å) from the AFGPs. This structure-induced alteration of long-range hydration dynamics is proposed to 
be the major contributor to antifreeze activity, a conclusion that is in line with terahertz spectroscopy 

experiments. The detailed structure mechanism correlation provided in this study could lead to the design of 
better synthetic AFGP variants.[3] 
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Recently, Copper Zinc Tin Sulphide (CZTS) has been used as light absorber material in solar cell, due to 
its outstanding properties such as large absorption coefficient (>104 cm-1), narrow band gap, and consisting of 
non toxic, environmental friendly, low cost, earth abundant elements. In present study, we used Cyclic 

Voltammetry (CV) as an analytical tool to estimate quasi-particle gap [1] ( )qp
gapε  and band edge parameters [2, 3] 

such as valance band and conduction band edges of CZTS nanocrystals. For that CZTS nanocrystals were prepared 
by hot injection method [4] and characterized by UV-Vis, FTIR-ATR, XRD, Raman, TEM, SEM, and EDAX. The 

optical band gap ( )op
gapε  estimated from Tauc plot which is found to be 1.5 eV, where as quasi particle band gap 

estimated from electrochemical measurement which is found to be 1.58 eV. We believe that estimated HOMO, 
LUMO positions and quasi particle gap will be very useful for further application of CZTS in solar cell application.  

 

    
 

 

Fig.1: (a) TEM image recorded on as synthesized CZTS nanocrystals. (b) Cyclic Voltammogram recorded on CZTS 
nanocrystals drop casted on Au electrode (Red line). The controlled run (without CZTS) is shown as a black dotted 
line. The scan rate is 50 mV s-1. The electron transfers through band edges are marked as C and A. 
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INTRODUCTION: 
PEG-based ionic liquids are a new appealing group of solvents making the link between two distinct but very 
similar fluids: ionic liquids and poly (ethylene glycol)s. They find applications across a range of innumerable 
disciplines in science, technology, and engineering. In the last years, the possibility to use these as alternative 
solvents for organic synthesis and catalysis has been increasingly explored. [1] 
In view of both the advantages and disadvantages of homogeneous and heterogeneous catalytic reactions, some 
work has been done to improve catalyst recovery; multiphase systems, such as phase-transfer catalysis, thermo 
regulated phase-transfer catalysis and liquid–liquid biphasic catalysis has been studied. Some researchers have 
also reported some novel temperature dependent IL-liquid biphasic catalytic systems. [2] Biphasic systems 
facilitate homogeneous catalyst recovery and reuse and are widely used in catalysis. However, while biphasic 
conditions facilitate catalyst/product separation, multiple phases introduce kinetic barriers and make the resulting 
process more complex. Phase transfer catalysis and thermomorphic catalysis strategies address these issues but 
preserve the underlying advantages of a biphasic system. Here, we describe another alternative, a latent biphasic 
system. In such a system, a solvent mixture at the cusp of immiscibility is prepared and used to carry out a reaction 
under homogeneous conditions. [3] 
 

 

Figure 1. Latent biphasic process with a reaction occurring under monophasic conditions and separation occurring 
under liquid/liquid biphasic conditions after some perturbation 

On the basis of above literature, our aim is to developed miscibility dependant PEG-based ionic liquid-liquid 
biphasic catalytic systems. We studied various physicochemical properties like dissociation constant, conductance 
and viscosity for the synthesized catalysts. The characterisations of the catalysts were done by H1-NMR, C13-
NMR, FTIR and TGA-DSC analysis. The synthesized catalysts were also found to be Eco-friendly and 
Inexpensive 
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 Keratin, a fibrous structural protein has high mechanical durability and is chemically unreactive due to 
the complex cytological structure, nature of the protein (coiled-coil structure) and the disulphide cross linking. In 
order to explore their properties for applications, several procedures have been carried out to extract them in 
solution form [1, 2]. However, there is no effective comparison between these methods and their effect on the 
properties of the hydrolysates. In this work, we have studied the properties of hydrolysates and their role in 
determining the characteristics of the nanofibers in which they have been incorporated. Sulfite, Alkali, β-
Mercaptoethanol, Thioglycolic acid and Ionic liquid based hydrolysis has been done. The properties of the 
hydrolysates obtained through these methods have been studied using 2, 4, 6 - trinitrobenzene sulfonate (TNBS) 
assay, 5 ,5’-dithiobis (2-nitrobenzoic acid) (DTNB)/Ellman’s assay, 2, 2’-biquinoline-4, 4’-dicarboxylic acid/ 
Bicinchoninic acid (BCA) assay, Circular Dichroism (CD) Spectroscopy and Fourier Transform-Infrared (FT-IR) 
spectroscopy. They were then blended with poly (vinyl alcohol) (PVA) at various concentrations and spun into 
fibers using the versatile electrospinning technique. Apart from the concentration of polymer, parameters like feed 
rate, voltage, and tip to collector distance were optimized to yield fibers in the range of 400-800 nm. These fibers 
were subjected to morphological, molecular and mechanical characterization techniques. The results yield a lucid 
difference in the characteristics of the nanofiber, which is mainly attributed due to the differing properties of the 
hydrolysates. 
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Abstract: Substituted ureas possess wide-spread applications as plant growth regulators, pesticides, corrosion 
inhibitors, tranquilizers, antidiabetics, anticonvulsants etc. [1-2]. In addition, they are also reported to improve the 
cold-flow properties of mineral oils and crude oils [3]. Conventional synthetic methods employed in the past for 
the synthesis of substituted ureas involve the use of hazardous materials such as phosgene, isocyanates, methyl 
iodide and expensive organometallics.   The low yields observed in such reactions and the limitations on their 
synthesis with diversity attract the attention of chemists working in the area of Synthetic Organic Chemistry and 
Medicinal Chemistry[4-5].  In this work, we describe hitherto unreported, facile synthesis of symmetrical and 
unsymmetrical substituted ureas by the reaction of amines with CDI at room temperature using the catalyst, zinc 
oxide supported on alumina [ZnO/Al2O3]. This catalytic carbonylation of amines is useful for the synthesis of di-, 
tri- and tetrasubstituted ureas.  Simple reaction associated with the use of a less quantity of the catalyst, high yield 
of the products (80-95%) and shorter reaction time (1-6 hrs.) over conventional methods are advantages of this 
process [6].  The catalyst synthesized was characterized by UV-DRS, X-ray diffraction (XRD), surface area 
measurement BET, and thermal analysis (DSC, TGA, DTA). 
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Zinc oxide catalyzed carbonylation of amines with CDI 
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P-220: Facile synthesis of nano-structured black Eu2O2S with exceptional visible 
light driven photocatalytic activity 
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Nanocrystalline black Eu2O2S was prepared via thermal decomposition of single source precursor complex under 
argon stream. The material is characterized by high resolution X-ray diffraction analysis (HRXRD), transmission 
electron microscopy (TEM), field emission scanning electron microscopy (FESEM), UV-Vis spectroscopy and by 

the room temperature photoluminescence study. The black material, exhibits striking photocatalytic 
performance in the degradation of harmful organic dyes and the reduction of toxic Cr (VI) metal ion under visible 
light irradiation owing to its narrower band-gap. A comparative photocatalytic study of the black Eu2O2S with the 

other lanthanide analogue (Nd2O2S, Sm2O2S, Tb2O2S and Yb2O2S) was carried out. Exceptionally higher catalytic 
performance of black Eu2O2S might be due to the existence of the bivalent europium in the oxy-sulfide lattice 

which also evidenced by the extremely low band-gap.  

       

 

.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference 

1. A. K. Dutta et al., ACS Appl. Mater. Interfaces, 4, 1919, 2012. 
2. S. K. Maji et al., Applied Catalysis B: Environmental, 126, 265, 2012 
3. S. K. Maji et al., Polyhedron, 33, 145, 2012. 

 

 

Fig.1: (A) FESEM image of black Eu2O2S (B) Uv-vis absorption spectral patterns of Rhodamine B during 
photodegradation process.  

Fig.2: Photocatalytic degradation following pseudo-first order kinetics of (A) Congo red, (B) RhB, under different 
conditions: (a) without catalyst in dark, (b) without catalyst in light, (c) TiO2 (Digussa P25) in light, (d) Eu2O2S in 
light. Inset: the corresponding kinetic plots 

(A) (B) 

(A) (B) 



P-221: Room temperature active Au@Ti-SiO2 core shell nanocatalysts for CO 
oxidation reaction 
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Sintering of gold nanoparticles is reported to be a major problem in high temperature reactions or in 

presence of reactive gases, especially when supported on silica systems. In order to avoid the problems related to 
sintering and thereby increasing the catalysts life cycle, the concept of core shell systems has been emerged in the 
recent past.1 CO oxidation reaction is considered to be a bench mark reaction to test the activity and applicability 
of gold based heterogeneous catalysts in pollution abatement. This reaction is reported to be highly size dependent 
in the case of gold nanoparticles and reported optimum size range is 3-5 nm.2 Surface modifications in nanometer 
scale can change the status of mesoporous silica which is considered as a poor support. Here we demonstrate that 
doping a hetero atom like Titanium in the silica matrix can create ample number of oxygen vacancies, which are 
reported to enhance the oxidation capability of the Au@Ti-SiO2 nanocatalysts. The synthesis of our Au@Ti-Silica 
core shell system was achieved by modifying our own reported procedure.3 The synthesized materials showed 
excellent room temperature activity and the conversion reached up to 100% at 160 0C for our AST1 and AST5 
nanocatalysts after a mild reduction treatment.  

Fig.1. TEM images of the Au@Ti-SiO2 nanocatalysts.  Fig.2.CO oxidation reaction profile  
AST1 (a&b), AST5 (c&d) and AST10 (e&f). 
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P-222: Photo-induced green synthesis of AgNPs using herbal extract of 

Physalis angulata leaves: synthesis mechanism and antimicrobial efficacy 
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Abstract: 

The current study described photo-induced green route for the synthesis highly stable silver nanoparticles (AgNPs) 

using aqueous extract of Physalis angulata (PEC) leaves. The biosynthesis of AgNPs was primarily confirmed by 

the change in color of reaction volume from yellowish green to reddish brown. . The reaction of AEC and AgNO3 

was carried out in direct sunlight for the instant biosynthesis of AgNPs that was monitored by measuring the UV–

vis spectroscopy (Fig.1). The morphology and crystalline phase of the AgNPs were determined using transmission 

electron microscopy (TEM), selected area electron diffraction (SAED), scanning electron microscopy (SEM) with 

X-ray energy dispersive spectrophotometer (EDAX) (Fig. 2) and Fourier transform infrared spectroscopy (FTIR). 

The AgNPs synthesized were spherical in shapes with an average size 10-12 nm. The FTIR spectra indicated the 

involvement of hydroxyl groups in reduction of Ag+ to Ag0. Optimization of process parameters has been carried 

out at different conditions viz. concentration of AgNO3 solution, reaction time and inoculums dose. The AgNPs 

thus obtained showed highly potent antibacterial activity towards bacterial strain namely E. coli, Staphylococcus 

aureus, Pseudomonas aeruginosa, Bacillus aryabhattai.  

 
Fig.(1)- UV-visible spectra of synthesized AgNPs at different time interval, (2) - SEM, TEM EDAX and size     

distribution graph of silver nanoparticles 

Key words: AEC, Tannin, Green approach, AgNPs, Antibacterial activity etc. 
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P-223: Regioselective oxidation of allylic C-H bond by nanocrystalline doped 
Ceria 
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Regioselective functionalization of allylic C-H bond with oxygen is one of the important organic transformations 
that permit the synthesis of value-added products from simple precursors. Here we have developed samarium 
doped ceria as oxidation catalyst in supercritical water medium. The catalyst shows high activity towards 
regioselective oxidation in solvent free condition. CeO2 is a promising oxidation catalyst due its ability to change 
from CeIV to CeIII , vice versa. When Sm doped with a low valent metal ion (R), the ionic conductivity of Ce1-x 
Rx-O2-x/2 is dependent on the ionic radius of R3+ ions and the catalytic activity changes accordingly. Among the 
doped-ceria materials (e.g., Sr 2+, Ca2+, Y3+, La 3+, Gd3+, and Sm3+), the Sm0.2Ce0.8O1.9 system (SDC) shows the 
highest electrical conductivity (specific to ionic ), since Sm3+ doping induces the least distortion of the parent 
lattice when oxygen vacancies are created in the CeO2 lattice for charge compensation . 
 

 
Figure 1 A) XRD pattern of ceria and doped ceria, B) SEM (a), TEM (b), HRTEM (c) and STEM - x-ray energy 
dispersive spectroscopy (XEDX) mapping images (d-f) of 5% samarium doped CeO2. 

 

Figure 2: Allylic oxidations performed Using 5% samarium doped CeO2 as catalyst. 
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P-224: Synthesis of magnetic Graphene@Fe2O3 nanocomposite and their 
application for the removal of As(III) from water 
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Abstract: 

Arsenic in drinking water is a matter of concern for the society due to its harmful effect on human health. Herein a 
novel magnetic nanocomposite, Graphene/Iron(III) oxide (Graphene@Fe2O3) has been synthesized through 
simultaneous precipitation and reduction of Iron(III) chloride and graphene oxide. Synthesized nanocomposite was 
characterized by UV-visible, FTIR, XRD, SEM and AFM confirming the formation of needle-shape nanorods of 
Fe2O3 arranged on 2D graphene sheet. The sorptive remediation of As(III) was investigated using synthesized 
Graphene@Fe2O3 through batch mode reactor at different initial [As(III)], dose of Graphene@Fe2O3, pH and 
temperature. Maximum 98.73% removal of As(III) has been achieved at contact time 20 min., initial [As(III)] 
1500 µg/L, Graphene@Fe2O3 dose 0.6 g/L, pH 6 and temperature 35 ºC. Isotherms, kinetics and thermodynamics 
studies were also conducted which revealed the monolayer sorption pattern, pseudo-second-order kinetics path and 
endothermic nature of the sorption process.  

                

                     Fig.1: UV-Visible spectra                                        Fig.2: AFM surface morphology of 
Graphene@Fe2O3   

Keywords: Magmatic nanocomposite; Graphene@Fe2O3; Nanoadsorbent; As(III); Regeneration; Isotherm; 
Knetics 
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P-225: Preparation and characterization of super paramagnetic spinel oxide 
for its application as supercapacitor 
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Abstract- A super paramagnetic system exhibits a high saturation magnetization and zero coercivity and remance 
value. The divergence between ZFC ( zero field curve) and FC (field cooled) curve at TB is a characteristic feature 
of the super paramagnetic system and it decreases with increase in size of nano-particle. In this investigation a 
nano size spinel oxides, zinc ferrite was synthesized using novel micelle method to control size of nanoparticles 
which shows both super paramagnetism and super capacitor. The physical characterization by XRD showed that 
slight impurity in the sample as ZnO, and crystalline zinc ferrite. TEM study confirmed the spherical particle 
ranging from 85-195 nm. Magnetic study was carried out at 5K and 300K with applied magnetic field from 0-5000 
Oe and magnetic saturation value found to be 2.6 emu/g. Simultaneously Curie temperature and Neel temperature 
were calculated. From the above studies TB was found to be 39K and dielectric study shows that supercapacitor 
behavior.  
Keywords— superparamagnetism, supaercapacitance, blocking temperature, ZFC,FCC, dielectric value. 
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Water splitting leading to hydrogen and oxygen in a process that mimics natural 
photosynthesis is extremely important for devising a sustainable solar energy conversion 
system. Development of earth-abundant, transition metal-based catalysts [1] that mimic 
nature’s oxygen-evolving complex of photosystem II, which is involved in oxidation of water 
to O2 during natural photosynthesis, represents a major challenge. Further, understanding the 
exact mechanism, including elucidation of the role of active metal-oxo intermediates during 
water oxidation (WO), is critical to the development of more efficient catalysts. Herein, we 
report FeIII complexes of biuret-modified tetra-amidomacrocyclic ligands (Fe-TAML) that 
catalyze fast, homogeneous, photochemical WO to give O2, with moderate efficiency 
(maximum TON = 220, TOF = 0.76 sec-1). [2] Previous studies on photochemical WO using 
iron complexes resulted in demetalation of the iron complexes with concomitant formation of 
iron oxide nanoparticles (NPs) that were responsible for WO. [3] Herein, we show for the first 
time that a high valent FeV(O) intermediate species is photochemically generated as the active 
intermediate for the oxidation of water to O2. To the best of our knowledge, this represents the 
first example of a molecular iron complex catalyzing photochemical WO through a FeV(O) 
intermediate.       

 

 
Scheme 1: Photochemical WO by biuret-modified Fe-TAML 
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Metal oxalates are interesting compounds for developing metal-organic frameworks for the catalytic, 

analytical and magnetic applications.  A heterolyptic nickel complex, oxalatobis(1,10-phenanthroline)nickel(II) 
pentahydrate, [(phen)2Ni(ox)].5H2O (phen=1,10-phenanthroline and ox = oxalate dianion) is prepared using 
controlled building block synthetic approach from dichlorobis(1,10-phenanthroline)nickel(II) complex.  The 
complex is characterized using infrared, UV-visible spectroscopy and electrospray mass spectroscopic techniques.  
The asymmetric, symmetric stretchings and bending vibration due to the coordinated oxalate group are appeared at 
1638, 1415, 1280 and 774 cm-1.  The compound forms [M+H]+ and [M+Na]+ ions in the positive mode 
electrospray ionization mass spectral techniques which respectively observed at m/z values 507 and 529.    The 
thermogravimetric analysis of the complex showed three major stages of the weight losses and the pentahydrate 
nature of the complex.  The dehydration and re-dehydration can followed for multiple cycles with corresponding 
observable color indications.  The UV-visible spectrum of the complex is measured in solution and also under 
solid DRS mode which showed d-d electronic transition features corresponding to the octahedral coordination 
environment around the nickel center.     
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Role of metal ions in neurological disorders is becoming more and more evident from current research in the field 
[1,2]. Abnormal interactions of Cu and Zn ions with the amyloid-β (Aβ) peptide are proposed to play an important 
role in the pathogenesis of Alzheimer’s disease (AD) [1, 4, 5]. Disruption of these metal–peptide interactions 
using chemical agents holds considerable promise as a therapeutic strategy to combat this incurable disease. 
Recent efforts in studying the Aβ-metal interactions have focused on small molecules, bifunctional chelators 
(BFCs), which can interact with the Aβ peptide and also bind the metal ions from the Aβ-metal species [4-7]. Such 
bifunctional compounds should potentially lead to more effective therapeutic agents, as well as provide an 
increased understanding of the metal−Aβ associated neuropathology. We have been able to generate a series of 
BFCs that were designed following the linkage approach and contain metal-binding N-(2-pyridylmethyl)amine 
groups and amyloid-interacting 2-phenylbenzothiazole and o-vanillin molecular fragments. These BFCs exhibit 
high stability constants for Cu2+ and Zn2+ and thus are good chelators for these metal ions. In addition, they show 
strong affinity toward Aβ species. Both compounds are efficient inhibitors of the metal–mediated aggregation of 
the Aβ42 peptide and promote disaggregation of amyloid fibrils, as observed by ThT fluorescence, native gel 
electrophoresis/Western blotting, and transmission electron microscopy (TEM). Interestingly, the formation of 
soluble Aβ42 oligomers in presence of metal ions and BFCs leads to an increased cellular toxicity. These results 
suggest that for the Aβ42 peptide – in contrast to the Aβ40 peptide, the previously employed strategy of inhibiting 
Aβ aggregation and promoting amyloid fibril dissagregation may not be optimal for the development of potential 
AD therapeutics, due to formation of neurotoxic soluble Aβ42 oligomers. 
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Abstract:    
A series of [Ru(tpy)(bpg)X]1+/2+ complexes1 were synthesized where tpy is  2,2’,6,2”terpyridine; bpg is [4b,5,7,7a-
tetrahydro-4b,7a-epiminomethanoimino-6H-imidazo[4,5-f][1,10]phenanthroline-6,13-dione] and X is  Cl, Br, I & 
H2O.This series allows us to compare the reactivity of  bpg containing procatalysts with that of its well-established 
bipyridine counterparts. The complexes were thoroughly characterized by spectral and structural methods. 
Homogenous water oxidation catalytic activity of each complex was carried out at pH=1 in the presence of ceric 
ammonium nitrate (CAN) as sacrificial oxidant. The efficiency of the catalysts as exhibited by TON (Turn over 
Number) was higher than the well studied complexes. The probable reason for this enhancement is under study. 
 
 
 

 

                              A.                                                                                                 B. 

 Fig.1: A. The Crystal Structure of complex [Ru(tpy)(bpg)CH3CN]2+  B. Rate profile for production of oxygen 
using various concentration of complex [Ru(tpy)(bpg)Cl]1+ measured using YSI electrode.  
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Synthesis and characterization of mononuclear copper(II) complexes, [Cu(L)(NO3)] (1), 
[Cu(L)(phen)]NO3(2), [Cu(L)(dmbpy)]NO3(3)(where, L = Schiff base, 1,10-Phenanthroline 
and 4,4′-dimethyl-2,2′-bipyridine) have been studied for their biological applications.The 
ligand and the respective metal complexes were characterized by the NMR, UV-Vis, Cyclic 
voltammetry,ESI-MSand EPR spectroscopy techniques. The absorption spectral data declares 
that these complexes may be fall on distorted squareplanner and trigonal bipymidal 
geometry.The binding nature of these complexeson herring sperm DNA wasanalyzedby various 
spectral and electrochemical techniques.According to the observed results, the complexes1&3 
were interact DNA by groove binding and complex 2undergo partial intercalation. The order of 
the binding constant values is2>1>3.The title complexes have potential to kill the human lungs 
cancer cell lines(A549) on the basis of  MTT assay, LDH assay, Hoechst staining and 
Apoptosis investigations even at low concentrations. 

 

UV-Vis spectral changes on the addition of increasing concentration of DNA with complex 1 
(a) and CD spectral changes of DNA during the increment addition of complex2 (b) 
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Ever since a synthetic organoselenium compound ebselen [1] demonstrated GPx like antioxidant, anti-
inflammatory, radioprotecting action and its efficacy in redox biology, several organoselenium compounds have 
been synthesized and evaluated for various pharmacological applications [2]. 

In our approach on design of low molecular weight, water soluble organoselenium compounds for 
biological applications; we have synthesized organoselenium compounds containing diverse functional groups 
(OH, NH2, COOH) on alkyl chains. Their biological studies evidenced the promising antioxidant, anti-inflammatory 
and radioprotector action of a water soluble (HOOCCH2CH2Se)2 (1) in-vitro and in-vivo [3]. It exhibited low toxicity 
to normal cells. Encouraged by this, we have synthesized several organoselenium compounds based on 
biocompatible organic molecules like pyridyl, pyrimydyl, dimethyl-pyrazolyl, acetanilide, nicotinamide and 
peptide moieties (Scheme 1). Their GPx like catalytic activity was evaluated in model systems where the 
reactions of thiol, viz. reduced dithiothreitol (DTTred) or glutathione (GSH) with H2O2 catalyzed by 
oraganoselenium compounds were monitored by 1H NMR spectroscopy and HPLC, respectively. Among them 
3,5-dimethyl-pyrazolyl [e.g., dmpzCH2CH2Se(CH2)2NH2 (2)] [4] or dmpzC6H4SeCH2CH2CH2OH (3) and pyridyl based 
compounds exhibited promising hydrogen peroxide reducing activity. The nicotinamide based compounds (e.g., 
[2-NC5H3(3-CONH2)Se]2 (4) exhibited potency to inhibit free radical induced damage to biomolecules like lipids 
and DNA. Damage to lipids was assayed by lipid peroxidation and DNA damage by gel-electrophoresis using 
AAPH or γ-radiation induced damage. The results indicate that 4, at micro-molar concentration, protects both 
lipids and DNA from AAPH and γ-radiation induced damage. It is non-toxic to normal cells while slightly toxic to 
cancer cell lines A549 [5]. The amide based selenides like, phenylseleno N-acetyl α-amino acids, 
[PhSeCH2CONHCH(CH2C6H4OH)COOH] (5) [6] and acetanilide based selenide (6) exhibited excellent radical 
scavenging activity evaluated by DPPH radical scavenging assay. 

 

 

 

 

 

Scheme 1: Organoselenium compounds synthesized at BARC 
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P-232: Highly sensitive and selective method for spectrophotometric 
determination of mercury: Analysis of real samples  
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Analytical Chemistry and Material Science Research Laboratory, Shivaji University Kolhapur 

Vidyanagar 416004 
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 Abstract: 
 The analysis and monitoring of mercury in real samples is extremely important because of the 
toxicological effect and potential accumulation of it onto human body and aquatic organisms. H. Khan et.al [1]. In 
the present paper we have developed rapid, cost effective and reliable method for determination of mercury (II) 
using novel chromogenic reagent 1-(2’,4’-dinitroaminophenyl)-4,4,6-trimethyl-1,4-dihydropyrimidine-2-thiol 
(2’,4’-dinitro APTPT) R. A. Mathes et.al [2]. The reagent reacts with mercury (II) to give an orange red colored 
complex in the acidic pH range (3.2-5.6) which has an absorption maximum at 430 nm. The reaction is 
instantaneous and complex remains stable for more than 48h. The Beer’s law was obeyed in the range (1-8µg mL-

1). The proposed method was optimized by studying various parameters such as effect of pH, reagent 
concentration, solvents, shaking time etc. The molar composition of the complex (M:L) was established by Jobs 
method, Slope ratio and Mole ratio method and it found to be 1:2. The molar absorptivity and Sandell’s sensitivity 
of the mercury (II)- (2’,4’-dinitro APTPT) complex in chloroform are  2.0018 × 104 lit mol-1 cm-1 and 0.01002 μg 
cm-2 respectively. The proposed method was highly selective and sensitive and successfully applied for 
determination of Mercury (II) in synthetic mixtures and analysis of real samples. The accuracy was assessed using 
atomic absorption spectrometry which tested the validity of the method.  

 
Keywords: Solvent Extraction, Spectrophotometry, Mercury (II), 2’,4’-dinitro APTPT 

 

                      
 
Fig:1. (A) Absorption spectra of reagent      Fig:2. Slope ratio method: Hg(II) = 5 μg mL-1; 
Vs. chloroform blank: (B) Absorption spectra     2’,4’-dinitro APTPT = 0.1 to 3.5 mL of  
of complex Vs. reagent blank: Hg(II) = 5μg mL-1;      0.001mole L-1 pH = 3.0 and 6.0; Shaking  
2’,4’-dinitro APTPT = 10.0 mL of 0.01 mol L-1;     time=7min;  λmax = 430 nm 
pH =4; Shaking time = 7 min  
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P-233: Transition Metal-Free, Weak Acid Catalysed [3+2] Cycloadditions: 
Synthesis of Highly Substituted 3,2’- imidazolidenyl dispirooxindoles Containing 
Three Chiral Stereocenters with Two Spiro-Quaternary Chiral Stereocenters 
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Adyar, Chennai-600020, India   E-mail: thennarasu@gmail.com 
 

Spirocyclicoxindoles are significant structural motifs found in many alkaloids and biologically active natural 

products.1Considering the biological and synthetic importance of these molecules, focus to synthesize these 

molecules has gained the sincere attention of chemists.However, most of the recent reports deal with the 

asymmetric synthesis of spirooxindoles containing all carbon quaternary chiral stereocentres at C3’ position of 

oxindoles, such as spirocyclicalkaneoxinoles and spiro[pyrrolidin-3,3’-oxindole] core. But the asymmetric 

synthesis of chiral spirooxindoles containing at least one Nitrogen atom at C3’ position of oxindoles is still 

limited.2Imidazoles are the structurally significant molecules providing good biological, pharmacological 

properties and available in natural products.Indeed, heterocyclic compounds containing imidazole moiety possess 

valuable applications in catalysis and biology. Antihypertensive, antihyperglycemic, antidepressive,  

 

Scheme 1. Synthesis of imidazolidenyl dispirooxindoles by using [3+2] cycloadditions 

antihypercholesterolemic, anticancer, vasoregulating, antidiabetic and anti-inflammatory activities have been 

reported. Moreover, antitumor activity of the so-called nutlins (C2-functionalized imidazolines) and their 

significant use as metal coordinating ligands, as precursors to chiral N-heterocyclic carbenes and as a chiral P, N-

ligands in asymmetric transition–metal catalysis have been reported. The main draw-back of the developed 

methods is the use of transition metal catalysts and multi-step synthesis to obtain highly substituted imidazoles. 

Hence, the development of new methods for the synthesis of highly functionalized imidazoles by using simple, 

cost effective and readily available starting materials is still in high demand. We have optimized a transition metal 

free, weak acid catalysed single step synthesis of densely functionalized 3, 2’-imidazolidenyl dispirooxindoles 

containing three chiral stereocenters with two spiro-quaternary chiral stereocenters. The details of this study will 

be presented. 

[1] (a) Marti, C.; Carreira, E. M. Eur. J. Org. Chem. 2003, 2209. (b) Lin, H.; Danishefsky, S. J. Angew. Chem. 

2003, 115, 38. (c) Galliford, C. V.; Scheidt, K. A. Angew.Chem. 2007, 119, 8902. (d) Zhou, F.; Liu, Y.-L.; 

Zhou, J. Adv. Synth. Catal. 2010, 352, 1381. 

[2] (a) Cheng, X.; Vellalath, S.; Goddard, R.; List, B. J. Am. Chem. Soc. 2008, 130, 15786. (b) Sato, S.; 

Shibuya, M.; Kanoh, N.; Iwabuchi, Y. Chem. Commun. 2009, 6264.(c) Chen, W.-B.; Wu, Z.-J.; Hu, J.;  

Cun, L.-F.; Zhang, X.-M.; Yuan, W.-C. Org. Lett. 2011, 13, 2472. (d) Suman, K.; Srinu, L.; Thennarasu, 

S.; Org.Lett. 2014, 16, 3732. 
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Poly(disulfide)s are particularly interesting for polymer-based drug-delivery applications as the disulfide 
bond undergoes selective cleavage in reductive cellular environment, resulting target-specific release. Thus 
developing a synthetic strategy that produces poly(disulfide)s under mild reaction condition with high yield, and 
functional group tolerance limit is utmost important. Herein we report a new methodology for preparation of 
telechelic poly(disulfide)s using condensation polymerization between two commercially available monomers: 
2,2’-Dithiodipyridine (M1) and 1,6-Hexanedithiol (M2) in which M1 was used in slight excess to produce 
poly(disulfide)s with high yield, predictable  molecular weight, narrow molecular weight distribution and most 
importantly with reactive pyridyl-disulfide chain ends (Figure 1)[1]. Succesful chain-end modification of the 
resulting poly(disulfide)s with R-SH where R contains functional group of choice produced functional 
poly(disulfide)s, which was used further as macroinitiator for ring opening polymerization of lactide monomer to 
produce ABA triblock copolymer based on labile poly(disulfide) scaffold. This presentation will cover the pros and 
cons of this newly developed synthetic strategy for poly(disulfide)s and its wider implications in biological 
domain.  

   

 

  

Fig.1: Synthesis of Poly(disulfide)s and block copolymers.   
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Chiral Ionic Liquids and Its Applicationsin Organic Transformations 
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Over past decades, Ionic liquids have attracted much attention in the contextof green synthesis. Although ionic 
liquidswere initially introduced as alternative green reaction mediabecause of their unique chemical and physical 
properties ofnon-volatility, non-flammability, thermal stability, and controlledmiscibility. Room-temperature 
ionic liquids have been the subject ofconsiderable interest since their introduction as “green” solventsfor 
reactions. Besides their usefulness as powerfulreaction media, ionic liquids have been well recognized asefficient 
catalysts and successfully applied in many organicreactions [1-2]. They are also able to dictate the course of 
areaction. In our present work we have developed a simple route for the synthesis of amino acid modified 
imidazolium based chiral ionic liquids for asymmetric synthesis (Scheme 1). 
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P-236: Exploitation of Dual Nature of Cyanide Moiety towards Uniquely 
decorated [1,6] Naphthyridines, 3H-pyrroles and Pyridines: A Rare 
Observation 
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E-mail:  cmukhop@yahoo.co.in 
 
Construction of nitrogen-containing ring without starting from any amine is rather unique. 
I wish to discuss the first report of an innovative, one-pot, catalyst-free, pseudo five-component synthesis of 1,2-
Dihydro-[1,6]-naphthyridines from methyl ketones, amines and malononitrile in ecofriendly solvent water. The 
approach to naphthyridines presented herein, offers for the first time, an unprecedented coupling which leads to 
the construction of both the nitrogen containing rings during the synthesis without starting from any nitrogen 
containing heterocycle moiety [1-2]. The exploration of the use of phenols and thiols as synthons to produce 
highly substituted [1,6]-naphthyridines [2] will also be discussed. In addition, synthesis of hydroxy-inserted 
naphthyridines will also be done. 
The approach to 3H-pyrroles that will be presented here, offers for the first time, an unprecedented coupling which 
leads to the construction of the nitrogen containing ring without starting from any amine moiety. In this context, 
cyanide-based multicomponent reactions involving a dual nature of CN moiety has blossomed in an unprecedented 
way [3].  
Obtaining an unexpected pyridine compound under the same reaction conditions will be discussed [3].  
For all the above cases, detailed mechanistic interpretations will be made. 
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Bile acids are versatile building blocks for the design and synthesis of macrocyclic and supramolecular 

hosts due to their chiral, structurally rigid and curved steroidal skeleton with chemically different hydroxyl groups, 
amphiphilicity, biocompatibility and self-assemble capacity. Bile acids play vital role as cholesterol lowering 
agents, dissolution of gallstones, membrane transfect ion and other prospective medical applications [1].  More 
recently, bile acids became attractive candidates in the construction of star-shaped derivatives called “molecular 
pockets” that are sensitive to environmental stimuli such as changes in solvent polarity. Various molecular pockets 
have been prepared as drug delivery vehicles [2], molecular containers [3], and chemo sensors for metal ions [4].  

 
The Cu(I)-catalyzed click reaction [5]  involving 1, 3-dipolar cycloaddition reaction between an azide and 

a terminal alkyne has been used for the synthesis of linear and star-like dendrimers. Based on above investigations 
it is worth to synthesize the following bile acid based dendrimers using click chemistry. 
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P-238: Novel Ion-tagged Organocatalysts Generated from Arginine and Suitable 
Dipeptides  
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In a study of the direct asymmetric aldol reaction using simple α-amino acids as catalysts, the ones 
bearing a basic side chain were reported to give the worst results, with arginine being the worst performer in 
terms of stereoselectivity [1]. Our research efforts focused on overcoming this impediment posed by the side 
chain of arginine and a simple yet elegant method designed to overcome the same is presented herein. 

A straightforward solution by which arginine and, consequently, arginine based dipeptides may be 
explored as highly efficient and stereoselective organocatalysts is by protonation of the side chain (Fig 1) using a 
suitable Bronsted acid. The acid additive has two significant effects: (i) rate acceleration and increased 
enantioselectivity due to the incorporation of the ion-tag [2] and (ii) suppression of interfering general base-
catalysed mechanisms, which afford poor enantioselectivities. Thus, side chain protonation of Arginine with 
Bronsted acids provided a new effective catalyst for the direct asymmetric aldol reaction of cyclic ketones with 
aromatic aldehydes in ionic liquids. The best results were obtained using argininium tosylate as a 1.3 M aq 
solution in 10% molar amount with respect to the limiting aldehyde (Scheme 1) [3]. 

 

The above study with protonated arginine begged attention towards marrying the catalytic efficiency 
and selectivity offered by proline with the simplicity of the ion-tag incorporation in arginine, for generation of 
new organocatalysts having both these features. This can be easily achieved by the synthesis of the 
corresponding dipeptide 1 shown in Fig 2, while dipeptide 2 may also be envisaged. These simple dipeptides 
could lead to two new series of ion-tagged catalysts – Series Pro-Arg and Series Pro-His – by reacting with 
various Bronsted acids. This not only confers varying bulk to the catalytic system, but also offers the opportunity 
to tune the catalysts’ solubility properties, important for developing recyclable organocatalysts for application in 
various enantioselective reactions. 
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A mild, environmentally friendly green method has been developed for the synthesis of biologically active 3,4-
dihydropyrimidin-2-(1H)-ones. The reaction was carried out using four different amino acids, namely glycine, L-
proline, L-serine and L-tyrosine, as organocatalysts under solvent-free grinding condition at room temperature. L-
tyrosine was found to be significantly more efficient compared to the other three catalysts, which was attributed to 
its suitably spaced extra H-bonding site present as phenolic hydroxyl group. A mechanism following iminium ion 
pathway has been proposed based on experimental and mass spectrometric evidences. 
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P-240: Tetrasubstituted Furans from MBH-Carbonates of Acetylenic 
Aldehydes   

Chada Raji Reddy,*Mohammed Siddique andParidala Kumaraswamy 

Division of Natural Products Chemistry, CSIR-Indian Institute of Chemical Technology,  

Hyderabad-500607, India. 

Academy of Scientific and Innovative Research, New Delhi-110025, India. 

E-mail: rajireddy@iict.res.in 

The Morita-Baylis-Hillman (MBH) reaction, α-hydroxyalkylation of activated olefins, is one of the most 

useful carbon-carbon bond forming reactions, which offers densely functionalized products.1 In addition to the 

common allylic alcohol and conjugated ester functionalities, MBH-adducts of acetylenic aldehydes will have 

additional alkyne functionality which could provide a new dimension of applications. Our research group has 

initiated a program of research on the use of MBH-acetate toward the acetylenic aldehydes and the synthesis 

of functionalized pyrroles2, thiophenes3, furans4, other aromatics5 and cyclopentenone6 through annulation 

reaction.Herein we describe a novel tetrasubstituted furan construction from Morita−Baylis−Hillman 

carbonate of acetylenic aldehydes by the reaction with active methylene.  The full details of the results will be 

presented in the poster. 
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N4-Substituted thiosemicarbazone derivative of anthracene (AMTSC, anthracene 

thiosemicarbazone, 1) and its copper(II) (CuAMTSC, 2) and cobalt(II) (CoAMTSC, 3) complexes have 

been synthesized and characterized by spectroscopic, electrochemical and crystallographic techniques. 

Interaction of 1-3 with calf thymus (CT) DNA has been explored by using absorption measurements. 

Fluorescence competition studies with ethidium bromide, along with viscometric measurements have 

been carried out to ascertain mode of DNA binding. Further, the ability of these compounds to 

mediate photoinduced DNA cleavage has been investigated.  
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P-242: Oxone-Acetone Mediated Metal Free Syn-Dihydroxylation and Wacker-
Type Oxidation of Benzo-Fused Olefins 
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Abstract: Epoxidation, dihydroxylation and Oxidation to ketone are some of the important oxidative 
transformations of olefins where Oxone has been widely employed for epoxidations. Oxone is a 
versatile reagent, having the ability to oxidize numerous functional groups. It is the oxidizer of choice 
owing to the fact that it is cheap (comparable with hydrogen peroxide and bleach) and commercially 
available. Oxone-acetone combination - well established for olefin epoxidation has been demonstrated 
to be a practical reagent, either for the syn-dihydroxylation or for the Wacker-type oxidation of 
indenes and dihydronaphthalenes. 

 

Control experiments and model studies clearly revealed that the dihydroxylation reaction is stereo 
specific and that both the reactions do not proceed via the epoxide route. A tentative mechanism 
postulating a transition state involving an asynchronous oxygen addition from the dimethyldioxirane 
to olefin with a certain amount of diradicaloid character (SE2) and its subsequent cyclization, has been 
extended for the 1,3-dioxolane formation. 
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Cyclodextrins (CDs) and their complexes have played a very important role in the development of 
supramolecular chemistry. The CDs are shaped like truncated cones with their primary hydroxyl groups arranged 
on the narrow rim and secondary hydroxyl groups assembled on the wider rim. Between the narrow and wider 
rims is a cavity which can accommodate small hydrophobic molecules as guests. The importance of CDs in 
supramolecular chemistry can be attributed to their propensity for guest inclusion in these cavities leading to the 
formation of host-guest complexes, also known as inclusion complexes. In a few recent publications we have 
reported that β-CDs offer a new kind of binding motif to N-alkyl derivatives of pyromellitic diimides (PMDI), 
which we designated as rim-binding.[1-3] In the rim-binding mode, the PMDI remains just outside the narrow rim 
with the alkyl group inserted into the cavity. We also reported that β-CD can simultaneously bind to adamantane 
(AD) moiety in the inclusion mode and PMDI in the rim-binding mode.  

Herein we report that the bis-adamantane derivative AD-AD forms a bis-inclusion complex β-CD⊂AD-
AD⊃β-CD, which underwent further self-assembly to form vesicles. We show that the rim-binding mode of 
association could be effectively used as a recognition motif for the β-CD⊂AD-AD⊃β-CD vesicles. Thus, addition 
of a bis-PMDI derivative PI-PI to the β-CD⊂AD-AD⊃β-CD vesicles led to the fusion of vesicles leading to slow 
formation of long fibrous structures. We also show that the self-assembled vesicles and fibres can be dis-
assembled upon addition of a competitive β-CD binder such as adamantane carboxylate. Further, the self-
assembled vesicle system was taken towards drug loading and delivery applications with promising results.   

 

   

 
Schematic representation of host-guest complexation and self-assembly. Structures are shown within the box 
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P-244: AgCo2O4 metal oxide as powerful stable eletrocatalysis of advance 
oxygen reaction in alkaline medium  
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Carbon-based electrocatalysts are more durable and cost-effective than noble materials for the oxygen 
reduction reaction (ORR), which is an important process in energy conversion technologies. 

Metal oxide based electrocatalysts are more durable and efficient for oxygen evolution reaction and oxygen 
reduction reaction which play  key role in renewable energy technologies including fuel cells. Despite tremendous 
efforts developing oxygen electrode electro catalysts with high activity at low cost remains a great challenge. 
Herein we report novel material AgCo2O4 s nanocrystal were prepared by a microwave assisted synthesis method 
as high performance bifunctional electro catalysts for the ethanol oxidation (ORR) and reaction oxygen reduction 
reaction (OER). Composite materials comprising AgCo2O4 have been prepared for use as efficient bifunctional 
electro catalysts in alkaline direct ethanol fuel cells. Crystallinity, morphological and electrochemical 
characterizations were carried out using IR, X-ray diffraction, SEM (fig 1), cyclic voltammetery, 
chronoamperometry &linear sweap voltammetries. The study revealed that materials are active for both (EOR) & 
(ORR) in 1 M KOH. However the AgCo2O4 electrode exhibited the greatest EOR & ORR activities. 

 

Fig.1: SEM micrograph of AgCo2O4 particles 

Keywords: AgCo2O4 ; ORR; OER; Composite; Electro catalysts 
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Our earlier studies on orthanilic acid (SAnt) and Lproline (Pro)-derived dipeptides led to the discovery of 
reverse turn motifs featuring strong C9

1
 or C11

2 inter-residual H-bonding in the sequence order of β/α and α/β, 
respectively. This project depicts some intriguing examples, describing the consequences of hydrogen-bonding 
reversal in peptide sequences. The introduction of folding inducing motifs like sulfonamide linkage or 2-
aminoisobutyric acid (Aib) residue3 at the N-terminus of a Pro-SAnt-Pro resulted in reversal of inter-residual H-
bonding direction and consequently the breakage of the H-bonding networks. In mesyl-Pro-SAnt-Pro-NH-(4Br)-
anilide, the reversal occurs resulting in a conformational switching from C9 to new C14 H-bonding (Figure 1A). In 
Boc-Aib-Pro-SAnt-Pro-NH-(4Br)-anilide, the breakage of Aib-Pro β-bend structure3 occurs with the retention of C9 

H-bonded structure (Figure 1B). These case studies provide insights into the effects of multiple factors 
determining the folding characteristics of peptides.4       

 

(A) 

 

(N-carboxamide)
C-9 H-bonding

(N-sulfonamide)
C-14 H-bonding  

 

(B) 

 

 

Fig. 1: Synthetic peptides, mesyl-Pro-SAnt-Pro-NH-(4Br)-anilide (Fig. 1A), and Boc-Aib-Pro-SAnt-Pro-NH-(4Br)-
anilide (Fig. 1B), featuring a reversal of H-bonding direction and consequent breakage of inter-molecular H-
bonding network.   
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Abstract: Dual door entry to exciplex formation was established in a chimeric DNA duplex wherein a 

fluorescent non-nucleosidic base surrogate (OxoPyS) paired against a fluorescent nucleosidic base 

surrogate (TPhenBDo). The thermal melting stability (52.3 oC) of the chimeric duplex was found to be 

comparable to that of a natural A/T pair (51.2 oC). The OxoPyS base also showed significant selectivity 

(by 1.9- 3.9 oC higher stability) for the TPhenBDo nucleoside over all four natural bases. Interestingly, 

these nucleobases packed via intercalative stacking interaction leading to an exciplex emission either via 

FRET from donor TPhenBDo or direct excitation of FRET acceptor OxoPyS. The newly designed chimeric 

DNA duplex represents a very interesting dual door entry system for exciplex emission. Design of such 

systems would have great impact in devising optoelectronics and might find application in chemistry, 

biology, material sciences and in diagonostic technology. 

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Schematics of exciplex formation and structures of the acyclic non-nucleosidic base surrogate 
OxoPyS and nucleosidic base surrogate TPhenBDo.  
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Abstract 

Microemulsion has received more attention due to providing a platform for many slightly soluble phosphate esters. 
The hydrolytic cleavage of Paraoxon (I), Parathion (II) and Fenitrothion (III) in cationic microemulsions of 
alkyltrimethylammonium halide and alkylpyridinium halide in the presence of long chain hydroxamate ions (IV) 
have been investigated[1].  The Oil-in-Water and Water-in-Oil microemulsion systems are stabilized by a using 
cationic surfactant and long chain hydroxamic acid as co-surfactants. The pseudo-first-order rate constant for the 
hydrolysis of pesticides have been determined by U.V. Visible spectrophotometrically over the pH range 8.0-12.5 
at 27oC. The effect of nucleophilic hydroxamate functions; surfactants, co-surfactants, pH, and size of the water 
pool have been discussed [2]. 

Key Words: Phosphate Ester, Microemulsion, Hydroxamate Ions. 
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Fig. 1: Schematic Presentation of Hydrolysis of Phosphate Ester in Microemulsion Media. 
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 In recent years, a number of adulterants in foods have been reported. Jawaid et al [1]. The proper 
regulation of these adulterated foods is necessary for ensuring the food safety. This work emphasizes on the use of 
novel DRS-FTIR technique for the rapid qualitative identification of adulterants in red chili (Capsicum annum) 
and turmeric (Curcuma longa). Red chili shows the presence of sudan dye and brick powder, sudan dye is 
considered carcinogenic in nature Wang et al [2] whereas brick powder which has major constituent of silica has 
ill effects on kidneys. In turmeric lead chromate is used as adulterant due to which paralysis and brain damage 
have been reported. For the identification of the presence of adulterants the infrared peaks of pure and adulterated 
samples of food samples were carried out at 400-4000 cm-1 region. Confirmatory chemical tests were also 
employed for the identification of adulterants. The beauty of this technique lies on minimal applications of toxic 
chemicals in the detection/ analysis. 

 

Fig 1: Overlapped FTIR spectra of pure and adulterated species of Curcuma l. (Spectra in red colour shows the 
adulterated species while that in purple displays  pure Curcuma species). The intense peak at 894cm-1 corresponds 
to chromate. 
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Abstract: Trends of electronic contribution to molecular electrostatic potential [
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rVel ], [1] Fukui potential 
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v  and 
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v  ] [2] and hardness potential derivatives [ )(kh+∆  and )(kh−∆ ] [3] for isolated atoms 

as well as atoms in molecules are critically analyzed through relevant formalism. Values of )(rVel  (at ,) 

are higher for atoms in molecules than that of isolated atoms. On the contrary, higher values of 
0

|
=

+
rf

v  and 

0
|

=
−

rf
v  are observed for isolated atoms compared to these values for atoms in a molecule. However, no such 

regular trend is observed in the )(kh+∆  and )(kh−∆  values, which is attributed to the uncertainty in the Fukui 
function values of atoms in molecules. Sum of Fukui potential and sum of hardness potential derivatives in 
molecules are also discussed, which shows the influence of orbital relaxation effects. Physico-chemical 
consequences of the observed trends of these descriptors in interpreting electron delocalization, electronic 
relaxation and non-negativity of atomic Fukui function indices are also presented briefly [4,5].  
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As one of the typical RCrO3 compounds, SmCrO3 crystallizes in a distorted orthorhombic perovskite 

structure with Pbnm space group [1]. From single crystal studies of SmCrO3, the antiferromagnetic (AFM) 
ordering temperature of Cr3+ at 190 K and spontaneous change in magnetic structure at 33 K was observed. This 
spontaneous reorientation is due to the AFM coupling of R3+ and canted antiferromagnetic (CAFM) Cr3+ moments 
at low temperature [2]. Moreover, reversal of magnetization can also be achieved due to strong single ion magnetic 
anisotropy [3]. Here, we present detailed analysis of temperature dependent EB effect along with the spin 
reorientation transition in SmCrO3. We also tried to explain the nature of negative magnetization in SmCrO3 by 
field dependent studies. Fig. 1(A) and 1(B) depict the ZFC-FC magnetization curves at a different bias field of 
SCO which shows both the curves exhibit the onset of magnetic ordering at 197 K. On cooling the sample under 
the external magnetic field, the ZFC curves exhibits the increase in magnetization and reaches a maximum at 193 
K, then drops down and crosses zero value of magnetization at 192 K and becomes negative and at higher applied 
magnetic field it becomes positive. This negative magnetization indicates that the direction of magnetization is 
opposite to the external applied magnetic field [3]. The increase of FC curves can be attributed to the individual 
contribution from Sm3+ and Cr3+ ions assuming that they are uncoupled and contribute independently to total 
magnetization and decrease below 40 K is due to spin reorientation caused by Cr3+-Sm3+ interaction [2].To 
elucidate the exchange bias effect in SmCrO3 nanoplatelets, the M-H curves are plotted in a range of temperature. 
Fig. 1(C) and 1(D) represent M-H plots at 5-30 K and at 35 & 200 K respectively. As we go from 30 K to 5 K, HEB 
increased from 90 Oe to 4709 Oe which can be attributed to weak ferromagnetism arising due to small canting 
from AFM axis of chromium ion to strong antiferromagnetic coupling of rare earth ion. It can be seen that HC 
suddenly increased from 10096 Oe to and reaches maximum of 17890 Oe at 20 K. However, at 10 K, HEB was 
found to be maximum and coercivity decreased to 7215 Oe suggesting strong AFM contribution from R3+ ion 
which dominates at low temperature. The temperature dependent parameters, HEB, MEB and HC are plotted in fig 
1(E) and 1(F), respectively.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: (A) ZFC (B) FC magnetization curves at applied magnetic field. (C) M-H hysteresis loop at 5-30 K and (D) 
35 & 200 K (E) HEB, MEB and (F) HC plot of SCO ploycrystallites with the change in temperature. 
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Multiple donor(D)-acceptor(A) systems based on cyanotriphenylamine  with dipolar (D-A), quadrupolar 

(A-D-A) and octupolar ((A3)-D) configurations were synthesized and their photophysical properties have been 

studied. For the simple molecule having DA configuration the charge transfer (CT) state is explained by D+A− 

configuration. For DA2 and DA3 the CT state may be dipolar AD+A−/A2D+A− or quadrupolar and octupolar 

Aδ−D+Aδ−/A2
δ−D+Aδ− configuration respectively. Thus to understand the nature of the charge transfer interactions 

we have studied the photophysical properties of cyanotriphenylamine derivatives by the steady-state and time 

resolved fluorescence techniques. The quadrupolar and octupolar cyanotriphenylamines show solvent-polarity-

dependent red-shifted fluorescence characteristic of dipolar CT state, which is formed by the symmetry breaking at 

the excited state.  Nonetheless, the quadrupolar and octupolar  cyanotriphenylamine  exhibit dipolar charge 

transfer interactions, the stability of the charge transfer state becomes lower owing to the competition for the 

charge transfer state by the rotation of N-C bond of amino and phenylene moiety. 
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The synthesis and stability of copper nanoparticles in aqueous medium is a challenging task as it is very labile 
towards oxidation. In the present work we prepare fine Cu nanoparticles by reducing aqueous solution of Cu 
(NO3)2 in presence of poly(vinylpyrrolidone) (PVP) as a stabilizer. The copper nitrate precursor in stabilizer is 
reduced in a controlled manner with dropwise addition of alkaline hydrazine hydrate as a reducing agent. The in 
situ generation of N2 prevents copper from getting oxidized. On addition of different amounts of the reducing 
agent we were able to isolate different stages of copper nanoparticles. The LSPR behavior of these samples is 
observed using UV-Visible spectroscopy. Then Cu nanoparticles are further characterized by Transmission 
electron microscopy, X-ray diffraction and FTIR spectroscopy. The catalytic efficiency of the prepared Cu 
nanoparticles is investigated by utilizing the nanocatalysts for the model reaction of reduction of 4-nitrophenol to 
4-aminophenol. Thus various aspects of the kinetics of this model reaction like induction period, reaction time and 
average reaction rate are systematically investigated. 
 
Keywords: Nanoparticles; Catalysts; Electron microscopy; Localized Surface Plasmon 
resonance. 
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Giving consideration to escalating demand for novel biologically imperative compounds, the most important goal 
for chemists is to develop more sustainable synthetic protocols for drug and fine chemical synthesis. There has 
been growing interest in using nonconventional techniques such as alternative energy resources, reaction media 
and nanoparticles as catalysts in organic synthesis. Besides, nanocatalysts are foreseen as an active area of 
research in the future because of their potent catalytic activity, possible process ability, easy preparation, high 
stability as well as greener compared to traditional catalyst.  Wet chemical precipitation method has been explored 
for the synthesis of a wide variety of nanoparticles including CuO, ZnS, CdS, various doped NPs, magnetically 
separable Fe2O3 NPs, etc. with excellent catalytic properties along with high stability in water. These nanoparticles 
were fully characterized by XRD, TEM, EDAX, UV/VIS and ICP-AES measurements.  

To further exploit the potential of the dynamic character of nanoparticles, we describe herein nanoparticles 
catalyzed one pot multi component chemo/ region/ diastereo-selective synthesis of library of spiro and annulated 
heterocycles. The synthesized compounds were screened for various biological activities such as anti-
mycobacterial, anti-malarial, DNA cleavage activity, etc. 
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The synthesis of metal-organic polyhedron (1) from 5-(prop-2-ynyloxy)isophthalic acid and Cu(NO3)2·3H2O and 
its hydrolytic conversion by unfolding process has been reported. 1 has hydrophobic outer surface and hydrophilic 
inner core surface. In presence of water, hydrophobicity gradient is developed in between these two surfaces; 
where the hydrophobic outer surface tries to avoid its contact with water while the inner surface has a tendency to 
get exposed to water because of the hydrophilic nature. To attain equilibrium for both these effects and minimize 
the hydrophobicity gradient, the cage-like structure of 1 undergoes polyhedral unfolding and form a 2D metal-
organic framework (3). Based on the experimental evidences, a mechanism has been proposed for this conversion. 
This unfolding phenomenon has been used as a tool for the gradual release of entrapped drug molecules. 
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       The efficient and reusable catalyst 3-[N,N’-bis-3(salicylidenamino)ethyltriamine]Mo(VI)O2@SBA-15 was 
synthesized by the anchoring of 3-[N,N’-bis-3-(salicylidenamino)ethyltriamine] ligand (L) on the inner surfaces of 
organo-functionalized SBA-15 [1] and subsequent complexation with Mo(VI)O2(acac)2 to get (L)Mo(VI)O2@SBA-
15. XRD and N2 sorption analyses help to find out the textural properties and ordered mesoporous channel 
structure of all synthesized catalysts. The organic moieties anchored in SBA-15 were demonstrated by 13C CPMAS 
NMR and FT-IR.  Further, 29Si CPMAS NMR spectroscopy provides the information about the degree of 
functionalization of surface silanol groups with organic moiety. The oxidation state and chemical environment of 
molybdenum in (L)Mo(VI)O2@SBA-15 were determined by XPS. The morphology and  topographic information of 
(L)Mo(VI)O2 @SBA-15 were confirmed by SEM and TEM. The synthesized catalysts were evaluated in epoxidation 
and sulfoxidation reactions, and the results show that (L)Mo(VI)O2@SBA-15 [2] exhibits higher conversion and 
selectivity. The anchored solid catalysts can be reused several times without major loss in activity.  

 

 

                                                  

Fig.1: (L)Mo(VI)O2@SBA-15 
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As a rising research, size and shape controlled synthesis of metal nanoparticles (M NPs) are been 
attracted in the science community. Morphology of M NPs plays a very important role in their optical, sensing, 
electronic and catalytic properties (K. C. Hwang et al [1]). Among the numerous nanostructures, one dimensional 
nanostructures especially nanowires (NWs) are considered to be advanced building blocks for next generation 
devices in optics, biomedicine, electronics and so on (X. Wang et al [2]). Lanthanide orthovanadates have 
received wide attention due to its unique luminescent, catalytic and laser host applications. For instance, 
Lanthanum vanadate exists in two polymorph viz, monoclinic (m)–thermodynamically stable and tetragonal (t)-
metastable state. The metastable state is a strong phosphor candidate (V. Tamilmani et al [3]). Catechins are 
flavonoids found abundantly in the human diet and have attracted much consideration because of their 
beneficial health effects such as anti-carcinogenic, anti-atherosclerotic, anti-microbial, anti-oxidant, anti-bacterial 
& anti-viral activities (J. N. Rodríguez-López et al [4]). Doping into host lattices yield hybrid materials in specific 
crystallographic phase as well as tuning emission properties (Xiaogang Liu et al [5]). Through this work we 
demonstrate how NP shape and polymorph can be tuned between rods to wires and monoclinic to tetragonal 
through a catechin assisted hydrothermal approach. The methodology thus permits for enhancing the emission 
from such nanoparticles. Our results suggests that doping induced shape transition established here in LaVO4 
nanocrystals could be extended to other lanthanide orthovanadate nanocrystal applications such as luminescent 
bio labels.  

 

 

             

          Ln3+ 

 

 

 

Fig.1: Evolution of nanowires from nanorods through Ln3+ doping. 
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The modification of silica and related materials by attachment of organic functionalities 

onto their surfaces is an important area of research in heterogeneous catalysis directed toward 

achieving green chemistry goals. Surface functionalization of mesoporous silica has been 

widely practiced in recent years for generating active sites necessary for heterogeneous 

catalytic activity. We have developed a new hybrid catalyst by incorporating nicotinic acid onto 

a organomodified silica [1]. The catalyst was applied as a heterogeneous catalyst for the 

synthesis of benzoylfumarate by one pot reaction between dimethylacetylenediacetate (DMAD) 

and aldehyde. The reaction work well in presence of 20 wt% of the catalyst at room 

temperature to produce the desired products in high yield. The catalyst could be recovered and 

reused without appreciable change in activity. 
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ABSTRACT 

 
Spherical nanoparticles with core-frame architecture is a viable route to combine 

multiple functionalities on a nanoscopic scale (D. B. Zhanget al [1]). Encapsulation of organic/ 

inorganic material into a core-shell model is emerging as an creative option in catalytic world 

as it satisfy the needs of increased reduction of organic dyes, Nitrophenols, as wel as 

photocatalytic reduction. The methodology of encapsulation needs to ensure higher 

encapsulation efficiency, no changes to catalytic behaviour of inner core and good compatible 

with aqueous environment.In this work Core-frame silver supported silica nanoparticles 

(Ag@SiO2NPs) with different frame thicknesses were tailored in a controlled manner through 

an oversimplified environmentally friendly route using simple chemical additives instead of 

dendrimers as linkers for prior modification of AgNPs.The catalytic activity of encapsulated 

nanoparticles has been studied at different concentrations using a range of spectrophotometric 

studies.The control over the particle geometry provided an opportunity to utilise this hybrid NP 

as a temper for faster hydrogenation of p-nitrophenol(Philippe Saint-Cricq et al [2]). Our studies 

indicate that the silica environment  inhibits the aggregation, and decomposition of cores with 

high temperature catalytic activity.The effect of the volume ratio of the hybrid catalyst with 

respect to thermal behaviour and their hydrogenation reaction time, average reaction rate and 

hybrid reusability were thoroughly investigated.The excellent catalytic performance after the 

encapsulation remains consistent during repeated catalytic cycles.The synergetic behaviour of 

core-frame morphology provides faster electron transfer for hydrogenation and enhanced 

thermal stability against poisonous environments. 

KeyWords: Silica nanoparticles, Core-frame, Catalytic activity,faster hydrogenation, 

Ag@SiO2NPs. 
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The design of anion receptors with high selectivity has been the subject of intensive research due to their potential 
applications in environmental and health sectors.[1] Porphyrin derivatives are ideally suited for sensor design due 
to their rich spectroscopic and electrochemical properties. Cyanide is one among the toxic anions; even a trace 
amount can affect the living cells, where it binds with cytochrome c and enters into the mitochondrial electron 
transport chain, thus inhibiting cellular respiration.[2] Porphyrin-based receptors for anions have been constructed 
through the derivatization meso-positions having appropriate binding pockets[3a] whereas only a few reports on β-
functionalized porphyrins.[3b] Herein, we have synthesized tetracyano-meso-tetraarylporphyrin and 
perhaloporphyrin Ni(II) complexes (figure 1a). The electron deficient nature was authenticated by spectroscopic 
and electrochemical studies.  
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Figure 1. (a) Molecular structures of electron deficient Ni(II) porphyrins; (b) UV-Vis spectral features of receptor 
3 with various anions in toluene at 298 K. 

These Ni(II) complexes exhibited selective cyanide sensing (figure 1b) and being able to detect (LOD) < 0.15 ppm 
which is lower than the permissible level of cyanide exposure to human recommended by WHO. In this 
presentation, we will discuss about the synthesis, spectral and electrochemical redox properties as well as cyanide 
sensing of synthesized porphyrins in detail.  
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A Ruthenium (II) complex with two 2, 2’-bipyridine and an imidazole phenanthroline ligand was synthesized and 
characterized by electrochemical and optical spectroscopic methods. The complex is having potential to act as a 
combined electron-proton donor when promoted to exited state with visible light of 450nm. Changes in MLCT 
emission of Ruthenium (II) complex and 1,4-benzoquinone is observed by steady-state and time resolved 
spectroscopy. Here 1,4-benzoquione acts as an electron-proton acceptor from exited Ruthenium complex. 
Quenching in the fluorescence and decrease in nanosecond exited state life time on increasing concentration of 
1,4-benzoquione. Emission quenching titration monitored at 650nm at  pH  7 and pH 4 in 1:1 (v : v) CH3CN-H2O. 
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The use of carboxylates as ligand for the synthesis of polynuclear metal complexes is a most successful 
strategy, seen in the past with numerous examples. Currently, the other synthetic approach involving 
phosphonate ligands (R-PO3

2-) are promising because of their ability to coordinate up to nine metal ions by three 
oxygen donors. In order to prepare the molecular phosphonate cags over its preferred extended structures, 
several types ancillary ligands used such as pyrazoles, pyridines, pyridionates, etc.1 Similarly, in combination of 
carboxylates and phosphonates also gave interesting results. Some of them show interesting magnetic properties 
such as single molecule magnets (SMMs).1-3 Here we examine the use of acetylacetonate (acac-) and or 
pyridionate as co-ligand for phosphonate cage complexation reactions; the acac- chelates to the iron centers and 
prevents formation of extended lattices. Two FeIII phosphonate cages, [FeIII

6K2(µ3-O)2(µ-OMe)2(O3P-t-
Bu)4(acac)6(OH2)2(MeOH)4] (1) and [FeIII

4K2(O3P-t-Bu)2(acac)10] (2) have been made from reaction of FeIII(NO3)3, t-
Bu-PO3H2 and acac-H in the presence of KOMe; compound 1 formed in air, while exclusion of air leads to the 
formation of the cage 2. Their structure and magnetic properties are also discussed in the poster.       
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Oxo-alkoxides [1] have been studied as favorable CVD precursors because of the (i) presence of M-O-M core that 
can assist the formation of oxides at low temperature (ii) comparable low reactivity and (iii) presence of high 
atomic economy.  
Germanium(IV) oxo-alkoxide, [(tBuO)3Ge-O-Ge(OtBu)3] (1) was obtained from the lithio derivative, 
[Ge(OtBu)3OLi]4 (2) of tris(tert-butoxy)germanol, [Ge(OtBu)3OH] (3).  [Ge(OtBu)3OH] was synthesized by the 
slow hydrolysis of [Ge(OtBu)3Cl]. 1-3 compounds are sublimable solids and are fully characterized by X-ray 
diffraction studies. The X-ray analyses indicate presence of distorted tetrahedral environment around germanium 
atoms in all the three complexes. TG analyses showed that the oxo-alkoxide is thermally stable and volatilize at 
low temperatures (<300 °C) whereas formation of GeO as the final product at 300 °C is suggested in the case of 
germanol. The high volatility of the newly synthesized compounds makes them interesting precursors for the 
chemical vapor deposition (CVD) process.  

 

 
 

(i) 
 

(ii) 

(iii)  (iv) 

 
Fig. 1: Molecular structures of (i) [Ge(OtBu)3OH] (ii) [Ge(OtBu)3OLi]4 (iii) [(tBuO)3Ge-O-Ge(OtBu)3] and  (iv) TG curves of 

[Ge(OtBu)4], [Ge(OtBu)3Cl], [(tBuO)3Ge-O-Ge(OtBu)3] (1) & [Ge(OtBu)3OH] (3) 
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The stoichiometric reaction of [Re(CO)5Cl] with 2-(Arylazo)phenyl benzyl thioethers 
[ArNNC6H4SCH2Ph: Ar = Ph, 4-Chlorophenyl, 4-Nitrophenyl] (L1−L3) in a ratio of 1:1 in dry toluene under 
refluxing condition afforded the Re(I) complexes of general formula fac-[Re(L)(CO)3Cl] in excellent yields. The 
crystal structure of the complexes [Re(L1)(CO)3Cl], 1 and [Re(L2)(CO)3Cl], 2 were determined by X-ray 
diffractometry study. The ground and excited-state geometries, NMR, absorption, and luminescent properties of 
three Re(I) complexes were examined by DFT and TDDFT methods. Introduction of an electron withdrawing 
group at para position of the phenyl ring attached to N=N bond vary frontier molecular orbital energies, 
compositions and optical properties of these molecules significantly. The lowest lying triplet excited is associated 
with an admixture of 3MLCT and 3ILCT excited state having cis conformation of azoaryl moiety. The emission 
like transition having mixed 3MLCT and 3ILCT nature characterized by natural transition orbital (NTO) and spin 
density difference map analysis. Presence of the electron withdrawing NO2 group leads to the low quantum yield 
through enhanced non-radiative deactivation. The cis orientation at the lowest lying triplet excited state (T1) may 
imply some kind of photoinduced isomerization in the ligand frame and as a result there may be more than one 
emitting species in the solution and hence bi-exponential decay nature was observed for all the complexes. 
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The imidazolin-2-iminato ligands are very interesting due to their analogy to corresponding 

phosphoraneiminato ligand (Ph3PN‒), and cyclopentadienyles (Cp). Deprotonation of imidazoline-2-imine afford 
monoanionic imidazolin-2-iminato ligand which can be expected to act as 2σ, 4π-electron donors towards early 
transition metal or metal in higher oxidation state. [1]Strong metal‒nitrogen interaction is fully indicated by the 
large M‒N‒C bond angle (160‒180º) and very short metal M‒N bond length which incase tends to be among the 
shortest ever reported for a given metal ion.[2] Coordination of formally dianionic imido (NR)2‒ as a terminal 
ligand involves a metal‒nitrogen multiple bond consisting of one σ and one or two π interactions.[3] This 
resembles the bonding in transition metal complexes containing monoanionic imidazolin-2-iminato ligand which 
can be describe by the two limiting resonance structures 1A and 1Bindicating that ability of imidazolium ring to 
stabilize a positive charge leads to highly basic ligand.[1] This property can be used for the synthesis of the 
multidentate ligands which possess nitrogen donor atom with much more enhanced basicity and electron donating 
capacity than the analogous imine system. We have successfully synthesized the multidentate imidazolin-2-
iminophosphines and it’s chalcogenide derivatives to introduce into organometallic chemistry.[4]  

Reaction of imidazoline-2-imine (ImNH) with titanium(IV)tetramide to give imidazolin-2-iminato 
titanium complex 1, which on further treatment with various nucleophiles to give respective nucleophilic 
substituted imidazolin-2-iminato titanium complexes and dimethyl amine as byproduct, this shows the strong 
nucleophilicity of ligand. Attempt to synthesize imido-titanium complex from reaction of complex 1with 
chlorotrimethylsilane and aromatic primary amines leads to the only chlorine substituted product, probably 
because of partial double bond character between ipso-N atom of imidazolin-2-imine ligand and titanium atom. 
Whereas reaction of complex 1 with aromatic amines gives imido-titanium complex 2in excellent yield. Full 
account of synthesis, reactivity and structural aspects of imidazolin-2-imine titanium complexes of imidazolin-2-
imine will be presented. 
 

 

Bond Length/Å 

Ti1‒N1 1.8526(15) 

Ti1‒N4 1.9105(18) 

Ti1‒N6 1.9210(16) 

N1‒C1 1.274(2) 

 

Bond Length/Å 

Ti1‒N1 2.1281(14) 

Ti1‒N4 1.9783(14) 

Ti1‒N5 1.9577(14) 

Ti1‒N6 1.7269(13) 

N1‒C1 1.320(2) 

 
Fig.1: Solid state structures and tables of bond length for Complexes 1(left) and 2(right) hydrogen atoms are 

omitted for clarity 
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P-265: Selective Cu(II) potentiometric sensors based on Calyx in PVC matrix 
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 Cu2+ selective electrode have been fabricated using polyvinyl chloride (PVC) matrix 

membranes containing neutral carrier Calyx ionophores. The addition of sodium 

tetraphenylborate and the plasticizer Di-octyl sebascate (DOS) has been found to substantially 

improve the performance of the sensors. Different combinations of composition have tried to 

find the best suitable composite combination. The PVC based membrane has been attached on 

one open end of a glass tube and a AgCl coated Ag wire has been inserted into the glass tube as 

a contact. 10-2 M solution of Cu2+ has been poured into the glass tube followed by potential of 

the membrane has been measured as a function of copper ion concentration. Interference study 

has been performed to judge the selectivity of this electrode towards Cu (II). The shelf life, pH 

dependency and the reproducibility has also been checked. The sensor has been used in testing 

Cu (II) in field samples and in the potentiometric titration of Cu2+.  

Keywords: Potentiometric sensor, calyx, PVC. 
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Free radicals, along with reactive oxygen species, may play an important role in the pathogenesis and 
progress of many diseases, including cancer, diabetes and sickle cell disease. It has been postulated that 
hydroxamic acids posses various pharmacological effect like anti-cancer/antitumor properties which may closely 
correlated with its antioxidant activities. N-arylhydroxamic acids are neutral polyfunctional molecules, with 
pharmacophoric functionality, -NOH.C=O in their structure. Free radical scavenging activity of the N-
arylhydroxamic acid derivatives N-m-Chloro-2-Methoxybenzohydroxamic Acid (Cl-2-MBHA) and N-m- Chloro-4-
Methoxybenzohydroxamic Acid (Cl-4-MBHA) were evaluated by the following three procedures, DPPH, β-
Carotene-Linoleate bleaching, DNA cleavage protection methods. The DPPH method is based on the reduction of 
alcoholic DPPH solutions in presence of a hydrogen donating antioxidant, hydroxamic acids. The effective 
concentrations (EC50) of scavenging activity against DPPH were 8.99 and 14 mM respectively. The rate of increase 
the inhibition of linoleic acids in β-carotenoid method and protection of DNA from cleavage by peroxide shows 
antioxidant potential of Cl-2-MBHA and Cl-4-MBHA. The effect of concentration on percentage inhibition of lipid 
peroxidation, scavenging activity DPPH and DNA cleavage activities were discussed. The results obtained in the 
present study indicate that the Cl-2-MBHA and Cl-4-MBHA are good free radical scavengers and antioxidants. 

 

  

 

                                                                           

Fig.1: Effects of Cl-4-MBHA and Cl-2-MBHA on protection against hydroxyl radical-induced calf thymus DNA 
damage. 
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Sickle cell disease(SCD) is a genetic disorder which is wide spread all over the world including the  
populations of Africa , central America, Asia.SCD is a genetic disorder associated with the synthesis of abnormal 
hemoglobin as a result of point mutation in the gene coding. The distorted sickle shape of Hb slow’s down it’s 
mobility through blood from reaching organs and tissues. SCD is characterized by the presence of Hbs which has 
the unique property of polymerizing when deoxygenated. Recent studies suggest that patients with sickle cell 
disease suffer from decreased nitric oxide (NO) reserves. Up to 50% of patients with sickle cell disease have 
endothelial dysfunction due to impaired bioavailability of endogenous nitric oxide (NO).As a genetic hereditary 
disease, no specific drug’s are yet available which are cost effective and which have low side effects. The present 
work was done to investigate the in-vitro antisickling and nitric oxide releasing property of hydorxamic acid.  
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Hydroxamic acids, a group of naturally occurring and synthetic weak organic acids of general formula 
RC(=O)N(R’OH), are widespread in the tissues of plants, in metabolites of bacteria and fungi, including complex 
compounds. Binding studies of small molecules to DNA are very important to the development of molecular 
probes and new therapeutic reagents. DNA and RNA molecules are now known to be involved in the processing 
of genetic information at all levels. The calf thymus DNA(ct-DNA) and torula yeast RNA(t-RNA) binding behaviour 
of  N-p-tolyl-iso-valerohydroxamic acid and N-phenyl 2,4-dichloro phenoxybutyrohydroxamic acid was examined 
by UV-visible, fluorescence emission, viscometric technique and molecular modelling. The mode of binding is of 
major groove binding and intercalation type for respective compounds. The absorption spectra of DNA with N-p-
tolyl-iso-valerohydroxamic acid showed hypochromic shift while in case of N-phenyl 2,4-dichloro 
phenoxybutyrohydroxamic acid an isosebestic point was observed. The competitive binding studies showed that 
the complex can displace the ct-DNA/t-RNA bound ethidium bromide (EB) suggesting strong competition with 
EB. Fluorescence quenching emission peak was seen in the ct-DNA/t-RNA-EB system when compound was 
added. Viscometric studies complimented the UV results where a continuous increase in relative viscosity of the 
ct-DNA/t-RNA solution was observed with added optimal hydroxamic acid concentration. Taken together, the 
results suggest that the binding of these hydroxamic acids on the DNA/RNA structure appears to be mostly by 
intercalation. These results reveal the molecular aspects on the interaction of  hydroxamic acids to ct-DNA/t-
RNA. 
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RNA is involved in fundamental biological functions as storage of genetic information, propagation of 
the genetic material  and enzymatic activity. To develop new drugs that target the tRNA, a high-throughput 
screen is necessary to identify compounds that bind to the target with high affinity. To this end, herein present 
an assay to elucidate the specificity of RNA binding efficacy with N-Phenylbenzohydroxamic acid trivially named 
as PBHA, C6H5NOH.C6H5C=O. Hydroxamic acids, the neutral polyfunctional molecules are drug like molecules 
shows both HBD and HBA capability. Various biophysical techniques such as absorption, fluorescence and 
viscosity measurements and molecular docking is used to study the interaction between RNA and ligand. UV- 
Visible absorption spectra and Fluoresence spectra revealed strong binding of PBHA to RNA. Absorption spectra 
shows bathochromic shift and extinct increase in intensity and Fluorescence quenching is also observed. The 
value of affinity constant and Overall binding constant was calculated 5.79 x 104 M-1 and   K’= 1.09 x 105 M-1 
respectively. Ferrocynite quenching and EtBr displacement shows the decrease in emission spectra. The relative 
viscosities of  hydroxamic acid-RNA complexes have increased value as compared to RNA alone. The docked 
posture of RNA and PBHA reveals the strong binding interaction as it has smaller value of binding energy (Fig.1). 
All the experimental evidences indicate that PBHA can strongly bind to RNA through an intercalative mode. 
These results further advance our knowledge to design RNA –binding anticancer agents. 

 

     

 

                         (a) 

 

(b) 

 

(c) 

 

Fig.1: Molecular docking of N-phenylbenzohydroxamic acid and t-RNA. (a) PDB structure of PBHA. (b) PDB 
structure of RNA. (c) Docked posture of PBHA and RNA 
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Hormonal imbalance is generally responsible for Breast Cancer which is one the most frequent cancer 
and second leading cause of cancer deaths in women. To design a biologically active compound, lots of money is 
required for the synthesis of huge number of molecules and to perform their biological characterization, 
followed by separation of active compound, its testing and modification. Therefore, knowledge of QSAR 
parameters of a series of compounds is helpful in saving time and money as there is some quantitative 
relationship between molecular structure and biological activity. 

In the present investigation, hydrophobic, steric and electronic QSAR parameters of series of N-
arylhydroxamic acids have been measured and that of quantum mechanical indices (ELUMO, EHOMO and energy 
gap) are computed. Cytotoxicity of these molecules have been determined in-vitro towards breast cancer cell 
line, MCF-7 by MTT assay. All molecules show anti-tumour activity. The best molecule CBHA was selected for in-
vivo studies. The results show that 89.96 µM of CBHA killed 90% of cancer cells per kg wt. of mice in 16 days. 

Corelation of QSAR parameters with biological activity by Multiple Regression Analysis (MRA) generates 
five equations for the hydroxamic acid moiety, which show that lipophilicity, steric and hydrogen bond 
parameters are responsible for the biological activity of these molecules.  
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Abstract: Photochemical 1, 7-H abstraction and 1, 5-biradical cyclisation of ethers of 2-hydroxyacetophenones 
and benzophenones has been extensively studied. [1]  This photochemical reaction has also been used for the 
synthesis of benzofurans and benzofuran core found in natural product such as Aflatoxin M2. [2]   Strangely, the 
photochemical behavior of ethers of vicinal hydroxynapthophenones such as I, II and III have not been 
investigated so far.  As part of our project concerning the synthesis of Anigopreissin A [3], we synthesized a few 
ethers, vicinal hydroxynapthophenones and investigated their photochemical behaviour.  Irradiation of 1-allyloxy-
2-napthophenone in benzene or acetonitrile at 312 or 360 nm has not yielded the 1, 5 hydrogen abstraction – 
cyclisation product but resulted in the formation of photo Claisen rearrangement product, whereas 2-allyloxy-1-
napthophenone and             2-allyloxy-3-napthophenone were found to be inert under these photochemical 
irradiation conditions.   

 

Reference: 

1. (a) Angelo Albini, Maurizio Fagnoni, Text Book on “Photochemically Generated Intermediates in Synthesis”, John Wiley 
& Sons, 2013; (b) Wagner, P.J.; Park, B.-S., Org. Photochem. 1991, 11, 227; (c) Jarugu Narasimha Moorthy, Subhas 
Samanta, Apurba L. Koner, Satyajit Saha, and Werner M. Nau, J. Am. Chem. Soc., 2008, 130, 13608-13617 

2. (a) Satish C. Gupta, Ashok Saini, Somesh Sharma, Mona Kapoor, Som N. Fdhawan, Tetrahedron Lett., 37, 1996, 8913-
8916. (b) George A. Kraus, P.J. Thomas, Mark D. Schwinden, Tetrahedron Letters, Volume 31, Issue 13, 1990, Pages 
1819–1822. 

3. Lucia Chiummiento, Mario Funicello, Maria Teresa Lopardo, Paolo Lupattelli, Sabine Choppin and Francoise Colobert, 
Eur.J.Org. Chem. 2012, 188-192. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



P-272: SYNTHESIS OF NOVEL N-HETEROCYCLIC CHALCONES AND 
THEIR DERIVATIVES AS POTENTIAL DRUG CANDIDATES 

AGAINST INFECTIOUS DISEASES 

S.R. Desai, S.J. Gawandi,  R. R. Shinde, U. Palyekar, D.Malik, A. Dicholkar, Vidya Desai* 

Department Of Chemistry, Dnyanprasarak Mandal’s College Of Arts, Science and Commerce, 
Assagao-Goa 403507, India. 

E-mail: Sin_desai@yahoo.in 

Abstract: N-Heterocyclic Chalcones form an important group of compounds possessing diverse biological 
applications. Such compounds are known to lead to molecules having varied structural features exhibiting 
interesting bioactive properties that distinguish them from known chalcones and heterocyles. Herein, a series of 
novel N-heterocyclic chalcone derivatives have been designed and synthesized using environmentally benign 
methods by the reaction of quinoxaline carbaldehydes and chloroquinolinyl aldehydes with substituted acetanilides 
(Scheme I and II). These compounds have been characterized by IR, H1NMR spectroscopy. The prepared chalcone 
derivatives have been screened for bioactivity and QSAR studies. 
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P-273: Solvent-Assisted Solid-State Self-Assembly of Pillar[5]quinone  
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This work describes the solvent-mediated self-assembly of pillar[5]quinone (P[5]Q), a symmetric 
cyclamer containing five benzoquinone moieties bridged by five alternating methylene units. The supramolecular 
assembly of P[5]Q is shown to be aided by the solvent 1,1,2,2-tetrachloroethane (TCE), producing a 
microcrystalline material with a fluffy texture. Optical and electron microscopy reveal that the solvate 
P[5]Q·2TCE has a rod-shaped morphology. Owing to the microcrystalline nature of the material, structure 
determination otherwise inaccessible through single crystal XRD, was carried out directly from synergistic 
approach of powder X-ray diffraction data and high-resolution solid-state 13C NMR. The two crystallographically 
distinct TCE molecules occupy different types of void in the structure and have different dynamic properties. 
Crystallization of P[5]Q was attempted from a large number of different solvents, but only TCE was found to 
facilitate the formation of a crystalline phase. Significantly, the crystal structure derived from powder XRD 
augmented by high resolution solid-state 13C NMR rationalizes the role of solvent molecules in the formation of 
channel-like structures yielding supramolecular rods. 

 

                    

     

 

 

 

 

 

Fig.1: (a) Molecular structure of P[5]Q, (b) P[5]Q molecule in the crystal structure of P[5]Q·2TCE, (c) 
representative SEM image of crystallite, (d, e) crystal structure of P[5]Q·2TCE obtained directly from PXRD data 
viewed perpendicular to the columnar arrays & viewed along the c-axis, parallel to the columnar arrays 
respectively. 
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β-Substituted Porphyrins 
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Metalloporphyrinoids play a vital role in many biological processes such as, oxygen transport and storage, electron 
transfer, and monooxygenation reactions.[1] Porphyrins facilitate the formation and stabilization of a broad range 
unusual oxidation states. Such metastable species are key intermediates in energy sources for cells and in the entire 
biological system. The reversibility of the redox chemistry shown by porphyrin i.e. the stability of both their 
mono- and dicationic species, makes them particularly attractive for photo-ionization and photoconductive 
processes.[2] With the objective to achieve the redox tunability through β-substitution, herein, we report the 
synthesis and characterization of 2-nitro/formyl-12,13-disubstituted -meso-tetraphenylporphyrins and their Co(II), 
Ni(II), Cu(II) and Zn(II) complexes (figure 1).  

                

 
 
Figure 1: Molecular structures of new mono- and tri-β-substituted-meso-tetraphenylporphyrin derivatives.  

A large anodic shift in in redox potential were observed for MTPP(X)Y2 and MTPP(NO2)Z2 whereas 
MTPP(CH2OH) show cathodic shift relative to MTPPs. Among the porphyrin derivatives, 
MTPP(NO2)(Phenylethynyl)2 exhibited profound red-shift (~ 25 - 30 nm) of the Soret (B band) and longest 
wavelength band energy, Qx(0,0) relative to MTPP.[3] In this presentation, we will discuss about the regioselective 
synthesis, structural, spectral, electrochemical redox properties of mono- and tri-β-substituted meso-
tetraphenylporphyrins in detail.  
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molecular duplexes with built-in Fluorophore 

Sanjeev Kheria, 1 Amol S. Kotmale,2 P. R. Rajamohanan,2 Gangadhar J. Sanjayan *1 

1Division of Organic Chemistry, CSIR-National Chemical Laboratory, Pune 411008, India 

2Central NMR Facility, CSIR-National Chemical Laboratory, Pune 411008, India. 

E-mail: sb.kheria@ncl.res.in  *Web: http://nclwebapps.ncl.res.in/gjsanjayan/dr_sanjayan.html 

 

Many of the reported AADD-type quadruple H-bonding self-assembling systems that form highly stable 
molecular duplexes suffer from the problem of prototropy – a major type of tautomerism observed in 
heterocycles due to proton shift. As a result, they can exist in multiple prototropic forms, rendering their 
hierarchial structures intricate and structural investigation tricky, eventually limiting their application potential.1,2 
We have successfully developed a rational approach for addressing the prototropy-related problems in 
heterocycle-based self–assembling systems by freezing their H-bonding codes, via intramolecular bifurcated 
hydrogen bonding interactions.3 Concurrently, we are also proposing various strategies to incorporate 
fluorophores into these highly stable self-assembling systems (built-in fluorophores), so as to easily monitor their 
stabilization property and further augment their application potential.  

 

 

Degenerate prototropy in imidazole 

(A)                                                                (B)   

                                        

 

 

  

                 

 

Fig.1: Schematic representation of Quadruple H-bonded molecular duplexes (A) and the exhibition of 
fluorescence in designed molecules (B). 
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P-276: Silver nanoparticles modified carbon dots composite for the 
amperometric detection of glucose  
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Estimation of glucose in the blood samples has been exceedingly important with an advent of alarmic 
rate of Diabetes mellitus affected patients (~150 million people), world-wide [1]. Glucose oxidase (GOx) modified 
electrodes based devices have been extremely popular for last several decades [2], due to their specificity 
towards glucose. However, these electrodes are known to malfunction at high temperature, low humidity and 
extreme pH. In this scenario, non-enzymatic glucose sensors are highly desirable and thus deserve significant 
attention. Recently, it was reported that incorporation of catalyst metal nanoparticles on carbon support like 
graphene oxide or reduced graphene oxide provides greater versatility in carrying out sensing process [3].  In this 
context, carbon quantum dots appear to be a promising material in many applications due to their low toxicity 
and cost [4]. With this motivation, we prepared carbon dots (CD)-silver (Ag) nanoparticles (NPs) composite and 
tested for the electrochemical detection of glucose. The composite was prepared by electrophoretic deposition 
of Ag in form of nanoparticles on the carbon-dots surface. Electrochemical oxidation of glucose on the AgNPs-CD 
modified electrode have been studied in detail, by cyclic voltammetry and chronoamperometry. The sensitivity 
of the modified electrode towards glucose is found to be 1 mA mM-1cm-2, which is indicative of good usability of 
composite for blood glucose sensing.  

 

  

Fig.1:  a) UV-Visible spectra of Carbon dots –Ag nanoparticles composite. b)  CV recorded for composite for 
varied glucose concentration in range of 1mM-14 mM. Inset shows current variation with glucose concentration. 
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Leather industry is one among the major water consuming industries. Conventional 

leather manufacturing generates 30-50 liters of wastewater for every kilogram of raw hide/skin. 

Treatment plants either individually or collectively had been set up to deal with management of 

wastewater, but the sustainability of this process is still questionable due to the high energy and 

cost requirements. On the other hand water scarcity is an emerging threat to the future 

generation. Therefore a green technology intervention is needed to redefine the conventional 

leather processingi.e leather making without water. In this work an attempt has been made to 

produce leather by using a non-aqueous medium.A selection tool has been developed in order 

to choose an appropriate non-aqueous medium in the view of green chemistry principles and 

leather processability. “Propylene carbonate” has been chosen as an alternative medium for 

sustainable leather processing especially in tanningwherethe putrescible raw hides/skins 

converted into non-putrescible leather. Conventionally trivalent chromium salt is employed as a 

tanning agent, and the uptake of chromium is only about 60-65% in aqueous medium. This 

process has been redefined by using propylene carbonate as a medium where the uptake of 

chromium is >99% and the medium can be reused more than a cycle without any further 

treatment. The non-aqueous medium of tanning showed that uniform penetration of chromium 

into the hide in a faster rate (45 min) than aqueous based system (90 min). Tanned leather 

showed comparable thermal, physical and organoleptic properties. Scanning electron 

microscope images reveal that there is no significant change in surface and cross- section of 

aqueous- and non-aqueoustanned leather. Hence the developed green technology had 

significant impact on time and chemical reduction and also eliminates the wastewater discharge 

with pollution load. 

Key Words: Non-aqueous tanning, Chromium, Propylene carbonate, Diffusion 

 

 

 

 

 

 



P-278: Detection of trivalent metal ions: A single molecular turn-on sensor for 
submicromolar detection of Fe3+, Al3+ and Cr3+ in aqueous medium and 
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The development of fluorescent probes for the detection of metal ions1 is attaining importance over other 
conventional methods because of the high sensitivity, low cost and operational simplicity of the former. Multi-
analyte fluorescent probes are superior over conventional single analyte fluorescent probes for field applications. 
Even though most of the multi-analyte fluorescent probes reported2 in the literature are capable of detecting more 
than one ion individually, the collective presence of all the ions limits their performance. The present work 
describes the synthesis and application of a new multi-analyte probe 1 that reveals the presence of trivalent Fe3+, 
Al3+ and Cr3+ ions without any interference from other competing ions. Probe 1 allows the detection of Fe3+, Al3+ 
and Cr3+ ions present submicromolar levels in aqueous samples. The possible chemical transformations of 1 in 
presence of Fe3+, Al3+ and Cr3+ ions have been demonstrated using NMR and ESI-MS analyses. The probe 1 is 
stable at physiological pH, cell membrane permeable, non-toxic to Human keratinocyte cells (HaCaT) under the 
experimental conditions and permits the imaging of HaCaT cells contaminated with Fe3+, Al3+ and Cr3+ ions. The 
details of this study will be presented. 
 

 

 

 

 

 

 

 

 

 

Figure 1. Fluorescence profile of probe 1 in the presence of various metal ions (Fe3+, Na+, K+, Zn2+, Co2+, Ni2+, 
Ca2+, Ba2+, Pb2+, Cr3+, Cu2+, Al3+, Mn2+, Hg2+ and Cd2+) in aqueous medium. 
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Abstract 
Rhodamine is an advantageous class of good photostable dye with long-wavelength absorption of high 

absorption coefficient and emission of outstanding quantum efficiency to be capable of competent fluorescent 
biomarkers [1]. The cis-trans isomerization is playing a vital role in a number of biological systems for 
transmitting the information by binding of an ion or molecule to another binding site through structural changes 
resulting in the dissimilarities in physiological activities and pharmaco-logical effects [2], and  significantly 
important in the design of ion-controlled switching devices and manufacturing of fine chemicals [3]. Till date there 
are some reports on thermal and photo-induced cis-trans isomerisation [4] but metal ion induced cis-trans 
isomerisation is scarce [5] Here, first observation of Al3+ ions induced cis (L) to trans (L′) conformational 
isomerisation with respect to the xanthene moiety of a new rhodamine-B derivative has been established by 
structural elucidation. 

A newly designed bio-friendly rhodamine-B hydrazone derivative (L) which was found to exhibit Al3+ ions 
induced cis (L) to trans (L′) conformational isomerisation with respect to the xanthene moiety signalling by a 
naked-eye color change and a turn-on red fluorescence. The transformation of the weak-fluorescent cis isomer (L) 
to its corresponding trans isomer (L′) selectively by adding Al3+ ions within a short time was evidenced from the 
structural characterisation of the trans isomer (L′) isolated from the Lʹ-Al complex treating with F- ions. Both cis 
and trans isomers were isolated in solid state and both isomers were characterised by physico-chemical and 
spectroscopic tools along with the detailed structural characterisations of both by single crystal X-ray diffraction 
study and theoretical calculations. 

It is also noteworthy to mention that although there are a huge number of reports on rhodamine B derivatives 
as selective sensors for several ions through CHEF or FRET etc processes, neither of the resulting 
complexes/ensembles have been structurally established, as a result it is not well known whether the changes of 
fluorescence phenomena were occurred along with this type of structural change in the probes or not [6]. Thus this 
work will help us to explain the fact of this type of work in proper way. 
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Several biologically significant drug-receptor interactions are weaker and non-covalent in 
nature. These interactions are reversible and extremely important in biological functions. Most 
drug molecules prefer the binding sites on biological receptors where the drug can obtain a 
relaxed conformation. It has been observed that the more strain a drug molecule has in the 
bound form, the greater the tendency of it to dissociate quickly from the receptor. In the present 
study, we have investigated the relative relaxation of drug molecules in free form viz-a-viz 
their bound forms using docking and hybrid QM-MM approach and compared with X-ray 
geometries. In this study, vinblastine sulfate was selected due to its bigger size which enables it 
to form weaker contacts with DNA receptor. Molecular docking provided us with several poses 
with different binding affinities. The bound poses were then subjected to two layer QM-MM 
calculations in which the drug molecule was treated in QM layer while the DNA was treated in 
MM layer. Since no covalent bond was formed in this case, the QM layer did not include any 
atom from the DNA. The major difference observed was in the overall conformation of drug 
molecule after QM-MM treatment. The results showed clearly that binding affinity of VLB-
DNA complexes improved with the relaxation of VLB molecule in DNA bound form. The 
work can serve as a paradigm for further investigations of similar drug-receptor interactions. 
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Abstract: Synthesis and gelation properties of a series of novel bile acid hydrazides are presented. These are new 
supramolecular gelators with potential High-tech applications. These compounds are found to undergo self-
assembly leading to organogelation in certain organic solvents. Compound 1 was found to be the most 
‘‘effective’’ gelator in this series. The properties of this gel have been thoroughly investigated by conventional 
methods typical for molecular gel studies. Sol-gel transition temperature (Tg) of chloroform gels of compounds 1 
and 3 were found to increase with increase in chain length. Sol gel transition was probed using isothermal time 
test and results show that there is instantaneous rise in both the moduli after shear melting which suggests that 
the kinetics of formation of network was very fast. IR and NMR studies revealed hydrogen bonding between 
amidic carbonyl in the side chain and hydroxyl groups of cholic acid. 
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Abstract 

Nucleophilic hydrolysis of carboxylate (I) and phosphate (II) ester in the presence of cationic vesicles of the 
surfactant dioctadecyldimethylammonium halide (III) was studied. The ion-exchange pseudophase model adapted 
to vesicle systems was used to fit the experimental results. An association constant for the hydrolysis of phosphate 
ester was determined by kinetic and spectrophotometric methods[1]. The rate constant for the hydrolysis of 
phosphate ester have also been compared with some cationic micelles of different alkyl chain length (i.e. C12, C14, 
C16, C18) [2].  Kinetic Results have been discussed on the basis of effect of pH, nucleophile concentration and  
micellar and vesicular interactions of nucleophiles and substrates. 
 
Keywords:  Phosphate esters, Dioctadecyldimethylammoniumhalide vesicles.   
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Recently, immense interest has been developed in investigating the hydrogen evolution catalyst based on earth 
abundant elements. [1-3].Among them, the nitrogen doped carbon materials are viewed as potential catalyst for the 
hydrogen evolution reaction (HER).  N2 doping on carbon nanotubes and graphitic carbon is known to reduce the 
overpotential for HER.    However, the systematic investigation about extent of N2 doping in carbon based 
material on HER efficiency is lacking in the literature.  With this motivation, we doped graphene oxide (GO) with 
various amount of nitrogen and prepared graphitic carbon nitride (GCN) with varied nitrogen proportion [4, 5]. 
Their electrocatalytic activity has been investigated by various electrochemical techniques viz. cyclic voltammetry 
(CV), linear sweep voltammetry (LSV) and rotating disk electrode (RDE).  By fitting data into Tafel and 
Koutecky-Levich plots the kinetic parameters viz. exchange current density and electron transfer rate constants 
have been determined. Our results suggest that the rate constant for HER increases systematically with the extent 
of doping.  

 

  

 

Fig.1: Koutecky- Levich plots for GO and GCN. 
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Over the past two decades, direct methanol fuel cells (DMFCs) have received a considerable attention in 
the energy research due to the possibility to use methanol directly in the fuel cells, without prior step of high 
temperature reforming. Pt is till now an unchallengeable electro-catalyst, as it allows to adsorb and cleave 
methanol molecules at relatively less over-potential. Recently, Pt and other noble metals decorated on carbon 
nanotubes and graphene based supports have been immensely studied for this purpose. Normally, the 
electrochemical measurements of methanol oxidation are carried out with drop-casted composites on the 
suitable substrate like glass carbon electrodes. Such modified electrodes give macroscopic surface area which 
may leads to the error in the measurements due to the substantial contribution from the capacitive current. 
These limitations may be overcome by decreasing the surface area of the modified electrode i.e. using ultra-
microelectrode (UME).  

Herein we report, fabrication of UME out of Pt and Au decorated MWCNTs and estimation of kinetic parameters 
from steady state recorded for the oxidation of methanol. For that, the Au and Pt nanoparticles decorated on 
MWCNTs were prepared by in-situ chemical reeducation of metal salts on the surface of MWCNTs. The 
composite materials were characterized by XRD, TEM, AFM analysis. 25 µm UME was loaded with the composites 
by either electrophoretic or simple tapping method. The steady state current were recorded on these electrodes 
in methanol-sulfuric acid mixture. Kinetic parameters have been determined by fitting the data into standard 
analytical expressions.             

 

 

 

 

Fig 1: (a) TEM images of Au/f-MWCNTs composites. The spherical and monodisperse nanoparticles of Au are 
seen to be deposited on MWCNTs (b) Typical TEM images of 2-3nm size Pt decorated on f-MWCNTs 
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The rapid depletion of the fossil fuel and increasing environmental pollutions, bring up an urgent need of 
new materials for the development of renewable and clean energy technologies. Nanomaterials are building block 
for the next sustainable technologies. In recently, nanostructured materials have been successfully investigated in 
energy and environmental applications.The distinctive semiconductor-metal (ZnO/Ag) nanocomposite materials 
were prepared via a simple chemical reduction method. The synthesized material was characterized by UV-Vis 
spectroscopy, photoluminescence spectroscopy, X-ray diffraction, scanning electron microscopy and energy 
dispersive X-ray spectroscopy. Zinc oxide modification with proper amount of silver could greatly enhance the 
photocatalytic and photoelectrocatalytic efficiency of ZnO/Ag nanocomposite. The photodegradation of 
Rhodamine B and photoelectrochemical oxidation of Methanol as a model pollutant for this study. The synergistic 
effect of silver can increase photogenerated electrons-holes separation and effectively inhibit electrons-holes 
recombination. The prepared material exhibit very good catalyst for the degradation of organic pollutant as well as 
energy production. 
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 A metal free carbon nitride nanotube catalyst was used for the first time to produce selectively 
high yields of adipic acid, which has many industrial applications. Structural and textural features of 
the catalyst were investigated using various physico-chemical characterization techniques. Mechanistic 
studies were undertaken to study the influence of various reaction parameters to optimize AA yields. 

 

 

  

Fig.1: (a) Powder XRD of CNNT and (b) Oxidation of cyclohexane with CNNT calcined at different 
temperatures. 

 

Fig. 1 shows the XRD of s-triazine rings (17.8 °), which clearly shows that this material is distinct from g-
C3N4 [1]. The cyclic voltametry measurements show that the material has redox sites that can reduce 
O2 even in the absence of a transition metal. Fig. 2 shows the distribution of various products with 
respect to the calcination temperature of the catalyst. 
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Abstract 
Worldwide dependence on fossil fuels for the production of chemicals and fuels is alarming, as 
these resources are expected to last only for few more decades [1]. Therefore, synthesis of 
renewable fuels and valuable chemical intermediates from biomass has become an important 
area of research. In this work, an efficient catalytic process for the selective conversion of 
biomass-derived 5-hydroxymethylfurfural (HMF) into high-quality liquid fuel 2,5-
dimethylfuran (DMF) is reported over Ru nanoparticles supported on NaY zeolite catalysts.  

 

            
 

                                 Fig. 1: (a) XRD and (b) TPR profiles of various Ru catalysts.    

The similarity in XRD diffraction pattern for the various Ru catalysts and parent NaY indicates 
that, NaY zeolite structure was retained even after Ru exchanged (Fig. 1a). Our investigations 
demonstrate that highly dispersed Ru on NaY can be used for obtaining high yields of DMF 
from HMF. 
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Metal free nitrogen doped reduced graphene oxide (N-rGO) is a promising alternative catalyst for 
oxygen reduction reaction in fuel cells, ultracapacitors and batteries [1-3]. Both theoretical and experimental 
studies reveal that the doping of heteroatom such as nitrogen and sulfur with graphene could alter the electronic 
structure of graphene [4]. In this study, we design a unique and simple ultrasound assisted hydrothermal method 
for the scalable synthesis of N-rGO electrocatalyst with ethylenediamine (EDA) selected as a nitrogen source. The 
EDA is not only the nitrogen source but also used as a reducing agent for GO to obtain N-rGO catalyst. The 
resulting N-rGO with maximum N doping level of ~25 wt% is obtained. The XPS spectra clearly reveal the 
formation of pyrollic-N as a major component, which plays a significant role in high catalytic activity. It is very 
interesting to note that the N-rGO with pyrollic-N displays an excellent catalytic activity towards the reduction of 
4-nitrophenol and subsequent formation of 4-aminophenol. A total 4-NP reduction of 96% was achieved within a 
short span of reaction time (15 min). The present N-rGO catalyst prepared by simple sonochemical assisted 
hydrothermal method may open up a new and cost effective way to synthesis nitrogen doped graphene 
electrocatalyst with high yield of N content. 
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Fig.1: 4-Nitrophenol reduction in the presence of N-rGO catalyst. 
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Aliphatic polyesters are considered as Synthetic petrochemical-based polymers and are attractive to researchers, 

since the starting materials for their synthesis can be obtained from annually renewable resources. Their 

biodegradable and biocompatible nature make them prospective thermoplastic with broad commercial applications 

(e.g.,single-use packaging materials, medical sutures and drugdelivery systems). The alkaline earth metal 

complexes have recently been employed in various catalytic applications such as ROP of cyclic esters1. Much less 

attention has been paid to the alkaline-earth metal selenates, even though a number of heavier chalcogenides are 

known as potential dopants for chalcogen-based Lactide and lactone polymerization. Motivated by these results, 

very recently, we have introduced a bis amidophosphine selenates, [C6H4(NP(Se)Ph2)2]2-(L) into  alkali metals & 

alkaline earth metal chemistry with a smaller to larger ionic radii (Ca-Ba). We have described a series of dymeric 

and highly strained metallacyclic structures of composition [{(THF)3M'}2{C6H4 (NP(Se)Ph2)2}] ( M' =Li, Na and 

K) by the reaction involving ligand  (L) and alkali metal bis(trimethylsilyl)amides in THF slovent.Homoleptic 

heavier alkaline earth metal complexes of composition [M(THF)3{C6H4 (NP(Se)Ph2)2}] (M = Ca, Sr , Ba)are 

reported, which can be prepared in good yield and high purity by two synthetic routes2. From the solid state 

structure it is shown that all the alkaline earth metal complexes crystallize in the triclinic space group P1.All three 

complexes, the coordination polyhedron is formed by di-anionic bis(diphenylphosphinoselenoic amide) 

[Ph2P(Se)NC6H4NP(Se)Ph2]2− ligands and three THF molecules which are present as solvates to provide the metal 

ion seven-fold coordination.In this context, the full accounts of synthetic routes, solid state structures and 

coordination behavior of the ligands in all the complexes and catalytic application will be presented.  

 

Fig 1: Solid State Structure of Strontium complexFig 2: Solid State Structure of Barium complex 
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Amoxicillin is a β-Lactum antibiotics, which kills bacteria by inhibiting the formation of peptidoglycan that 
constitutes the bacterial cell wall1. The resistance that develops in bacteria for antibiotics led the scientific 
world to think about the future aspects for modifying the way through which antibiotics works in bacteria 
and become lethal for them. Therefore, we tried to evaluate the antibacterial property of one of the most 
marketed antibiotics Amoxicillin after being conjugated with quantum dots. We have synthesized CdSe/ZnS 
quantum dots that have been characterized through various spectroscopic techniques viz. UV-Vis 
spectroscopy, Fluorescence Measurements, FTIR analysis, X-Ray diffraction (XRD) study and Transmission 
electron microscopy (TEM). The surface of quantum dots has been conjugated with Amoxicillin by 
corbodiimied coupling with the help of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDC) and N-
hydroxysuccinimide (NHS) as conjugating agent between Amoxicillin and functionalized quantum dots2. The 
antibacterial properties of QD-Conjugated Amoxicillin have been determined by disc diffusion assay. The 
potency of QD-Conjugated Amoxicillin has been estimated by determining their MIC50 for the selected strain 
of gram-negative bacteria such as E. coli and Pseudomonas aeruginosa.  

 

Key words: - β-Lactum antibiotics, CdSe/ZnS quantum dots, QD-Conjugated antibiotics, MIC50.  
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ABSTRACT 

Surface functionalized magnetic iron oxide nanoparticles (NPs) are a kind of novel functional materials, which 
have been widely used in the nanobiotechnology for various applications such as magnetic resonance imaging 
(MRI) contrast enhancement, tissue repair, immunoassay, detoxification of biological fluids, drug delivery and in 
cell separation. [2]  In the present investigation, we have synthesized Fe3O4/Au core-shell NPs (CSNPs) using 
micro emulsion technique. Micro emulsion methods have shown the assurance of core and shell formation and 
enhanced stability and sphericity of the nanoparticles. The CSNPs functionalized with thiolated DNA. The CSNPs 
and DNA conjugated CSNPs have been characterized using UV-VIS spectrophotometer, Fluorescence 
Microscope. Transmission Electron Microscope (TEM), Scanning Electron Microscope (SEM), FTIR analysis and  
X-Ray Diffraction (XRD) techniques.[1] 

Key Words: Fe3O4/Au core-shell NPs, Microemulsion, DNA Conjugation, TEM.  
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Coordination polymers and metal–organic frameworks of transition metal complexes with polydentate Schiff base 
ligands have developed an area of immense interest in inorganic chemistry for their potential application in several 
fields [1]. Due to the presence of C=N group in the Schiff base, they act as good corrosion inhibitors. The metal 
complexes formed out of Schiff bases are expected to provide better efficiency due to larger size and their 
compactness [2]. 

In persistence of our quest for developing corrosion inhibitors with high effectiveness and efficiency, we 
have synthesized and characterized a Schiff base, 2-hydroxy-propiophenone anthranoyl hydrazone (Haabh) and its 
mononuclear Mn(II), and polynuclear Cu(II) and Zn(II) metal complexes. The reaction of ligand with Cu(II) and 
Zn(II) in methanol gives polymeric complex, while the similar reaction with Mn(II) gives a cyclised quinazoline 
derivative. However, in ethanol, Mn(II) gives a mononuclear complex with the ligand. The polymeric complexes 
are better corrosion inhibitors for mild steel than monomer. 
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Two new Schiff bases, ferrocenecarboxaldehydepropanoylhydrazone (fcph) and 
ferrocenecarboxaldehydefuroylhydrazone (fcfh) have been synthesized and characterized by elemental analyses, 
electronic, IR and NMR spectral studies. Finally the structures of fcph and fcfh are confirmed by single crystal X-
ray diffraction technique. The Schiff bases fcph and fcfh exhibit E-configuration about the >C=N bond. 
Intermolecular H-bonding interaction stabilizes the structure of both compounds. Both the compounds shows 
quasi-reversible one electron redox behaviour. The corrosion inhibition study of the Schiff bases have been 
performed by using weight loss, potentiodynamicpolarization and electrochemical impedance spectroscopy (EIS) 
measurements. The compounds fcph and fcfh show an appreciable corrosion inhibition property against corrosion 
of mild steel in 0.5 M H2SO4 solution at 298 K. It has been observed that fcfh shows greater corrosion inhibition 
efficiency than fcph. As the concentration of the Schiff bases increases, corrosion inhibition property of the 
compounds increases. 
 

 
 
Fig.1: Two new ferrocene Schiff bases derived from hydrazides have been synthesized and characterized by 
various spectral techniques and X-ray crystallography. Both the compounds show quasi reversible one electron 
redox and effective corrosion-inhibition behaviour for mild steel in 0.5M H2SO4 medium.  

 

 

 

 

 

 

 

 

 

 



                                   
P-294: Activation of Inactive Chiral Salen Cobalt (II) Complex by Water 
Stable Yttrium(III) trifluoromethanesulfonate Lewis Acid 
 

Santosh Singh Thakur* and Deepak Patel 
Department of Chemistry 

Guru Ghasidas Vishwavidyalaya (A Central University) 
 Bilaspur (Chhattisgarh), India-495009  

E-mail: santosh.chirality@gmail.com; ssthakur_02@yahoo.com  
Abstract  
     The inactive chiral salen cobalt (II) complex has been activated by Lewis acid 
Y(O3SCF3)3.Tris(trifluoromethanesulfonate)Yttrium (III) acts as water stable Lewis acid and forms the activated 
dimeric type chiral salen Co complex (Scheme 1). The asymmetric catalytic method using Jacobsen’s chiral 
(salen)CoIII  complex [1] as a catalyst via hydrolytic kinetic resolution (HKR) of racemic terminal epoxides proved 
to be as an attractive and scalable method to prepare optically pure terminal epoxides . The novel type of dimeric 
chiral salen complex thus prepared may act as a chiral catalyst in the asymmetric ring opening reactions of 
terminal epoxides via HKR pathway to prepare enantiomerically enriched terminal epoxides [2,3].  
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Multinuclear grid-type metal complexes, in which perpendicular ligand strands containing n binding pockets form 
2D [n × n] metallosupramolecular arrays (n = 2-5) composed of 2n ligands and n2 metal ions, have attracted 
considerable attention, mainly because of their potential applications in the field of molecular electronics with 
promising switching, logic, and data-storage functions. Polytopic Pyridine 2,6-dihydrazone based ligands has been 
synthesized and physico-chemically characterized by various analytical methods. These ligands depict the power 
of self-assembly as a methodology for the synthesis of polymetallic systems with specific and predetermined 
organization of metal centers in a close proximity, which could be utilized to generate bi-stable molecule based 
materials. A new Pyridine2,6-dihydrazone-based ligand and its Mn(II) complex has been synthesized by the self-
assembly of Ligand and Mn(II) metal ions and structurally characterized. Its magnetic properties have also been 
investigated. The crystal structure reveals that the complex formed the [3 x 3] MnII

9 square grid like structure. 

 

Fig.1: Structural representation of [3x3] Mn(II) grid core structure. 
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Amide bond constitute one of the most essential part in organic synthesis as well as in chemical and 
pharmaceutical industries.[1] Common method used for the synthesis is the condensation of carboxylic acid with 
amines or the reaction of acid chloride with amines, is highly atom inefficient, produced large amount of toxic 
wastes which affect the environment.[2] Though a lot of research has been done in this field, still there is a 
demand of green and efficient alternatives for the synthesis. In this context aminocarbonylation act as 
alternative, offers single step, in-situ generation of carbonyl functional group from readily available and 
inexpensive carbon monoxide and aryl halides for the synthesis of amides with amines.[3] Aminocabonylation 
using palladium catalyst has been extensively studied from four decades, but synthetic protocols using 
heterogeneous catalysis are very less.[4] Recently, use of nanoparticles have attracted great interest because of 
combine properties of both homogeneous and heterogeneous catalyst. In this context, we have developed an 
efficient system for aminocarbonylation using covalently stabilized, reusable and easily recoverable Pd 
nanoparticles from easily available feed stock such as carbon monoxide, aryl halides and amines.[5] This 
synthetic protocol is highly efficient and yielded various amides in good yields. 

 

 

 

 

Scheme 1: Pd nanoparticle catalyzed aminocarbonylation for the synthesis of amides.  
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Potassium is one of the macronutrients, essential for agricultural productivity. Commonly used potassium 
fertilizers arepotassium chloride (MOP), potassium sulfate (SOP), potassium nitrate (NOP), Potassium ammonium 
phosphate (KNP)etc.[1]Tartaric acid exhibits pH dependent ion selectivity and have been successfully used as 
recyclable K+ precipitant for recovery of potash from sea bittern. [2] Precipitated potassium bitartrate is further 
decomposed to obtain desired potassium salt solution with co-generation of recyclable tartrate moiety. In the 
present work we are reporting possibility of using diverse K-bearing raw materials e.g., biomass char/ash, MOP, 
industrial effluent etc., to obtain various multinutrient potash fertilizers.[3] Apart from being able to utilize non-
conventional feed-stocks, this approach allows upgradation of MOP to agronomically superior multi-nutrient 
potassic fertilizers. 

 

Scheme: General scheme for recover and production of potassium salts from different potash source. 
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A disposable plastic chip electrode [1] and a reference electrode based on ionic liquid [2] are 
reported individually from our laboratory. These electrodes were assembled in a single 
cartridge comprising working, counter and reference electrodes. This cartridge has been used to 
determine various metals like Pb, Hg, As, Cd etc. in real water samples. The experiments have 
been performed using stripping voltammetry technique and calibration plot for Pb has been 
made. The experimental conditions included pH 4.0 and the reduction potential was maintained 
at -1.2 V potential for 10 minutes for stripping. 

The cartridge was found quite sensitive towards detection of heavy metal ions in water 
samples. Plastic chip electrode assembly provides a fascinating opportunity for conducting on-
site/ off laboratory electroanalytical experiments as it is quite easy to prepare and cost effective.  

 

Fig.1: Calibration plot for lead (black solid line) in synthetic sample and corresponding 
concentration of lead in different real water samples (dotted lines). 
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We have designed and synthesized a series of conformationally constrained small molecule peptide 
sequences that mimic the second mitochondria-derived activator of caspase (Smac) or direct IAP binding protein 
with low pI (DIABLO). Smac promotes apoptosis through antagonizing inhibitor of apoptosis proteins (IAPs), 
including XIAP, cIAP-1 and cIAP-2.1 Designing of Smac analogs were done from the structure-activity relationship 
(SAR) studies of various Smac mimetics.2 The reverse turn motifs reported previously from our group3 were 
incorporated in the turn segment of Smac tetrapeptide (AVPI) in order to further improve the binding affinity and 
anti-cancer efficacy.  

 

 

 

 

 

Fig. 1: Synthetic analogs of Smac peptide described herein.   
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We have synthesized azobenzene derivatives tetra substituted with carbazole (AZO-Cbz), phenothiazine 
(AZO-Phz), and phenyl (AZO-Phy) group on meta position and their photochemical and photophysical properties 
were studied. While, the AZO-Phy undergoes reversible photoisomerization from trans↔cis upon irradiation at 
365 nm, the carbazole and phenothiazine substituted azobenzenes are found to be inert to photosiomerization. Due 
to the prevention of photoisomerization by sterically crowded AZO-Cbz and AZO-Phz, both compounds are found 
to show blue luminescence at room temperature. The origin of the luminescence will be explored using time 
resolved absorption and fluorescence studies. Our preliminary studies indicate that apart from steric hindrance, the 
electronic properties are also responsible for the absence of photoisomerization. Indeed, the prevention of 
photoisomerization makes these azobenzene derivatives as highly photostable dyes for textile and leather 
industries.        

 
Fig.1: Normalized UV-vis absorption and emission                    
spectroscopy in CHCl3 at room temperature. 
 

 

 

 

 

 

 

 

 

 

 

 

      

Fig.2: Schematic representation of photoisomerization 
prevention of azobenzene by phosphorescence  


