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14th ISCB INTERNATIONAL CONFERENCE (1SCBC-2010) 
 

CHEMICAL BIOLOGY FOR DISCOVERY; PERSPECTIVES AND CHALLENGES 
January 15 ς 18, 2010 

SCIENTIFIC PROGRAM  
 
Friday, January 15-01-2010 

 

9.30 ς 2.30 AM Registration 

2.30 PM-3.20 PM Inaugural Session 

Welcome Address:  Dr. Tushar Kanti Chakraborty, Director, CDRI 

Introduction to ISCB: Dr. P.M.S. Chauhan, Secretary, ISCB. 

Presidential Address: Prof. D.P. Singh, Vice chancellor , BHU, Varanasi 

Address by Chief guest Prof. David St. C. Black, Secretary General ,IUPAC 

University of New South Wales , Sydney, Australia 

Vote of Thanks: Dr. P.M.S. Chauhan, Secretary, ISCB 

3.20 PM-4.00 PM High-Tea  

Session ς I   

Chairpersons: Prof. Vadim T. Ivanov and Prof. Cynthia J. Burrows 

PL-1  
4.00 PM-4.40 PM 

Colin J. Suckling, University of Strathclyde, Glasgow, Scotland,UK 

Heterocyclic chemistry at the edge of biology and medicine 

PL-2 
4.40 PM-5.40 PM 

Michael D. Threadgill, University of Bath, Claverton UK 

Nad+-Requiring Enzymes As Targets For Medicinal Chemistry 

5.40 PM-6.30 PM ISCB Award Lecture-1  & 2 

 

6.30 PM ς 7.30 PM   Poster Session -1 (Poster Numbers 1-80) 
7.30 PM ς 8.30 PM   Cultural Programme    
8.30 PM    Dinner 
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Saturday, January 16-01-2010 
 
SESSION ς II: Chairpersons: Prof. Colin J. Suckling and Prof Michael D. Threadgill 
 

PL-3, 
9.00 PM ς9.40 PM 

 V.T. Ivanov , Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Russian 
Academy of Sciences, Moscow, Russia 
Challenges and practical perspectives of peptidomic research 

PL-4 
9.40 -10.20PM 

Tsann-Long Su,Institute of Biomedical Sciences, Academia Sinica, Taipei ,Taiwan. 
Oncologic Drug Development: From Target Identification to Bedside 

IL-1, 
10.20PM -10.50PM 

Cynthia J. Burrows, University of Utah, , USA 
Lessons from DNA Damage Applied to siRNA 

IL -2, 
10.50PM-11.20PM 

Aloysius Siriwardena, , Université de Picardie Jules Verne, Amiens, France 
Synthetic tools that modulate the action glycan metabolising enzymes: 
the simpler the better ? 

 
Tea: 11.20 AM-11.40 PM 

 

Parallel Session-III (HALL A) 
Chairpersons: Prof. Jyoti Chattopadhyaya and Dr. Mukund Chorghade 
 

IL-3 
11.40 PM-12.10PM 

Asit K. Chakraborti, 
National Institute of Pharmaceutical Education and Research (NIPER), S. A. S. 
Nagar, Punjab ς 160062, India 
Sustainable Development: An Exploration to the Wonderland of Ionic Liquids 

IL-4 
12.10PM-12.40PM 

Leena Otsomaa, Orion Corporation, Orion Pharma, Finland 
Challenges of Medicinal Chemists 

IL-5 
12.50 -1.20PM 

Sreeni Devidas, GVK BioSciences Pvt.Ltd., Hyderabad, India. 
Drug Discovery: Is reliance increasing on India and are we prepared for the 
challenges? 

 

Parallel Session-IV (HALL B) 

Chairpersons: Prof. Graham B. Jones and Dr. Sham Nikam 
 

IL-6 
11.40 PM-12.10PM 

Andrea Vasella, ETH Zurich, Zurich, Switzerland  
A New Type of Oligonucleotide Analogues 

IL-7 
12.10PM-12.40 

Prof.V.S.Parmar , Delhi University ,Delhi 
Biocatalytic Synthesis of Pharmaceutically Important Nanomaterials  

IL-8 
12.40PM -1.10PM 

S. M. S. Chauhan, Delhi University , Delhi 
Supramolecular Capsules from Functional Porphyrins and Related Macrocycles 

 

Lunch  1.20 PM - 2.20 PMParallel Session-V (HALL A) 

Chairpersons: Dr. K.C. Gupta and Dr. Sudhir K. Singh 

IL-9 
2.20-2.50 

Graham B. Jones, Department of Chemistry & Chemical Biology, Northeastern 

University, Boston, MA 

Natural Product Inspired Probes of DNA and RNA Microenvironments 

IL-10 
2.50 PM-3.20 PM 

Sham Nikam ς Nycomed, Germany 
Optimization of chemical leads in multi-target strategies 

IL-11 
3.20 PM-3.50 PM 

David Haydon, Prolysis Ltd. UK 
Discovery and Development of Novel Antibacterials: Antibacterial inhibitors of the 
essential cell division protein FtsZ  

IL-12 
3.50 PM -4.10 PM 

Barbara Zajc, The City College and The City University of New York 
MODULAR ASSEMBLY OF FLUOROORGANICS USING JULIA OLEFINATION 
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IL-13 
4.10 PM -4.30 PM 

Anil Kumar, BITS, PILANI, Raj. 
Design and Synthesis of Src Tyrosine Kinase Inhibitors as Therapeutic Agents 

Tea  4.30 PM -4.50 PM  

Parallel Session-VI (HALL A) 

Chairpersons: Prof. Barbara Zajc and Prof Mahesh K. Lakshman 

O-1 
4.50 PM-5.00 PM 
 

Palwinder Singh, Department of Chemistry, Guru Nanak Dev University, Amritsar 
Studies of interactions of acridone derivatives with P-gp, ATP and Mg

2+
 - Search 

for MDR modulators led to the identification of an anti-candidasis agent  

O-2 
5.00 PM-5.10 PM 

Mona Semalty, H.N.B. Garhwal University, Srinagar (Garhwal) 
Development of formulations of root extract of Urtica dioica for hair growth 
promotion and identification of responsible bioactive constituents  

O-3 
5.10 PM-5.20 PM 
 

Akhilesh Kumar Verma, University of Delhi, Delhi 
Copper-Catalyzed Regioselective Tandem Synthesis of Indolo, Pyrrolo [2,1-
a]isoquinolines and Indolo[2,1-f][1,6]Naphthyridines by the Preferential Addition 
of N-Heterocycles on ortho-haloalkynes followed by Intramolecular C-2 Arylation  

O-4 
5.20 PM-5.30 PM 

M. Bansal ,  Institute of Medical Sciences,  Banaras Hindu University,  Varanasi 
An assessment of safflower (Carthamus tinctorius) seed extract in the treatment 
of periodontal osseous defects in humans: A pilot study  

O-5 
5.30P M-5.40 PM 

Vaibhav P. Mehta, Katholieke Universiteit Leuven, Heverlee, Leuven, BELGIUM. 
Transition metal-catalyzed desulfitative c-c bond forming reactions of 2-(1h)-
pyrazinones 

O-6 
5.40 PM-5.50 PM 

Neeloo Singh, Central Drug Research Institute, Lucknow 
Target-to-Drug Discovery for Novel Leishmaniacidals 

O-7 
5.50 PM-6.00 PM 

Pannuru Venkatesu
 
, Department of Chemistry, University of Delhi, Delhi , India 

9ŦŦŜŎǘǎ ƻŦ hǎƳƻƭȅǘŜǎ ƻǊ 5ŜƴŀǘǳǊŀƴǘǎ ƻƴ ʰ-Chymotrypsin Activity and the 
Folding/Unfolding Transition States 

 

Parallel Session- VII (HALL B) 

Chairpersons: Prof. Manas Chakrabarty and Dr. Kesav Deo 

IL-14 
2.20 PM -2.50 PM 

J. Senn-Bilfinger, Nycomed GmbH & University Suttgart, Germany 
Analogue ς based Design of Gastric Acid Anti-secretory Agents.  

Past and Present 

IL-15 
2.50 PM-3.20 PM 
 

Veena Agarwal ς Nicholas Piramal, Mumbai 
Innovative Approaches for Discovery and Development of Therapeutics  
in Oncology and Metabolic Disorders 

IL-16 
3.20 PM-3.50 PM 

Ashvani Singh ς Vertex San Diago,USA 
Cystic Fibrosis Drug Discovery 

IL-17 
3.50 PM -  4.10 PM 

M. S. Shingare, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad, 
India 
Quinoline based various antimicrobials  

IL-18 
4.10 PM ς 4.30 PM 
 

Dalip Kumar 
Chemistry Group, Birla Institute of Technology and Science, Pilani India 
Design and Synthesis of Novel Bioactive Heterocycles as Potential Anticancer Agents 

Tea  4.30 PM -4.50 PM  
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Parallel Session-VIII (HALL B 

Chairpersons: Dr. S. B. Katti and Dr. Leena Otsomaa 

IL-19 
4.50 PM ς 5.10 PM 

Abhijit Roychowdhury, Piramal Life Sciences, Mumbai , India 

Small molecule mTOR inhibitors as anti-cancer agents: Is 

selectivity an issue? 

O-8 
5.10PM ς 5.20PM 

Ram Sagar, University of Oxford, Oxford UK. 
Synthesis and in-planta activity of caged/phosphotriester precursors of 
trehalose-6-phosphate (T6P 

O-9 
5.20PM-5.30PM 

Islam Khan, Kuwait University, Kuwait 
Curcumin ameliorates experimental colitis: Singnal transduction through TLR-4 
Receptor and Myd88  

O-10 
5.30 PM - 5.40PM 

Bandana Bose, Banaras Hindu University, Varanasi-221005, India. 
Mg(NO3)2 primed seeds: A better tool for somatic embryogenesis in rice (variety- 
Swarna) ςA first report. 

O-11 
5.40 PM - 5.50 PM 
 

Anjali M. Rahatgaonkar,
 
Institute of Science, Civil Lines, Nagpur 440001, India 

Facile polymer supported syntheses of n-pegylated quinoline scaffolds:  A 
convienient drug delivery technique 

O-12 
5.50PM ς 6.00 PM 

Okram M. Singh, Department of Chemistry, Manipur University, Canchipur, 
Imphal 
Facile synthesis of novel coumarins under solvent-free conditions and their 
antioxidant evaluation  

O-13 
6.00 PM-6.10PM 

Meenu Aggarwal, [ƛƴƎŀȅŀΩǎ ¦ƴƛǾŜǊǎƛǘȅΣ Nachauli , Faridabad 
Biological and Toxicological Studies of new derivatives synthesised from the 
sesquiterpene lactones isolated from medicinal plants 

 

6.00 PM ς 7.30 PM   Poster Session -II (Poster Numbers 81-160) 
7.30 PM ς 8.30 PM   Cultural Programme    
8.30 PM    Dinner 
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Sunday, January 17-01-2010 
 SESSION ς IX 
Chairpersons: Prof. Graham B. Jones and Prof. David Haydon 

PL-5 
9.30 AM ς 10.10 AM 

S. Chandrasekaran, Indian Institute of Science, Bangalore-560012, India 
Studies on the Synthesis of Thiosugars as Glycosidase Inhibitors                                             

PL-6 
10.10 AM ς 10.50 AM 

Jyoti Chattopadhyaya , Uppsala University,  Uppsala, Sweden  
The Importance of Being Nucleic Acids ς Some Structural and Reactivity Considerations.  

Tea : 10.50 AM - 11.10 AM 
Parallel Session X (Hall A) 

Chairpersons: Prof. S.Chandrasekaran and Prof. Dr. Andrea Vasella  

IL-20 
11.10 AM - 11.40PM 

David St. C. Black, University of New South Wales, Sydney, Australia 
The Role of Molecular Activation, in the Generation of New Indole Reactivity 

IL-21 
11.40 AM ς 12.10 AM 

Nancy B. Jackson, Sandia National Laboratories,Albuquerque,NM 
The Role of Safety and Security in Chemical Sustainability 

IL-22 
12.10 AM - 12.40 PM 

John C. Amedio Jr, ZIOPHARM Oncology, , U.S.A. 
Palifosfamide ό½¸a!Ch{ϰύ:A Novel Molecule for the Treatment of Soft Tissue 
Sarcoma 

IL-23 
12.40 PM ς 1.10 PM 

Greg Bisacchi, Infection Chemistry, Astra Zeneca Research, Bostan, 

USA 

The Exploitation of Diverse Lead Generation Paradigms to Identify Novel 
Antibacterial Agents 

IL-24 
1.10 PM ς 1.30 PM 

Mohan Prasad, Ranbaxy Research Laboratories, Gurgaon 
Process Development & Scale up From a Generics Perspective 

 

Parallel Session XI  Prof. S.P. Singh and Prof. V.K.Tandon 

IL-25 
11.10 AM - 11.40PM 

Mukund S. Chorghade,THINQ Pharma, USA 
Value Creation and New Opportunities in Medicinal Chemistry, Drug Discovery, 
Process Development and Project Management of Technology Transfer 

IL-26 
11.40 AM ς 12.10 AM 

Dr. Michael N. Liebman,  Strategic Medicine, Inc. PA 19348,USA 

IL-27 
12.10 AM - 12.30 PM 

R. A. Mane, Dr. Babasaheb Ambedkar Marathwada University,Aurangabad 
Organic Transformations leading to bioactive molecules accelerated by biocatalysts 

IL-28 
12.30 PM - 12.50 PM 

Ashok K. Prasad ,University of Delhi, Delhi 

Nucleosides and Nucleic Acids: Present and Future Drugs 

IL-29 
12.50 PM - 1.10 PM 

Sanjay Kumar, Piramal Life Sciences, Mumbai , India 
Discovery of novel inhibitors targeting HIF-1alpha towards anticancer drug 
development 

 
Lunch 1.1 0 PM ς 2.00 PM 

Parallel Session ςXII (Hall A)  Chairpersons: Prof. Nancy B. Jackson and Dr.R.Tuli  

IL-30 
02.00 PM - 02.30 PM 

Binghe Wang, Department of Chemistry and Center for Biotechnology and Drug 
Design, Georgia State University, Atlanta, GA 30302-4098, USA 
Boronolectins and fluorescent boronolectins as potential research tools and 
diagnostics 

IL-31 
02.30 PM - 3.00 PM 

Mahesh K. Lakshman, The City College and The City University of New York,  USA 
Phosphonium ion chemistry en route to nucleoside modification 

IL-32 
3.00 PM - 03.20 PM 

Bipin Pandey, CMC and NPR Department, Zydus Research Centre, Zydus Cadila, 
Ahmedabad  
Importance of Salts and Polymorphs during Drug Discovery and Development 
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IL-33 
03.30- 03.50 PM 

Kanchugarakoppal. S. Rangappa, University of Mysore, ,Mysore 
Implications of heterocycles as chemotherapeutic agents: drug discovery 
programme 

IL-34 
03.50 PM - 4.10 PM 

Shiv K. Agarwal,Unimark Remedies Ltd,  Hindustan Antibiotic Campus, Pune  
Anticancer Drugs derived from Natural Products 

O-16 
4.10 PM - 4.20PM 

Raman K Sharma,Delhi University Delhi 
Exploring Enzyme Substrate Specificity for the Separation of Anomeric Mixture of 
O-Aryl Nucleosides of Diagnostic   Importance 

 
 

Parallel Session XIII (Hall B) 
Chairpersons: Prof. Tsann-Long Su and and Dr. John C. Amedio  

IL-35 
02.00 PM - 02.30 PM 

Vinod Bhakuni, Central Drug Research Institute, CSIR, Lucknow 226001, India. 
An enzymatically active fibrillar film of bacteriophage-associated hyaluronate 
lyase (hylp2)  

IL-36 
02.30 PM - 3.00 PM 

Dr. Sajan Joseph - Lilly & Comp 
BisIndolyl Maleimides and Indolocarbazoles as Cyclin Dependent Kinase 
Inhibitors 

IL-37 
3.00 PM - 03.20 PM 

A.S. Mustafa, Kuwait University, Kuwait 
Cell mediated immunity assays identify ESAT6-family of proteins for diagnostic 
and vaccine relevance using overlapping synthetic peptides corresponding to 
genomic regions of difference of Mycobacterium tuberculosis 

IL-38 
03.20- 03.40 PM 

Anamik Shah 
Department of Chemistry,Saurashtra University, Rajkot- 360 005 
Design, synthesis and small library generation of benzo pyrans and other& Their 
in vitro anticancer evaluation 

IL-39 
03.40 PM - 4.00 PM 

Vishnu K Tandon, Department of Chemistry,Lucknow University,Lucknow-India 
Proliferation and Apoptosis in Cancer Cells: The role of Chromophore  

IL-40 
4.00 PM-4.20 PM 

Surat Kumar, Dayalbagh Educational Institute,Dayalbagh, Agra, INDIA 
Nucleic Acid Binding of Alkaloids: Fluorescence, Docking and Molecular Modeling 
Approaches 

 

SPECIAL SESSION 
Chairperson: Prof. David Black 
PL-7 
 
4.30 PM - 5.10 PM   Prof. Robert H. Grubbs, Nobel laureate,  

California Institute of Technology, Pasadena, USA 

 

TEA 5.10 PM - 5.30 PM 
 

Parallel Session XIV (Hall A) 
Chairpersons: Dr.  Yetendra Kumar and  Prof.Anil K. Singh 

PL-8 
5.30 PM ς 6.10 PM 

Ram Vishwakarma,,Indian Institute of Integrative Medicine, Jammu, Chemical 

biology of GPI molecules 

IL-41 
6.10 PM ς 6.30 PM 

Parthasarathi Das, Aurigene Discovery Technologies Limited, Hyderabad  
 Macrolide and Ketolide Antibiotics: Synthetic Studies on Narbonolide 

IL-42 
6.30 PM ς 6.50 PM 

Arun K. Sinha,  Institute of Himalayan Bioresource Technology (CSIR), Palampur 

Exploring environmentally benign chemical and biocatalytic routes for 
bioactive phenolics 
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Parallel Session XV (Hall B) 
Chairpersons: Dr.Vinod Bhakuni & Dr. S. K.Agarwal   

PL-9 
5.30 PM ς 6.10 PM 

Cemil OGRETIRΣ9ǎƪƛǒŜƘƛǊ hǎƳŀƴƎŀȊƛ ¦ƴƛǾŜǊǎƛǘȅ ǘǊȅ Σ¢ǳǊƪŜȅ 
Theoretical  approaches to  drug design case studies on QSAR and QSPR  

IL-44A 
6.10 PM-6.40 PM 

Dr. Chafique Hamdouchi - Lilly & Comp 

IL-43 
6.40 PM ς 7.00 PM 

Rajiv Sharma, Piramal Life Sciences Limited, Mumbai, India 
Structure-CYP Inhibition Relationships 

IL-44 
7.00 PM ς 7.20 PM 

Ian A Cliffe ,Ranbaxy,Gurgaon 
Use of Virtual Compound Libraries for Chemical Hit Finding 

 
7.00 PM - 8.30 PM  Poster session-III  (Poster Nos. 160 onward) 
8.30 PM    Dinner   

Monday 18, January, 2010 
 
 SESSION ςXVI  
Chairpersons: Prof. Virinder S. Parmar and Prof. S.M.S.Chauhan 

IL-45 
9.30 AM -10.10 AM 

Vinod K. Singh,Indian Institute of Science Education and Research Bhopal 
Total Synthesis of Bioactive Natural Products  

IL-46 
10.10 AM -10.40 AM 

Anil K. Singh, Indian Institute of Technology, Bombay,Mumbai 
Design, synthesis and antiradical activity of novel Vitamin E compounds 

IL-47 
10.40 AM -11.10PM 

Dr. Soumitra Banerjee, Fine Solutions Ltd, Israel 
Recent advances in containment technologies for Anti cancer drugs 

11.10PM-11.40PM Prof.Luis Echegoyen Director, Division of Chemistry, National Science Foundation 
USA 

IL-48 
11.40PM-12.10 PM 

Vommina V. Sureshbabu, , Bangalore University, Bangalore 
Synthesis of Peptides and Peptidomimetics: Isothiocyanates derived N-protected 
amino acids and their utility in the preparation of thioureidopeptides 

IL-49 
12.10 PM - 12.30 PM 

Ramesh C. Gupta,Torrent pharmaceuticals Ltd. Gandhinagar , Gujarat, INDIA  
Advanced glycation end products and diabetic complications: An overview. 

IL-50 
12.30 PM - 12.50 PM 

Diwan S Rawat,Department of Chemistry, University of Delhi, Delhi-110007, India 
Synthesis and Antimalarial Activity Evaluation of Tetraoxanes, Tetraoxane-
aminoquinoline/triazine Conjugates 

 
12.50 AM ς  1.30  PM   Award session and Valedictory Session  
1.30 PM ς 2.00 PM   Lunch   
2.00 PM    Sightseeing     
2.20 PM - 3.30 PM   ISCB GENERAL BODY MEETING  
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Planery Lectures 
PL-1 

NAD+-Requiring Enzymes as Targets For Medicinal Chemistry 
Michael D. Threadgill 

Medicinal Chemistry, Department of Pharmacy & Pharmacology, University of Bath, Claverton Down, Bath 
BA2 7AY, United Kingdom m.d.threadgill@bath.ac.uk 

NAD
+
 (nicotinamide adenine dinucleotide) is one of the most important small molecular components of 

the cell, being present at ca. 0.3 mM in the cytosol of many mammalian cells [1]. Many important 
pathways use NAD

+
 (or its reduced form NADH) and it is a substrate or co-factor for more than 100 

enzymes. Thus selecting only one of these enzymes as a target for selective drug design may seem an 
impossible challenge but several NAD

+
-requiring enzymes have been proposed and exploited as drug 

targets [2]. The enzymes that use NAD
+
 can be divided into two groups, oxidoreductases and those that 

use NAD
+
 as a source of electrophilic ADP-ribose. Amongst these oxidoreductases, the human inosine 

monophosphate dehydrogenases (IMPDHs), which catalyse the oxidation of IMP to XMP as the rate-
determining step of de novo purine biosynthesis, have been the target of much drug design research for 
treatment of cancer and viral infections [3]. The group of enzymes that use NAD

+
 as a source of electro-

philic ADP-ribose can be sub-divided into four sub-groups: mono-ADP-ribosyltransferases (bacterial toxins 
and mammalian ARTs), ADP-ribosyl cyclases, sirtuins (N-AcLys protein deacetylases) and poly(ADP-
ribose)polymerases (PARPs). The mammalian ARTs attach single 
ADP-ribose units to (usually) Arg residues in the target proteins 
and have roles in extracellular signalling and in regulating act-
ivities of target proteins [4]; these have been proposed as 
potential targets for drug design [5] but few inhibitors are 
reported. ADP-ribosyl cyclases use NAD

+
 to generate cyclic-ADP-

ribose to control release of Ca
2+

 from intracellular stores; 
inhibitors are known but the medicinal applications are unclear 
[6]. The seven mammalian sirtuins use NAD

+
 as an activating electrophile in catalysing the removal of 

acetyl groups from the side-chains of Lys residues in their substrate proteins; this deacetylation regulates 
the activities of the proteins, which are important in many cellular functions [7]. Inhibition of sirtuin activ-
ity and stimulation of their deacetylation functions have both been proposed and are being researched in 
medicinal chemistry of diabetes, cancer, aging, etc. [8,9]. The PARPs, which poly(ADP-ribose) polymers 
onto Glu residues of the target proteins, have received the most attention from the medicinal chemists 
[10]. Pharmacological inhibition of PARP-1 has applications in treatment of cancer, inflammatory diseases 
and ischaemia-reperfusion injury, although many agents are not isoform-selective.  
In this lecture, the therapeutic opportunities for selective inhibition of NAD

+
-requiring enzymes will be 

reviewed, with presentation of our recent results on the effects of inhibition of PARP-1 on metastasis of 
cancer, on selective inhibition of the PARP-2 isoform, on inhibition of the sirtuins and exciting chemistry 
discovered on the way to potent and selective inhibitors, including the 5-AIQs and the Q8Cs [11-13].  
 
REFERENCES 

1. H Yang, T Yang, J A Baur, E Perez, T Matsui, J J Carmona, D W Lamming, N C Souza-Pinto, V A 
Bohr, A   Rosenzweig, R de Cabo, A A Sauve and D A Sinclair, Cell 130, 2007, 1095. 

2. L Chen, R Petrelli, K Felczak, G Gao, L Bonnac, L S Yu, E M Bennett and K W Pankiewicz, Curr. 
Med.  Chem. 15, 2008, 650.  

3. L Hedstrom, Chem. Rev. 109, 2009, 2903. 
4. M Di Girolamo, N Dani, A Stilla and D Corda, FEBS Lett. 272, 2005, 4565. 
5. M Seman, S Adriouch, F Haag and F Koch-Nolte, Curr. Med. Chem. 11, 2004, 857. 
6. B V L Potter and T F Walseth, Curr. Mol. Med. 4, 2004, 303. 
7. T Finkel, C-X Deng and R Mostoslavsky, Nature 460, 2009, 587. 
8. R C Neugebauer, W Sippl and M Jung, Curr. Pharm. Design 14, 2008, 562. 
9. A A Sauve, Curr. Pharm. Design 15, 2009, 45. 
10. E C Y Woon and M D Threadgill, Curr. Med. Chem. 12, 2005, 2373. 
11. A Dhami, M F Mahon, M D Lloyd and M D Threadgill, Tetrahedron 65, 2009, 4751. 
12. M Li, M D Threadgill, Y Wang, C Cai and X Lin, Pathobiol. 76, 2009, 108. 
13. A-M Lord, M F Mahon, M D Lloyd and M D Threadgill, J. Med. Chem. 52, 2009, 868. 
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PL-2 

Heterocyclic chemistry at the edge of biology and medicine 
Colin J. Suckling 

WestCHEM  Research School, Department of Pure& Applied Chemistry, University of Strathclyde, Glasgow, 
Scotland, c.j.suckling@strath.ac.uk 

 
Heterocyclic compounds feature prominently in nature. In terms of playing active roles in biology, 
nucleobases and cofactors are especially significant. We have chosen to work in two major fields at the 
interface between chemistry and biology, namely the chemistry of fused pyrimidines, which include 
pteridines, pyridopyrimidines, and pyrrolopyrimidines, and the chemistry of DNA minor groove binders 
(MGBs). In the former case, we have investigated methods of synthesis that lead to highly diversified 
structures in each of the three classes of fused pyrimidine taking advantage of the ability of pyrimidines to 
react with electrophiles and nucleophiles in appropriate cases. The products of these synthetic studies 
have been evaluated in a range of screens for anti-infective activity; important results have been obtained 
for antitrypanosomal activity leading to a proof of concept of a new treatment trypanosomiasis through 
the parallel inhibition of pteridine reductase 1 and dihydrofolate reductase. A further novel application of 
fused pyrimidines concerns the activation of nitric oxide synthases by blocked dihydropterins. These 
compounds, originally prepared at Strathclyde in the 1980s, have been found to be almost as effective as 
the natural cofactor, tetrahydrobiopterin, in supporting the oxidation of arginine by nitric oxide synthases. 
In the DNA field, we have developed new design criteria for minor groove binders that emphasise the 
importance of the physicochemical properties of these compounds. By introducing alkene links in place of 
amides and increasing the hydrophobicity of specific regions of the minor groove binders, we have 
discovered potent antibacterial agents that bind to DNA and owe their selectivity to differential 
penetration into the target Gram positive bacterial cells compared with Gram negative bacterial cells or 
mammalian cells. The lecture will firstly describe some new diversity oriented synthetic methods for fused 
pyrimidines followed by their biological activity, in particular the proof of concept for the treatment of 
trypanosomiasis. Secondly, the design and properties of antibacterial minor groove binders will be 
discussed with emphasis upon the role of physicochemical properties and specific hydrogen bonds in 
determining activity and selectivity. 
 
PL-3 

Challenges and practical perspectives of peptidomic research 
V. T. Ivanov 

Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Russian Academy of Sciences, Moscow, Russia 
 
Peptidomic studies, i.e. total screening of biological samples for peptides hold considerable promise for 
elucidating biochemical regulatory networks and for discovery of new bioactive molecules or disease 
markers. The following general aspects of peptidomic research will be discussed in the presentation: 

 How far one should (or can) go down the concentration axis in the screening process? 

 To what extent the extracts of biological samples represent the endogenous composition of 
peptides? What information can be inferred from the artifacts obtained in the course of sample 
preparation? 

 What are the relative merits and disadvantages of peptidomic studies of different types of 
biological material (tissues, cell cultures, fluids, etc.)? 

 How general are the conclusions derived from peptidomic studies of animal samples? Do they 
apply to plants? To prokaryotes? 

 What is the biological function of separate peptidome components and of the whole peptidome? 

 To what extent is the human peptidome disease sensitive? Can it be applied to human 
diagnostics? 

 Answers to these questions will be attempted basing on 10 years of studies in the title Institute. 
Data will be presented and discussed, obtained on peptides from rat tissue and plant extracts, 
human erythrocytes, several tumor cell cultures and clinical blood samples.    

 

mailto:c.j.suckling@strath.ac.uk
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PL-4 

Oncologic Drug Development: From Target Identification to Bedside 
Tsann-Long Su 

Laboratory of Bioorganic Chemistry, Institute of Biomedical Sciences, Academia Sinica,  
Taipei, 115, Taiwan. 

 
Cancer is one of the top ten leading causes of death in the world. Many strategies for treating cancer 
patient have been applied clinically. These include chemotherapy, radiation therapy, surgery, and other 
treatment methods. However, the advances in the treatment of malignant diseases have been limited 
because of the failure to identify unique biochemical and/or biological properties which are able to clearly 
distinguish cancer from normal cell population. Consequently, current available anticancer agents lack 
tumor selectivity and possess a narrow therapeutic index. In the recent years, there have been marked 
advances in the understanding tumor cell biology and oncogenes, leading to the identification of novel 
targets for designing new anticancer agents (Targeted Cancer Therapies) or Gene Therapy. These new 
treatment strategies have prolonged patient lives significantly and in some cases provided cures to certain 
oncologic diseases. Despite these advances, it is important to know that there are still tumor cells that 
remain very difficult to kill due to their heterogeneity. Multi-drug resistance (MDR), tumor invasion and 
metastasis are the leading cause of death in cancer patients and major barrier in cancer patient 
treatment. In this presentation, the past, present and future of anticancer drug research and 
development from target identification to bedside will be discussed.  
 
PL-5 

Studies on the Synthesis of Thiosugars as Glycosidase Inhibitors 
S. Chandrasekaran 

Department of Organic Chemistry,Indian Institute of Science, Bangalore-560012, India 
 
Thiosugars possess unusual physicochemical properties and differ from their oxygen analogs in terms of 
geometry, conformation  and flexibility . Many functionalized thiosugars occur  naturally and a large 
number of this class of compounds have been studied extensively as glycosidase inhibitors and as HIV 
protease inhibitors. The chemistry of thiosugars poses unique synthetic problems and we have tried to 
develop  new synthetic methodologies involving the use of benzyltriethylammonium tetrathiomolybdate  
as the sulfur transfer  reagent  for the construction of a wide range of functionalized thiosugar derivatives. 
The interesting redox chemistry of molybdenum ςsulfur systems  has been exploited to carry out 
intriguing , multi-step , tandem processes for the synthesis of thiodugars. Studies related to the synthesis 
of  enantiopure  thiepane derivatives, conformationally locked thiosugars and  deoxy thiosugars will be 
discussed in this lecture.     
                                     

  

                    
 
PL-6 

The Importance of Being Nucleic Acids ς  
Some Structural and Reactivity Considerations. 

J. Chattopadhyaya 
Program of Bioorganic Chemistry (ICM), Box 581, Biomedical Center, Uppsala University, S-751 23 

Uppsala, Sweden E-mail: jyoti@boc.uu.se  www.boc.uu.se 
 
The intrinsic dynamic and architectural flexibility of DNA and RNA, resulting in to specific function, are the 
result of cooperative interplay of pentofuranose, nucleobase and phosphodiester moieties. At least 
following components are found to be important to account for the structure-activity of nucleic acids.  
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A. Stereoelectronics in Nucleosides and Nucleotides  
We have earlier shown [for a free download of our monograph on "Stereoelectronic Effects in 
Nucleosides & Nucleotides and their Structural Implications", see our website http://www.boc.uu.se/] 
that the interplay of various stereoelectronic gauche and anomeric and associated steric effects 
energetically drive the sugar-phosphate conformation, which, in turn, is dictated by the electronic nature 
of the aglycone and other substituents of the sugar ring, as well as by stacking, H-bonding and 
electrostatic interactions:  
B. Nucleobase Reactivity of DNA and RNA is sequence-dependent  
Our pH-dependent chemical shift changes of different aromatic marker protons in a set of dimers, trimers, 
tetramers, pentamers, hexamers and heptamers in the single-stranded DNA and RNA series show that the 
nearest-neighbor nucleobases in ssRNA are electronically coupled as a result of variable electrostatic 
interaction (Stacking and Destacking). This interaction of the nearest-neighbor nucleobases modulates 
chemical reactivities of the participating nucleobases, giving variable pKa

 
perturbations in the 

nucleobases, meaning that, for example, all adeninyl residues are not chemically equivalent within a 
sequence context.  
C. Phosphate Reactivity of DNA and RNA is sequence-dependent  
The internucleotidic phosphates are chemically non-uniform owing to their different local 
microenvironments owing to change of the sequence context.  
References:  
!ƭƭ ǊŜƭŜǾŀƴǘ ǇǳōƭƛŎŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ŀǳǘƘƻǊΩǎ ƭŀō Ŏŀƴ ōŜ ŦƻǳƴŘ ŀǘ ǘƘŜ ŀǳǘƘƻǊΩǎ ǿŜōǎƛǘŜΥ ǎŜŜ 
http://www. boc.uu.se/]  
 
PL-7 

Robert H. Grubbs, Nobel laureate, 
California Institute of Technology, Pasadena, USA 

 
PL-8 

Chemical biology of GPI molecules 
Ram VishwakarmaError! Bookmark not defined.  

Indian Institute of Integrative Medicine, Jammu 180001, National Institute of Immunology,  
New Delhi 110067 

 
Since the discovery [1,2] of glycosylphosphatidylinositol (GPI) molecules as a novel and alternative mode 
of membrane-anchoring of specialized cell-surface proteins, the biology of these complex glycolipids has 
remained in focus.

 
Subsequently, several GPI-anchors and protein-free GPIs have been isolated all across 

the biology.  The GPIs are produced in high abundance by protozoan parasites (Leishmania, Trypanosoma 
and Plasmodium) and are essential virulence factors that help the parasites to infect, proliferate and 
subvert the human host immune system. Marked differences in the structure and biosynthesis of GPIs 
from the parasites and human cells have been identified providing valuable targets for drug and vaccine 
design.  Even among the parasites, various species express GPIs with subtle structural differences that 
manifest in remarkable and, at times, opposing biological functions in the host. Their structural 
complexity and biological activity presents substantial challenges to synthetic chemistry. Despite the 
concerted efforts of several leading groups, total synthesis of a given full-length GPI molecules remains a 
daunting task which is further complicated by the presence of (a) structural and functional differences 
among the species and (b) significant micro-heterogeneity in their lipid and glycan domains. In our efforts 
[3-9] on chemical biology of parasitic GPI molecules, we designed [10] new and efficient approaches for 
the synthesis of the full-length GPI molecules and their structural and functional mimics. We have 
extended this work for the preparation of novel fluorescent GPIs as valuable biological probes and used 
them to address specific questions pertaining to the biosynthesis [11,12], inhibitor design [13] and 
membrane (lipid-raft)

 
organization [14]. Some of our recent work [15] will be discussed in the 

presentation. 
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14. R. A. Vishwakarma and D. Ruhela, The Enzymes, 26, 181-227 (2009) 

 
PL-9 

Theoretical Approaches To Drug Design Case Studies On QSAR And QSPR 
Cemil OGRETIR  

9ǎƪƛǒŜƘƛǊ hǎƳŀƴƎŀȊƛ ¦ƴƛǾŜǊǎƛǘȅ CŀŎǳƭǘȅ ƻŦ !Ǌǘǎ ϧ {ŎƛŜƴŎŜǎ /ƘŜƳƛǎǘǊȅ 5ŜǇŀǊǘƳŜƴǘΣ 9ǎƪƛǒŜƘƛǊΣ¢ǳǊƪŜȅΦ 
cogretir@ogu.edu.tr 

 
After giving a historical development in theoretical drug design an introduction to theoretical methods 
which have been used up to date will be surveyed. Some examples of the applications will be presented 
[1-14]. 
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IL-1 

Lessons from DNA Damage Applied to siRNA 
Cynthia J. Burrows*, Arunkumar Kannan, Uday Ghanty 

Department of Chemistry, University of Utah, 315 S. 1400 East, Salt Lake City, UT 84112-0850, USA 
burrows@chem.utah.edu 

 
Knockdown of specific genes of interest by siRNA is one of the very promising approaches of current drug 
design. One important problem that needs to be addressed is the off-target effects of siRNA. Many off-
target effects can be attributed to the interaction of siRNA with double-strand RNA binding proteins such 
as protein kinases, and these interactions divert siRNAs in the cell, lowering their efficacy.  One approach 
to this problem incorporates a switchable base that can inhibit PKR binding in one conformation while 
permitting activity in the RISC in another conformation.  8-Oxo-2'-deoxyguanosine (OG) is a common 
product of DNA damage formed from oxidative stress in the cell.  OG is known to exist in both anti and 
syn conformations based on the complementary base in the opposite strand, and this bipartisan property 
accounts for its mutagenicity in DNA.  In current work, a series of 8-oxo-2'-deoxyguanosine and other 
purine analogs has been synthesized and then incorporated into various positions of siRNA known to 
knock down caspase-2. The results obtained from these experiments will be used for designing better 
siRNA with fewer off-target effects and better knock-down capability. 
 
IL-2 

Synthetic Tools That Modulate The Action Glycan Metabolising Enzymes:  
The Simpler The Better ? 

Sambhaji Chavan1, Saumya Roy1, Jean-Sébastien Bauman1, Udayan Das2, Rao 
Nagaweshar2, Yuan Liu2, Goni Toudjani1, Heather Strachan4, Doug Kuntz3, David Rose3, 

Kelley Moremen4, Aloysius Siriwardena1,2,4
*  

Laboratoire des Glucides (UMR 6912), Université de Picardie Jules Verne, Amiens, France (1); Department 
of Chemistry & Biochemistry, University of Mississippi, Oxford, Mississippi, USA (2); Ontario Cancer 

Institute, Toronto, Canada (3); Complex Carbohydrate Research Center, Athens, Georgia, USA  
(4).  email: aloysius.siriwardena@u-picardie.fr siriward@ccrc.uga.edu 

 
We have for some time been interested in designing and synthesizing chemical tools with which to 
modulate the action of oligosaccharide-metabolising enzymes. We were primarily motivated by the 
possibility that these synthetic tools might be exploited to modulated and probed various physiological 
events and also as strategy for the treatment of various diseases. Inhibiting the enzymes that guarantee 
the fidelity of N-glycan biosynthesis is have been targeted as a strategy to fight cancer, Heptatitis C and a 
host of other diseases. 
Natural products with inhibitory activity against glycosyl hydrolases (GH) have been the primary 
inspiration for the design of analogs promising to display improved selectivity and potency for their target 
DIΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎȅƴǘƘŜǎŜǎΩ ƻŦ ǎǳŎƘ ŀƴŀƭƻƎǎ ƛǎ ƻŦǘŜƴ ƭŀōƻǊƛƻǳǎ ŀƴŘ Ƙŀǎ ƳƻǊŜ ƻŦǘŜƴ ǘƘŀƴ ƴƻǘ ƭŜŘ ǘƻ 
compounds with poorer characteristics than those desired. 
The design and synthesis of a number of alternative synthetic inhibitors will be described in this 
presentation that deviate from their natural counterparts in important ways. Moreover, rapid strategies 
ŦƻǊ ǘƘŜ ǎȅƴǘƘŜǎŜǎΩ ƻf these compounds that we have recently developed will be presented. 
For selected compounds, biological results will be discussed and inhibition, crystallographic, 
thermodynamic and computational data will be evoked to rationalize the observed activities. 
 
IL-3 

Sustainable Development: An Exploration to the Wonderland of Ionic Liquids 
Asit K. Chakraborti 

 
Department of Medicinal Chemistry, National Institute of Pharmaceutical Education and Research (NIPER), 

S. A. S. Nagar, Punjab ς 160062, India. email: akchakraborti@niper.ac.in 
 

mailto:siriward@ccrc.uga.edu
mailto:akchakraborti@niper.ac.in
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While a sea change is being witnessed in the drug development strategies due to the advent of molecular 
biology and more recently proteomics/genomics, organic synthesis still holds the central stage. However, 
there has been a tremendous influence of green chemistry tools on medicinal chemistry and chemistry 
research based organizations1 due to the adverse effect of the chemical processes on the environment. 
To comply with the triple bottom line philosophy2 in the chemical processes a few major directives of the 
environment protection agency are to: (i) maintain atom economy, (iii) replace stoichiometric reactions 
by catalytic methods, (iii) use solid acid catalysts, (iv) use alternate reaction media. Towards the 
fulfillment of these objectives we introduced various synthetic strategies/coƴŎŜǇǘǎΥ ΨŜƭŜŎǘǊƻǇƘƛƭŜ-
ƴǳŎƭƻŜǇƘƛƭŜ Řǳŀƭ ŀŎǘƛǾŀǘƛƻƴΩ ŦƻǊ ŀǘƻƳ ŜŎƻƴƻƳƛŎŀƭ ƳŜǘƘȅƭŀǘƛƻƴκŜǘƘȅƭŀǘƛƻƴΣо ƴƻǾŜƭ ŎƻƴŎŜǇǘ ƻŦ ΨŘŜƳŀƴŘ 
ōŀǎŜŘ ǘƘƛƻƭŀǘŜ ŀƴƛƻƴ ƎŜƴŜǊŀǘƛƻƴΩ ŦƻǊ ŎƘŜƳƻ-selective functional group transformations,4 discovery of 
novel solid acid catalysts5 that are being actively pursued by researchers globally for various synthesis, 
ŀƴŘ ǇǊƻǾƛŘŜŘ ŀ ƳŜŎƘŀƴƛǎǘƛŎ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ǊŀǘŜ ŀŎŎŜƭŜǊŀǘƛƻƴ ƛƴ ŀǉǳŜƻǳǎ ƳŜŘƛǳƳ ŀǎ ΨŜƭŜŎǘǊƻǇƘƛƭŜ 
ƴǳŎƭŜƻǇƘƛƭŜ Řǳŀƭ ŀŎǘƛǾŀǘƛƻƴ ǘƘǊƻǳƎƘ ŎƻƻǇŜǊŀǘƛǾŜ ƘȅŘǊƻƎŜƴ ōƻƴŘŜŘ ƴŜǘǿƻǊƪΩс ǘƘŀǘ ǿƻǳƭŘ ǇǊƻƳote a 
rational selection of water as the reaction medium. The emergence of ionic liquids (ILs) has inspired a 
major culturer change in sustainable development and are being touted as the future green solvents7 to 
replace volatile organic solvents that amounts to >80% of the mass utilization in the manufacture of drugs 
and pharmaceuticals and with recovery efficiency of ~50 ς 85% are the major culprits in causing damage 
to the environment.8 However, the environment friendly image of ILs is under critical assessment on 
issues pertaining to combustibility, toxicity, and biodegradability that generates the need to redefine their 
use other than reaction medium. Organocatalysis using ILs shows a new horizon. However, the wonder is 
how ILs accelerate organic reactions!  An exploration of the wonderland of ILs with a view to understand 
the molecular level interaction of ILs with the reactants reveals for the first time the role of ILs as 
ΨŜƭŜŎǘǊƻǇƘƛƭŜ ƴǳŎƭŜƻǇƘƛƭŜ Řǳŀƭ ŀŎǘƛǾŀǘƛƻƴΩ ƻǊƎŀƴƻ-Ŏŀǘŀƭȅǎǘǎ ǘƘǊƻǳƎƘ ΨŎƻƻǇŜǊŀǘƛǾŜ hydrogen bond and 
charge-ŎƘŀǊƎŜ ƛƴǘŜǊŀŎǘƛƻƴ ƴŜǘǿƻǊƪΩф ǘƘŀǘ ǿƻǳƭŘ ŦƻǊƳ ǘƘŜ ōŀǎƛǎ ƻŦ Ǌŀǘƛƻƴŀƭ ŎƘƻƛŎŜ ƻŦ L[ǎ ŀǎ ƻǊƎŀƴƻŎŀǘŀƭȅǎǘǎ 
for a desired reaction with a prior knowledge/assessment of the hydrogen bond donor ability of the C-2 
hydrogen atom of the bmim based ILs and the substrates as well as the hydrogen bond acceptor property 
of the counter anion of the ILs and the reactants. 
References: 
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tǊƻŘǳŎǘƛǾƛǘȅ ƻŦ wϧ5 ƛƴ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ƛƴŘǳǎǘǊȅ Ƙŀǎ ōŜŜƴ ŀƴ ƛǎǎǳŜ ǎƛƴŎŜ ƭŀǘŜ флΩǎ ŘǳŜ ǘƻ ǘƘŜ ŘŜŎǊŜŀǎƛƴƎ 
ƴǳƳōŜǊ ƻŦ ŀǇǇǊƻǾŜŘ b/9Ωǎ ŀǎ wϧ5 ǎǇŜƴŘƛƴƎ Ƙŀǎ ōŜŜƴ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƎǊƻǿƛƴƎΦ

1
 Many new technologies 

have been adapted to drug discovery, but their significance to overall R&D productivity is still waiting for 
their final proof.

2
 Naturally emphasis on productivity has put pressure to the key players in drug 

discovery, like medicinal chemists. At the same time concern on innovativeness, open-mindedness and 
enabling serendipity in discovery has been invokening.

3
 tŀǊǘ ƻŦ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ƳŜŘƛŎƛƴŀƭ ŎƘŜƳƛǎǘǎΩ ǿƻǊƪ 

have changed along with new possibilities that the new technologies have given for drug discovery. Along 
with these new possibilities new challenges have come up as well. Some characteristics of medicinal 
ŎƘŜƳƛǎǘΩǎ ǿƻǊƪ ƘŀǾŜ ǊŜƳŀƛƴŜŘ ǘƘŜ ǎŀƳŜΣ ōǳǘ ǘƻŘŀȅΩǎ Ŏƻƴǘƛƴǳŀƭ ƛƴŎǊŜŀǎŜ ƻŦ ǳǊƎŜƴŎȅ Ƙŀǎ ŦƻǊŎŜŘ ŎƘŜƳƛǎǘǎ ǘƻ 
look for new solutions and to change their way of working. 
In this presentation some of the many chalƭŜƴƎŜǎ ƻŦ ƳŜŘƛŎƛƴŀƭ ŎƘŜƳƛǎǘǎ ǿƛƭƭ ōŜ ƘƛƎƘƭƛƎƘǘŜŘ ŀƴŘ hǊƛƻƴΩǎ 
solutions will be presented. 
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Drug Discovery: Is reliance increasing on India and are we prepared for the challenges? 
Sreeni Devidas  and  J B Gupta  
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Hyderabad, India. Email: sreeni.devidas@gvkbio.com 

  
The Indian pharmaceutical industry has been noted for its innovation in the generics space for several 
decades. The Indian Contract Research industry has been noted for its cost effective  yet high quality 
delivery systems across the entire drugs discovery value chain ranging from early discovery through to 
running clinical trials. However, India has rarely been a destination for conducting innovative drug 
discovery. However, over the past Four years, India has seen a rapid increase in the number of 
collaborations that foster true innovation. There has been an exponential increase in the number in the 
past two years. While India has traditionally been very strong in some of the basic areas of drug discovery 
such as Chemistry, the number and experience of qualified personnel and infrastructure in some of the 
other critical areas is lacking or limited. The talk will focus on the current state of the industry and discuss 
some of the challenges seen by the industry.  

 
IL-6 

Towards Novel Oligonucleotide Analogues 
Andrea Vasella, 

Laboratory for Organic Chemistry ETH Zurich, Zurich, Switzerland 
 
Nucleic acids and their analogues all possess a contiguous backbone to which the nucleobases are 
attached. We wondered if this differentiation is necessary for pairing, for the formation of defined 
structural elements (helices, loops, bulges etc.), and for their function. We set ourselves the goal of 
designing analogues where the backbone is replaced by elements directly linking nucleobases to each 
other and to evaluate the pairing of such analogues to form defined structural elements. The ultimate 
goal is the design and synthesize analogues of this type that possess useful properties. 
The first such analogues possess an acetylenic moiety linking adenosine (A) and uridine (U) units. To 
minimize the synthetic effort we analysed the association of partially protected, self-complementary 
dinucleosides of this type in organic solvents. Association may lead to linear or to cyclic aggregates, 
pairing leading to duplexes that are cyclic by virtue of the hydrogen bonds between complementary 
nucleobases. Pairing was analysed by 

1
H-NMR spectroscopy (dilution experiments), molecular weight 
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determination, and the temperature dependence of CD-spectra, denoting base stacking. These analogues 
pair, unless unfavourable H-bonds bias the conformation. 
Thiomethylene-linked analogues are synthesized more readily, and pair. Guanosine-derived, 
thiomethylene or aminomethylene-linked dinucleosides form quartetts. Cytidine-derived di- and 
oligonucleosides are soluble in water. Pairing of a A and U derived tetranucleoside results in an incipient 
helix. An octanucleoside comprising all nucleobases forms a helix, and is soluble in water.  
Of theseveral analogues devoid of a carbohydrate moiety that were designed and synthesized, one octa-
nucleoside linked by amide bonds pairs in aqueous solution. 
 The stage is set for the design of analogues that possess the correct geometry to interact with nucleic 
acids and/or proteins. 
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Biocatalytic Synthesis of Pharmaceutically Important Nanomaterials 
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Bioorganic Laboratory, Department of Chemistry, University of Delhi, Delhi ς 110 007 (India) and Institute 
for NanoScience and Engineering Technology, Department of Chemistry, University of Massachusetts 

Lowell,Lowell, MA 01854 (USA)  Email: virparmar@gmail.com 

 
The charter of pharmaceutical industries and chemical research in general is changing today because of 
the pressing need to develop environmentally benign methodologies for the synthesis of well-defined 
molecules having precise structural features and pharmacological action. Biocatalytic reactions in 
synthetic sequences provide unique advantages of efficiency, selectivity, economy and environmental 
friendliness. 
We have successfully used lipases from different sources, i.e. procine pancreas, and Candida, 
Pseudomonas and Aspergillus species in carrying out selective organic reactions and in polymerization 
reactions. A few highly novel amphiphilic polymer systems based on PEGs having a broad range of 
chemical functionalities under mild conditions have been prepared. These novel copolymers that 
aggregate in aqueous medium to form nanospheres have been found to be very useful in the 
encapsulation of small hydrophobic drugs. Our investigations have enabled the design and development 
of a model polymer system that has high drug affinity (from small drug aspirin to high molecular mass 
drugs, insulin and inulin), controlled release profile for the incorporated drug, and good compatibility 
between the core forming block and incorporated drug. The detailed results in these areas would be 
presented at the Symposium. 
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4. w YǳƳŀǊΣ w ¢ȅŀƎƛΣ ±{ tŀǊƳŀǊΣ [! {ŀƳǳŜƭǎƻƴΣ W YǳƳŀǊ ŀƴŘ !/ ²ŀǘǘŜǊǎƻƴΦ .ƛƻŎŀǘŀƭȅǘƛŎ άƎǊŜŜƴέ 
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Supramolecular Capsules from Functional Porphyrins and Related Macrocycles 
S. M. S. Chauhan 

Department of Chemistry University of Delhi, Delhi-110007 
Email: smschauhaun@chemistry.du.ac.in 

 
Formation of supramolecular capsules using noncovalent interactions is an important area in 
supramolecular chemistry. Supramolecular capsules are suitable for separations, sensors, catalyst and 
medical applications. Porphyrins specially chlorophylls are tetrapyrrolic macrocylcles ubiquitous in nature. 
Porphyrinic assemblies are of fundamental importance to develop the models for light-harvesting 
antenna and photosynthetic reaction centres as well as building blocks for the construction of different 
photonic materials.

1
 

The noncovalent interactions such as hydrogen bondings, metal coordination, ionic interactions and 
hydrophobic interactions are involved in the formation of supramolecular capsules.

2
 The formation of 

four hydrogen bonds between a tetracarboxy calixarene with meso-tetra(2-pyridyl)porphyrin form the 
self-assembled capsules. The metal-coordination with heteroatoms containing porphyrins have been used 
in the formation of boxes and capsules   
The ionic-interactions between cationic calix[4]pyrroles with anionic porphyrins form capsules in aqueous 
solution.

3
 Similarly anionic calix[4]arenes with cationic porphyrins form capsules which are characterized 

by UV-Visible, fluorescence, NMR and mass spectroscopy.  
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Natural Product Inspired Probes of DNA and RNA Microenvironments 
Graham B. Jones 

Department of Chemistry & Chemical Biology, Northeastern University, Boston, MA, 02115 USA 
Email: gr.jones@neu.edu 

Nucleic acids can have richly diverse structures, including hairpins, knots, pseudoknots, triple helices, 
loops, helical junctions, and bulges [1]. Such bulged structures in nucleic acids are of general biological 
significance [2-3] and have also been suggested as binding motifs for regulatory proteins involved with 
viral replication, including the TAR region of HIV-1 [4-6]. 

 
Additionally, the etiology of at least 12 human 

neurodegenerative genetic diseases has been attributed to genetic variations in the lengths of triplet 
ǊŜǇŜŀǘǎ ƛƴ ƎŜƴƻƳƛŎ 5b! όŜΦƎΦ ƳȅƻǘƻƴƛŎ ŘȅǎǘǊƻǇƘȅΣ IǳƴǘƛƴƎǘƻƴΩǎ ŘƛǎŜŀǎŜΣ CǊƛŜŘŜǊƛŎƘΩǎ ŀǘŀȄƛŀΣ ŀƴŘ ŦǊŀƎƛƭŜ · 
syndrome). The unstable expansion of triplet repeats has been attributed to reiterative synthesis due to 
slippage and bulge formation in the newly formed DNA strand [7]. As such, compounds capable of binding 
to bulges could have significant therapeutic potential. Despite these obvious ramifications, few previous 
attempts have been made to prepare compounds with affinity for bulged sequences. Success has been 
hindered by lack of an available substrate which can effectively mimic the base pairing involved at a 
bulged site, which requires a unique wedge-shaped template. The most promising bulge-specific agent 
discovered to date originated from work on the enediyne natural product NCS-chrom [8]. Based on this 
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finding we have designed libraries of compounds and have achieved nM affinity for specific bulged 
sequences [9-10]. This presentation will focus on recent findings, including the selective alkylation of 
bulged sites, library design criteria, and the development of molecular biology probes which induce the 
slippage process. 
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Optimization of chemical leads in multi-target strategies 
Sham Nikam 

Nycomed, Germany 
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Discovery and Development of Novel Antibacterials: Antibacterial inhibitors  
of the essential cell division protein FtsZ 

David Haydon 
Prolysis Ltd. UK 

 
Alkyl derivatives of 3-Methoxybenzamide (3-MBA), a weak inhibitor of the essential bacterial cell division 
protein FtsZ, were found to have potent anti-staphylococcal activity with poor drug-like properties. 
Analogues of these FtsZ inhibitors were synthesised in order to improve the drug-like properties. 
Exploration of the structureςactivity relationships led to the identification of potent anti-staphylococcal 
compounds with improved pharmaceutical properties demonstrating efficacy in a murine model of 
infection. 
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MODULAR ASSEMBLY OF FLUOROORGANICS USING JULIA OLEFINATION 
Barbara Zajc 

Department of Chemistry, The City College and The City University of New York, 160 Convent Avenue,  
New York, NY 10031. barbaraz@sci.ccny.cuny.edu 

 
A variety of functionalized fluoroolefins can be readily synthesized via use of the Julia-Kocienski 
olefination.  For this, we have been developing metalation-fluorination approaches to individual 
fluorinated heteroaryl building blocks, which now constitute a toolbox for modular assembly.  Examples of 
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fluoroolefins we have synthesized include -fluoro acrylates, -fluorovinyl Weinreb amides and -
fluoroenones, -fluoro acrylonitriles, -fluorovinyl sulfones, -fluorostyrenes and stilbenes as well as -
fluoroalkylidenes.  This talk will focus on the methodological and stereochemical (where applicable) 
aspects, and comparisons to other literature methods. 
 

Scheme 
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Design and Synthesis of Src Tyrosine Kinase Inhibitors as Therapeutic Agents 
Anil Kumar1 and Keykavous Parang2 

1
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2
Department of Biomedical and Pharmaceutical Sciences, College of Pharmacy,  
University of Rhode Island, Kingston USA. E-mail: anilkumar@bits-pilani.ac.in 

 
Protein tyrosine kinases play a key role in cell signaling pathways and regulate biological processes such as 
proliferation, differentiation, and apoptosis.

1-2
 The Src family of protein tyrosine kinases, Src, Yes, Lck, Fyn, 

Lyn, Fgr, Hck, BIk, and Yrk, are non-receptor tyrosine kinases. Src family kinases are involved in the 
regulation of a wide variety of normal cellular signal transduction pathways, such as cell growth, 
differentiation, survival, adhesion and migration. Inhibition of this family of protein tyrosine kinases 
represents a viable strategy for regulation of the cellular signal transduction and is of considerable 
interest in the therapy of many human cancers, osteoporosis, cardiovascular disorders and immune 
system dysfunction. There is a need in the art for kinase inhibitors which are more potent and selective 
than those currently available.  
To generate Src tyrosine kinase inhibitors we have followed three different approaches, i) synthesis of 
small molecules based on pyrazolopyrimidine scaffold, ii) converting weak peptide inhibitor by structural 
modification, and iii) synthesis of bisubstrate analogs by conjugating small molecule with peptide 
templates. Peptide Ac-CIYKF(NO2)Y, in which the nitrophenylalanine is located at position 5, exhibited a 
significantly higher inhibitory potency (IC50 = 0.53 µM) by approx. 750-fold vs. Ac-CIYKYY. Furthermore, a 
constrained peptide synthesized by linking side chains Y3 and K4 exhibited an approximate 1400-fold 
increase in inhibitory potency (IC50 = 0.28 µM) when compared to the corresponding linear peptide.

3
 In an 

another approach, covalently linked bisubstrate analogs were designed by attaching a N-heteroaromatic 
moiety to the side chain of different amino acids in the peptide template.

4
 The inhibitor (3-

phenylpyrazolopyrimidine-CIYKYY) inhibited the phosphorylation of E4Y by active Src significantly higher 

(IC50 = 0.38 M) than the carboxylic acid derivative of pyrazolopyrimidine (IC50 = 250 M) or peptide Ac-
CIYKYY (IC50 = 400 µM), this suggests that there is a synergistic inhibition effect of conjugation of the ATP 
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mimic with the peptide by possibly creating favorable interactions between the conjugate and the kinase 
domain. The details of synthetic schemes, inhibitory potencies and SAR will be presented. 
References: 
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Analogue-based Design of Gastric Acid Anti-secretory Agents. Past and Present 
J. Senn-Bilfinger 

Nycomed GmbH & University Suttgart, Germany 
 
Acid related diseases are currently treated by the highly efficient proton pump inhibitors (PPIs), They are 
prodrugs that undergo an acid-catalyzed chemical rearrangement that is necessary for their activity. This 
acid-catalyzed conversion from prodrug to drug occurs rapidly in the secretory canaliculus of the parietal 
cell where in addition there is accumulation of the prodrug due to a protonation dependent trapping 
mechanism. Since the acid pump is involved in the final common step of acid secretion, this class of drug 
showed superior acid suppression as compared to the H2 receptor antagonists (H2RAs). PPIs show marked 
superiority in the treatment of gastro esophageal reflux disease (GERD) and have become the standard of 
therapy in this disease. There are currently five PPIs available on the market, omeprazole, lansoprazole, 
pantoprazole, rabeprazole and esomeprazole. 
More recently, the development of new anti-secretory drugs which inhibit the acid pump reversibly by 
binding to its K-binding site (acid pump antagonists, APAs) has attracted much interest. Such inhibitors 
would circumvent the inherent acid instability of PPIs as well as their slow on-set of action. The first APA 
was SCH 28080 (Ki = 68 nM). Its metabolic instability prevented the further development of this drug. 
Other analogues such as  BY841 (Ki = 7 nM) or Linaprazan , show improved metabolic stability as well as 
high activity on the enzyme. Even higher metabolic stability along with high potency could be achieved 
with the unprecedented imidazo-naphthyridines  (Ki = 7 - 25 nM). Their preclinical characterization in 
comparison to other candidates (e.g. YH-1885, Ki = 32 nM) will be discussed in detail. 
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Innovative Approaches for Discovery and Development of Therapeutics  
in Oncology and Metabolic Disorders 

Veena Agarwal  
Senior  Vice President,Piramal Life Sciences Ltd.,1 Nirlon Complex, Off Western Express Highway,Goregaon 

(East),Mumbai 400063,India,Mobile: +91 932 434 5596. email: veena.agarwal@piramal.com 
 
There is a need of novel approaches for R & D in the current scenario of the skyrocketing R & D cost and 
shrinking pipeline of blockbuster drugs.  This presentation will discuss the scientific advances and 
innovative R & D strategies that have led number of molecules in clinical trials globally for unmet medical 
ƴŜŜŘǎΦ  !ǎ ŜȄŀƳǇƭŜǎΣ tƛǊŀƳŀƭ [ƛŦŜ {ŎƛŜƴŎŜǎΩǎ ƭŜŀŘ ƳƻƭŜŎǳƭŜǎ ƛƴ ƻƴŎƻƭƻƎȅ όtнтсύΣ ŀƴŘ ƛƴ ŘƛŀōŜǘŜǎ όtмтосύ 
undergoing various clinical trials in differenǘ ŎƻǳƴǘǊƛŜǎ ǿƛƭƭ ōŜ ŘƛǎŎǳǎǎŜŘΦ  t[{[Ωǎ Ǿƛǎƛƻƴ ŦƻǊ ƭŜǾŜǊŀƎƛƴƎ ǘƘŜ 
strengths of R & D in India with global partnerships, to accelerate the discovery and development of drugs 
for worldwide markets will also be presented. 
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Cystic Fibrosis Drug Discovery 
Ashvani Singh, 

Vertex Pharmaceutical, 11010 Torreyana Road, San Diego, CA 92121, USA 
 
Impaired processing and trafficking of membrane-target proteins to the cell surface can lead to partial or 
complete loss of function and is the basis of number of misfolding diseases, including cystic fibrosis (CF).  
Cystic fibrosis is a fatal genetic disease caused by mutations in cftr, a gene encoding a PKA-regulated Cl

-
 

channel.  The most common mutation is a deletion of phenylalanine at position 508 ( Cрлу-CFTR) that 
results in impaired protein folding, trafficking, and channel gating in epithelial cells.  These defects alter 
salt and fluid transport in the lung, leading to defective mucociliary clearance, chronic infection, 
inflammation, and bronchiectasis.  There are no drugs that specifically target mutant CFTR and optimal 
treatment of CF may require repair of both the membrane trafficking and gating defects.  We have 
discovered two classes of novel, potent small molecules identified from screening compound libraries that 
restore the function of Cрлу-CFTR in both recombinant cells and primary human bronchial epithelial 
(HBE) cultures isolated from human CF airway tissue.  The first class potentiates cAMP-mediated gating to 
levels similar to wild type CFTR.  The second class is able to correct the trafficking defect to approximately 
10% of wt CFTR. The effects of the two mechanisms are additive.  We discuss the implications of these 
findings for CF drug discovery.  The CFTR-activating effects of the two mechanisms are additive and 
support the drug discovery strategy based on rescue of the basic genetic defect responsible for CF.  
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Quinoline based various antimicrobials 
M. S. Shingare 

 
Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad 431 004, 

Maharashtra, India. Email: prof_msshingare@rediffmail.com 
 
Quinolines and their derivatives are important constituents of pharmacologically active synthetic 
compounds. The quinoline nucleus can also be frequently recognized in the structure of numerous 
naturally occurring alkaloids. They have been associated with broad spectrum of biological activities. The 
fusion of quinoline to the tetrazole ring is known to increase the biological activity. The tetrazole group 
which is considered as analogues to carboxylic group as a pharmacore possesses wide range of biological 
activities. Several substituted tetrazoles have been shown to possess anticonvulsant, anti-inflammatory, 
CNS dispersant, antimicrobial, anti-AIDS and antifertility agents. 
The phosphonate (PO3

2-
) moiety is a common structural fragment present in a wide range of biologically 

active compounds. A wide range of natural phosphorus based biologically active compounds which plays 
important roles as metabolic intermediates as common regulatory switches for proteins and as a 
backbone for the genetic information. However, aside from prodrugs applications, phosphate esters are 
normally considered impractical functional group for drug design because they are subject to cleavage by 
digestive phosphatases. Despite structural and electronic differences between phosphonate and 
carboxylic functionalities (in terms of size, shape, acidity and geometry), the phosphonate functionality is 
regarded as a bioisostere of the carboxylic acids, many of catalytic enzymes antibody generation and as 
transition state analogue inhibitors of different proteolytic enzymes exhibiting a wide spectrum of 
biological properties including antimicrobial, antitumor, antihypertensive and antibacterial activities. 
Keeping in view, the importance of quinoline nucleus and organophosphorous compounds, we have 
ǎȅƴǘƘŜǎƛȊŜŘ ǎƻƳŜ ǉǳƛƴƻƭƛƴŜ ōŀǎŜŘ ōƛƻƭƻƎƛŎŀƭ ŀŎǘƛǾŜ ŎƻƳǇƻǳƴŘǎ ǎǳŎƘ ŀǎ ʰ-ƘȅŘǊƻȄȅǇƘƻǎǇƘƻƴŀǘŜǎΣ ʰ-
ŀŎŜǘƻȄȅǇƘƻǎǇƘƻƴŀǘŜǎΣ ʰ-aminophosphonates, alkyl phosphonates and others. 
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Design and Synthesis of Novel Bioactive Heterocycles as Potential Anticancer Agents 
Dalip Kumar,* Gautam Patel, N.
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and Swapna Sundaree

 

Chemistry Group, Birla Institute of Technology and Science,  
Pilani-333031, India. e-mail: dalipk@bits-pilani.ac.in 
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Synthetic and naturally occurring bioactive heterocycles are known to display a wide variety of biological 
properties [1]. With a special place among pharmaceutically significant natural products and synthetic 
compounds, many of these heterocycles can be exploited for medicinal purposes. Particularly, there has 
been a considerable interest on the design and synthesis of N,O-heterocycles due to their diverse 
biological activities viz. anticancer. Cancer is a one of the fatal diseases that has posed serious threat to 
human health. In the past, many classes of anticancer drugs have been developed. However, most drugs 
cause undesirable side effects due to lack of tumor specificity and multi-drug resistance [2]. Therefore, 
the development of novel and effective anticancer agents remains a major challenge. In our efforts to 
design novel and selective anticancer agents, we have prepared various 3,5-disubstituted-1,2,4-
oxadiazoles and indolylazoles, and screened for their anticancer activity against various human cancer cell 
lines [3,4]. The in vitro cytotoxic effects of these heterocycles have been demonstrated across a wide 
array of tumor cell types and a few compounds exhibited specificity towards specific cancer cells. Detailed 
synthesis and results of biological evaluation of these heterocycles as anticancer agents will be presented 
in the conference.   
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Small molecule mTOR inhibitors as anti-cancer agents: Is selectivity an issue? 
Abhijit Roychowdhury 

Departments of Medicinal Chemistry, Piramal Life Sciences Limited, 1 Nirlon, Off Western Express 
Highway, Goregaon (E) Mumbai, India. E-mail: abhijit.roychowdhury@piramal.com 

 
In last decade Mammalian target of rapamycin (mTOR) has emerged as a validated therapeutic target for 
various diseases like cancer, inflammation & metabolic disorders. Over the past few years mTOR has been 
extensively used as an emerging target for anticancer drug development. mTOR is closely associated with 
its upstream signaling kinases phosphatidyl-3-inositol (PI3K) and AKT and thus selectivity is always an 
issue for any small molecule program. Most of the mTOR inhibitors do inhibits PI3K & AKT. In this oral 
presentation efforts of various groups in achieving a selective mTOR inhibitor will be discussed and its 
implication with respect to the signal transduction pathway will be evaluated.  
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The Role of Molecular Activation in the Generation of New Indole Reactivity 
David StC Black 

School of Chemistry, The University of New South Wales, UNSW Sydney, NSW 2052, Australia 
Email:  d.black@unsw.edu.au 

 
Simple indoles undergo ready electrophilic substitution and addition at C3. Over recent years, we have 
been investigating the chemical reactions of activated indoles, especially those with methoxy substituents 
in place to activate the benzene ring. In addition to such specific activation of the benzene ring, there is 
significant general activation that also affects the C2 and C3 positions.  For example, activated 4,6-
dimethoxyindoles are capable of being nucleophilic in a variety of positions, including C3, C2, and C7, 
depending on the overall substitution pattern. The special chemistry of activated indoles allows the 
formation of diindolylmethanes, triindolyldimethanes, and tetraindolyltrimethanes, and these can further 
lead to interesting macrocyclic structures.  Also, the ambident nucleophilicity enables further ring fusion 
to take place and generate new heterocyclic ring systems.  A selection of new reactions and new ring 
structures will be described. 
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The Role of Safety and Security in Chemical Sustainability 
Nancy B. Jackson 

Sandia National Laboratories, PO Box 5800, MS 1378,Albuquerque, NM  87185 
nbjacks@sandia.gov 

The first steps towards making chemical processes and industries more environmentally benign and 
sustainable begin with the adoption of safe practices in the chemistry laboratory and the secure 
management of chemicals.  The safe use of chemicals is necessary not only for the health and safety of 
scientists, but in order to maintain community relationships and protect the environment.  A loss of trust 
with your neighbors due to an accident or a chemical release can interfere with how your facility is 
operated.  On a larger scale, accidents and accidental chemical releases affect the way the public 
perceives chemistry, and ultimately, their willingness to support chemistry.  The best safety and security is 
achieved through a culture of safety and security and not by a rule-based compliance attitude.  This 
presentation will address the ingredients necessary for creating a culture of safety and security and the 
role that instilling this culture can have in creating an environmentally sustainable future for the chemical 
and pharmaceutical sciences. 
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Sustainable Development: An Exploration to the Wonderland of Ionic Liquids 
Palifosfamide ό½¸a!Ch{ϰύ: A Novel Molecule for the Treatment  

of Soft Tissue Sarcoma 
John C. Amedio Jr.* and Frank Waligora 

ZIOPHARM Oncology, Inc., One First Street, Parris Building #34, Navy Yard Plaza, Boston, MA  02129, 
U.S.A.  *Corresponding author. E-mail: john.amedio@gmail.com 

 
tŀƭƛŦƻǎŦŀƳƛŘŜ ό½¸a!Ch{ϰΣ LǎƻǇƘƻǎǇƘƻǊŀƳƛŘŜ aǳǎǘŀǊŘΣ LtaύΣ 1 (Figure 1), a bi-functional DNA alkylator, 
is the active metabolite of ifosfamide (IFOS, 2, Figure 2).

 
 Ifosfamide, 2 and the related drug 

cyclophosphamide, 3 (CPA, Figure 2) are widely used anti-cancer drugs: both are pro-drugs that need to 
be metabolized to be active [1]. Their clinical use is limited by toxicity associated with specific 
metabolites.

 
  ½¸a!Ch{ϰ has shown efficacy in diverse cancer models, including activity in CPA-resistant 

osteosarcoma cell lines and xenografts [2]. It has a favorable safety profile since the toxic metabolites of 
Ifosfamide, 2, acrolein and chloracetaldehyde, are absent [2].  Initially the pharmaceutical development of 
½¸a!Ch{ϰ had been hindered by its poor aqueous solubility.  In an effort to find a suitable formulation of 
1, a series of salts were evaluated. The tromethamine salt, 1a, was found to offer several advantages such 
as enhanced solubility and stability over a wide pH range, improved non-deliquescence characteristics and 
a more favorable dissolution rate relative to the free acid and alternative salts. These characteristics 
allowed the development of both intravenous and solid dosage forms [3].   

 
Figure 1. Structures of ZYMAFOSÊ, 1 and ZYMAFOSÊ  tromethamine salt, 1a. 

 

O
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2 R1 = R2 = CH2CH2Cl, R3 = H (ifosfamide)

3 R1 = H, R2 = R3 = CH2CH2Cl (cyclophosphamide)  
Figure 2. Structures of Ifosfamide 2 and Cyclophosphamide 3. 

. 
A scaleable process for the bi-functional DNA alkylator, ½¸a!Ch{ϰ όtŀƭƛŦƻǎŦŀƳƛŘŜΣ LǎƻǇƘƻǎǇƘƻǊŀƳƛŘŜ 
Mustard, IPM), 1 has been developed; three operations were conducted in one pot. Stoichiometry, 
solvent selection, wash and extraction procedures, and reaction temperatures were optimized to obviate 
ǘƘŜ ƴŜŜŘ ŦƻǊ ƛƴǘŜǊƳŜŘƛŀǘŜ ƛǎƻƭŀǘƛƻƴ ŀƴŘ ǘƻ ŜŦŦŜŎǘ Ŧƛƴŀƭ ǇǳǊƛŦƛŎŀǘƛƻƴ ƻŦ ½¸a!Ch{ϰΣ 1. Several variables were 
addressed during the development of the improved process and are discussed herein. The improved 
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process provided 1 ƛƴ тп҈ ȅƛŜƭŘΣ ǿƘŜǊŜŀǎ ǘƘŜ ƻǊƛƎƛƴŀƭ ǇǊƻŎŜǎǎ ŀŦŦƻǊŘŜŘ пу҈ ȅƛŜƭŘΦ  ½¸a!Ch{ϰΣ 1, free 
acid, is converted to a tromethamine salt, 1a, which exhibits properties suitable for solid dosage and 
injectable formulations. 

1. S. Verma et al., Cancer Treatment Reviews, 34(4), 2008, 339-347; J. Zhang et al., , Current Drug 
Therapy, 1, 2006, 55-84.: R. Struck et al., Cancer Chemother Pharmacol, 34, 1994, 191-196, .  

2. R. Morgan et al., http://is.gd/122RO. (2009). 
3. J Amedio et al., US 2008-0255057 A1, United States Patent Application, 2008. 

 
IL-23 

The Exploitation of Diverse Lead Generation Paradigms to Identify  
Novel Antibacterial Agents 

Greg Bisacchi  
Associate Director, Infection Chemistry, AstraZeneca Research Boston,Bostan, USA 

 
At AstraZeneca a key strategy, used to discover and develop antibacterial agents that will address the 
growing challenge of bacterial resistance, has focused on the design of new chemical scaffolds for new or 
under-exploited bacterial targets.  We have championed the application of a diversity of lead generation 
techniques such as HTS and fragment based screening (using NMR and high concentration techniques), 
supported by strong structure based design capabilities to provide a range of novel compound starting 
points that have yielded novel lead scaffolds for these targets.  This presentation will describe some case 
studies where this approach has successfully generated novel lead scaffolds that could be transformed 
into compounds that display excellent on-target potency, antimicrobial activity and in more recent cases, 
efficacy in animal models bacterial disease. 
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Process Development & Scale up From a Generics Perspective 
Mohan Prasad 

Vice President -Chemical Research Division, Ranbaxy Research Laboratories 
Plot # 20, Sector 18, Udyog Vihar Industrial Agra, Gurgaon 122015, INDIA 

E-mail : mohan.prasad@ranbaxy.com 
 

The last decade has seen a major change in the area of process development in pharmaceutical industry.  
Indeed it opens an opportunity to explore the use of process development as an attractive tool in drug 
manufacturing organizations.  Chemical process development is generally not taught as part of degree 
courses in higher education.  The transformation of a synthetic route used for making mg/gram quantities 
of a chemical into a process ŦƻǊ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ƴǳƭǘƛ ƪƛƭƻƎǊŀƳ ŀƴŘ ǘƻƴŜǎ ǉǳŀƴǘƛǘƛŜǎ ƛǎ ǘȅǇƛŎŀƭƭȅ ƭŜŀǊƴǘ άƻƴ 
ǘƘŜ Ƨƻōέ ōȅ ŎƘŜƳƛǎǘǎ ƛƴ ƛƴŘǳǎǘǊƛŜǎΦ  CƛǊǎǘ ƻŦ ŀƭƭ ƛǘ ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƎŜƴŜǊƛŎ ŘǊǳƎ 
development, stages of process development and scale up and generic approval requirements.  I sense an 
all pervasive mood of optimism and buoyancy as process development is reflecting increasingly scientific 
talent in its use in the large scale manufacturing.  Worldwide companies are struggling with the 
competing priorities of risƛƴƎ ŎǳǎǘƻƳŜǊΩǎ ƭƻǿ Ŏƻǎǘ ŜȄǇŜŎǘŀǘƛƻƴǎΣ ŜǾŜǊ-increasing safety and regulatory 
burden.  Only insightful process development will bring the lower affordable cost. 
The presentation will cover an overview of global generic pharma industry, insight of process 
development and case studies during scale-up at commercial scale. 
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Value Creation and New Opportunities in Medicinal Chemistry, Drug Discovery, 
Process Development and Project Management of Technology Transfer 

Mukund S. Chorghade*  

President  & Chief Scientific Officer, THINQ Pharma, 14 Carlson Circle, Natick, MA 01760-4205 USA 
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The pharmaceutical sector has traditionally been a vibrant, innovation-driven and highly successful 
component of the chemical enterprise.  In recent years, a confluence of spectacular advances in 
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chemistry, molecular biology, genomic and chemical technology and the cognate fields of spectroscopy, 
chromatography and crystallography have led to the discovery and development of numerous compounds 
and technologies.  In order to facilitate this process, there has been a significant and noticeable effort 
aimed at improving the integration of discovery technologies, chemical outsourcing formulations, and 
refined deployment of information technologies.  Multi-disciplinary and multi-functional teams focusing 
on optimization have replaced the traditional, specialized research groups.  To progress from conception 
to commercialization, the entrepreneurial industry has reached out and established global strategic 
partnerships with numerous companies overseas. 
Simultaneously, industry in the U.S.A. and Europe has undergone unprecedented changes in recent years 
primarily due to mergers and acquisitions, blockbuster drugs losing patent protection and above all a 
ǇŀǳŎƛǘȅ ƻŦ ƴŜǿ ŘǊǳƎǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ƛƴǘǊƻŘǳŎŜŘΣ ǘƘŜǊŜōȅ ŎǊŜŀǘƛƴƎ ŀƴ άƛƴƴƻǾŀǘƛƻƴ ŘŜŦƛŎƛǘέΦ  wŀǇƛŘƭȅ 
increasing pace of regulatory reform allied with the necessity of effecting drastic reductions in costs have 
also resulted in marked shifts in the strategic paradigms. Numerous corporations are seeking strategic 
partnerships overseas to enhance their global capabilities.  Pre-requisites like a highly trained and 
motivated work force, political stability, and the formidable research skills of the chemists make for a 
winning combination.  As might be expected, significant international collaborations are on the increase. 
Strategic Sourcing, for long a preserve of the process and information technology industries, has now 
extended to virtually all activities in the chemical industry. India is well placed to take advantage of these 
scenarios. 
Chemists today have an enviable armamentarium of techniques and methodologies in organic synthesis 
but are facing premium demands on their efficiency and creativity. An oft- repeated criticism that 
chemists prefer to research molecules that can be made rather than the ones that should be made An old 
quip concerned an inebriated individual losing his car keys in the darkness and looking for them far away 
ŦǊƻƳ ǘƘŜ ǎƛǘŜΦ  Iƛǎ ǊŜŀǎƻƴƛƴƎΥ ά¢ƘŜǊŜ ƛǎ ƳƻǊŜ ƭƛƎƘǘ ƘŜǊŜέΦ /ƘŜƳƛǎǘǎ ƻǇŜǊŀǘŜ ƛƴ ŦŀƳƛƭƛŀǊ ŀǊŜŀǎ ǿƛǘƘ ƳŜǘƘƻŘǎ 
they are comfortable with.  The need of the hour is to improve productivity and efficiency and explore 
new approaches, tactics and strategies for compound synthesis. We are pleased to review herein, 
approaches pioneered by our group. In this lecture, we will discuss how some serendipitous observations 
in our laboratories led to discovery of NCEs and explore how mutual benefits can be obtained by 
eliminating current challenges faced by industry via sophisticated technology, strategic off shoring, global 
commerce and refined logistics.  
Process Chemistry / Route Selection are important activities in the path of a drug from discovery to 
market.  The medicinal chemistry routes for synthesis are usually low yielding and are fraught with 
capricious reactions, tedious chromatography and problems in scale-up.  Considerable research efforts 
have to be expended in developing novel, cost efficacious and scalable processes and seamlessly 
transferring these technologies to manufacturing operations. We will exemplify this by discussing the 
route selection efforts on anti-asthma and an anti-phthalassemia drug candidate 
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Organic Transformations leading to bioactive molecules accelerated by biocatalysts 
R. A. Mane 

Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada University, 
Aurangabad-431 004 (MS) E-mail-manera@indiatimes.com 

 
Heterocylces are well explored as bioactive molecules and several numbers of heterocylces are found to 
be established as clinical agents. Heterocylces which are used as medicaments are mostly obtained by 
synthetic routes. The present multistep multicomponent synthetic routes which are used to generate 
value added heterocylces bearing sulfur and or nitrogen as heteroatoms. Need non recyclable acid/base 
catalysts and require longer time. It seems that there is urgent need to provide environmentally accepted 
alternative rapid routes for getting the value added heterocylces.  
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In view of this, in the presentation focus will be directed to discuss various environmentally benign 
cyclocondensation routes which are being used to obtain five/six/seven membered sulfur and or nitrogen 
ŎƻƴǘŀƛƴƛƴƎ ōƛƻŀŎǘƛǾŜ ƘŜǘŜǊƻŎȅƭŎŜǎ ǳǎƛƴƎ ƴŀǘǳǊŜΩǎ ŎŀǘŀƭȅǎǘǎΣ ŜƴȊȅƳŜǎΦ 
Attempts will also be made to present some of the synthetic routes developed by our group using 
cheaper and readily available enzymes for getting benzothiazoles, 1, 4 benzothiazines etc. 
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Nucleosides and Nucleic Acids: Present and Future Drugs 
Ashok K. Prasad 

Bioorganic Laboratory, Department of Chemistry, University of Delhi, Delhi-110 007 
E-mail: ashokenzyme@yahoo.com 

 
One of the important components of Nucleic Acids is deoxyribose and ribose sugars. The discovery of 
sugar modified nucleoside derivatives as potential antiviral agents and the emergence of antisense and 
antigene oligonucleotides as potential and selective inhibitors of gene expression have led to the 
considerable rise in the synthesis of modified nucleoside derivatives. The intrinsic problem in such 
synthesis is the selective manipulation of different hydroxyl and amino functions present in the 
compound under mild reaction condition. 
We have developed an efficient biocatalytic methodology for the selective manipulation of different 
hydroxyl groups in the sugar during the synthesis of nucleosides of biological importance. Detailed results 
will be presented in the meeting.  
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Discovery of novel inhibitors targeting HIF-1alpha towards anticancer  
drug development 

Sanjay Kumar 
Department of Medicinal Chemistry, Piramal Life Sciences, 1-Nirlon Complex, Off Western Express 

Highway, Goregaon (E), Mumbai 400 063, India. Email: sanjay.kumar@Piramal.com 
 

Hypoxia-inducible factor-1alpha (HIF-1 ) is a critical regulatory protein of cellular response to hypoxia, 
and regulates the transcription of many genes involved in key aspects of cancer biology, including 
immortalization, maintenance of stem cell pools, cellular dedifferentiation, vascularization and invasion / 

metastasis. HIF-1  has been implicated in the regulation of genes involved in angiogenesis e.g. VEGF and 
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is associated with tumor progression. In last decade, the over expression of HIF-1  has been 
demonstrated in many common human cancers and has emerged as a validated target for anticancer drug 

discovery. In the present talk design and synthesis of pyridyl-pyrimidine/ pyridyl-oxadiazole based HIF-1  

inhibitors will be discussed
1
. As a consequence of HIF-1  inhibition, their impact on the signal 

transduction pathway will also be explored.  
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Boronolectins and fluorescent boronolectins as potential  
research tools and diagnostics 

Binghe Wang 
Department of Chemistry and Center for Biotechnology and Drug Design, Georgia State University,  

Atlanta, GA 30302-4098, USA. email: wang@gsu.edu 
 
Variations of glycosylation patterns in glycoproducts are often indicators of pathological changes.  
Sensors/binders capable of recognizing differences in glycosylations are potential diagnostics and 
important research tools in glycobiology. Based on the strong interactions between the boronic acid 
moiety and hydroxyl groups, we have developed a number of boronic acid-based lectin mimics, 
boronolectins, including (1) fluorescent boronic acids capable of fluorescent property changes upon sugar 
biding, (2) small molecule bisboronic acids capable of specific recognition of certain carbohydrates, and 
(3) DNA-based aptamers capable of differentiating glycosylation variations in glycoproteins. This 
presentation will focus on our recent effort in developing boronolectins for carbohydrate sensing and 
recognition. 
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PHOSPHONIUM ION CHEMISTRY en route TO NUCLEOSIDE MODIFICATION 
Mahesh K. Lakshman 
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York, New York 10031-9198.  USA. lakshman@sci.ccny.cuny.edu 

 
Over the past 3 years research in our group has expanded to include nucleoside activation by 
phosphonium ion formation.  These intermediates have led to a new family of reactive nucleoside 
derivatives: O

6
-(benzotriazol-1-ȅƭύƛƴƻǎƛƴŜΣ нΩ-deoxyinosine, guanosine ŀƴŘ нΩ-deoxyguanosine.  In addition, 

ǘƘŜ ƛǎƻƭŀōƭŜΣ ǎǘŀōƭŜ ǇƘƻǎǇƘƻƴƛǳƳ ŘŜǊƛǾŀǘƛǾŜ ƻŦ нΩ-deoxyxanthosine is a valuable synthetic intermediate.  
This talk will present selected aspects from the discovery, mechanisms and applications of nucleoside 
phosphonium ion chemistry from our research, as well as applications of the underlying concepts to 
functionalizing simple organic molecules.Scheme 
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Importance of Salts and Polymorphs during Drug Discovery and Development 
Bipin Pandey 

Head, CMC and NPR Department, Zydus Research Centre, Zydus Cadila, Ahmedabad ς 382213 
 

Selection of an appropriate salt and polymorph for a new chemical entity is of utmost importance to 
pharmaceutical chemist and formulation development scientist. Salts and Polymorphs offer opportunities 
to modify the characteristics of Drug Substance eg, bioavailability, stability, manufacturability, impurity 
profiling and patient compliance. Such modifications influence a range of physico-chemical properties eg, 
melting point, hygroscopicity ,chemical stability, dissolution rate, solution pH, electrostatic, crystal shape 
and forms. Additionally, for well established, block buster Drugs, when they are about to go off-patent 
and generic, Salts and Polymorphs offer opportunities as 505-B(2) and for early launch. During that 
period, evaluation of I.P. perspectives, safety and equivalent efficacy of Salts and Polymorphs becomes 
essential. All these and related issues will be described with practical examples. 
 
IL-33 

Implications Of Heterocycles As Chemotherapeutic Agents:  
Drug Discovery Programme 

K. S. RangappaError! Bookmark not defined. 
Department of Studies in Chemistry, University of Mysore, Manasagangotri, Mysore-570006, INDIA. 

rangappaks@yahoo.com 
During the past twenty years, a multitude of novel bioactive heterocycles have been developed and 
several of these are being considered as therapeutic agents for various diseases. In this context, we 
synthesized some 3- (4-substituted-1-piperidinyl)-6-halogeno-1, 2-benzisoxazole hydrochlorides, 3-(2-
butyl-4-chloro-1H-imidazolyl)-substituted-ʵ

2
-isoxazolines and piperazine derivatives and found that 1, 2-

benzisoxazole heterocycle was an appropriate bioisosteric replacement for the benzyl functionality 
present in the N-benzylpiperidine class of inhibitors for acetylcholinesterases.  Further we synthesized and 
characterized several alkyl/aryl derivatives of arecoline thiazolidinones, arecoline emides and arecoline 
morpholines as M1 receptor agonist and screened by several in vitro and in vivo pharmacological studies.  
Novel derivatives of 5-(4-methyl-benzylidene)-thiazolidine-2,4-dione and diazaspiro bicyclo hydantoin 
were synthesized and evaluated for their cell antiproliferation activity by 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide (MTT) assay viable human skin fibroblast cell line and carcinoma cell lines 
namely HeLa cells, HT-29 cells, MCF-7 cells, HepG-2 cells and human leukemia, K562 (chronic 
myelogenous leukemia) and CEM (T-cell leukemia) cells respectively. Various aspects of the above 
mentioned studies including in vitro and in vivo will be discussed. 
 
IL-34 

Anticancer Drugs derived from Natural Products 
Shiv Kumar Agarwal*, Anand Vardhan and Sandeep Parekh 

API Development Laboratory, Unimark Remedies Ltd, c/o Serum Institute of India Ltd, Hindustan Antibiotic 
Campus, Pimpri, Pune 411 018. Email:shivkumaragarwal@hotmail.com; 

shivkumar.agarwal@unimarkremedies.com 
 
The most consistently successful source of drug leads is natural products; continue to provide greater 
structural diversity. They offer major opportunities for finding novel lead structures that are active against 
ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŀǎǎŀȅ ǘŀǊƎŜǘǎΦ !ǎ ƭŜǎǎ ǘƘŀƴ мл҈ ƻŦ ǿƻǊƭŘΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ Ƙŀǎ ōŜŜƴ ǘŜǎǘŜŘ ŦƻǊ ōƛƻƭƻƎƛŎŀƭ 
activity, many more useful lead compounds are awaiting discovery.  For decades, natural products have 
been a wellspring of drugs and drug leads. Approximately, 74% of anticancer compounds are natural 
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products or have been derived from, or inspired by, a natural product. Many natural products possess 
diverse bioactivities, which attract both biomedical and synthetic interests and eventually lead to the 
applied fields

1
. However, their structural complexity, low natural concentration and unstableness 

frequency, hinder the industrial development of natural products. It is not unusual that bioactive natural 
compounds are discarded from clinical or preclinical trials due to one or more other reasons. An effective 
solution of this problem is provided by semi-synthesis of new structural analogues from natural products. 
Terpenes are widely spread group of natural compounds and at least 400 known triterpenes.  A variety of 
biological properties have been ascribed to pentacyclic triterpenes such as bactericidal, fungicidal, 
antiviral, cytotoxic, analgesic, anticancer, spermicidal, cardiovascular, antiallergic etc.   In recent years, a 
number of studies have been carried out on three compounds of pentacyclic triterpenes namely lupeol, 
betuline and betulinic acid. Betulin is present in birch bark, as a main component along with trace 
amounts of lupeol and betulinic acid.  National Cancer Institute (NCI), USA, screened around 3000 plant 
extracts for anticancer activity and identified betulinic acid as a potential anticancer agent.  
References 

1. D. J. Newman and G. M. Cragg, J. Nat. Prod. 70, 2007, 461. 
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An Enzymatically Active Fibrillar Film Of Bacteriophage-Associated  
Hyaluronate Lyase (HYLP2) 

Vinod Bhakuni 
Division of Molecular and Structural Biology, Central Drug Research Institute, CSIR, Lucknow 226001, India. 
 
The in vitro assembly of a soluble protein into its mature fibrillar form is usually accompanied by loss of its 
functional activity.  Our study is the first demonstration of a natural enzyme (HylP2) retaining its 
enzymatic activity on conversion from pre-fibril to mature fibril and supports the contention that minor 
conformational changes in the native folded form of a protein can lead to the formation of a functional 
fibril. Interestingly, the mature fibrillar film of HylP2 also retains about 68% and 20% enzymatic activity for 
hyaluronic acid and chondroitin sulfate respectively. Hence, we demonstrate that fibrillar film formation 
owes novelty for hyaluronidase enzymes and its functionality in the organism establishes fibrils as a 
genuinely acquired protein fold/structure. 
 
IL-36 

BisIndolyl Maleimides and Indolocarbazoles as Cyclin Dependent Kinase Inhibitors 
Sajan Joseph, Lilly & Comp. India 
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Cell mediated immunity assays identify ESAT6-family of proteins for diagnostic and 
vaccine relevance using overlapping synthetic peptides corresponding to genomic 

regions of difference of Mycobacterium tuberculosis 
Mustafa AS 

Department of Microbiology, Faculty of Medicine, Kuwait University, PO Box 24923, Kuwait 
e-mail: abusalim@hsc.edu.kw 

 
The advances in whole genome sequencing and comparative genomics have identified 11 genomic 
regions of differences (RDs) in M. tuberculosis, which are deleted/absent in all vaccine strains of BCG [1]. 
These RDs (RD1, RD4 to RD7, RD9 to RD13 and RD15) cover open reading frames (ORFs) of 89 proteins of 
M. tuberculosis and could be useful in specific diagnosis and developing new vaccines for tuberculosis (TB) 
[1]. To determine their diagnostic, pathologic and vaccine potential, overlapping synthetic peptides were 
used in this study in cell mediated immunity  (CMI) assays.  
A total of 1,648 peptides were synthesized using fluonerylmethoxycarbonyl chemistry [2, 3]. CMI 
responses to peptide pools of each of the 11 RDs were determined in relation to protective Th1-type 
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responses (antigen-induced proliferation and secretion of IFN- Ӧ and the non-protective/pathologic Th2-
type reactivity (IL-10 secretion) using peripheral blood mononuclear cells (PBMCs) obtained from 
pulmonary TB patients and healthy humans [3-5]. Furthermore, Th1 and Th2-biases of these responses 
were determined from the ratios of secreted IFN- ΥL[-10 [3-5]. The results showed that highest Th1-
responses were induced by RD1 peptides and the highest Th2 responses were induced by RD12 and RD13 
peptides [3, 4]. Moreover, strong Th1-biases were observed with peptides of RD1, RD7 and RD9, whereas 
strong Th2-biases were obtained with peptides of RD12 and RD13 [3, 4]. In addition, experiments were 
performed by mixing peptides of RD with highest Th1-bias, i.e. RD1, with peptides of RDs having strongest 
Th2-bias, i.e. RD12 and RD13, to determine if IL-10 secreted by PBMCs of healthy subjects in response to 
peptides of RD12 and RD13 could inhibit Th1 reactivity of RD1. The results showed that peptides of RD12 
and RD13 inhibited Th1-cell reactivity [3, 4], and the extent of inhibition of RD1-induced Th1 cell 
responses correlated with the ability of RD12 and RD13 to induce secretion of IL-10. It is well established 
that IL-10 helps to maintain mycobacterial infections by acting primarily at the level of macrophages and 
compromises anti-mycobacterial signals delivered by the Th1 cytokine IFN-

Ӟ Ӟ
[1], therefore it is essential 

that IL-10 inducing proteins of RD12 and RD13 are avoided in any future vaccine design against TB. 
To identify individual proteins of Th1 cell-reactive RDs, further testing of the peptide pools corresponding 
to each protein of RD1, RD7 and RD9 was performed in Th1 cell assays.  The results showed that three 
proteins of RD1, i.e. PPE68, ESXA and ESXB, and two proteins of RD7 (ESXO and ESXP) and RD9 (ESXV and 
ESXW) were the best stimulators of Th1 cells. Interestingly, six of these proteins belonged to ESAT6 (ESXA) 
family, and two of them (ESXA and ESXB) have already been shown to have vaccine potential in animal 
models of TB. However, ESXA and ESXB are also antigens recommended for the specific diagnosis of active 
and latent TB, and are widely used for this purpose, especially in the industrialized countries. Therefore, 
ǘƘŜǎŜ ŀƴǘƛƎŜƴǎ ŎŀƴΩǘ ōŜ ǳǎŜŘ ŀǎ ǾŀŎŎƛƴŜǎ ŀƎŀƛƴǎǘ ¢.Φ IŜƴŎŜ ƻǘƘŜǊ ¢Ƙм-stimulating antigens, i.e. PPE68, 
ESXO, ESXP, ESXV, ESXW, must be investigated for protective efficacy in animals. If found promising in 
such studies, these antigens may further be explored in clinical trials as new generation or alternative 
vaccines to replace/supplement BCG for vaccination of humans against TB. 
REFERENCES 
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Design, Synthesis And Small Library Generation Of Benzopyran Related Other 
Heterocycles & Their In Vitro Anticancer Evaluation 

Anamik Shah 
Department of Chemistry (DST-FIST & UGC-SAP Funded), & National Facility for Drug Discovery  Through 

New Chemical Entities Development and Instrumentation Support to Small Pharma Enterprises, Saurashtra 
University, Rajkot-360 005. Email: anamik_shah@hotmail.com 

Coumarins & other pyran analogs have shown excellent anticancer activity. The careful structural changes 
in several benzopyran derivatives at benzenoid part and also several synthetic modifications at C3 and C4 
positions have led generation of several new small libraries. In the current work, more than 15 different 
reaction schemes were employed to design new chemical entities and primary screening was carried out 
of  these library & screening of  selected molecules were done on a panel of cell lines representing various 
cancers. Thus, the MTT assays were performed against cancer cell lines namely SW620 (colon), MDA, 
MB453, MCF-7 (Breast), L132 (Lung), ECV.304 (endothelial), MiaPaCa (Pancreas), HuTu80 (Stomach), G401 
(Renal), PA-1 (Ovary), KB (ORAL), Hep2 (Larynx).  In total, more than 200 compounds were prepared and 
studied.  
The entire work was carried out in collaborative Project with Dabur Research Foundation, Ghaziabad and 
mini review of the work will be presented.   
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Proliferation And Apoptosis In Cancer Cells: The Role Of Chromophore 
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Vishnu K Tandon 
Department of Chemistry,Lucknow University,Lucknow-226007,India 

 
Abnormal activation of proliferative pathways is observed in many types of cancer.The inhibition of 
apoptosis might play a role in the carcinogenic process.The role of chromophore in antiproliferation and 
cell apoptosis shall be discussed. 
 
IL-40 

Nucleic Acid Binding of Alkaloids: Fluorescence, Docking  
and Molecular Modeling Approaches 

Surat Kumar 
Department of Applied Sciences, Faculty of Engineering, Dayalbagh Educational Institute, 

Dayalbagh, Agra, INDIA. Email: kumar.surat@gmail.com 
 
A group of Alkaloids, derived to cure various diseases and cancers have been studied for their nucleic acid 
binding profile. Some of them having planar structural moiety, which could be easily inserted between the 
base pairs of nucleic acids were intercalating or partially intercalating drugs between DNA or RNA bases. 
Vinblastine was shown to bind in the minor groove of DNA duplex using fluorescence spectroscopy and 
molecular modeling studies. The binding of berberine to B-DNA (in the range of 10

5
 mole

-1
) was 

characterized by hypochromism in the absorption spectrum, enhancement of steady-ǎǘŀǘŜ ƅǳƻǊŜǎŎŜƴŎŜ 
emission intensity and stabilization of DNA against thermal denaturation. The DNA interaction of coralyne 
and palmatine by intercalation may be correlated with the biological activity. The DNA binding constants 
(10

6
 mole

-1
ύ ǎƘƻǿŜŘ ŀ ǊŜƭŀǘƛǾŜƭȅ ƘƛƎƘ D/ ǎǇŜŎƛŬŎƛǘȅ ƻŦ ŎƻǊŀƭȅƴŜΦ Lǘ ǿŀǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ǘƘŜ ōƛƴŘƛƴƎ ŀŦŦƛƴƛǘȅ ƻŦ 

berberine to poly (rA) by a mechanism of partial intercalation was the highest compared to t-RNA and 
DNA. Coralyne was also found to bind strongly to poly (rA) structure and the binding process was enthalpy 
driven with a stoichiometry of one coralyne to four adenine bases. Berberine, palmatine and coralyne are 
partially intercalated on the t-RNA

PHE
 molecule with lower contribution from electrostatic forces. These 

alkaloids are known to bind to DNA and RNA triple helices. 
 
IL-41 

Macrolide and Ketolide Antibiotics: Synthetic Studies on Narbonolide 
Parthasarathi Das 

Aurigene Discovery Technologies Limited, Bollaram Road, Miyapur, Hyderabad 500049, AP, India. 
Email: parthads@yahoo.com 

 
Ketolides

1
 are a new class of macrolide antibiotics that have been shown to be active against a variety of 

bacteria including macrolide-resistant bacteria and mycobacteria. Ketolides differ from erythromycin A by 
harbouring a 3-keto group instead of a L-cladinose group. The 3-ketone modification has imparted this 
class of compounds with 
excellent activities against drug resistant bacterial infections especially the clinically important respiratory 
tract 
pathogen Streptococcus pneumoniae.

2
 The therapeutic promise shown by ketolides has led to a 

resurgence in macrolide antibiotic research in the pharmaceutical industry,
3
 with successful clinical 

candidates such as telithromycin
4
 (1) from Aventis Pharma, and cethromycin (2) from Abbott 

Laboratories
4 

(Fig. 1). Narbonolide 3 is a 14-membered polyketide macrolactone biosynthesized by the 
pikromycin polyketide synthase (PKS) system of Streptomyces venezuelae ATCC 15439, exhibited 
significant therapeutic potential and structural similarity to the macrocytes in telithromycin and 
cethromycin. Stereoselective preparation of various fragments

5
 of the natural product will form the basic 

premise of my presentation.   
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Figure 1 
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Exploring environmentally benign chemical and biocatalytic routes for bioactive 
phenolics 

Arun K. Sinha*,  Partha Ghosh, Amit Shard,  Nidhi Katoch, Rajesh Kumar, Kalpana Kalia, 
Naina Sharma, Nandini Sharma , Upendra Kumar Sharma, Rakesh Kumar and Abhishek 

Sharma 
Natural Plant Products Division, Institute of Himalayan Bioresource Technology (CSIR), Palampur-176061, 

HP, India, E-mail: aksinha08@rediffmail.com 
 
Phenolic compounds are characterized by the presence of hydroxylated aromatic ring system and are 
widely distributed in plant kingdom. Owing to the immense biological importance of phenolics, interest in 
accessing these molecules has reached a new high. However, exploration of these compounds is severely 
hindered by low percentage in their natural resources as well as use of hazardous chemicals. 
Consequently, the utilization of green chemical practices has provided a fresh stimulus to counter the 
longstanding problems for their isolation and synthesis. In the above context, various green 
methodologies have been developed for bioactive phenolics using contemporary tools like ionic liquids, 
water, biocatalysts, besides energy efficient microwave and ultrasound which will be discussed in details 
during presentation. 
References: 
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3. Unique Versatility of Ionic Liquids as Clean Decarboxylation Catalyst Cum Solvent: A Metal- and 
Quinoline-Free Paradigm towards Synthesis of Indoles, Styrenes, Stilbenes and Arene Derivatives 
under Microwave , Sharma, R. Kumar, N. Sharma, V. Kumar and A. K. Sinha, Adv. Synth. Catal. 
2008, 350, 2910- 2920.   
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Structure-CYP Inhibition Relationships 
Rajiv Sharma 

Piramal Life Sciences Limited, Mumbai, India 
 
Drug-drug interaction is the result of a drug affecting the activity of another drug i.e. the drug effects are 
increased or decreased in the presence of another drug.  This generally happens due to changes in the 
metabolism of one drug in the presence of another drug. Drug-drug interactions should be avoided due to 
the possibility of adverse or unexpected outcomes. Cytochrome P450 (CYP) mediated metabolism is a 
major focus for drug-drug interactions in the pharmaceutical industry as it represents approximately 55% 
of all metabolic processes. Of late, medicinal chemists all over the world have been dealing with increased 
incidences of CYP inhibition. This talk will detail various structural modifications and strategies that have 
been found to be useful in overcoming CYP inhibition. 
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Use of Virtual Compound Libraries for Chemical Hit Finding 
Ian A Cliffe 

 Director Discovery Chemistry, Ranbaxy Laboratories Limited, Plot No. 20 Sector 18, Gurgaon 122015, 
Haryana, 

Tel: (91) 124-419-4400, Email:ian.cliffe@ranbaxy.com 
 
The high-throughput screening (HTS) of large chemical libraries is a means for the pharmaceutical industry 
ǘƻ ƎŜƴŜǊŀǘŜ ŎƘŜƳƛŎŀƭ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘǎ ŦƻǊ άƘƛǘ-to-ƭŜŀŘέ ŘǊǳƎ ŘƛǎŎƻǾŜǊȅ ŜȄŜǊŎƛǎŜǎΦ   {ǳŎƘ I¢{ ŎŀƳǇŀƛƎƴǎ ŀǊŜ 
usually expensive and require access to large quantities of biological reagents, a significant level of 
automation, and a large screening library consisting of hundreds of thousands of compounds obtained 
through costly in-house synthesis and/or acquisition.  In order to circumvent the need for such significant 
investment, the Novel Drug Discovery Research group at Ranbaxy has employed various computer-based 
approaches for chemical hit generation.  A description will be given of the successful ligand-based 
database mining of a commercially-available compound repository in the identification of chemical hits 
for a medicinal chemistry project.  In addition, the creation of virtual libraries of chemical reagents allows 
small and focussed compound libraries to be designed and synthesised by parallel organic syntheses. 
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Total Synthesis of Bioactive Natural Products 
Vinod K. Singh 

Indian Institute of Science Education and Research Bhopal and Indian Institute of Technology Kanpur 
E-mail: vinodks@iitk.ac.in 

 
 Nature being the best craftsman provides synthetic organic chemist with ample opportunity for 
discovery and creative endeavor of various bioactive natural products with an incredible variety of 
complexity and stereochemical diversity. However, lesser availability and cumbersome isolation 
techniques have attracted organic chemist for their synthesis from readily available source in an efficient 
and economical way. In my talk,  I will discuss how we have crafted the chirality in sugar for total synthesis 
of Dihydrokawainol,

1
 (+)-Cardiobutanolide,

2 
Pentenocin-B and (+)-Verbalactone and biologically active -

lactones.
3
 

 

mailto:ian.cliffe@ranbaxy.com


 

37 

 

 
 
 
References: 

1. Singh et al. J. Org. Chem. 2004, 69, 3425.   
2. Singh et al. Tetrahedron 2006, 62, 11240. 
3. Singh et al. Tetrahedron 2009, 65, 8677. 

IL-46 

Design, synthesis and antiradical activity of novel Vitamin E compounds 
Anil K. Singh, 

Indian Institute of Technology, Bombay,Mumbai 
IL-47 

Recent advances in containment technologies for Anti cancer drugs 
Soumitra Banerjee, 
Fine Solutions Ltd, Israel 
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Synthesis of Peptides and Peptidomimetics: Isothiocyanates derived N-protected 
amino acids and their utility in the preparation of thioureidopeptides 

Vommina V. Sureshbabu 
Peptide Research Laboratory, Department of Studies in Chemistry, Central College Campus,  

Dr. B. R. Ambedkar Veedhi, Bangalore University, Bangalore-560 001. E-mail: hariccb@hotmail.com 
 
The research theme of our group is to synthesize novel peptidomimetics such as ureas, carbamates, 
carbonates, etc. Thioureas are valuable class of compounds and have found wide range of applications in 
bioconjugate and heterocyclic chemistry. They are medicinally valuable as antibacterial, antiviral and 
antimicrobial agents. Precursors to these thioureas are the isothiocyanates which are versatile 
intermediates. The reported class of amino acid derived isothiocyanates was limited to -hisothiocyanato 
esters obtained by converting the h-amino group by treating with thiophosgene into isothiocyanate. We 
have now synthesized and isolated hitherto unreported class of N-protected amino alkyl isothiocyanates 
via a simple protocol employing TsCl mediated decomposition of dithiocarbamic acid salt which in turn 
was prepared from the corresponding vicinal diamine. Further, they have been employed as synthons for 
the preparation of dipeptidyl thiourea esters. Some of these results will be presented in this talk. 
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Advanced glycation end products and diabetic complications: An overview. 
Ramesh C. Gupta 

Torrent pharmaceuticals Ltd.Torrent Research Centre, Village: BHAT, Ta. & Dist. Gandhinagar ς 382428, 
Gujarat, INDIA E-mail: rameshgupta@torrentpharma.com 

 
Diabetes is a multi-factorial disease associated with very high incidence of stroke, peripheral artery 
disease, macrovascular and microvascular diseases such as heart failure, neuropathy, nephropathy and 
retinopathy etc. Prolonged hyperglycaemia is now recognized as a primary cause of diabetic 
complications. Despite considerable progress in the therapy for hyperglycaemia and hypertension, the 
presence of vascular complications is still around 20-25% among diabetics of over 5 years duration. A 
global increase in diabetic population has generated considerable amount of interest in therapies 
targeted for treatment of macrovascular and microvascular complications of diabetes.  
One of the major causes of these complications is formation of Advanced Glycosylation End products 
(AGEs). Maillard in 1912 found that reducing sugars such as glucose and ribose react with proteins to form 
brown pigments. The aldehyde or keto groups of reducing sugars and lipids oxidized are capable of 
reacting with amino groups of amino groups of amino acid to form Schiff bases, which can rearrange to 
the more stable Amadori type of early glycosylation products. These early glycosylation products undergo 
a slow, complex series of chemical rearrangements to become irreversible Advanced Glycosylation 
Endproducts (AGE)[1-3]  .These AGEs contribute towards many pathologies of diabetes, atherosclerosis, 
heart disease, stiffness, kidney diseases and arthritis,There are three main mechanisms responsible for 
the AGE related complications.1)Glycosylated and oxidized proteins are immunogenic and cause low-
grade vascular inflammation and widespread endothelial dysfunction; a key component of Metabolic 
Syndrome X.2)Glycoxidated Lipoproteins lead to accelerated Atherosclerosis  and 3) AGE related cross-link 
formation with collagen ,Myelin ,Glomerular membrane , retinal and various structural proteins cause 
different diabetic complications[4-6]. 
Considering all these diabetic complications, We have initiated research programme at Torrent Research 
Centre to find out potent and safe AGE breaker compounds .To achieve this series of compound were 
synthesized and screened in vitro and in vivo efficacy. Further ADMET profile led to the identification of 
TRC 4186 as a drug candidate for clinical studies. The recents advances in AGEs related pathologies and 
developments of AGE breakers will be discussed. 
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Synthesis and Antimalarial Activity Evaluation of Tetraoxanes,  
Tetraoxane-aminoquinoline/triazine Conjugates 
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Malaria is still one of the deadly diseases causing deaths of more than 1-3 million people per year all over 
the world. Aminoquinolines have been used for the treatment of malaria for a long time, but Plasmodium 
falciparum has developed resistance against these compounds, and artemisinin and its derivatives are the 
only alternative for the treatment of Plasmodium falciparum  related infections [1,2]. Heme and 
dihydrofolate reductase are the most commonly used targets in malaria chemotherapy [3,4]. 
Aminoquinoline and artemisinin based compounds stop the hemozoin formation via different mechanism, 
while cycloguanil, a triazine derivative exhibit antimalarial activity due to its ability to inhibit dihydrofolate 
reductase enzyme. Recently another class of compound named tetraoxanes  received considerable 
amount of interest due to it artemisinin like activity, however, the structural diversity of this important 
class of compounds is not available [5,6]. To this end, synthesis, characterization, x-ray crystal structure, 
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antimalarial activity and cytotoxicity of symmetrically and asymmetrically substituted tetraoxanes (1), 
tetraoxane-aminoquinoline (2), and tetraoxane-triazine (3) conjugates will be presented [7-12]. 
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OP-1 

Studies of interactions of acridone derivatives with P-gp, ATP and Mg2+ - Search for 
MDR modulators led to the identification of an anti-candidasis agent 

Palwinder Singha, Jatinder KaurError! Bookmark not defined.a, Bhawna Yadavb and 
Sneha Sudha Komathb 

a
Department of Chemistry, Guru Nanak Dev University, Amritsar-143005, 

b
School of Life Sciences, 

Jawaharlal Nehru University, New Delhi-110067 
 
The practice of chemotherapy of various diseases like malaria, AIDS, cancer, fungal and many more viral 
diseases thwarted from the development of resistance to drugs in the infected cells/microbes. Amongst 
many other transporter proteins, the over expression of P-glycoprotein (P-gp) in higher organisms and 
cdrp1, cdrp2 in Candida albicans has been found to be responsible for the development of multi drug 
resistance.  
Targeting P-gp, ATP and Mg

2+
 which collectively constitute the efflux pump, we have synthesized acridone 

based compounds (Figure 1) and evaluated for their interaction with the three components of efflux 
pump. The experimental results were also supported by the docking studies. It was observed that the 
acridone based molecules under present investigation interact with P-gp/ATP/Mg

2+
. Further the 

influx/efflux experiments on Candida albicans indicated that these compounds cause cell wall rupturing of 
this microbe and hence could also be the suitable candidates for anti-candidasis therapy. The results of 
these experiments will be discussed.  
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Development of formulations of root extract of Urtica dioica for hair growth 
promotion and identification of responsible bioactive constituents 
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Alopecia (baldness), a dermatological disorder is a common problem throughout the world and has been 
estimated to affect between 0.2 and 2 % of the world population. Herbal drugs have been widely used for 
hair growth promotion since ancient times in Ayurveda, Chinese and Unani systems of medicine. The 
present study aims to prepare and characterize the herbal formulation of Urtica dioica of Garhwal 
Himalayan region for promoting the hair growth for the treatment of alopecia. 
 Aloe vera based herbal preparations of light petroleum and ethanolic root extract of Urtica dioica were 
prepared by a simple method. Both the prepared formulations were nonirritant and nontoxic on skin of 
rats. The prepared herbal gels showed hair growth initiation time of 5 days and rapid completion time of 
15 days for both the formulations. It was also observed that the prepared herbal gels showed the better 
hair growth initiation and completion activity than that of standard (2 % minoxidil solution) even. It was 
observed that formulation prepared with ethanolic extract of roots of Urtica dioica, showed the best hair 
lengthening properties as compared to others. In order to explore the probable active compounds 
responsible for the hair growth, the chemical analysis of the roots of Urtica dioica was performed. From 
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the roots of Urtica dioica five compounds namely -̡ Sitosterol, Ursolic acid, Sitosterol- -̡D glucoside, 
Quercetin and Rutin were isolated and identified. Rutin and Quercetin showed good in-vitro antioxidant 
as well as good hair growth initiation activity. Rutin was found to be better in hair growth activity, which 
might be due to its better antioxidant activity. 
 Therefore, it was concluded that Rutin and Quercetin were among the chief active constituents 
that might be responsible for the promising hair growth activity of roots of Urtica dioica.    
 
OP-3 

Copper-Catalyzed Regioselective Tandem Synthesis of Indolo, Pyrrolo [2,1-a] 
isoquinolines and Indolo[2,1-f][1,6]Naphthyridines by the Preferential Addition of N-

Heterocycles on ortho-haloalkynes followed by Intramolecular C-2 Arylation 
Akhilesh Kumar Verma,* Ritu Chaudhary 

Synthetic Organic Chemistry Research Laboratory, Department of Chemistry, University of Delhi, Delhi-
110007, India. averma@acbr.du.ac.in 

 

 
 
Indolo[2,1-a]isoquinoline has a unique nitrogen containing tetracyclic structure, characterstic of 
dibenzopyrrocoline alkolids, cryptaustoline P and cryptowpline Q isolated from the bark of Cryptocarya 
bowiei, which are reported to possess antileukemic, tublin polymerization inhibitory and antitumour 
activities. In continuation of our recently developed methods for the copper-catalyzed N-arylation of N-
heterocycles using benzotriazole and its derivatives as a ligand[1-3] and the electrophilic cyclization of 
alkynes[4], Polyheterocycles 4 were synthesized regioselectively in one pot by the copper-catalyzed 
tandem addition of N-heterocycles 1 onto ortho-haloarylalkynes 2, followed by intramolecular arylation 
without isolating intermediate 3 [5]. This chemistry appears to involve the preferential nucleophilic 
addition of N-heterocycles onto the ortho-haloarylalkynes over N-arylation of the aryl halide. Developed 
novel chemistry allows direct access to the various types of diversely substituted N-heterocycles, 
/ŀǊōƻŎȅŎƭŜǎΣ bŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎΣ {ȅƴǘƘŜǘƛŎ ŘǊǳƎǎ ŀƴŘ ˉ-conjugated organic materials. A relatively 
inexpensive ligand BtCH2OH, is used along with inexpensive CuI for this novel transformation, increasing 
the overall utility of this reaction.  
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An assessment of safflower (Carthamus tinctorius) seed extract in the treatment of 
periodontal osseous defects in humans: A pilot study 
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2
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Shahuji Maharaj Medical University, Lucknow,  India;  
3
Director, Department of Pharmacy, ShriRram 

Murthy Smarak of Engineering & Technology, Bareily. 
 
Recently, herbal medicines have been evaluated for their effects in periodontal diseases i.e. antibacterial, 
anti-inflammatory and periodontal tissue regeneration because interest in the search for a new non-toxic 
biodegradable material that would be free from side effects has been growing. Therefore, the present 
study was designed to evaluate the regenerating potential of safflower seed extract in the treatment of 
human periodontal osseous defects. Twenty one, two-wall infrabony defect sites from fifteen patients 
were randomly and equally divided into three groups to be treated with safflower seed extract. These 
groups were comprised of safflower seed extract (SSE)/collagen (test),   saline/collagen (saline control) or 
access flap surgery alone (surgical control).The soft and hard tissues were evaluated at baseline along 
with 6 months surgical re-entry. Statistical analyses of data suggest that all three groups show significant 
difference for both soft and hard tissue parameters after comparing with baseline. Test and saline control 
groups have significant improvements in soft and hard tissues over the surgical control. However, they did 
not differ significantly themselves. Data in the present pilot study indicated that Safflower seed extract 
may be a promising natural drug in periodontal regeneration.  
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Transition Metal-Catalyzed Desulfitative C-C Bond Forming Reactions 
of 2-(1h)-Pyrazinones 

Vaibhav P. Mehta and Erik Van der Eycken* 
Laboratory for Organic and Microwave-Assisted Chemistry (LOMAC), Katholieke Universiteit Leuven, 

Department of Chemistry, Heverlee, Leuven, BELGIUM. 
erik.vandereycken@chem.kuleuven.be, vaibhav.mehta@chem.kuleuven.be 

 
Transition-metal-catalyzed reactions [1] are among the most attractive methodologies for the decoration 
of heterocyclic compounds. As a result of the development of a large number of metal-catalyzed coupling 
reactions of various C-X containing compounds (X = I, Br, Cl, OTf, OMs), efficient methods are now 
available for the direct formation of bonds between of sp

3
,sp

2
 and sp hybridized carbon atoms.  

As a part of our ongoing research on the development of transition metal-catalyzed cross-coupling 
reactions [2] under microwave irradiation conditions, we are presently investigating several new 
methodologies for the decoration of the 2(1H)-pyrazinone scaffold with focus on desulfitative

1c
 C-C cross-

coupling reactions using palladium catalyst. A detailed overview will be given describing our recently 
developed and optimized protocols.[3] 
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Target-to-Drug Discovery for Novel Leishmaniacidals 
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Leishmaniasis is endemic in  >85 developing countries with  >1.5 million estimated cases occurring each 
year and an additional 350 million people at risk of infection.  Transmission of leishmaniasis most 
commonly occurs via an infected phlebotomine sandfly. Clinical manifestations of leishmaniasis range 
from cutaneous, mucocutaneous to visceral  leishmaniasis, the latter if untreated is fatal. Patients of 
leishmaniasis are faced with  limited treatment options, as there are no vaccines and existing therapies 
are expensive having pharmacological liabilities. 
As opposed to whole parasite phenotypic anti leishmanial drug discovery pathway, our interest is based 
on significance of pteridine reductase 1 enzyme as a molecular target to parasite growth and survival. 
Targeting this pathway, we developed a multi-tiered compound screening paradigm to identify and 
confirm novel leishmaniacidal lead molecules. Transgenic Leishmania were used in flow cytometry screen, 
aided with structural modeling of target recombinant enzyme we developed biochemical and biological 
screening  assay formats to identify and characterize new potent L. donovani growth inhibitors targeting 
the  amastigote found in the human host.  Confirmed growth inhibitors were filtered further for desirable 
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drug-like properties using computational predictions. Lead molecules were identified  that display in vivo 
activity without toxicity to human cells. Monastrol, which is an established anticancer drug, was identified 
as a novel leishmaniacidal lead molecule. We confirmed the leishmaniacidal effect of these molecules is  
triggered by programmed cell death (PCD). 
With the whole genome sequencing  of L. donovani clinical isolates being carried out in our laboratory, 
molecular target driven approach to antileishmanial drug discovery will be further strengthened. 
 
OP-7 

9ŦŦŜŎǘǎ ƻŦ hǎƳƻƭȅǘŜǎ ƻǊ 5ŜƴŀǘǳǊŀƴǘǎ ƻƴ ʰ-Chymotrypsin Activity and the 
Folding/Unfolding Transition States 

Pannuru Venkatesu 
Department of Chemistry, University of Delhi, Delhi ς 110 007, India 

 
Enzymes are very sensitive and highly complex systems, exhibiting a substantial degree of structural 
variability in their folded state. In the presence of co-solvents, the fluctuations among vast numbers of 
folded and unfolded conformations occur via many different pathways, alternatively, enzymes can be 
stabilized or destabilized. To understand the osmolytes and denaturants contribution on the stabilization, 
related to the ŀǎǎƻŎƛŀǘŜŘ ǎǘǊǳŎǘǳǊŀƭ ŎƘŀƴƎŜǎ ŀƴŘ ŜƴȊȅƳŜ ŀŎǘƛǾƛǘȅ ƻŦ ʰ-chymotrypsin (CT), we have 
monitored the differential scanning calorimetry (DSC), circular dichroism (CD), enzyme activity and gel 
electrophoresis as a function of osmolyte or denaturant concentrations. The present investigation 
compares the compatibility of osmolytes and deleterious effects of denaturants on the structure, function 
and enzyme activity of CT. This comparison has provided new important insight on the contribution of co-
solvents effects on protein folding/unfolding, enzyme activity and the understanding of protein-solvent 
interactions. Evidently, we observed that naturally occurring osmolytes (trimethylamine N-oxide (TMAO), 
betaine, sarcosine, proline and sucrose) play dominant contribution on stabilization of CT while not 
enhances its enzyme activity. In contrast, our results revealed that the denaturants enhanced surface of 
enzyme by binding to the surface of CT, which leads to zero enzyme activity. The modifications in the 
ǎŜŎƻƴŘŀǊȅ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘƛǎ ʲκʲ ǇǊƻǘŜƛƴΣ ŀǎ ǉǳŀƴǘƛŦƛŜŘ ōȅ ǘƘŜ /5 ǎǇŜŎǘǊŀΣ ǊŜŀǎƻƴŀōƭŜ ŜƴƘŀƴŎŜƳŜƴǘ ǿŀǎ 
ƻōǎŜǊǾŜŘ ŦƻǊ ʲςstrands in the presence of the osmolytes as compared to buffer, which contributes its 
stabilization power. 
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Synthesis and in-planta activity of caged/phosphotriester precursors 
 of trehalose-6-phosphate (T6P) 
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Trehalose is a non-ǊŜŘǳŎƛƴƎ ŘƛǎŀŎŎƘŀǊƛŘŜ ǎǳƎŀǊ ǘƘŀǘ ƛǎ ƳŀŘŜ ǳǇ ƻŦ ǘǿƻ ƎƭǳŎƻǎŜ ǳƴƛǘǎ ƧƻƛƴŜŘ ōȅ ŀƴ ʰΣʰ-1,1 
linkage with wide spread occurrence in bacteria, insects, fungi, and plants.[1] However, its existence and 
biosynthesis in mammals is not known.[2] Trehalose-6-phosphate (T6P), an intermediate in the trehalose 
pathway (Figure 1), has come out of obscurity over ten year to be appreciated as signaling molecule that 
regulates plant metabolism and development.[3] Its significance began to dawn when genetic 
modification of trehalose pathways produced dramatic phenotypes in plant. Two main enzymes namely 
trehalose phosphate synthase (TPS) and trehalose phosphate phosphatase (TPP) are the key enzymes in 
this pathway. TPS1-knockout is embryo lethal showing that the pathway is indispensable for embryo 
development.[4]

 
Vital beneficial phenotypes emerged from these T6P intervention experiments. a) Those 

expressing E. coli TPS and elevated T6P produced more biomass than wild type when fed glucose or 
sucrose means T6P is important for carbohydrate metabolism [5] b) Parallel experiments in Nicotiana 
tobacum demonstrated that these genetic modifications were an effective means of altering 
photosynthetic capacity. [6]

  

Recent research has demonstrated that T6P regulates sugar utilization and starch metabolism and 
interacts with other signaling pathways, including those mediated by plant hormones. [7] Such wide 
ranging and significant biological effects through modification of one pathway are unprecedented. In spite 
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ƻŦ ǘƘƛǎ ǿŜ ǎǘƛƭƭ ŘƻƴΩǘ ƪƴƻǿ ŎƭŜŀǊƭȅ ǘƘŜ ƳŜŎƘŀƴƛǎƳ ŀƴŘ ǎƛǘŜ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴ ƻŦ ¢сt ǿƛǘƘ ƛǘǎ ōƛƴŘƛƴƎ ǇŀǊǘƴŜǊΦ 
Our effort towards finding the answer of above questions and synthesis of in-planta active T6P as prodrug 
will be presented briefly therein. 

 
Figure 1. Trehalose biosynthetic pathway 
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Curcumin ameliorates experimental colitis: Singnal transduction through TLR-4 
Receptor and Myd88 
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Recent surge of interest in herbal medicine for inflammatory bowel diseases has prompoted us to 
investigate the anti-inflammtory effects of curcumin and its mechanism in experimental colitis. Expression 
of Toll like receptor-4 (TLR4), MyD88 and NFkB was examined in inflamed colonic tissues. Sprague-Dawley 
male rats having colitis induced by intrarectal administration of trinitrobenzenesulphonic acid were 
treated daily with an aqueous suspension of curcumin (100 mg/Kg body weight) or phosphate buffered 
saline (PBS) 2 hr prior to inducing colitis. Non colitis animals controls received curcumin or PBS in a similar 
manner. Colonic levels of TLR-4, MyD88 and NFkB proteins were measured using ECL western blot 
analysis, and TLR-4 mRNA by a competitive RT-PCR method. Curcumin suppressed the induction of TLR-4, 
MyD88 and NFkB proteins in inflammed colon. Interestingly the expression of TLR-4 mRNA remained 
unaltered in inflamed. Furthermore inflammatory makers such as myeloperoxidase activity, 
malodialdehyde concentrations and colon histology were also significantly reversed by curcumin. These 
findings suggest that curcumin mediates its effects through that TLR-4 and MyD88 and may serve as 
therapeutic target in IBD treatment. 
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Mg(NO3)2 primed seeds: A better tool for somatic embryogenesis in rice  
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Present study deals with the regeneration potentiality of rice (var.Swarna; MTU 7029) plants through 
somatic embryogenesis. It is established that the use of Mg(NO3)2 primed seeds can raise the plants 
having the capacity of stress amelioration ( Anaytullah and Bose, 2007 ). On the basis of this in the present 
study a comparative characterization of the calli were made by using the dehusked and sterilized whole 
rice seeds (caryopses), obtained from Mg(NO3)2  primed and non-primed one. During the establishment of 
regeneration potentiality of rice (var. Swarna) the best concentration of 2,4-D was found 2mgl

-1
;hence in 

the present investigation the same concentration was taken into consideration for the preparation of 
medium. Different concentrations (2-8 mM) of the Mg(NO3)2 while used as priming treatment before 
using the rice seeds on calli culture, showed promising results in respect to non-primed seeds. 4mM 
concentration of Mg(NO3)2 had taken minimum days for callus induction, maximum callus induction 
frequency and embryogenic calli percentage and also it has taken the least time to form green bud 
formation in regeneration medium in respect to other used concentrations of Mg(NO3)2 and non primed 
one. Further some physiological and biochemical studies were made to find out the inner potentiality of 
the regenerated calli. The fresh and dry weights were found maximum in the calli obtained from the 4mM 
Mg(NO3)2 primed seeds; in the same treatment the proline content, which reflects the osmoregulatory 
capability of a particular plant regarding stress was also found maximum, although it is at par with the 
proline content found with 8mM concentration of Mg(NO3)2. Calli of non-primed seeds was found to be 
poor performer for these parameters. The Mg(NO3)2 primed sets showed more root regeneration 
capacity, which is the main problem in the Indica rice. 
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Facile Polymer Supported Syntheses Of N-Pegylated Quinoline Scaffolds:  
 A Convienient Drug Delivery Technique 
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A library of N-PEGylated quinoline derivatives of PEG molecular weights 400 has been prepared rapidly 
after the activation of PEGs using maleic anhydrides. Quinolines with a polymer backbone obviously are 
important as new materials. In 1995, Zalipsky S. et al and Herman S. et al [1] reported the 
functionalization of polyethylene glycol for preparation of biologically relevant conjugates along with 
some reactive end groups. Polyethylene glycol conjugation chemistry represents an emerging trend for 
generation of potential therapeutic agents. Woodle M. C. et al.  and Allen T. M et al. [2] have 
demonstrated that PEG-modified biological molecules can benefit from extended plasma lifetimes, 
induced by reduced uptake by the reticuloendothelial system and more generally from a decrease of the 
undesired consequences of electrostatic and van der Waals interactions.  A future direction towards 
nonviral gene therapy is the use of PEG grafted synthetic vectors as long- circulating carriers for receptor 
mediated gene delivery [3]. Norfloxacin, a member of the fluoroquinolone antibiotics was conjugated to 
mannosylated dextrƛƴ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ŘǊǳƎǎΩǎ ƛƴǘŀƪŜ ōȅ ŎŜƭƭǎΣ ŜƴŀōƭƛƴƎ ŦŀǎǘŜǊ ŀŎŎŜǎǎ ǘƻ 
microorganisms, reported by Roseeuw E. et al and Coessens et al [4]. The backbone of polyurethanes and 
other ordinary low-density polyethylenes having antimicrobial norfloxacin drug have been tested by Yang 
et al [5] against several Gram positive and Gram negative bacteria displayed excellent antimicrobial 
activities. Recent advances in tumor therapy demonstrated that successful anticancer strategies can be 
developed by employing proper carrier systems able to deliver probes, drugs or genes to tumor targets 
reported by Paolo et al [6]. Quinolines and their derivatives have been extensively explored for their 
biological [7], anti-filarial, anti-bacterial and anti-malarial activities and additionally, for their 
cardiovascular, anti-neoplastic and receptor agonist activities. PEG, a water soluble non ionic polymer, 
having non toxic character is widely used as carrier for drug delivery system, in many biochemical 
cosmetic pharmaceutical and industrial applications. We report the facile synthesis of a novel family of N- 
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PEGylated of quinolines by coupling PEG 400 with 2-formyl, 3-chloro, 6-amino quinolines via maleic 
anhydride as an activator. Antimicrobial activities of Quinoline-PEG polymer and quinolines were tested 
against Gram positive and Gram negative bacteria. The results indicate that the new polymers have 
potential as potent antimicrobial agents, although the mode of activity is not clear. Since these polymers 
are relatively stable to high temperatures, they can be used for medical and biomaterial applications with 
prior thermal sterilization. The present facile synthetic strategy can be an effective approach for 
incorporating the polymeric carriers conjugated with drug moieties either in the backbone of polymer or 
as terminal and pendent groups on the polymer chains. 
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The defensive effects of coumarins as antioxidants is well known [1].

 
Nishiyama et al. reported the 

stronger antioxidative activities of hydrocoumarins than  h- tocopherol for the oxidation of tetralin and 
linoleic acid in a homogeneous solution [2]. In conjunction with our works related with the synthesis and 
biological evaluation of heterocycles [3,4], we are reporting herewith a facile, convenient and high 
yielding synthesis of a combinatorial library of 3-alkanoyl/aroyl/heteroaroyl-2H-chromene-2-  thiones by 
ǘƘŜ ŎƻƴŘŜƴǎŀǘƛƻƴ ƻŦ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ʲ-oxodithioesters and salicylaldehyde/substituted 2-
hydroxybenzaldehydes under solvent-free conditions. The assessment of radical scavenging capacity of 
the compounds towards the stable free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH)  was measured and 
these compounds were found to scavenge DPPH free radical efficiently. Five selected compounds were 
able to protect curcumin from the attack of sulfur free radical generated by radiolysis of glutathione 
(GSH). The newly synthesized compounds exhibited profound antioxidant activities. Five of them 
(compounds 3-7 of Table 1) rendered comparatively high antioxidant capacity.  
Table 1. 
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{ŜǎǉǳƛǘŜǊǇŜƴŜ ƭŀŎǘƻƴŜǎ ƘŀǾƛƴƎ ʰ ς methylene ςɹ  ς lactone moiety have been established as potent plant 
growth regulators. With a view to increase the water solubility of lactones, diethanolamine adducts of 
parthenin [4] (isolated from Parthenium hysterophorus) , isoalantolactone & alantolactone (isolated from 
Inula racemosa ) were prepared. In  order to introduce diethanolamine group in epoxyalantolides [2], 
isoalantolactone & alantolactone [3] were  allowed to react with an excess of perbenzoic acid followed by 
diethanolamine. In order to prepare more compounds for biological screening, diethanolamine was 
treated with isotelekin and isotelekin acetate. The structures of all the compounds were elucidated by 
spectroscopic techniques like  IR,  

1
H NMR, 

13
 C NMR and Mass spectra. All the compounds so obtained 

were subjected for biological evaluation as plant growth regulators and tested for their toxicological 
behaviour [1]. The parameters studied in biological activity include adventitious root formation in 
hypocotyl cuttings of Vigna radiata, Cucumis melo cotyledon expansion test and seed germination studies 
in Triticum aestivum. The parameters studied for toxicological behaviour include record of mortality, 
change in diet intake, change in body weight, change in organ weight indices, lipid peroxidation of blood 
and tissues and haemolysis of erythrocytes (in vitro). The results were fairly good over the parent 
compounds. 
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Exploring Enzyme Substrate Specificity for the Separation of Anomeric Mixture of O-
Aryl Nucleosides of Diagnostic   Importance 
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One of the recent applications of O-arylglycosides is the detection of / assay of nucleoside hydrolases or 
nucleoside phosphorylases in microbial parasites, which has adverse effect on human health and animal 
population. The O-arylglycosides are used as chromogenic substrate, which on reaction with the enzyme 
releases phenolic chromophore that can be detected and assayed spectrophotometrically and thus 
provide an easy method for the presence of  enzymes. 
It is the -O-arylglycosides that serve as substrates for the nucleoside hydrolases or nucleoside 
phosphorylases, however most of the synthetic methodologies reported for the preparation of these 
compounds lead to the formation of mixture of κ-anomers. The separation of anomeric mixture ofӞ κ-
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O-arylglycosides is almost impossible by simple chromatographic methods. We have developed a highly 
efficient separation methodology based on lipase-mediated selective deacetylation of one of the acetoxy 
functions of the peracetylated -O-arylglycoside from the mixture of κ-anomer. Detailed results will be 
presented in the poster.  
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mammary carcinoma 

B.K Ojeswi 1, M. Khoobchandani 1, D.K Hazra 2 and M.M Srivastava 1*  
1
Department of Chemistry, Faculty of Science Dayalbagh Educational Institute, Dayalbagh, Agra 282110 

2
S.N Medical College, Agra, 282002. *smohanm@rediffmail.com ojeswi@rediffmail.com 

 
Breast cancer is the most lethal cancer affecting women throughout the world.

 
 More than 10.5 Lakhs new 

breast cancer cases occur worldwide among which 3.76 Lakhs death occurs annually.
 
 In India, breast 

cancer is the leading cancer site in its female residents. The present trend in the management of breast 
cancer development involves studies on the pharmacological mechanisms and search for chemical 
structures of herbal extracts responsible for anticancer activity. Considering, the recent realization that 
any plant already established for some pharmacological properties should be further explored for newer 
bioefficacies has motivated us to explore in-vivo protective effect of Thuja occidentalis (leaves) against 
7,12 dimethyl benz(a)anthracene induced mammary tumor in ICRC mice. In vivo experiment has been 
conducted to observe the preventive role of Thuja occidentalis Linn (leaves) against DMBA induced 
mammary cancer. Ethyl acetate and methanolic extracts in two doses (5 & 10 mg/kg body weight) of the 
plant were tested in terms of tumor incidence, weight, volume and life span against the reference drug 
doxorubicin using standard animal protocol. EtOAc extract (10 mg/kg body weight) of the plant exhibit 
reduction of tumor incidence (34%), tumor weight (39%) and tumor volume (50%) compared to cancerous 
control group with the increase in body weight & life span in comparison with cancerous control and 
doxorubicin treated group. The plant T. occidentalis (leaves) possess significant potential for 
phytopreventive bioefficacy against DMBA induced mammary carcinogenesis. 
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HPTLC Determination of Caffeine in newly launched Energy Drinks  
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Caffeine is a mild central nervous stimulant that occurs naturally in tea & coffee and added in newly 
launched energy drinks. Such energy drinks are becoming highly popular in younger generation, due to 
instant energy supply and reducing the sleep time. The present piece of work is focused to the estimation 
of caffeine in newly launched energy drinks using the High Performance Thin Layer Chromatography 
(HPTLC). Qualitative and Quantitative analysis using Camag HPTLC system using precoated silica plate has 
been carried out against reference caffeine. Efforts have been devoted to establish co-relation of caffeine 
content in energy drinks with the frustration tolerance among the students of same age group, sex and 
economical status. Frustrations causing psycho motive puzzles were given to the students for co-relating 
caffeine-frustration relationship. Peak of caffeine was identified at 275 nm, using solvent system [EtOH + 
EtOAc: 1:9] with the Rf value of 0.13. Caffeine content was found to be in the range of 512-840 ng/spot in 
energy drinks under study. Single group repeated measures designed for twenty subjects (ANOVA test); 
indicate increase in unit dose (100mg) of caffeine results into statistically significant increase in the 
frustration tolerance. However, increase in caffeine dose (>300 mg), showed no further increase in the 
frustration tolerance of the subjects. Energy drinks selected for the study were found to be safe and 
contain caffeine within prescribed WHO limit. 
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Inhibition of dipeptidyl peptidase IV (DPP-4) is a promising new approach for the treatment of type 2 
diabetes. DPP-4 is the enzyme responsible for inactivating the incretin hormones glucagon-like peptide 1 
(GLP-1) and glucose dependent insulinotropic polypeptide (GIP), two hormones that play important roles 
in glucose homeostasis. The potent, orally bioavailable and highly selective small molecule DPP-4 
inhibitors sitagliptin (piperazine derivative) and saxagliptin have been approved by the FDA as novel drug 
for the treatment of type 2 diabetes. So DPP-IV inhibitors have emerged as potential new type of 
ŀƴǘƛŘƛŀōŜǘƛŎ ŀƎŜƴǘǎ ŦǊŜŜ ƻŦ ǎƛŘŜ ŜŦŦŜŎǘǎ ǎǳŎƘ ŀǎ ƘȅǇƻƎƭȅŎŜƳƛŀ ŀƴŘ ŜȄƘŀǳǎǘƛƻƴ ƻŦ ǇŀƴŎǊŜŀǘƛŎ ʲ-cells. Several 
DPP-IV inhibitors are currently being evaluated in human clinical trials including alogliptin, dutagliptin and 
PF-00734200 (piperazine derivative). 
In several studies, it has been found that conformationally restricted DPP-IV inhibitors are more potent 
than their flexible structures. DPP-IV inhibitors having (S)-2-cyanopyrroldine moiety at P1 position are 
chemically unstable due to intramolecular cyclization between amine group and their electrophilic nitrile. 
Thus proline mimetics (Thiazolidine, pyrrolidine, piperidine, and morpholine) placed at P1 position 
provides chemical stability to DPP-IV inhibitors 

[1], [2]
. Therefore, to find potent and selective DPP-IV 

inhibitors we have synthesized the constrained aryl piperazine derivatives with proline mimetics in which 
piperazine structure provides natural constraint. They may be potent DPP-IV inhibitors. The details of the 
study will be presented. 
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Electrostatics role is studied in cationic protein adsorption to zwitterionic phosphatidylcholine (PC) and 
anionic mixed PC/phosphatidylglycerol (PG) small unilamellar vesicles (SUVs) [1]. Protein interaction is 
monitored vs. PG content at low ionic strength [2]. The adsorption of lysozymeςmyoglobinςbovine serum 
albumin (BSA) (isoelectric point, pI  5ς11) is investigated in SUVs, along with changes of the fluorescence 
emission spectra of the proteins, via their adsorption on SUVs [3]. The partition coefficients and 
cooperativity parameters are calculated [4]. At pI  the amount of binding obtains the maximum, while at 
lower and higher pHs the binding is significantly decreased [5]. In GouyςChapman formalism activity 
coefficient goes with square charge number. Deviations from ideal model indicate the asymmetric 
location of anionic phospholipid in bilayer inner leaflet, in mixed zwitterionic/anionic SUVs for both 
lysozymeς and myoglobinςPC/PG systems, in agreement with experimentsςmolecular dynamics 
simulations. SUVs bind myoglobin anti-cooperatively while lysozymeςBSA cooperativitivey. Apparently the 
structures of the attached lysozymeςBSA layer on proteinςSUVs play a significant role. A model for both 
proteins, which composes two protein sub-layers with different structuresςproperties, is proposed. Hill 
coefficient reflects subunit cooperativity of bi/tridomain proteins. Further protein binding is difficult 
because the repulsion of like charges becomes dominant. In terms of conventional binding mechanisms 
this would correspond to a negative cooperativity. Lysozymeςalbumin binding to SUVs follow a model of 
positive cooperativity, representing the interaction between the protein considered as a dipole moment 
and the anionic phospholipid headgroups. 
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Malaria is one of the most deadly parasitic infection affecting millions of people worldwide especially in 
Africa and Asia. It has been estimated that approximately 250 million people worldwide are affected by 
malaria and around 2-3 million deaths occur every year due to malaria (8% of all deaths) [1]. 4-
Aminoquinolines such as chloroquine, hydroxychloroquine, amodiaquine and triazines like cycloguanil are 
long been used as antimalarial drugs for the treatment of malaria. But due to the development of drug-
resistant Plasmodium strains, the control of malaria in most part of the world has become a challenging 
problem. Hence the search and development of new antimalarial agents has always found considerable 
interest.  
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 As a part of our ongoing research on malaria [2-5], we have synthesized a series of 4-aminoquinoline-
triazine (1) and aminoquinoline-triazole (2 and 3) conjugates and evaluated their antimalarial activity 
against D6 (chloroquine-sensitive) and W2 (chloroquine-resistant) strains of Plasmodium falciparum. 
Some of the tested compounds have shown potent antimalarial activity compared to chloroquine [6].  
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Metronidazole, (MTZ, 1-[2-hydroxyethyl]-2-methyl-5-nitroimidazole) has been a drug of choice for the 
treatment of anti-infectious diseases against protozoa such as Trichomonas Vaginalis, Entamoeba 
histolytica, Giardia intestinalis, and infections caused by Gram-negative anaerobes such as bacteroides 
and Gram-positive anaerobes such as clostridia[1]. However, resistance to these compounds have been 
demonstrated in trichomonads and Bacteroides fragilis, in both natural and in vitro under drug pressure-
induced populations. We anticipated that hybrid molecule that contains metronidazole and triazoles, one 
of the most active and widely studied pharmacophore [2-3] will lead to a molecule of biomedical 
importance. 
Metronidazole-triazole conjugates were synthesized and their antibacterial and antiamoebic activities 
were studied [4-5]. In order to study the role of different substituent on biological activity, variation in 
substitution pattern was done in the triazole ring. These compounds showed potent to weak antibacterial 
activity against Gram-positive and Gram-negative bacteria. Six compounds showed equal or better activity 
than the reference compound with IC50 value from 0.003 to 0.67 µg/ml. Some of these compounds were 
also screened in vitro antiamoebic activity and eight compounds (IC50= 0.0084 to 0.607 µM/ml) were 
found to be more potent then metronidazole which is currently used for the treatment of amoebiasis [6]. 
No haemolysis was observed up to 1000 µg/ml concentration. 
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Malaria is still one of the deadly diseases causing deaths of more than 1-3 million people per year all over 
the world. Since last two decades endoperoxides have attracted the attention of chemist and biologist 
due to their potent antimalarial activity [1]. Artimisinin and its semisynthetic derivatives shows good 
antimalarial activity against chloroquine-resistant strain of Plasmodium falciparum. Structure activity 
relationship study revealed that presence of peroxide linkage is a crucial pharmacophore for the 
antimalarial activity.[2,3]. Dispiro-tetraoxane is one of such class of compounds which was found to be 
equally potent as artemisinin [4]. However, the structural diversity of this important class of compounds is 
not available [5]. To this end, synthesis, characterization, x-ray crystal structure, antimalarial activity and 
cytotoxicity of symmetrically and asymmetrically substituted tetraoxanes (2,3) will be presented [6-10].
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Cationic antimicrobial peptides (CAMPs) with broad range of activity and novel mode of action represent 
their candidature as future therapeutics against multidrug resistant bacterial strains [1-4]. In the present 
study six cationic peptides were designed using Schiffer-Edmundson projection diagram. Amino acid 
residues occurring most frequently in the sequences of CAMPs including ornithine as representative of 
non gene encoded amino acid were included in the sequences of designed peptides. Keeping length (12) 
and charge (+5) of the peptide constant, changes were done in the hydrophobic segment of the 
amphipathic sequence using amino acids such as proline, tryptophan and Ornithine. Designed peptides 
were found to be active in the concentration range of 1-64 µg/ml against susceptible as well as multi drug 
resistant bacterial strains. With the exception of peptide SA-1 all peptides were found to be non 
hemolytic up to 512 µg/ml.  Designed peptides were found to affect bacterial killing within minutes after 
incubation with peptides at concentrations higher than MIC. Although precise mode of action of CAMPs 
has not been deciphered as yet, it is believed that CAMPs target bacterial membrane as the major site of 
action [5, 6].To have an insight into the mode of action of the designed peptides, biophysical studies 
including CD, Tryptophan fluorescence and calcein dye leakage were performed using LUVs composed of 
phospholipid membranes. Microscopic techniques including SEM, TEM and confocal scanning microscopy 
studies using E. coli and SUVs composed of bacterial mimic membrane gave visual evidences of 
morphological alteration caused by peptides over the surface of bacterial membrane. Out of the six 
peptides studied, peptides SA-3 and SA-4 were found to be potent with negligible hemolytic activity. With 
the potential to combat multi drug resistant bacterial strains, peptides designed in the present study can 
be further optimized for use in clinics. 
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Indanones and related compounds are important bioactive molecules. These compounds have been 
ǎǘǳŘƛŜŘ ŦƻǊ ǾŀǊƛƻǳǎ ōƛƻƭƻƎƛŎŀƭ ŀŎǘƛǾƛǘƛŜǎ ƛƴŎƭǳŘƛƴƎ ŎŀƴŎŜǊ ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎ ǘȅǇŜ ƻŦ ŘƛǎŜŀǎŜǎΦ LƴŘŀƴƻƴŜǎ ŀǊŜ 
also used as drug intermediates, ligands of olefinic polymerisation catalysts

 
[Schumann  et al. and Herzog 

et al.] and discotic liquid crystals [Sato et al.]. Indanocine (1) and its analogues are being developed to 
combat drug resistant malignancies [Leoni et al.].

 
Another indanone analogue Donepezil hydrochloride (2) 

has been approved by US-C5! ŦƻǊ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ƳƛƭŘ ǘƻ ƳƻŘŜǊŀǘŜ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦ ¢Ƙƛǎ ŘǊǳƎ ŀŎǘǎ 
as an AChE (Acetylcholinesterase) inhibitor [Sugimoto et al.]. Dilemmaone A

 
(3) [Beukes et al.] and some 

other indanones have been isolated from natural products. Being such a useful moiety, several synthetic 
strategies have also been developed for their synthesis. Gallic acid, a plant phenolic acid is present as 
hydrolysable tannins in almost all woody perennials. 
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[Structures of Indanocine (1), Donepezil hydrochloride (2), Dilemmaone A (3) and gallic acid based 

indanone (4)]. 
 
The modified gallic acid moiety i.e. a 3, 4, 5-trimethoxy phenyl unit has been established as an essential 
structural requirement for several anticancer leads [Srivastava et al.] like Combretastatin A4, 
Podophyllotoxin, Colchicine etc. In the present communication, gallic acid based indanone derivatives (4) 
have been synthesized and evaluated for their anticancer activity. Some of the indanone molecules 
showed very good anticancer activity in MTT assay. All the compounds showing potent anticancer activity 
were further evaluated for toxicity to human erythrocytes by performing erythrocyte fragility test. 
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Camptothecin is one of the most significant anticancer molecule due to its property to block the 
topoisomerase (Topo-I), a DNA replication enzyme, by stopping cell division. This compound was originally 
isolated from Camptotheca acuminata by Prof Wall et al [1]. 
Camptothecin was isolated from the plant Nothapodytes foetida (Mappia foetida) Miers (Icacinaceae) in 
India. It is a small tree mainly found in Western Ghats. Govindachari et al [2] reported the isolation of 
Camptothecin from the plant. There are various reports in the literature on extraction, fractionation, 
isolation and precipitation of Camptothecin, but none of the method is found to be effective due to poor 
yield, time consuming, requirement of more solvent etc.  
 

 
                                                  CAMPTOTHECIN 
 
The improved process for the isolation of Camptothecin not only avoids the use of tedious and time 
consuming extraction and purification methods, but also increases the yield of the compound. 
Dried and powdered N.foetida plant was hot extracted with Methanol under continuous stirring. The 
solvent was removed in vacuum to obtain crude extract, which was defatted cold with Hexane. The 
defatted material was treated with Dichloromethane in order to obtain the soluble portion. The dried 
Dichloromethane fraction was then precipitated with a mixture of Acetonotrile and Dichloromethane to 
get pure Camptothecin.     
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L-ornithine, a non essential amino acid and constituent of L-Ornithine-L-aspartate which is a known 
hepatoprotective agent [1]. It aids in the disposal of excess nitrogen in the body and supports insulin and 
growth hormone in the body. It also demonstrates putative anabolic and imunomodulatory activities. 
The aim of this study was to evaluate the hepatoprotective effect of L-ornithine HCl in D-galactosamine 
induced hepatotoxicity in Wistar rats.  D-galactosamine causes liver cirrhosis whose pattern is similar like 
viral hepatitis[2]. 
Animals were divided in to five groups with six animals in each group. First group was sham control 
without any treatment, second was D-galactosamine control (400 mg/kg, i.p), third group was given a 
treatment of L-ornithine-L-aspartate (50mg/kg), fourth and fifth groups were treated with L-ornitine HCl 
with two different dose (50 mg/kg and 100 mg/kg respectively). L-ornithine L-aspartate (LOLA) was used 
as standard at 50mg/kg. D-galactosamine was given orally on 7

th
 day. On 8

th
 day blood was withdrawn, 
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serum was separated and analysis of enzyme parameters like AST, ALT, ALP and total bilirubin was 
performed. Liver was dissected out for histopathology. 
Level of serum parameters were elevated in D-galactosamine treated group which was significantly 
reversed by L-ornithine HCl treatment. All the parameters showed significant decrease at p<0.05. 
Histologically also, L-ornithine HCl was able to prevent D-galactosamine induced damage to the 
hepatocytes which was comparable to L-ornithine- L-aspartate. 
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Ethanol extract of Lepidum sativum prevents the bone loss induced by overactomy in 
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Lepidum sativum is a small herbaceous plant that has been traditionally used in the treatment of asthma, 
rheumatism and bleeding piles 

[1]
Φ Lǘǎ ǎŜŜŘǎ Ŏƻƴǘŀƛƴ ǇƘȅǘƻŎƻƴǎǘƛǘǳŜƴǘǎ ƭƛƪŜ ʲ-siǘƻǎǘŜŀǊƻƭΣ ʰ-tocopherol etc., 

which have been hypothesized to have beneficial effects on osteoporosis. Our study involved to evaluate 
the effect of ethanol extract of seeds of L. sativum on ovariectomized rat model 

[2]
. Swiss albino female 

rats were divided into five groups of six animals each. All the animals except in group I (Sham served as 
normal control) were ovariectomized by bilateral incision. Group II served as ovariectomized control and 
received only vehicle. Groups III, IV and V were treated with Raloxifen (5.4 mg/kg), Ethanol extract at two 
dose levels 250 and 500 mg/kg respectively for 90 days starting from 9

th
 day of ovariectomy. The efficacy 

was assessed by the estimation of biochemical markers like serum alkaline phosphatase, calcium, 
phosphorous and urine hydroxyl proline; biomechanical parameters like three point bending, 
compression of IV lumbar vertebra and load testing of femoral head; and histopathological changes in the 
bone matrix.  All the assessed parameter showed a definite and dose dependant effect on bone 
mineralization after treatment with ethanol extract. 
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A general and concise practical method of synthesizing 1,4-benzodiazepines fused with 1,4-
naphthoquinone nucleus in one pot from 2,3-dichloro-1,4-naphthoquinone has been developed. This 
method tolerates a variety of alkyl/aryl amines and gives 12,13-disubstituted 1,4-benzodiazepines 1 and 2 
in good to excellent yields. 
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Novel hetero-1, 4-naphthoquinones (1) have been synthesized and evaluated for their 
antifungal and antibacterial activity.  
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The amino and thioether derivatives of naphthoquinones are a component of molecular frame work of 
several biologically active compounds. These compounds have been found to possess marked 
antitrypanosomal, antiviral, antiplatelet, antiallergic, antineoplastic, antimalarial, antiinflammatory, 
antibacterial, antifungal, antiproliferative, cytotoxic, antitumor, and anticancer activities. These 
applications have motivated us to develop a green methodology to synthesize medicinally important 
novel hetero quinone derivatives using water as an economic solvent having environmental safety and 
societal implications and Unique nucleophilic substitution and addition reactions of 1,4-quinones in 
aqueous suspension as well as in organic solvents are studied for synthesis of potent antifungal and 
antibacterial agents naphthothiazine-5,10-dions and their precursors. 

N

S

O

O

OH

R

R1  
 
P-16 

Synthesis and Antibacterial Evaluation of Novel 8-Fluoro Norfloxacin Derivatives with 
morpholine and Substituted Piperazines at C-7 as Potential Probes for methicillin-

resistant and vancomycin-resistant Staphylococcus aureus 
Naresh Sunduru, Ϟ Leena Gupta, Ϟ Kuldeep Chauhan, Ϟ Nripendra N. Mishra, ϟ Praveen K. 

Shukla ϟ and Prem. M. S. ChauhanϝΦ Ϟ 

Ϟ
Medicinal & Process Chemistry Division, 

ϟ
Fermentation Technology Division, Central Drug Research 

Institute, Lucknow 226001, India. email: premsc58@hotmail.com 

mailto:manojchemlu@gmail.com
mailto:hardesh11@yahoo.co.in


 

61 

 

 
During 1980s, the introduction of norfloxacin the first fluoroquinolone, and later on, the discovery of 
other fluoroquinolones like ciproploxacin, sparfloxacin and trovafloxacin have changed the landscape of 
antibacterial chemotherapy.

1, 2
 The rapid emergence of drug resistance pathogens like, penicillin-resistant 

Streptococcus pneumoniae, vancomycin-resistant Enterococci, methicillin-resistant Staphylococcus aureus 
and multi-resistant Salmonellae have now become a serious public health problem.

3 
To develop new 

effective antibacterials that may work out in increasing the efficacy against resistant bacteria, first we 
evaluated the antibacterial activity of certain novel norfloxacin derivatives (I) with an additional functional 
moiety like fluorine atom at C-8 position and ethyl-4-(trifluoromethyl)benzene at N-1 position (to provide 
extra hydrogen bonding capacities with the DNA gyrase), against methicillin-resistant S. aureus (MRSA), 
methicillin-resistant and vancomycin-resistant S. aureus (VRSA) and Gram-negative bacteria Klebsiella 
pneumoniae. After that aiming them towards multiple targets, a series of hybrids (II) of above norfloxacin 
derivatives with DHFR inhibitors like 1,3,5-triazines and pyrimidines was designed, synthesized and were 
tested against above mentioned resistant strains. This approach made us successful in identifying the new 
substitutes for piperazine, like Morpholine, N-methyl/phenyl/benzyl/pyrimidinyl piperazines and n-
butylamine at C-7 position of fluoroquinolones for the development of future antibacterial agents. 
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Fungal infections are still the most serious threats to immunocompromised patients. Currently available 
drugs for treatment of fungal infections are limited. [1]  Couscanone A, a plant derived cyclopentenedione 
derivative, was isolated from the ethanolic extract of Peruvian plant, Piper coruscans showed potent in 
vitro antifungal activity against candida albicans (IC50<2ug/ml ).[2,3]  In our effort towards discovery of 
novel antifungal agents, a series of coruscanone A mimics having 2-thiohydantoin moiety in place of 
cyclopentendione ring have been synthesized and evaluated for their antifungal  activity.  
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aŀǊƛƴŜ ǎǇƻƴƎŜǎ ŀǊŜ ǎǘƛƭƭ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ōƛƻŀŎǘƛǾŜ ƴŀǘǳǊŀƭ ǇǊƻŘǳŎǘǎΦώмϐ  {ƛƴŎŜ ǘƘŜ ƭŀǘŜ мфулΩǎΣ ǎŜǾŜǊŀƭ 
marine alkaloids possessing 2-aminoimidazole moiety have been isolated from the genus Leucetta and 
many of them demonstrated interesting biological activities.[2]  One such secondary metabolite 
Isonaamine C (1) was isolated from L. Chagosensis collected from Australian Bougainville Reef, which 
showed cytotoxicity against HM02, HepG2, Huh7 tumour cell lines with GI50 values of 5.3, 2.2, 2.1 µg/ml 
respectively.[3]  To investigate the antileishmanial potential, a series of nine Isonaamine C derivatives, 
corresponding thiohydantoins,  imidazolinones have been synthesized and screened against Leishmania 
donovani. 
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Thiohydantoins, hydantoins and their derivatives represent an important class of biologically active 
molecules that have broad medicinal [1-4] and agrochemical [5] (herbicidal and fungicidal) applications.  
Classical methods involves refluxing of 2-thiohydantoins in aqueous mineral acids for conversion to their 
corresponding hydantoins, [6] which may not be applicable in many cases involving acid sensitive 
functional groups.  Herein, we report discovery of an efficient reagent SnCl2.2H2O for the synthesis of  
hydantoins from 2-thiohydantoins. 
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At the border between bio-inspired and rational drug design, one can imagine preparation of hybrid 
molecules with a dual mode of action to create efficient new drugs. Hybrid molecules are defined as 
chemical entities with two or more structural domains having different biological functions and dual 
activity.[1]  Aplysinopsin has recently been discovered as a potential antimalarial agent.[2]

  
As a part of 

our ongoing research devoted for the synthesis of diverse hybrid heterocycles of chloroquine with 
immense success against resistant strain of Plasmodium falciparum, a series of  hybrid molecules 
containing chloroquine and aplysinopsin has been prepared and evaluated for its antimalarial activity.  
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Leishmaniasis is a growing health problem in many parts of the world, with about 350 million people living 
in areas of disease endemicity and about 2 million new cases each year. Leishmaniasis is a vector born 
parasitic disease of the tropics and subtropics which is manifested in four major clinical forms (cutaneous 
leishmaniasis, mucocutaneous leishmaniasis, visceral leishmaniasis, and post kala-azar dermal 
leishmaniasis or PKDLa) depending on the causative species of the protozoan. Among all above, visceral 
leishmaniasis is lethal, if left untreated.  
Pentamidine(dicationic class of molecules in general) is a second line drug for visceral leishmaniasis. In 
spite of some side effects of pentamidine, it has broad range of its biological activities[1,2] and  relatively 
low propensity towards the development of resistance. Aplysinopsin, a class of natural products 
possessing cyclic guanidine function[3], acts on similar biological targets (plasmepsin II and serotonin 
receptors) as a dicationic class of molecules[4]. On the basis of above observations we designed a hybrid 
molecule where one amidinophenoxy function of pentamidine has been replaced with aplysinopsin and  
synthesized its analogues and discovered a new class of antileishmanial agents. 
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Dihydrofolate reductase (DHFR) plays an essential role in cellular biochemistry and has been a well-
recognized drug target of antimalarial antifolates namely pyrimethamine and cycloguanil for half a 
century

 
[1].  Malaria parasite Plasmodium falciparum required a network of cysteine and aspartyl 

proteases for the degradation of host protein (Haemoglobin)[2], further to inhibit these parasite 
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proteases, molecule of hydrazide and thiosemicarbazone[3] family have been identified through 
computational screens and validated through in vitro and in vivo screenings

 
[4,5]. Resistance of 

Plasmodium falciparum (Pf) to antifolates is an important problem in antimalarial chemotherapy and has 
been shown to be associated with mutations in the dihydrofolate reductase (DHFR) domain of the 
bifunctional dihydrofolate reductase-thymidylate synthase (DHFR-TS)[6].  
      Therefore to circumvent the emerging threat of resistant malaria, here we design the hybrid molecule 
with two dimensional intrinsic potency by extrapolating the lead of these targets or hits which may be a 
viable option at this intersection. 
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Fig. Hybrid of Triazine and thiosemicarbazone 
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Malaria is by far the most important tropical parasitic disease, and it kills more people than any other 
communicable disease except tuberculosis[1]. The causal agent of the most lethal form of malaria, 
Plasmodium falciparum, has developed resistance to a multitude of drugs including the efficacious, safe 
and cheap drug chloroquine. This development of resistance has in part been responsible for the global 
ǊƛǎŜ ƻŦ ƳŀƭŀǊƛŀώнϐΦ 5ŜǎƛƎƴƛƴƎ ƘȅōǊƛŘ ŘǊǳƎǎ ǿƛǘƘ ƳǳƭǘƛǇƭŜ ŜŦŦŜŎǘǎ ƛǎ ŀ ŎƻƳƳƻƴ ǎǘǊŀǘŜƎȅ ƛƴ ǘƻŘŀȅΩǎ ǎŜŀǊŎh for 
new treatment of malaria[3]. CQ and other structurally related antimalarials exert their effect by binding 
to heme molecules released from the hemoglobin that is digested by malaria parasites[4] on the other 
hand Triazine derivatives, are potent DHFR inhibitors have been reported to possess antimalarial 
activity[5] . 
With the aim of generating antimalarials based on novel pharmacophores, we hybridized the heme   
interacting 4-aminoquinoline moiety of CQ with triazine (DHFR inhibitor) systems to overcome the 
resistance against chloroquine. 
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1-Naphthoxepines react with in presence of thio acital (methyl 2-cyano-3,3-bis(methylthio)acrylate) to 
form tetracyclic Lactones.  The derivatives synthesized will be discussed.  
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Alum: An efficient catalyst for one-pot synthesis of -aminophosphonates 
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Alum (KAl(SO4)2

.
12H2O) is an inexpensive, efficient, non-toxic and mild catalyst for the one-pot synthesis 

ƻŦ ʰ-aminophosphonates. A three component reaction of an aldehyde/ketone, an amine and triethyl 
phosphite was carried out under solvent-ŦǊŜŜ ŎƻƴŘƛǘƛƻƴǎ ǘƻ ŀŦŦƻǊŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ʰ-
aminophosphonates in short reaction times and high yields with the green aspects by avoiding toxic 
catalysts and solvents. 
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A series of new ethyl 2-(ethoxyphosphono)-1-cyano-2-(substituted tetrazolo[1,5-a]quinolin-4-
yl)ethanoate derivatives have been synthesized for the first time of tetrazolo [1,5-a] quinoline derivatives. 
Elemental analysis, IR, 

1
H NMR, 

13
C NMR, 

31
P NMR and mass spectral data elucidated the structures of the 

all newly synthesized compounds. In vitro antimicrobial activities of synthesized compounds have been 
investigated against Gram-positive Bacillus subtilis, Gram-negative Escherichia coli and two fungi Candida 
albicans and Aspergillus niger in comparison with standard drugs. Significantly microbiological behavior of 
these newly synthesized derivatives possesses significant antibacterial and antifungal activity. 
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Heterogeneous catalyst aluminum oxide (acidic) is found to be an effective catalyst for the solvent-free 
condensation reaction of indole with aldehydes in microwave irradiation with shorter reaction time and 
higher yields. The role of aluminium oxide as a heterogeneous catalyst on several organic reactions, such 
as oxidation, reduction and displacement reactions is known from the previous work of Posner. Keeping 
all these facts in mind, we go for synthesis of bis(indolyl) methanes using heterogeneous catalyst 
aluminum oxide (acidic) which gives clean, efficient and fast reactions.  
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An efficient and easy method for one-pot three-component synthesis of amidoalkyl naphthols by the 
condensation of aromatic/heteroaromatic/aliphatic aldehydes, 2-naphthol and amides or urea under 
thermal condition at 60 °C in the presence of acidic ionic liquid 1-butyl-3-methylimidazolium hydrogen 
sulphate ([bmim]HSO4) has been described. The operational simplicity of the procedure, shorter reaction 
time, cost effective recovery and reusability of ionic liquid make this method much attractive. 
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German Chamomile (Matricaria chamomilla), is one of the most popular medicinal  herbs of the western 
world. This plant is known for centuries for its therapeutic  values against the  variety  of human ailments. 
Due to Its excellent  antioxidant properties, its standardized extracts are also available in the market 
claiming  to have  ~1.2% bioactive apigenin. Antioxidant, anti-inflammatory and mild sedative properties 
of chamomile are well documented  but the plant has not been evaluated before for  anticancer 
properties. We assessed the anticancer properties of chamomile against variety of human cancer cell 
lines. Methanolic extract was prepared, sterilized and applied in cell culture studies. Treatment 
with  methanolic  extract resulted in significant decrease in cell viability of various cancer cell lines viz. 
LNCaP, PC-3 and DU145 (prostate carcinoma); HeLa (cervical adenocarcinoma); RKO (colon carcinoma); 
HT 1080 (fibrosarcoma) and T47D (breast carcinoma). The IC50 values evaluated after 72 h of exposure 
ranges from 100-200 ƎκƳƭ ƛƴ ǾŀǊƛƻǳǎ ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ŎŜƭƭ ƭƛƴŜǎΦ {ƛƳƛƭŀǊ ŜŦŦŜŎǘǎ ǿŜǊŜ ƻōǎŜǊǾŜŘ ƛƴ ƻǘƘŜǊ 
cancer cell lines. Chamomile treatment also resulted in induction of apoptosis in prostate cancer cells 
whereas minimal growth inhibitory responses were observed in normal counterparts at similar doses. 
HPLC analysis confirmed that the  extract contains 50-60% apigenin-7-O-glucoside along with 1-1.2% free 
apigenin amongst the total polyphenolic contents. In bio-phase the break down of glucoside moiety  
releasing  bioactive apigenin was demonstrated. Pharmacokinetic and toxicity evaluation were also 
conducted in albino mouse . The LD50 for chamomile in single dose administration in these animals was 
determined as15g/kg body weight. Per oral administration of 50 mg/mouse chamomile extract exhibited 
the presence of apigenin-7-O-glucoside as early as 3 h in the plasma which peaked at 24 h post-
administration. Apigenin-7-O-glucoside was detected in the liver, intestine and kidneys as early as 24 h 
post administration and was traced up to 48 h in the liver and intestine. Additional, long term 
administration of chamomile extract (10mg/mouse for 10 weeks) did not exhibited any apparent signs of 
toxicity or histopathological changes in the liver, kidney or spleen in these mice. Taken together, the 
abundance of plant availability, with promising anticancer efficacy against  wide range of cancer cells , 
along with minimal toxicity prompted us to move forward with the developmental work to establish 
chamomile as an anticancer agent. 
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Nalidixic acid (1,8-naphthyridine derivative) is a quinolone antibacterial agent for oral administration. It 
inhibits DNA gyrase (topoisomerase II), an enzyme involved in uncoiling super coiled DNA which leads to 
rapid cell death (1). The nalidixic acid hydrazide and its quinazolone derivatives have been found to be 
potential antibacterial and antifungal agents against fourteen clinically isolated microbial strains as 
compared to parent nalidixic acid (2). To explore the bio potential of nalidixic acid derivatives, thirty one 
substituted hydrazones of nalidixic acid hydrazide were synthesized and characterized by spectral 
techniques. These compounds were evaluated for various biological activities namely antifungal, 
insecticidal and nitrification inhibition. The antifungal activity was evaluated against five pathogenic fungi 
namely, Rhizoctonia bataticola, Sclerotium rolfsii, Rhizoctonia solani, Fusarium oxysporium, Alternaria 
porii. The above compounds were able to inhibit the growth of A. porii (ED50 value in the range from 
34.23-133.81 µg/mL). The activity was comparable to commercial fungicide, hexaconazole (ED50 value- 
25.45 µg/mL). These compounds were also screened for  insecticidal activity against third instar larvae 
stage of Spodoptera litura (field insect) and adults of Callsobruchus analis and Tribollium castaneum 
(storage insect). Most of them were found to be potent insecticidal agents at 0.1% dose against S. litura 
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through feeding method with mortality range of 70-100%. Therefore, these molecules hold promise for 
further detailed bioefficacy study especially against insect pest.  
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Three different compounds have been synthesized by keeping X as variable: X=O/S/NH for Compound-A/Compound-
B/Compound-C respectively. Electronegativity of oxygen for urea X:O=3.5 and of sulfur for thiourea X:S=2.4 and of 
nitrogen+hydrogen for guanidine X:NH=3.1+2.2=5.3. So the X=NH shows the maximum electronegativity with 
combined effect of electronegativity of nitrogen and hydrogen, whereas X=O has two lone pairs and X=S has also two 
pair of electrons, but in case of NH moiety the electronegativity of nitrogen and hydrogen exceeds the 
electronegativity of oxygen and sulfur:  
NH (5.3)  > O (3.5)  > S (2.4).  

N

N
H

NH

NH

O

X

O

N

X=O: Urea, X=S: Thiourea, X=NH: Guanidine

 
The spectral data for the absorption for the three compounds was compared with gallic acid for the plot was 
calculated by the equation: y=0.022x-0.1458 (R

2
=0.982) and found that the antioxidant property of the compounds 

have the mentioned profle: Compound-C>Compound-B>Compound-A. Compound-C is guanidine moiety having 
X=NH so according to the highest electronegativity profile this is more potent than other two when compared with 
the total reducing capacity property. (Compound-A: 272.8µg, Compound-B:317µg, Compound-C:384.9µg) It was 
expressed as GAE means that reducing power of 10mg of each compound is equivalent to reducing power of µg of 
gallic acid or expressed as µgGAE/mg of compound. 
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The identification of intracellular signalling cascades important for the growth and survival of cancer cells 
has led to the development of targeted cancer therapeutics aimed at blocking these signals

1
.One of the 

most frequently detected genetic alterations in cancer is in the ras oncogene family, which plays a pivotal 
role in the control of both normal and transformed cell growth. Ras genes were first identified in the 
1960s as homologues to the viral oncogenes of transforming retroviruses. This gene family includes N-ras 
(neuroblastoma cell line), H-ras (Harvey murine sarcoma virus), and the alternatively spliced K-ras (Kirsten 
murine sarcoma virus), which is the type of ras most frequently activated in human cancers. Advances in 
our understanding of the basic molecular mechanisms underlying cell signaling have led to the 
identification of key pathways, such as the Ras-Raf-MEK-ERK (ERK) pathway which plays a critical role in 
many aspects of tumorigenesis. Novel anticancer agents targeting this signaling pathway are currently 
being evaluated and may prove to be more effective and less toxic than conventional cytotoxic 
therapies

2
.The RAS proteins control signalling pathways that are key regulators of several aspects of 

normal cell growth and malignant transformation. They are aberrant in most human tumours due to 
activating mutations in the RAS genes themselves or to alterations in upstream or downstream signalling 
components. Rational therapies that target the RAS pathways might inhibit tumour growth, survival and 
spread. Several of these new therapeutic agents are showing promise in the clinic and many more are 
being developed

3
. 
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The origin and development of modern and traditional medicine is fascinating. Indeed human progress 
and development of modern medicine are inseparable. In recent years there has been a resurgence of 
interest in the chemistry and biochemistry of natural as well as synthetic steroids and amongst them 
particularly of C-21 steroids commonly called pregnanes. With an objective of synthesizing model 
compounds belonging to this group, diosgenin, easily obtainable from plant source was converted to 16-
dehydropregnenolone acetate (16-DPA) which was subsequently converted to it hydroxy derivative. Novel 
and convenient method/s were adopted for the introduction of groups like neopentyl glycol, 1,5-
pentanediol, 2-butene-1,4-diol, o-bromoaniline and m-bromoaniline in the presence of boron trifluoride 
etherate. Through these C-16 substituted derivatives, introduction of hydroxyl and amino groups at C-20 
position of the steroidal chain is also in our proposed scheme. 
Steroidal oximino ether derivatives are medicinally important and very important and have clinically been 
used for the treatment of breast cancer in women. A novel steroidal oximino ether derivative was 
synthesized by introduction of 1,6-dibromoderivative at C-20 position.  
Conjugation of these biologically active pregnane derivatives with different sugars and then evaluating 
these glycosides as potential anti-oxidant and anti-dyslipidemic agents is the major goal or our research 
programme.     
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To understand the influence of a series of ionic liquids from different families such as simple ammonium 
ionic liquids, imidazolium salts and phosphonium salts on -hchymotrypsin (CT), we have investigated 
activity and folding studies of transition state. For the first time, it is shown that enzyme stabilization by 
different family ionic liquids seems to be related to the associated structural changes of the protein that 
can be observed by circular dichroism (CD) and enzyme activity studies. All tested ionic liquids acted as 
enhancers, with varying efficacies and efficiencies. The results of the folding screening could be 
interpreted by taking into account the effect of the studied ionic liquids on protein aggregation, together 
with the systematic variations of their influence on the stability of native protein in solution. Our results 
reveal that more hydrophobic imidazolium cations and phosphonium cations, which are carrying longer 
alkyl chains, are weak stabilizer on enzyme while small alkyl chain molecules of ammonium salts are 
strong stabilizer for CT. Evidently, we observed that all ionic liquids play dominant contribution on 
stabilization of CT while not enhances its enzyme activity because ionic liquid-induced folding is not 
specific. 
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Coumarin is a widely natural occurring secondary metabolite of  plant families. Now a days  more than 
1000 naturally occurring coumarins have been reported and many more are synthesized  by structural 
variations. The pharmacological and biochemical properties, therapeutic applications of coumarins 
depend upon the pattern of substitution. It has long been recognized that many coumarin derivatives 
posses anti-inflammatory, anti-oxidant, anti-allergic and anti-viral activities. Moreover, among the calcium 
channel blockers, 1,4-dihydropyridine nucleus serves as the scaffold important for cardiovascular activity. 
Derivatives of dihydropyridines exhibit a wide range of biological activities such as anti-hypertensive, anti-
platelets and anti-anginal actions. The present work aims the synthesis of compounds containing 
biologically active scaffolds, coumarin and DHP in a single molecule (Figure I). A series of new coumarin-
DHP hybrid derivatives have been synthesized and biological activity evaluation of these compounds are 
in progress. The detailed synthetic scheme and biological activity of these compounds will be presented 
during the poster session. 

 
   Figure I 
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Coumarins (2H-Chromen-2-ones) continue to be investigated because of their importance to medicinal 
chemist due to a variety of biological activities. Naturally occurring as well as synthetic derivatives of 
coumarin scaffold possesses antibacterial, antiviral and anticancer activities as well as inhibition of 
ǇƭŀǘŜƭŜǘ ŀƎƎǊŜƎŀǘƛƻƴ ŀƴŘ ƛƴƘƛōƛǘƛƻƴ ƻŦ ǎǘŜǊƻƛŘ рʰ-reductase. Coumarins are used in drug and pesticidal 
preparations, they have also found applications as photosensitizers, fluorescent and laser dyes. 
Moreover, derivatives of dihydropyrimidinones (DHPM) exhibit a wide range of biological activities and 
are antihypertensive, antitumor and anti-inflammatory agents. In the past decade, 4-aryl 
dihydripyrimidinones have attracted considerable attention owing to their high activity as calcium channel 
blockers. The present work aims at the synthesis of compounds containing both biologically active 
scaffolds, coumarin and DHPM. A series of novel coumarin-DHPM hybrid derivatives have been 
synthesized and biological evaluation of these compounds are in progress. The details of the work will be 
presented in the poster.  
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The last two decades have witnessed an upsurge in the synthesis of several modified nucleic acid 
derivatives. The intentions have been to synthesize therapeutically suitable and commercially viable 
nucleic acid analogues. Oligonucleotide-based antisense strategies represent a unique paradigm for the 
treatment of a wide variety of human disease states. The novel utility of these agents resides in their 
ability to selectively prevent the expression of a particular disease-associated gene in a sequence specific 
manner. Successful drug development based on this technology requires the synthesis and use of 
chemically modified oligonucleotides that render stability to nucleolytic digestion, enhance cellular 
uptake, and hybridize with high affinity and specificity toward the target mRNA. Ongoing synthetic studies 
into this broad class of compounds have focused on the chemical modification of the backbone, sugar, 
and base functionalities of natural DNA.

1-6
 

We have designed and synthesized the five atom thioacetamido-linked LNA based dimers I and II 
mentioned in (Figure 1). The detailed synthetic scheme will be presented during the poster session. 
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Figure 1 
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Heterocyclic compounds having more importance in recent years due to diverse pharmacological activities. 
Nitrogen, sulphur, oxygen containing five/six membered heterocyclic compounds have occupied enormous 
significance in the field of medicinal chemistry. Oxazolone derivatives are highly versatile intermediates 
used for the synthesis of several organic molecules, including amino acids, peptides, antimicrobial or 
antitumor compounds, immunomodulators, heterocyclic precursors for biosensors coupling. In view of 
this, it was of considerable interest to synthesize the title compound with a hope to obtain potent 
biologically active compounds.  
The compounds have been synthesized by reported literature

1
, characterized by UV, IR, NMR, Mass spectra 

and evaluated for in vitro antibacterial activity. The synthesized compounds were screened for their 
antibacterial activity by cup-plate method

2 
against S. aureus, S. paratyphi, E. coli, V. cholera and S. 

dysenteriae. From the activity data it was concluded that all the compounds showed significant 
antibacterial activity against gram +ve and gram ςve bacteria as compared to standard streptomycin. All 
compounds showed equivalent antibacterial activity and the results are statistically significant. 
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The mechanistic study of ruthenium(III)-catalyzed oxidation of n-hexanol and n-heptanol (primary 
alcohols) has been studied by quinolinium fluorochromate (QFC) in aqueous perchloric acid medium at 
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308 K. The reaction followed zero order kinetics with respect to [primary alcohols]. First-order kinetics 
with respect to [QFC] and [Ir(III)] were observed for the oxidation of primary alcohols. The variation of 
[H

+
], [Cl

-
] and ionic strength of the medium had no significant effect on the rate of the reaction. The values 

of rate constants observed at four different temperatures were utilized to calculate the activation 
parameters. The reaction between QFC and primary alcohols, in acidic medium, exhibits 1:1 
stoichiometry. A plausible mechanism conforming to the kinetic results has been proposed. 
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Chloroperoxidase [ CPO: E. C. 1.11.1.10]  is a potential versatile biocatalyst for organic synthetic reactions 
Spreti et al. [1].Chloroperoxidase is the catalyst of the choice in oxygen transfer reactions of variety of 
organic compounds   i e N-oxidation Corbett et al. [2]

 
, S-oxidation Allenmark et al. [3],

  
epoxidation  Zhu et 

al. [4] , hydroxylation Ullrich [5], oxidation of alcohols Kiljiunen et al.[6]  and indole Van Deurzen et al. 
[7].In all these reactions, chloroperoxidase from Caldariomyces fumago, a marine fungus has been used 
La Rotta Hernandez et al. [8]. Heme containing chloroperoxidases from other sources have not been 
available since long for the above reactions. It is recently that a heme containing chloroperoxidase from 
Agrocybe aegerita has been purified and studies on its potential as a biocatalyst in synthetic organic 
chemistry have been initiated Ullrich et al. [9]. Though the presence of chloroperoxidase in plants have 
been detected but the enzyme has not been purified Speicher et al. [10]. We have purified a 
chloroperoxidase from a plant source, M. paradisiaca stem juice, for the first time.The results of the 
studies done will be presented in the form of poster.  
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Garlic has been used medicinally since antiquity because of its antimicrobial activity, anticancer activity, 
antioxidant activity, ability to reduce cardiovascular diseases, improving immune functions, and 
antidiabetic activity. Recent studies identify the wide variety of  medicinal functions of garlic can be 
attributed to the sulphur compounds present in  garlic and epidemiological observations and laboratory 
studies, both in cell culture and animal models have also  showed anticarcinogenic potential of organo-
sulphur compounds of garlic, which has been traditionally used for varied human ailments around the 
world.  In this paper we are reporting a computational design of organ- sulphur compounds of garlic . The 
methods of theoretical chemistry have been used to elucidate the molecular properties. The analysis of 
molecular descriptors defined by Lipinski has been done. The solubility of drug in water has been 
determined as it is of useful importance in the process of drug discovery and development from molecular 
design to pharmaceutical formulation and biopharmacy. All toxicities associated with candidate drug have 
been calculated. P-gp expressed in normal tissues as a cause of drug pharmacokinetics and 
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pharmacodynamics been examined. Drug plasma-protein binding and volume of distribution has also 
been calculated. To avoid rejection of drugs, it is becoming more important to determine pKa, absorption, 
polar surface area and other physiochemical properties associated with a drug, before synthetic work is 
undertaken.  Our goal is to examine organo- sulphur compounds of garlic to evaluate its possible efficacy 
and toxicity under conditions of actual use in humans. 
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The lignin decomposing basidiomycete white rot fungi secrete a hemeprotein, lignin peroxidases (LiP) 
[E.C.1.11.1.14] which in presence of H2O2 degrades lignin and lignin model compounds

 
Steven et al. [1]. LiP 

is a biotechnologicaly important enzyme having wide potential applications in delignification of 
lignocellulosic materials

 
Harley et al. [2] which are seen as an alternative to the depleting oil reserves, (ii) 

in the conversion of coal to low molecular mass fractions
 
Catcheside et al. [3] which could be used as feed 

stock for the production of commodity chemicals, (iii) in biopulping and biobleaching
 
Eriksson et al. [4] in 

paper industries, (iv) in removal of recalcitrant organic pollutants
 
Bumpus et al. [5], Sin et al. [6], 

Satwinder et al. [7], Levin et al. [8] and Cenek et al. [9]and (v) in the enzymatic polymerization
 
Uyama et 

al. [10] in polymer industries. We have purified and characterized lignin peroxidase from the liquid culture 
growth medium of Lenzitus betulina MTCC-1183. Its enzymatic characteristics like Km, pH and 
temperature optima and thermal stability using veratryl alcohol and H2O2 as the substrate have been 
determined. Depolymerisation of coal by the purified enzyme has been demonstrated using humic acid as 
a model of coal. The results of our studies will be presented in the form of a poster. 
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The pesticides belong to a category of chemicals used worldwide as herbicides, insecticides, fungicides, 
rodenticides, molluscicides, nematocides, and plant growth regulators in order to control weeds, pests 
and diseases in crops as well as for health care of humans and animals. The positive aspect of application 
of pesticides renders enhanced crop / food productivity and drastic reduction of vector-borne diseases. 
However, their unregulated and indiscriminate applications have raised serious concerns about the entire 
environment in general and the health of humans, birds and animals in particular. Despite ban on 
application of some of the environmentally persistent and least biodegradable pesticides (like 
organochlorines) in many countries, their use is ever on rise. Pesticides cause serious health hazards to 
living systems because of their rapid fat solubility and bioaccumulation in non-target organisms. Even at 
low concentration, pesticides may exert several adverse effects, which could be monitored at 
biochemical, molecular or behavioral levels. The factors affecting water pollution with pesticides and their 
residues include drainage, rainfall, microbial activity, soil temperature, treatment surface, application rate 
as well as the solubility, mobility and half life of pesticides. In India, organochlorine insecticides such as 
DDT and HCH constitute more than 70% of the pesticides used at present. Reports from Delhi, Bhopal and 
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other cities and some rural areas have indicated presence of significant level of pesticides in fresh water 
systems as well as bottled drinking mineral water samples. The effects of pesticides pollution in riverine 
systems and drinking water in India has been discussed in this review.  
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1-Hexenesulphonic acid sodium salt as catalyst for green synthesis of bis(indol-3-yl)methanes was 
described. The reaction of indole with various aldehydes in water using ultrasound irradiation at ambient 
temperature for appropriate time using 1-hexenesulphonic acid sodium salt furnish the desired product in 
good to excellent yield. Utilization of aqueous medium, simple reaction conditions, isolation, and 
purification makes this manipulation very interesting from an economic and environmental perspective. 
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The present paper deals with the kinetics and mechanism of Ru(III) catalyzed oxidation of   Glycerol  in an 
alkaline solution of KBrO3  carried out in the temperature range 30-45

0
C.Mercuric acetate has been used 

as a scavenger for Br
-
 ion formed in the reaction mixture to prevent parallel oxidation by bromine. First 

order kinetics with respect to each [KBrO3] and [Ru(III) chloride] was observed in the oxidation of Glycerol. 
The reaction shows zeroth order with respect to Glycerol and [OH

-
] , whereas a negative effect is 

observed for [Cl
-
]. Negligible effect of mercuric acetate and ionic strength of the medium has been 

observed .The reactive species of Ru(III) in alkaline medium is [RuCl2(H2O)3(OH)]. A suitable mechanism in 
conformity with the kinetic observation has been proposed. The various activation parameters such as 
ŜƴŜǊƎȅ ƻŦ ŀŎǘƛǾŀǘƛƻƴ όҟ9ϝύΣ ǘƘŜ !ǊǊƘŜƴƛǳǎ ŦŀŎǘƻǊ ό!ύΣ ŜƴǘǊƻǇȅ ƻŦ ŀŎǘƛǾŀǘƛƻƴ όҟ{ϝύ ŜǘŎΦ ǿŜǊŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ 
the rate measurements at 30, 35, 40 and 45

0
C.The rate has been derived on the basis of obtained data. 

Keywords: Kinetics, mechanism, oxidation, polyhydric alcohol, potassium bromate, Ru(III) catalyst. 
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Cancer can be perceived as a disease of communication between and within cells. The aberrations are 
pleiotropic, but mitogen-activated protein kinase (MAPK) pathways feature prominently(Dhillon et al.)  
The mitogen-activated protein kinase (MAPK) pathway (including Ras or Rapl, Raf-1 or B-Raf and the 
MAPKs Erk-1 and Erk-2) is involved in the regulation of cell growth, differentiation and apoptosis of both 
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small cell and non-small cell lung cancers (SCLC and NSCLC)(Qui et al). Recent evidence may be 
summarized for the molecular mechanism of this MAP kinase pathway. Initially, Ras oncogene product 
activates Raf1, which in turn phosphorylates and activates MEK1 on 2 distinct Ser residues; Activated 
MEK1 phosphorylates p44 ERK1 and p42 ERK2 (ERK= extracellular signal-regulated kinase) on Thr183 and 
Tyr185; These activated MAP kinases phosphorylate a variety of factors such as transcription factors to 
result in cell proliferation and/or differentiation. The mitogen-activated protein kinase (MAPK) 
superfamily consists

 
of three main protein kinase families: the extracellular signal-regulated

 
protein 

kinases (ERKs), the c-Jun N-terminal kinases (JNKs)
 
and the p38 family of kinases. Each is proving to have 

major
 
roles in the regulation of intracellular metabolism and gene

 
expression and integral actions in many 

areas including growth
 
and development, disease, apoptosis and cellular responses to

 
external stressesv 

(Kyra et al). The blockers of phosphorylation are new types of anticancer agents, and being nontoxic, 
cytostatic, and oral in some of them may open a new avenue for the development of antitumor drugs 
with a novel mechanism of action and may end up being able to extend the survival of the patient with 
enhanced quality of life. 
References: 
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Toxoplasmosis is a parasitic disease caused by the protozoan Toxoplasma gondii (Tg). The parasite infects 
most genera of humans and warm blooded animals. Toxoplasma gondii is predominant as opportunistic 
pathogen associated with AIDS

1
. Protozoans contain Thymidylate Synthase (TS) and Dihydrofolate 

Reductase (DHFR) on the same polypeptide. In bifunctional proteins, the DHFR domain is on the amino 
terminus and TS domain is on the carboxy terminus. The two domains are separated by a junction 
polypeptide, whose length is determined by the source of the protein. The bifunctional proteins have 
been popular targets in development of drugs for chemotherapy, since inhibition of either enzyme DHFR 
or TS disrupts the dTMP cycle and result in the death of cells due to lack of thymine. In our study a new 
strategic approach was made to develop the complete bifunctional protein model. This includes: a) 
individual development of DHFR and TS models with the crystal structure coordinates using MODELLER

2
; 

b) development of complete model of Tg by using the coordinates of individual proteins of DHFR and TS 
generated by MODELLER. The generated bifunctional protein model was evaluated with PROCHECK; 
Verify 3D and PROSA. This model is further minimized for its low energy conformation and this 
conformation was used for docking studies to know the interactions of the protein with antifolates. The 
docking studies were performed by taking 179 existing antifolates, their activity expressed on Tg DHFR. 
Docking results showed better binding affinity towards the activesite. The information obtained from 
docking results was used to perform structure activity relationship studies between modeled protein and 
existing antifolates. Three dimensional quantitative structure activity relationship studies (3D-QSAR) on a 
wide variety of structurally diverse antifolates

3 
having 2, 4-diamino pyrimidine as a pharmacophore 

(Figure-1) which is essential for the inhibition of DHFR. The 3D-QSAR studies showed good correlation 
between the structure and activity. The statistical values are provided in the table below.  
 

 Atom based QSAR Receptor based QSAR 

CoMFA CoMSIA CoMFA CoMSIA 

Q
2 

0.569 0.575 0.544 0.547 

R
2 

0.985 0.896 0.963 0.899 

SEE 0.120 0.308 0.187 0.304 
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                      Figure-1 Pharmacophore 
These results will enable us to design new drug molecules which satisfy the required pharmacodynamics 
for the inhibition of bifunctional protein enzymatic activity. 
References:  
1. Mills, J; Masur, H, J. Infect. Dis., 1990, 161, 858 - 864. 
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3. Aleem Gangjee and Xin Lin, J. Med. Chem., 2005, 48, 1448 ς 1469. 
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To understand the bimolecular interaction of polyhydric alcohols (polyols) on the enzyme thermal 
stability, we have monitored the differential scanning calorimetry (DSC), circular dichroism (CD), as a 
function of polyols concentrations. Our experimental results reveal that the associated structural changes 
ƻŦ ǘƘŜ ʰ-chymotrypsin (CT), with polyols. All tested polyols (sucrose, sorbitol, trehalose and glycerol) are 
acted as enzyme stabilizers, with varying efficacies and efficiencies. The results of the folding screening 
could be interpreted by taking into account the effect of the studied polyhydric alcohols on protein 
aggregation, together with the systematic variations of their influence on the stability of native protein in 
ǎƻƭǳǘƛƻƴΦ hǳǊ 5{/ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭ ǘƘŀǘ ǘƘŜ ŜƴǘƘŀƭǇȅ ŎƘŀƴƎŜ όɲIύ ŀƴŘ Dƛōōǎ ŦǊŜŜ ŜƴŜǊƎȅ ƻŦ ŎƘŀƴƎŜ όɲDu) of 
CT in polyols increase linearly as osmolytes concentration increases. Evidently, we observed that naturally 
occurring osmolytes (polyols) play dominant contribution on stabilization of CT while not enhances its 
enzyme activity. Furthermore, our results reveal that trehalose exerts a powerful stabilizer and most 
effective compatible osmolyte, whereas sucrose is a weak stabilizer and least protective osmolyte. The CD 
spectra clearly showed the ability of polyols to compact the native structural conformation of enzyme, 
preventing the usual thermal unfolding which occurs in other media.  
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Heterocyclic urea and thiourea derivatives play an important role as anticancer agents because of their 
good inhibitory activity against receptor tyrosine kinases (RTKs), raf kinases, protein tyrosine kinases 
(PTKs), and NADH oxidase, which play critical roles in many aspects of tumorigenesis. Benzothiazole 
moiety constitutes an important scaffold of drugs, possessing several pharmacological functions, mainly 
the anti-cancer activity. Based on these interesting properties of benzothiazoles with urea and thiourea 
moiety and to obtain new biologically active agents, we synthesised a series of novel 1-((S)-2-amino-
4,5,6,7-tetrahydrobenzo[d]thiazol-6-yl)-3-(substituted phenyl) urea and thiourea derivatives and 
evaluated for their efficacy as antileukemic agents against two human leukemic cell lines (K562 and Reh). 
These compounds showed good cytotoxic effect to cancer cell lines tested. Structure activity relationship 

F 637.024 156.832 327.127 161.575 

R
2
pred 0.6088 0.5360 0.4911 0.5179 
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suggests that compounds with thiourea moiety showed good activity. Further, compounds with electron 
withdrawing dichloro substitution on phenyl ring of the aryl urea/thiourea showed significant activity. 
When we compare the effect of compounds containing dichlorophenyl urea and thiourea group, the 
effect of urea group was limited. Further, Flow cytometric analysis of annexin V-FITC/ propidium iodide 
(PI) double staining and DNA fragmentation suggest that compound with thiourea linking can induce 
apoptosis in better way than the compound with urea linkage. 
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Taking lead from naturally occurring quinazolinone derivatives, a number of novel quinazolinone 
derivatives were developed and evaluated for antibacterial activity. In the present work the desired 
quinazolinone derivatives (DK-1, DK-2, DK-3, DK-4, DK-5, DK-6 & DK-7) were synthesized by treating 2-
Chloro-N-(4-oxo-2-   phenylquinazolin-3(4H)-yl)acetamide (I-1) with the different substituted phenols in 
presence of anhydrous potassium carbonate & catalytic amount of potassium  iodide in dry acetone. The 
structures of the newly synthesized compounds have been established on the basis of their m.p., TLC, IR 
and 1HNMR data. All the newly synthesized quinazolinone derivatives were evaluated for their 
antibacterial activity by cup plate method by measuring inhibition zone. Ampicillin was used as standard 
drug. The comparison data revealed that the synthesized compounds exhibited mild to excellent 
antibacterial activity and the compound DK-2 showed more potent antibacterial activity than the standard 
drug ampicillin at a concentration of 100 µg/ ml. 
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Several substituted 3-(2-pyridine) pyrazoline derivatives have been prepared by treating different 
chalcones 1C, 2C and 3C with Phenyl hydrazine, thiosemicarbazide respectively. Chalcones 1C, 2C and 3C 
were synthesized by Claisen-Schmidt Condensation reactions. The the structure of the synthesized 
compounds were characterized by IR Spectra and Mass spectral data and the purity of the compounds 
were tested by TLC and melting point method. Their anti-bacterial activity was investigated against 
Escherichia coli (MTCC 1573), Staphylococcus aureus (MTCC 1430) by cup-plate agar diffusion method at 
the 50,100, 200, 400, 600, 800, 1200, 1600 and 2000 µg/ml concentrations. A significant level of activity 
was observed by most of the synthesized compounds.  Standard drug used for anti-bacterial activity is 
Ciprofloxacin. All bacteria were procured from MTCC (Microbial type culture collection) Chandigarh.  
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Estimation of human oral bioavailability is an important step during lead optimisation program and drug 
development process. Caco-2 cells have many morphological and functional properties of in vivo intestinal 
epithelial cell barrier; therefore it is used as in vitro model of drug absorption [1]. Due to time and cost 
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involved in this model, use of Quantative Structure Properties Relationship (QSPR) is an attractive 
alternate to experimental measurements of Caco-2 permeability coefficient (Log Papp). TNF-alpha 
convertase enzyme (TACE) is responsible releasing soluble form of TNF-alpha, a main inflammatory 
mediator. TACE is found to have significant role in progress of Rheumatoid arthritis. Hydroxymate TACE 
inhibitors are found to have significant beneficial effect in RA. But poor absorption makes these 
compounds unsuitable for further studies [2]. So we have developed a QSPR model to predict 
bioavailability of Hydroxymate TACE inhibitors. A training set of 35 Hydroxymate TACE inhibitors reported 
in literature [3,4] was used to construct QSPR model of Caco-2 cell permeation. Various types of 
molecular descriptors were employed such as polar surface area, Hydrogen Bond Acceptors, Hydrogen 
Bond Donors, Mol. Wt., LogP and LogD. Among these descriptors, LogP was found to have high impact on 
diffusion through Caco-2 cell. Derived model may be a good tool for faster screening of Log Papp of new 
TACE inhibitors. The model also provides some insight into physicochemical processes of absorption. In 
summary, QSPR technique appears to have significant value in predicting passive permeability for 
congeneric series of molecule. 
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 In the current scenario numbers of   polymer have been use as drug carrier. These are used in the     
target delivery in order to produce the safe and effective therapeutic response .   Chitosen has gained lots 
of attention toward using it as an excipents and drug carrier in the development of conventional and 
novel drug delivery system. Chitosan usually soluble in the pH < 6.5. In the study solubility window of the 
polymer was modified with the substitution in the position of reactive amino group of the polymer. 
Succinct and phthalate derivative under mild condition were substituted in the chitosan in order to 
modify solubility behaviour of the polymer. The derivatives of the polymer were characterize with FTIR 
analysis. Tetracycline was use as model drug for the evaluation of drug release from  these polymers. 
Micropareticles of tetracycline formulated with use of these derivatives polymer. Dissolution of the 
microparticle was study in USP dissolution apparatus I (USP 24) and phosphate buffer 7.5 pH used as 
dissolution medium. In vitro drug release from the microparticle batchs were compared with the 
reference chitosen tetracycline microparticle and its shows significant difference in the release rate of the 
drug. The drug release from the polymer derivatives microparticle batches demonstrated sustained 
release for 8 h, and best fitted in the Peppas model with n < 0.45 suggesting a diffusion based mechanism 
of drug release from the microparticle. 
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Dihydropyrimidine (DHPM) derivatives exhibit various pharmacological activities. This precursor is 
important not only as it exhibit biological activities but various fused bicyclic systems can be generated 
ŦǊƻƳ ǘƘŜ ǇŀǊǘƛŎǳƭŀǊΦ  .ƻΩǎȊƛƴƎ ŀƴŘ Ŏƻ-workers [1] reported DHPM are now known for calcium channel 
blockers property. Adam et. al. [2] filed US patent of phenyl substituted thiazole pyrimidines derivatives 
ǎȅƴǘƘŜǎƛȊŜŘ ŦƻǊƳ 5ItaΦ ¢ƘŜǎŜ ŎƻƳǇƻǳƴŘǎ ŀǊŜ ŎǇŀōƭŜ ƻŦ ƘƛƎƘ ŀŦŦƛƴƛǘȅ ōƛƴŘƛƴƎ ǘƻ ƎǊƻǳǇ LL ƳDƭǳ ʰ 
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receptors, aŘŜƴƻǎƛƴŜ ʰо ǊŜŎŜǇǘƻǊ ŀƴǘŀƎƻƴƛǎƳ ŀƭǎƻ ŀǎ ƳŜǘŀōƻǘǊƻǇƛŎ ƎƭǳǘŀƳŀǘŜ ǊŜŎŜǇǘƻǊ ŀƴǘŀƎƻƴƛǎǘǎΦ  ¢ƘŜ 
present investigation deals with rapid microwave synthesis containing fused bicyclic systems under 
different conditions to observe change in the % yield of the products.[3]  Dihydropyrimidine obtained via 
a microwave-assisted Biginelli reaction were treated with dibromo alkanes under different microwave 
conditions to yield thiazolo-pyrimidine and pyrimido-thiazine systems.  The usefulness of this method lies 
in carrying out the reaction without a catalyst and solvent in a shorter time.  The Antimicrobial Activity of 
these compounds against under various strains such as S.coccus Pypgens A77, S.aureus SG511, S.aureus 
E710, E.Coccus Faecalis, M.smegmatis (MY-1), M.smegmatis (MY-1) was performed.  The preliminary 
results were encouraging. 
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The synthesis, screening and 3D-QSAR analysis of coumarin-4-acetic acid benzylidene hydrazides were 
carried out. A set of 25 compounds were synthesized and evaluated for their anti-tubercular activity using 
BACTEC 460 system against mycobacterium tuberculosis H37Rv strain. In order to establish relationship 
between structure and biological activity, 3D-QSAR study has been carried out using comparative 
molecular field analysis (CoMFA) with two different strategies viz. database alignment and field fit 
alignment. Among several generated models, database alignment based model was the best in terms of 
overall statistics with correlation coefficient (r

2
) of 0.983 and cross validated correlation coefficient (q

2
) of 

0.636. 
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HIV (Human Immunodeficiency Virus) attacks the body's immune system. Normally, the immune system 
produces white blood cells and antibodies that attack viruses and bacteria. The infection fighting cells are 
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called T-cell lymphocytes. Months to years after a person is infected with HIV, the virus destroys all the T-
cell lymphocytes. This disables the immune system to defend the body against diseases and tumors. 
Coumarins (2-oxo-2H-chromen) have been found to exhibit a wide range of biological and controlled 
therapeutic activities in view of their extensive occurrence in nature and wide range of toxicity. Many 
heterocyclic substituted and fused Coumarin derivatives are widely used in drugs. Similarly Benzothiazole 
containing five member heterocyclic compounds and several Benzothiazole derivatives show considerable 
biological activities.  
In our efforts to discover novel anti-HIV agents, we have synthesized diversed N-1, 3-benzo[d]thiazol-2-yl-
2-(2-oxo-2H-chromen-4-yl) acetamides. N-1, 3-benzo[d]thiazol-2-yl-2-(2-oxo-2H-chromen-4-yl) 
acetamides were prepared by the condensation of coumarin-4-acetic acids & respected benzothiazole. All 
the synthesized N-1, 3-benzo[d]thiazol-2-yl-2-(2-oxo-2H-chromen-4-yl) acetamides [1,2,3] were screened 
for their in vitro anti-HIV activity against various human HIV cell lines. These compounds required to 
achieve 50% protection of MT-4 cells from the HIV-1-induced cytopathogenicity, as determined by the 
MTT method. Synthesis and anti-HIV activity of the heterocyclic compounds will be presented. 
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Over the past dacade, Dihydropyrimidine 2(1-H)one and their derivatives have attracted considerable 
attention in organic and medicinal chemistry as the DHPM scaffold displays wide range of activity such as 
calcium channel blocker, antihypertensive agents, antiviral and antitumor[1]

 
etc. 

Several novel DHPM derivatives having a carbamoyl moiety as a side arm were synthesized by the three 
component Biginelli[2] reaction between acetoacetanilide, aldehyde and urea under classical and 
microwave assisted method with the help of acid catalyst and all the compounds were characterized by 
the IR, 

1
H-NMR, Mass Spectroscopy, Elemental  analysis and XRD study[3].  

Primary screening was carried out of all compounds.  The anticancer activity of these compounds were 
evaluated against a series of cancer cell lines namely A-549 (Epithelial), MDA.MB.231 (Breast), MiaPaCa-2 
(Pancreas) and ACHN (Renal). The results are presented.  
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Despite the availability of highly potential antitubercular agents, tuberculosis remains primary cause of 
comparatively high mortality worldwide. The statistics shows that around three million people throughout 
the world die annually from tuberculosis and today more people die from tuberculosis than ever before. 
Therefore, the development of new drugs with activity against multi drug-resistant (MDR) TB, extensively 
drug-resistant (XDR) TB, and latent TB is a priority task [1]. Also new agents that will shorten the duration 
of current chemotherapy are also needed. A special interest has been focused on five member 
heterocyclic compounds like triazole, pyrrole, oxadiazole, especially thiazolidinone and other heterocyclic 
system derivatives have been reported [2, 3]. These studies involved the synthesis of 4-thiazolidinone 
derivatives using benzimidazole nucleus and screening for their antitubercular activity and antimicrobial 
activities. The obtained activity results seem to be interesting from the biological point of view. 
 
 
R= H, CH3 
 R1= -OCH3, -OH, -Cl etc. 
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Quinolines constitute a very important class of heterocyclic moiety. Various substituted quinolines 
possess wide range of biological activities. 3-substituted quinolines have been found as antimicrobial, 
antitumor, anticonvulsant, antidepressant, antimalarial, antihistaminic agents. Moreover, N-methyl 
quinolines derivatives have been shown to possess unique antiadema and anti-inflammatory activities. 
Currently, to establish minimum structural requirement necessary for antimicrobial activity, a small library 
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of compounds were prepared and to evaluate them against various 17 gram +ve and gram ςve micro 
organisms namely Escherichia coli ATCC 25922, Escherichia coli, Escherichia coli*, Enterobacter aerogenes, 
Proteus valgaris, Proteus valgaris*, Salmonella paratyphi B, Salmonella paratyphi B*, Pseudomonas 
aeruginosa ATCC 27853, Pseudomonas aeruginosa, Staphylococcus albus*, Staphylococcus aureus ATCC 
25923, Staphylococcus citrus, Staphylococcus citrus*, Klebshiella pneumoniae* 1, Bacillus subtilis ATCC 
6633, Klebshiella pneumoniae* 2 . 
¢ƘŜ aL/ ǾŀƭǳŜǎ ŀǊŜ ŘŜǘŜǊƳƛƴŜŘ ŀƴŘ ǎŜǾŜǊŀƭ άƘƛǘǎέ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŦǊƻƳ ǘƘƛǎ ǎŜǊƛŜǎΦ ¢ƘŜ ŀŎǘƛǾƛǘȅ Řŀǘŀ ǿƛƭƭ ōŜ 
presented. 
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A simple, rapid, precise and accurate isocratic reversed phase stability indicating HPLC method was 

developed and validated for the simultaneous determination of atenolol (ATE) and lercanidipine 

hydrochloride (LER) in commercial tablets. The chromatographic separation was achieved on 

phenomenex Gemini C18 (250mm×4.6mm, 5µm) column using a mobile phase consisting of acetonitrile 

and buffer (20 mM potassium dihydrogen phosphate pH 3.5) in the ratio of 55:45 (v/v) at a flow rate of 

1.0 mL/min and UV detection at 235 nm. The linearity of the proposed method was investigated in the 

range of 40-160 µg/mL (r=0.9995) for ATE and 8-32 µg/mL (r=0.9993) for LER. The LOD for ATE and LER 

were 0.02 and 0.05 µg/mL, respectively; the LOQ were 0.05 and 0.1 µg/mL, respectively. Degradation 

products produced as a result of stress studies did not interfere with the detection of ATE and LER and the 

assay can thus be considered stability-indicating. 
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Drotaverine is a well accepted non pharmacopeial drug used widely as antispasmodic. Present work 
describes a precise, accurate, reproducible and stability indicating high performance liquid 
chromatographic (RP-HPLC) method of analysis of Drotaverine Hydrochloride both as a bulk drug and in 
formulations. The formulation was subjected to ICH recommendation stress condition. Chromatography 
was carried out on C8 column using mobile phase of 0.2% formic acid(v/v) : methanol(55:45) at a flow rate 
of 1.0ml/min with UV detector at 300nm. The retention time of the Drotaverine Hydrochloride was about 
5.2 mins. The detector response is linear from 40-180µg/ml of test concentration with a correlation 
coefficient of 0.9999 of Drotaverine Hydrochloride. The limit of detection and Limit of quantification was 
0.01 µg/ml and 1 µg/ml. The method was validated to specificity, linearity, LOD & LOQ, precision, 
accuracy and robustness. The method was found specific against placebo interference and also during the 
force degradation. The specificity of the method was determined by assessing interference from the 
placebo and by stress testing of the drug (forced degradation).Intraday and interday system and 
method precision were determined.  The proposed method is simple, fast, sensitive, linear, accurate, 
rugged and precise and hence can be applied for routine quality control of Drotaverine Hydrochloride in 
bulk and in tablet dosage form. 
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Trithianes have found their way into a variety of fields of applications like photopolymerization, 
pharmaceuticals, intermediate for many important chemical compounds, plastics and polymers. It also 
has very wide use in flavoring and taste-modifying agent in the aromatization of foodstuffs in general and 
imitation flavors for foodstuffs, animal feeds, pharmaceutical preparations and tobacco products.  
Trithianes were prepared by one pot synthesis, passing hydrogen sulphide and hydrogen chloride gas in 
the soluntion of substituted aromatic aldehydes in methanol. All compounds were well characterized by 
IR, NMR and Mass  spectral data. X-Ray crystallographic study of one of the series compounds proves the 
crystal structure of compound. Trithaianes compounds were carried out for anti microbial activity against 
Gram +Ve strain Escherichia coli and Gram -Ve strain Staphylococus aureus. They are also screened for 
their antiviral properties. Details of the work and activity data is discussed. 
 
 
 
 
 
 
 
 
P-63 

Crystal structure of DP-7: A new mdr reverting agent against tumor cells 
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In the past few years, extensive studies have been performed with the aim of developing effective 
chemosensitizers to overcome MDR of human cancer cells. Among them Ca2+ channel blockers, such as 
Verapaml and some dihydropyridines related to Nifedipine, have been extensively investigated. They are 
endowed with inherent cardiovascular activity.  
3,5-dibenzoyl-4-(3-phenoxyphenyl)-1,4-dihydro-2,6-dimethylpyridine (DP7), studied extensively in last few 
years and established as a novel MDR reverting agent. Several experiments to evaluate its biological 
profile were performed & reported (reference 1-7). 
The synthesis of this dihydropyridine, DP7, bearing dibenzoyl groups at C(3) and C(5), respectively, has 
been achieved by applying the modified Hantzsch-type condensation. The product obtained was 
characterized by spectroscopic techniques. 
In order to correlate structure activity relationship, the X-ray crystallographic study of DP-7 has been 
carried out by developing a single crystal by thin layer evaporation method. The details of the study 
related to X-ray data & ORTEP diagram will be presented. 
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A simple, precise, and accurate isocratic reversed-phase (RP) stability indicating high-performance liquid 
chromatographic (HPLC) method has been developed and validated for assay of rosuvastatin calcium in 
tablets and for determination of content uniformity. Reversed-phase liquid chromatographic separation 
was achieved by use of acetonitrile and water (pH 3.5 adjusted with phosphoric acid) in the ratio of 
(40:60, v/v) as mobile phase. The method was validated for specificity, linearity, precision, accuracy, 
robustness, and solution stability. The specificity of the method was determined by assessing interference 
from the placebo and by stress testing of the drug (forced degradation). Response was a linear 
function of drug concentration in the range 20-80 µg/mL (r= 0.9984). Intraday and interday system 
and method precision were determined. Accuracy (recovery) was between 99.3 and 101.9%. The method 
was found to be robust, and was suitable for assay of rosuvastatin calcium in a tablet formulation and for 
determination of content uniformity. 
 
 
P-65 
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A simple, precise, and accurate isocratic reversed-phase (RP) stability-indicating column high-performance 
liquid chromatographic (HPLC) assay method was developed and validated for determination of 
Aripiprazole in bulk & solid pharmaceutical dosage forms and the technology is transfer to the UPLC  
under the same chromatographic condition which is more accurate, faster and reliable .Isocratic 
separation was achieved on a Phenominex Luna C18 ŎƻƭǳƳƴ όнрл ƳƳ · пΦс ƳƳ ƛŘΣ р ˃Ƴ ǇŀǊǘƛŎƭŜ ǎƛȊŜύ 
using mobile phase composed of acetonitrile: 20 mM Ammonium Acetate buffer (90:10,v/v) at a flow rate 
of 1.0 mL/min, and detection was performed at 240 nm using a photodiode array detector while by UPLC 
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ǘƘŜ ŎƻƭǳƳƴ ǿŀǎ !Ŏǉǳƛǘȅ .9I /муόрл ƳƳ · нΦм ƳƳ ƛŘΣ мΦт ˃Ƴ ǇŀǊǘƛŎƭŜ ǎƛȊŜύΦ¢ƘŜ ŘǊǳƎ Ƙŀǎ ǎǳōƧŜŎǘŜŘ ǘƻ 
oxidation, hydrolysis, photolysis, and heat to apply stress conditions. The method has validated for 
specificity, linearity, precision, accuracy, robustness, and solution stability. The method was linear in the 
drug concentration range of 40-мул ˃ƎκƳ[ ǿƛǘƘ ŀ ŎƻǊǊŜƭŀǘƛƻƴ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ лΦффу ōȅ It[/ ϧ лΦффф ōȅ 
UPLC. The repeatability relative standard deviation (RSD) for 6 samples was 0.373% for HPLC and 0.21% 
for UPLC and the intermediate precision (RSD) for 6 samples was 0.412% for HPLC and 0.1% for UPLC, the 
accuracy (recovery) was between 98.0 and 100.0%. Degradation products produced as a result of stress 
studies did not interfere with detection of aripiprazole, and the assay can thus be considered stability--
indicating. 
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When 2-Amino thiazole ring system is a useful structural element in medicinal chemistry having 
application in drug development for the treatment of allergies, hypertension, inflammation, 
schizophrenia, bacterial and HIV infections.[1] Aminothiazoles are known to be ligands of estrogen 
receptors [2] as well as novel class of adenosine receptor antagonists.[3] Coumarin and its derivatives 
shows various pharmacological effects.Coumarin and thiazole derivatives have been associated with 
diverse pharmacological activities such as antibiotics, antibiotics,anti-
inflammatory,antidiabatics,antimicrobial and fungicidal properties.  Some important findings are obtained 
in our laboratories for the antiviral properties of coumarin derivatives of such hybrid structures linked by 
CH2-CO-NH- spacer combining of two moieties with thiazole units. The promising results have encouraged 
us for the further derivatization of the compounds. 
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The mode of action of the coumarin anticoagulants involve blocking the regeneration of reduced Vit-K 
and induce state of functional Vit-K deficiency, thus interfering with the blood clotting mechanism. 
Several new coumarin derivatives were synthesized in order to evaluate the role of central part of dimeric 
coumarin which are structurally Symmetrical to dicoumarons but have slight distortion in Centro 
symmetrical position. Our first task was to check the anticoagulant activity against human whole blood 
and if the compound is proven to be an anticoagulant, it will be used for the determination of 
prolongation of prothrombin time (P.T.) Anticoagulant activity was assessed by measuring the 
prothrombin time plasma (100µl) mixed with saline (100µl) or saline solution of the compound and 
incubated for 5minutes at 37

0
C. Coagulation was started with 1:1 mixture of rabbit brain thromboplastin 

(DIAGEN) and 0.025M calcium chloride (200 µl). 
The Anticoagulant data of two series will be presented. 
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Coumarin derivatives exhibit diverse biological functions including anti-bacterial, anti-cancer, anti-
psorratic, anti-tubercular, anti-fungal etc. 
 In the present study, three series of Coumarin derivatives namely, 3-(2-oxo-5,6,7,8-tetra substituted-2H-
chromen-4-yl)-2H-chromen-2-ones-I,3-(5-(2-oxo-2H-chromen-4-ylamino)-1,3,4-thaidiazol-2-yl)-2H-
chromen-2-ones-II and 6,7,8,9-tetrasubstituted-3-methyl-4H-chromeno[3,4-d]isoxazol-11-ones-III  were 
synthesized. These were characterized by IR, NMR, Mass spectra and Elemental Analysis 
Screening of these compounds on the panel of cell lines representing various cancer types was carried 
out. The cytotoxicity data of these series of compounds was evaluated against a series of cancer cell lines 
namely SW 620 (Colon), MDA.MB.453MCF-7 (Breast), L132 (Lung), ECV.304 (Endothelial), MiaPaCa 
(Pancreas), HuTu80 (Stomach) and G401 (Renal). Anticancer activity data will be presented. 
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The kinetics of Os(VIII) catalyzed oxidation of Glycine and Isoleucine by Potassium bromate in alkaline 
medium at 298 K has been investigated. The oxidation products are formaldehyde and 2-methyl butyric 
acid in case of Glycine and Isoleucine respectively. The stiochiometric analysis reveals the ratio of 
[Glycine] :[KBrO3] as well as [Isoleucine] : [ KBrO3] = 1:1. The reaction shows first order kinetics in [Os(VIII)] 
and [KBrO3] for the oxidation of both amino acids. Negative effect of [OH

-
] was observed in the oxidation 

ƻŦ ōƻǘƘ DƭȅŎƛƴŜ ŀƴŘ LǎƻƭŜǳŎƛƴŜΦ ±ŀǊƛŀǘƛƻƴ ƻŦ ǘƘŜ ƛƻƴƛŎ ǎǘǊŜƴƎǘƘ ό˃ύ ŀƴŘ ŘƛŜƭŜŎǘǊic constant of the medium 
and addition of [Hg(OAc)2] (used as Br

-
 scavenger) has an insignificant effect on the rate of reaction. 

Activation parameters have also been calculated and reported. A suitable mechanism consistent with the 
observed kinetic result has been suggested and the related rate law deduced. 
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Identification of novel tyrosine kinase receptor inhibitors is an area of intense investigation in anti-tumor 
research. Inhibition of angiogenesis through blockade of vascular endothelial growth factor receptor 
(VEGFR-2) signaling pathway could starve developing cancer of required blood flow by limiting vasculature 
to growth site [1-3]. This study involves design and synthesis of chalcone analogues as VEGFR-2 inhibitors. 
Chalcones are reported to be angiogenesis inhibitors [4-5]. Hence, series of substituted chalcone 
analogues was designed. Crystal structure of VEGFR-2 was obtained from Protein Data Bank. Active site of 
receptor was studied for optimum binding with ligand. The designed analogues and known VEGFR-2 
inhibitors were docked into active site of VEGFR-2 using Glide [Maestro

®
 7.5, Schrödinger, USA] docking 

module. ADME properties of designed molecules were predicted using QikProp (Schrödinger) module. 
Toxic properties of designed molecules were also predicted. Based on the scores of Glide and predicted 
ADMET properties, molecules were prioritized for synthesis. 
Synthesis of chalcone analogues by aldol condensation of substituted ketones and aromatic aldehydes is 
in process. 
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The current aim of our research work is to isolate bio-polymer from the fruit pulp of Phoenix dactylifera 
and evaluate its mucoadhesivity. The bio- material was isolated by simple economical process. The 
isolated biomaterial was subjected for various physico- chemical tests like solubility, colour changing 
point, viscosity, surface tension & pH. The mucoadhesivity of the biomaterial was assessed by shear stress 
method and ex- vivo mucoadhesivity by rotating cylinder method using Capra aegagrus (goat) labium & 
intestine as a mucosal substrate. The result was compared with standard HPMC and sodium CMC.  
Our experimental results revealed that the isolated biomaterial showed solubility in water. The color 
changing point is 230

0
C and pH is 7.4.  Its 1 to 5% concentration solution showed viscosity ranging from 

1.1 to 1.72 cps and surface tension 76.38 to 67.91 dyne /cm. The shear stress study revealed that 5% 
concentration showed promising mucoadhesivity in comparison to standard HPMC and sodium CMC 
polymer. The ex- vivo release study with Capra aegagrus labial mucosa & intestinal mucosa revealed that 
the biomaterial is potentially mucoadhesively similar to HPMC and sodium CMC. Conclusion was drawn 
that the biomaterial can serve as a novel mucoadhesive agent.  
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The current aim of our research work is to synthesize a novel azo polymeric complex by using HPMC and 
phenylalanine for colon targeting. HPMC was subjected for synthesizing its azo derivative by using 
phenylalanine, sodium nitrite, methanol and conc. hydrochloric acid. Methyl ester hydrochloride of 
phenylalanine was prepared by adding thionyl chloride to methanol and then refluxing with phenylalanine 
at 60-70

o
C for 4 hours. It was diazotized by reacting with sodium nitrite and hydrochloric acid at 0-5

0
C in 

ice bath.  The diazotized salt was coupled with HPMC polymer in 2M sodium hydroxide under cold 
conditions by maintaining alkaline & cold environment throughout the reaction. The prepared azo 
derivative was separated, dried & recrystalized using methanol. It was evaluated for its physical 
properties like color, pH, solubility, colour changing point, viscosity and compared with hydroxypropyl 
methylcellulose. The in-vitro azoreductase effect on synthesized azo polymer was evaluated in rat fecal 
matter using Shimadzu 1800 UV spectrophotometer.  
Our experimental results reveal that the novel HPMC- azo derivative showed modified solubility, physical 
appearance and colour changing point in comparison with hydroxypropyl methylcellulose. It also showed 
promising colon specificity. Finally, conclusion was drawn that the synthesized hydroxypropyl 
methylcellulose azo derivative can serve as a potential colon targeting polymer and it can be used as an 
excipient for formulating colon targeted drug delivery systems. 
REFERENCES: 

1. Hui-Huang Chen, Food Hydrocolloids, 21 (7), 2007, 1201. 
2. S.S. Dhaneshwar, M.Kandpal and G. Vadnerkar, J. Drug Del. Sci. Tech., 19 (1), 2009, 67. 

 
P-73 

Synthesis Of Some Suitably Substituted Pyrimidines For Their Antifungal Potential 
N. Verma, D. N. Singh* and L.P. Pathak 

Department of Chemistry, K. S. Saket PG College, Dr. Ram Manohar Lohia Avadh University, Faizabad-
224001, India, Email: dnsinghsaket@yahoo.com 

Azole derivatives (fluconazole, clotrimazole, econazole, ketoconazole, butoconazole, itraconazole, 
terconazole, miconazole and voriconazole) have displayed broad spectrum of antifungal activity and 
occupy a significant role in the antifungal chemotherapy.  The pyrimidine, an enlarged ring size of 
imidazole by one carbon atom is not extensively exploited as antifungal agents. The antimicotic activity of 
azoles, encouraged us and we envisioned our approach toward to the synthesis of various 2-
substitutedthio-4-chloro pyrimidine derivatives, to the study their antifungal activity and to explore their 
therapeutic potential as antifungal agents. 6- (3-Pyridyl) -2- thioxo-4- oxo-1H, 3H- pyrimidine-5- 
carbonitrile (1) was synthesized by the condensation of the equimolar ratio of ethyl cyanoacetate, 
thiourea and 3-pyridinecarboxaldehyde under basic condition. Compound 1 was then subjected to 
alkylation with alkyl/aryl halide at 0ºC to afford a series of 6-(3-pyridyl)-2- substitutedthio-4-oxo-3H- 
pyrimidine-5-carbonitriles (2a-e). Compounds (2a-e) were then converted into corresponding 
halocompounds, 2- substitutedthio-4-chloro-6-(3-pyridyl) pyrimidine-5-carbonitriles (3a-e) by refluxing 
with POCl3. The structure of the synythesized compounds were confirmed an the basis of elemental and 
spectral data analysis. The synthetic procedure, characterization of the synthesized compounds and 
chemistry of these reactions will be the matter of our presentation.  
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The triazole analoues were obtained from multistep synthesis, initiated with ethyl nicotinoate (3) which 
converted to nicotinoyl hydrazide (4), which intermolecular cyclisation of (4) with 4-methylbenzoic acid in 
presence of phosphorous oxy chloride afforded 2-(3-pyridyl)-5-(4-methylphenyl)-1,3,4-oxadiazole (5) 
further condensed with various substituted 2-hydrazino benzothiazole 2a-j furnished 3-(3-pyridyl)-5-(4-
methylphenyl)-4-(N-substituted-1,3-benzothiazol-2-amino)-4H-1,2,4-triazole 6a-j analogues. All the 
synthesized compounds have been established by elemental analysis, IR, NMR and Mass spectral data and 
have been screened for antifungal, antibacterial activities and antitubercular activity. 
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The block printing textiles from Sanganer & Bagru (Jaipur) have adorned the European markets from the 
time of the East India Company. But sofar, little initiative by the state government has been taken to 
check effluents contaminating the groundwater or ensure a sustainable future for the state's growing 
economy. The area has witnessed so many deaths and several persons being hospitalised in the past few 
years allegedly after consuming contaminated groundwater. Each stage in textile production produces 
waste that requires proper management. Especially the wet processes like dying emit VOCs. When these 
compounds percolate into water sources, becomes very harmful to the environment and health of the 
local and surrounding community as well. The textile wastescontaining organic pollutants and several 
indestructible inorganic toxicants viz. heavy metals such as Cu, Zn, Pb, Cr, Hg, metalloid  as, even in small 
dose  can disrupt the body's metabolic activities and get deposited in the kidneys, liver and some skeletal 
tissues. Oncedischarged into the pond/ lake, these effluents percolate to the surrounding soil, deteriorate 
the quality, texture and mineral content, and disturb the biological balance of the organisms, and impose 
lethal effect on the plant growth, development and productivity.Treatment processes for different types 
of effluents should ensure elimination or recuperation of the pollutant in order to reach the strict 
authorised levels for discharge of these effluents. Reduction,if not elimination of such pollutants can be 
achieved through a combination of resource management, process modification, and some end-of-pipe 
treatment. The established technologies are based on various processes viz. Oxidation (e.g. 
electrochemical, photochemical, biological and wet processes), evaporation, adsorption, coagulation, 
flocculation, and filtration, air/steam stripping, incineration, reverse-osmosis, capacitive-deionisation, 
electro-dialysis, and ion-exchange methodologies. The reaction rates are limited in the oxidation 
strategies. Recent R&D works indicate that rate limitations may be rectified and the cost of operation can 
be lowered if conventional oxidants are replaced by combination of oxidants and UV radiation. These 
processes are known as advanced oxidation processes [AOPs (-in principle, AOPs are characterized by high 
oxidation rates, flexibility small dimension of equipment and easy adaptability to water recycling process. 
For substrates that are biodegradable, biological treatmentcan be effective and inexpensive. The wisdom 
of using expensive chemical oxidants viz. KMnO4, O3/ H2O2,  
to accomplish something which microbe could perform cheaper isquestionable. For a complex effluent 
containing degradable components, the possibility of only partially oxidizing the organics to enhance the 
biodegradability should be considered. This could be especially important for an industry with many 
waste streams of different compositions. Selectively treating waste streams to partially oxidize toxicants 
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followed by biological treatment of combined effluents could be an effective strategy. Some of the more 
commonly applied forms of this technology include: UV/O3, UV/H2O2, UV/TiO2 catalyst, and various 
forms of Green Fenton's chemistry)]. Oxidation at mild conditions by reactive species, such as .OH radicals 
(which attack most part of the organic molecules with little selectivity) generated by UV radiation in 
presence of oxidants such as O3 and/or H2O2 constitutes the basic idea of AOPs.      
The conventional physical, chemical and biological methods are generally employed for wastewater 
treatment. Existing conventional treatment procedures suffer from some inherent drawbacks. For one, 
these methods don't destroy the organic pollutants but simply transfer the pollutant from one form to 
another. For example adsorption technique transfers the pollutant from liquid phase to solid phase 
without destroying them. Likewise, incineration converts water pollution problems to an air pollution 
problem. These methods may be employed to recover reusable or valuable components of wastewater at 
higher concentration levels, but are uneconomical at low concentration levels. Merits and demerits of 
other conventional methods have also been discussed in this manuscript. Various oxidation processes for 
environmental management, in general and photo-chemical oxidation (PCO), the latest method in the 
genre of advanced oxidation technologies having use of semiconductors, in particular, have been 
delineated.  
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Aim of present study is to determine the in-vitro sensitivity of Leishmania donovani isolates (Antimony 
sensitive -2001 and resistant strain-2039) from Bihar VL patients with AmB bearing transferosomes (TF 3) 
in comparision to Ambisome and free AmB and also to evaluate transdermal efficacy of transferosomes in 
comparison to liposomes through in vitro franz diffusion cell. The flux value of transferosome [TF3] 
formulation was found to be 1.5 times compared to L1 formulation which could be ascribed to fluidized 
behaviour of TF3 imparted due to presence of SDC which facilitates penetration through skin and better 
partitioning in the skin layers. When formulations tested against   L. donovani intramacrophagic 
amastigotes it has been observed that TF3 showed IC50 value of 0.22µg/ml while AMB solution (F-1) and 
Ambisome (F-2) formulation exhibited 0.45 and 0.3µg/ml respectively. It is evident that the activity of TF3 
formulation was two times and 1.5 times compared to F-1 and F-2 respectively against sensitive strain. 
The IC50 value of TF3, F-1 and F-2 against resistant strain was found to be 0.26, 0.50 and 0.33 µg/ml 
respectively. It is interesting to note that TF3 formulation is more effective than F1 and F-2 formulation 
against both sensitive and resistant strain. Even in case of resistant strain the TF3 formulation is able to 
kill 50% of parasites at almost half of the concentration compared to F-1 formulation while when 
compared to marketed Ambisome® formulation the TF3 can kill the same population at 4/5

th
 

concentration of AmB. Result obtained in vitro point towards interest in Amphotericin B encapsulated in 
transferosomes in the chemotherapeutic control of leishmaniasis. 
 
P-77 

Escalating Groundwater Contamination Clinical Manefestations, Remediation 
Measures & Preventive Strtegies  For Sustainable Future 

Beena Rani1, Raaz Maheshwari*2 
1
Principal, Poornima College of Engineering, RIICO-Institutional  Area(ISI-2), Goner Road, Sitapura, Jaipur 

2
Head, Department of Chemistry, SBDTC, Lakshman Garh ς 332 311[RAJASTHAN] 

 
Rapid industrialization, urbanization and domestic, agricultural, and traffic activities have lead to 
increased disposal of effluents and toxic solid wastes into the environment which in turn degrading 
aquatic ecosystem, terrestrial biota, and have become a matter of concern all over globe. Lakes, rivers 
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and oceans are being overwhelmed with indestructible inorganic, organic pollutants and pathogenic 
microbes. Toxicants viz. Heavy metals such as Cu, Zn, Pb, Cr, Hg, metalloid As, non metallic moieties e.g. 
fƭǳƻǊƛŘŜǎΣ ƴƛǘǊŀǘŜǎ ϧ ǇŜǎǘƛŎƛŘŜǎΣ ŜǾŜƴ ƛƴ ǎƳŀƭƭ ŘƻǎŜ Ŏŀƴ ŘƛǎǊǳǇǘ ǘƘŜ ōƻŘȅΩǎ ƳŜǘŀōƻƭƛŎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƎŜǘ 
deposited in the kidneys, liver and some skeletal tissues.  The majority of the environmentalists, in the 
past were unable to bring enough to meet the solution for the contaminants perceived by the soil through 
percolating water carrying microbes and toxic substances. Soil receives large quantities of hazardous 
waste from different sources, and gets polluted. Soil pollutants deteriorate the quality, texture and 
mineral content of the soil, and disturb the biological balance of the organisms in it and have lethal 
impact on the plant growth and development. Besides the dumping of industrial wastes, urban wastes, 
agricultural practices, volatile organic compounds (VOCs), and radioactive wastes pollute the soil to a 
large extent. With increasing use of fertilizers, pesticides, herbicides and soil conditioning agents to 
increase crop yield, the soil contaminants have also increased. Fertilizes contaminate the soil with 
impurities which come from raw materials during their manufacture. For example As, Pb, and Cd present 
in rock phosphate mineral get transferred to super phosphate fertilizers. Some ions such as Co2+, Zn2+, 
Ni2+, Mn2+ etc are added to the soil as macronutrients, which in excessive amount accumulate far above 
the toxic levels. Unhealthy soil management methods have chronically threatened soil quality and 
increased polluted runoff into lakes, and streams. When toxicants enter lakes, streams, rivers, and  
other water bodies, they get dissolved or lie suspended in water or get on the bed, resulting in the 
pollution of water affecting aquatic ecosystem. The industrial wastes containing organic pollutants and 
several heavy metals in their effluents discharged into the pond/ lake percolate to the surrounding soil, 
affecting quality and productivity.  
Treatment processes for different types of effluents should ensure elimination or recuperation of the 
pollutant in order to reach the strict authorised levels for discharge of these effluents.Reduction, if not 
elimination of such pollutants can be achieved through a combination of resource management, process 
modification, and some end-of-pipe treatment. The established technologies are based on various 
processes viz. Oxidation (e.g. electrochemical, photochemical, biological and wet processes), evaporation, 
adsorption, coagulation, flocculation, and filtration, air/steam stripping, incineration, reverse-osmosis, 
capacitive-deionisation, electro-dialysis, and ion-exchange methodologies. The reaction rates are limited 
in the oxidation strategies. Recent R&D works indicate that rate limitations may be rectified and the cost 
of operation can be lowered if conventional oxidants are replaced by combination of oxidants and UV 
radiation.  These processes are known as advanced oxidation processes (AOPs). Oxidation at mild 
conditions by reactive species, such as .OH radicals (which attack most part of the organic molecules with 
little selectivity) generated by UV radiation in presence of oxidants such as O3 and/or H2O2 constitutes 
the basic idea of AOPs. The conventional physical, chemical and biological methods are generally 
employed for wastewater treatment. Existing conventional treatment procedures suffer from some 
inherenǘ ŘǊŀǿōŀŎƪǎΦ CƻǊ ƻƴŜΣ ǘƘŜǎŜ ƳŜǘƘƻŘǎ ŘƻƴΩǘ ŘŜǎǘǊƻȅ ǘƘŜ ƻǊƎŀƴƛŎ Ǉƻƭƭǳǘŀƴǘǎ ōǳǘ ǎƛƳǇƭȅ ǘǊŀƴǎŦŜǊ ǘƘŜ 
pollutant from one form to another. For example adsorption technique transfers the pollutant from liquid 
phase to solid phase without destroying them. Likewise, incineration converts water pollution problems 
to an air pollution problem. These methods may be employed to recover reusable or valuable 
components of wastewater at higher concentration levels, but are uneconomical at low concentration 
levels. Merits and demerits of other conventional methods have also been discussed in this manuscript. 
Various oxidation processes for environmental management, in general and photo-chemical oxidation  
(PCO), the latest method in the genre of advanced oxidation technologies having use of semiconductors, 
in particular, have been delineated.  In principle, AOPs are characterized by high oxidation rates, flexibility 
small dimension of equipment and easy adaptability to water recycling process. For substrates that are 
biodegradable, biological treatment can be effective and inexpensive. The wisdom of using expensive 
chemical oxidants viz. KMnO4, O3/ H2O2, to accomplish something which microbe could perform cheaper 
is questionable. For a complex effluent containing biodegradable components, the possibility of only 
partially oxidizing the organics to enhance the biodegradability should be considered. This could be 
especially important for an industry with many waste streams of different compositions. Selectively 
treating waste streams to partially oxidize toxicants followed by biological treatment of combined 
effluents could be an effective strategy. Some of the more commonly applied forms of this technology 
include: UV/O3, UV/H2O2, UV/TiO2 catalyst, and various forms of Green FentoƴΩǎ /ƘŜƳƛǎǘǊȅΦ ²ŀǎǘŜ 
management includes recycle and reduction of waste at the point of its origin (waste minimization) and 
environmentally-friendly dispose of non recyclable wastes. Waste minimization or source reduction is 
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usually placed at the conventional waste management hierarchy. Source reduction affects the volume and 
to some extent the nature of the waste. There has been a tremendous growth in water consumption for  
industrial purposes in the past century. The steady growth in the water consumption, typically for most 
developed nations, has resulted from rapid industrialization. Growth in water usages by industries 
represents a growth in industrial production rather than the development of more water intensive 
technologies. Hence, water is being progressively polluted by the increasing industrial activities. Industrial 
wastewater treatment is one of the most challenging pollution related problems. Organic and inorganic 
toxicants present in wastewater though are present in very small amounts but are either not easily 
biodegradable or they possess a biocide character (e.g. C2H5OH and its derivatives). Therefore 
degradation of these compounds is a great concern.  
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The prevalence of fluorosis is mainly due to the consumption of more fluoride through drinking water. It is 
necessary to find out the fluoride endemic areas to adopt remedial measures to the people on the risk of 
fluorosis

[1,2]
. The objectives of this study are to mapping of fluoride endemic areas of some block of 

Raebareli district .The fluoride level in drinking water is estimated through SPADNS method. Google earth 
and isopleths technique were used for mapping of fluoride endemic areas

[3,4]
. From the study, it was 

observed that Dalmau and Amawa block of Rae Bareli district in Uttar Pradesh is highly fluoride endemic. 
About 80% of villages in these blocks have fluoride level more than the prescribed permissible limit in 
drinking water. Health risks due to fluorosis to the people in Amawa and Dalmau blocks have become 
evident. From the results, the people in Dalmau and Amawa blocks are advised to consume drinking 
water with fluoride level less than 1 mg/l. It has been recommended to the government authorities to 
take serious steps to supply drinking water with low fluoride concern for the fluorosis affected villages. 
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The ethanolic extracts of the root of Saussurea lappa, was prepared and evaluated for their 
Antinociceptive potential. Both the chemical and thermal methods were used for the evaluation of 
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antinociceptive activity in swiss albino mice. The ethanolic extract of the root exhibited significant 
antinociceptive potential in both the test. 
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Quinoline, acridine and related N-heterocyclic systems like phenanthridine are key structural motifs found 
in a large number of biologically important natural alkaloids isolated from plant and marine sources and 
represent privileged scaffolds in medicinal chemistry.

1
 Among them, those bearing an acridine moiety 

display a wide range of pharmacological activities such as antiviral, antimalarial, antihelmintic, antifugal, 
antitumor, and stimulative and other activities.

2,3
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In this presentation, we will preseƴǘ ŀ ƎŜƴŜǊŀƭ ŀƴŘ ƴƻǾŜƭ ΨōǊƛŘƎŜŘ ŀƴƴǳƭŀǘƛƻƴΩ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜ 
synthesis of N-hetrocyclic Compounds such as 5,6-dihydro-4H-benzo[kl]acridines via Michael-Aldol 
reactions on 9-methyl-3,4-dihydroacridin-1(2H)-one with various cyclic or acyclic unsaturated 
carbonyl/nitrile compounds under mild conditions at room temperature in a short time

4
. 
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The electroorganic synthesis of 2-amino-5-substituted-1,3,4-oxadiazoles have been synthesized by the 
electrochemical oxidation of semicarbazone at platinum anode at room temperature under controlled 
potential electrolysis in an undivided cell assembly. The electrolysis were carried out in non-aqueous  
medium acetic acid and lithium perchlorate was used as a supporting electrolyte This method is 
convenient and has a large benefit due to its broad applicability ease and safe handling of reagents 
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because of use of only simple solvent and electrolyte and there is no environmental hazards. This is an 
environmentally benign method in the field of electroorganic systhesis and a part of green chemistry. 
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A simple specrtophotometric method for the determination of Cefixime with variamine blue is presented. 
The determination is based on thŜ ƘȅŘǊƻƭȅǎƛǎ ƻŦ ʲ-lactum ring of Cefixime with sodium hydroxide which 
subsequently reacts with iodate to liberate iodine in acidic medium. The liberated iodine oxidizes 
ǾŀǊƛŀƳƛƴŜ ōƭǳŜ ǘƻ ǾƛƻƭŜǘ ŎƻƭƻǊŜŘ ǎǇŜŎƛŜǎ ƻŦ ƳŀȄƛƳǳƳ ŀōǎƻǊǇǘƛƻƴ ŀǘ ртн ƴƳΦ .ŜŜǊΩǎ ƭŀǿ ƛǎ obeyed in the 
range pH range of 0.5-рΦу ˃ƎκƳ[ ŦƻǊ /ŜŦƛȄƛƳŜΦ ¢ƘŜ ŀƴŀƭȅǘƛŎŀƭ ǇŀǊŀƳŜǘŜǊ ǿŀǎ ƻǇǘƛƳƛȊŜŘ ŀƴŘ ǘƘŜ ƳŜǘƘƻŘ ƛǎ 
successfully applied for the determination of Cefixime. 
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Hydroxamic acids a group of very weak organic acids of general formula R1NOHR2C(=O) , where R1 and R2 
are phenyl or substituted phenyl groups, are associated with diverse biological activities including 
antibacterial, antifungal and antitumor profiles.  
Self organizing molecular field analysis (SOMFA), is used to generate three-dimensional quantitative 
structure-activity relationship (3D-QSAR) models for log 1/IC50 values of hydroxamic acids against human 
adenocarinoma cells A431 in vitro. The best SOMFA model obtained with cross-validation q

2
 (0.658) and 

non cross validation r
2
 (0.859), shows a good predictive ability.  The analysis of SOMFA contour maps 

provided insight into the possible modification of the molecules for better activity. 
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There is an increased evidence for the participation of free radicals in the etiology of various diseases like 
cancer, diabetes, cardiovascular diseases, autoimmune disorders, neurodegenerative diseases, aging, etc. 
An antioxidant is a molecule capable of slowing or preventing the oxidation of other molecules which 
scavenge the free radicals and prevent the damage caused by them. Imidazole derivatives having wide 
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range of biological activities including analgesic and anti-inflammatory, antiparasitic, antitubercular, 
antiviral, anticonvulsant and insecticidal agents [1]. In view of such reports, the present work is designed 
for synthesis of various 2-substituted-4, 5- diphenyl imidazoles and evaluates their antioxidant activity. 
Here 2-substituted-4, 5-diphenyl imidazoles were prepared by refluxing benzil with substituted aromatic 
aldehyde in presence of ammonium acetate and glacial acetic acid and recrystallized by ethanol [2]. The 
structures of the synthesized compounds were confirmed on the basis of IR, 

1
H NMR and mass spectral 

data.
 
The antioxidant activity of the synthesized compounds (1a-d) was evaluated using DPPH method. All 

the prepared compounds have been diluted in absolute ethanol to get 250, 100, 50 and 10 µg/mL 
concentrations. DPPH solution (2 µ mol) has been prepared by absolute ethanol. Then 0.5 ml of DPPH 
solution (freshly prepared) were added 0.5 mL of DPPH solution and 0.5 mL of absolute ethanol were 
used as control.  Ascorbic acid was used as reference standard. All the compounds showed antioxidant 
activity, among them 2-(2-methoxyphenyl)-4, 5-diphenyl imidazole (1b) and 2-(3-chlorophenyl)-4, 5-
diphenyl imidazole (1c) showed excellent activity when compared with reference standard, Ascorbic acid. 
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Pharmacokinetic studies invariably begin with the development of an analytical method for the 
quantitative determination of drugs and their metabolites in biological samples.  The most widely 
employed bioanalytical techniques include, but are not limited to, conventional chromatographic-based 
methods (such as GC and HPLC), mass spectrometry-based methods (such as GC-MS and LC-MS), and 
ligand-based assays (such as radioimmunoassay [RIA] and enzyme-linked immunosorbent assay [ELISA]).  
It is therefore important to validate the analytical method in biological fluids as the method must 
generate reproducible and reliable data in order to permit valid interpretation of the studies they 
support. 
There are two distinct phases of bioanalytical method validation (1) analytical method development (pre-
study validation), where the appropriate bioanalytical method with its various parameters is developed, 
and the assay is defined; and (2) application of the bioanalytical method to actual analysis of samples 
from bioavailability, bioequivalence, and pharmacokinetic studies.  Many of the principles, procedures, 
and requirements for quantitative bioanalytical method validation are common to all types of analytical 
methodologies.  Bioanalytical method validation includes all of the procedures that demonstrate that a 
particular method used for quantitative measurement of analytes in a given biological matrix, such as 
blood, plasma, serum, or urine, is reliable and reproducible for the intended use (FDA 2001; Shah 2007; 
Vishwanathan 2007).  In general, the parameters evaluated for quantitative procedures are selectivity, 
calibration model, stability, accuracy (bias, precision) and limit of quantification.  Additional parameters 
which might have to be evaluated include limit of detection, recovery, reproducibility and ruggedness 
(robustness).  Current pre-study acceptance criteria for bioanalytical methods require the observed mean 
concentration from the quality control (QC) samples to be within ±15% of the nominal value and the 
ƻōǎŜǊǾŜŘ ǇǊŜŎƛǎƛƻƴ ǘƻ ōŜ Җмр҈ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǾŀǊƛŀǘƛƻƴΣ ǘƘƻǳƎƘ ǘƘŜǎŜ ƭƛƳƛǘǎ ŀǊŜ ōƻǘƘ нл҈ ŀǘ ǘƘŜ ƭƻǿŜǊ ƭƛƳƛǘ 
of quantification.  The current in-study acceptance criteria for monitoring require that at least four of 
every six QC samples must be within 15% of their respective nominal concentration (FDA 2001).  
Analytical runs failing this criterion must be rejected.  Therefore, it is essential to employ well-
characterized and fully validated analytical methods to yield reliable results that can be satisfactorily 
interpreted.  The details will be presented. 
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Three months study was carried out in four community pharmacies of the Dehradun to determine the 
dispensing pattern of schedule H drugs and reasons for dispensing such drugs with out a prescription and 
to determine whether the drugs are dispensed as per prescription issued by the doctor .The study was 
carried out by viewing the customers for three months in each of the community pharmacies. And the 
customers who visited the community pharmacies without a prescription were interviewed and data were 
documented in a prepared proforma. It was noted that in all the community pharmacies drugs were being 
dispensed without a prescription  and more number of schedule H drugs were dispensed with out a 
prescription as compared to over the counter drugs at a ratio of  3.29:1 (553:168). The major influencing 
factors contributing for purchase of schedule H drugs was the previous prescription issued by the doctor. 
The study reveals that the drugs belonging to the category of schedule H were more dispensed without a 
prescription in all the community pharmacies and the factors that influence such dispensing lies on part of 
pharmacist and hence such unethical practice can be prevented by the pharmacist and the Government 
drug control authorities can also play an important role by enforcing strict rules in India. These efforts will 
definitely help in promoting rational dispensing practice and will minimize the harmful effects of the 
drugs. 
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Dihydro-1,3-oxazines have occupied an unique place in medicinal and material chemistry because of their 
valuable pharmaceutical and material properties. These molecules are known to exhibit various 
pharmacological properties such as antitumor [1], anti-HIV [2], antimicrobial activities [3,4] and potent 
non-steroidal progesterone receptor agonist [5]. In addition, dihydro-1,3-benzoxazines have been very 
useful in making polybenzoxazines, which display remunerative properties ranging from small shrinkage in 
curing, low water absorption, good thermal stability, no release of volatile materials during cure, no need 
of catalyst and inexpensive raw materials [6]. The synthetic development for the preparation of these 
molecules began in the middle of 19

th
 century, when Burke and co workers reported the one-pot three-

component synthetic protocol for the preparation of these molecules, by reacting phenols or naphthols 
with formaldehyde and primary amines [7,8]. Later, various synthetic procedures have been developed by 
several investigators including reaction under neat conditions [9]. However, many of these methodologies 
are associated with several drawbacks such as prolonged reaction time, use of volatile and highly 
inflammable organic solvents and alkaline media. Thus the development of simple and environmentally 
benign synthetic methodology for the synthesis of these molecules is highly desirable. In continuation of 
our efforts to devise a simple and economical synthetic protocol for the construction of biologically 
important molecules, we have successfully developed an eco-friendly synthetic strategy [10] for the 
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synthesis of various dihydro-1,3-oxazine derivatives in aqueous media. The synthesis and characterization 
of these compounds will be discussed in the poster. 
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Oxazole heterocycle is a basic building block for many of the natural products and biologically important 
compounds [1]. In particular, indolyl azoles have received significant attention during the last decade due 

to their diverse biological activities [2]. Many natural products containing 5-(3 -indolyl)oxazole ring system 
such as pimprinine, pimprinethine, pimprinaphine have been isolated and identified as potent 

anticonvulsant agents. Recently reported 5-(3 -indolyl)oxazoles such as Laboradorin 1 and Laboradorin 2 
were isolated from Pseudomonas syringae pv. Coronafaciens and found to exhibit cytotoxicity against 
cancer cell lines [3]. Our interest to design small molecules as anticancer agents, recently we have 
reported indolyl-1,3,4-oxadiazoles and 1,2,4-oxadiazoles as potent anticancer agents [4, 5]. In view of 

interesting anticancer activities of 5-(3 -indolyl)oxazoles, we have prepared a series of isomeric 4-(3 -
indolyl)oxazoles and studied for their cytotoxicity against six different cancer cell lines. Our facile 
synthesis for the preparation of 4-(3ǋ-indolyl)oxazoles involve the microwave-accelerated neat reaction of 
3-tosyloxyacetyl-1-benzenesulfonylindole with amides followed by deprotection of sulphonyl group using 
NaOH in refluxing ethanol. Details of this synthetic protocol and anti-cancer activity will be discussed in 
the presentation.  
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With increasing stringent regulatory considerations, the development of environmentally benign, efficient 
and economical methods is vital and challenging in organic synthesis. From this perspective, 
multicomponent reactions (MCRs) in benign media are particularly worthwhile due to their atom 
economic, high convergence, and less laborious process [1]. Click chemistry has been explored as a newer 
approach for the synthesis of drug-like molecules that can accelerate the drug discovery process by 
utilizing a few practical and reliable reactions [2]. In our efforts [3] to develop environmentally benign and 
sustainable protocols for the synthesis of 1,4-diaryl-1,2,3-triazoles using click approach, we have achieved 
a new sequential one pot reaction of diaryliodonium salts, sodium azide and terminal alkynes in the 
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presence of Cu(I) as a catalyst by in situ generation of aryl azides followed by coupling with terminal 
alkynes. More information about this work will be detailed in the poster presentation. 
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Cancer is a fatal disease that has posed serious threat to human health. Many classes of anticancer drugs 
have been developed. However, most drugs cause undesirable side effects due to lack of tumor specificity 
and multidrug resistance. The development of safer and selective anticancer agents remains a major 
challenge. 1,2,4-oxadiazole scaffold attracted the attention of medicinal chemists to develop novel 
therapeutic agents because of its unique chemical structure and broad spectrum of biological activities.  
They are well documented in literature for tyrosine kinase inhibition, muscarinic agonism, histamine H3 

antagonism, antiinflammation, antitumor, and monoamine oxidase inhibition [1]. This important class of 
heterocycle also widely used as bioisosters of amide or ester and in the design of dipeptidomimetics as 
peptide building blocks [2]. In continuation of our efforts to search for an effective anticancer agent [3], 
we have synthesized a series of novel 1,2,4-oxadiazoles  and screened them for their anticancer potential 
in various human cancer cell lines: prostate (PC3, DU145 and LnCaP), breast (MCF7 and MDA231), colon 
(HCT116), and pancreas (PaCa2). The screening results were very encouraging and the best compound 
exhibited significant activity against prostate cancer cell line, LnCaP (10 nM), with 450 fold selectivity [4] 
Among seven other cancer cell lines. Results will be discussed during paper presentation session. 
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Bis(furyl)methanes are industrially important compounds and their synthesis is an important and 
challenging goal. Bis(furyl)methanes are used in food  industry [1], dye chemistry and these are main 
component of a number of fungicides [2]. Bis(furyl)methanes are also used as an intermediate for the 
synthesis of tetaoxaquaterenes and other macromolecules which are used as a metal ion  carriers. Furan 
ring is highly reactive towards electrophilic aromatic substitution and it produces polymers and unwanted 
decomposed materials under normal Lewis acid conditions. Metal triflates are reported to be unique and 
mild Lewis acids catalysts and promote various carbonςcarbon and carbon-hetero atom bond forming 
reactions [3].  
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In continuation of our efforts towards development of greener reaction methodologies [4], we have 
developed an efficient and solvent free synthesis of bis(furyl)methanes in the presence of  Cu(OTf)2 

(Scheme 1). It was found that 10 mol % of Cu(OTf)2 was enough to accomplish the bis(furyl)methanes in 
45-72 % yield at room temperature. It is expected that the reaction proceeds through the formation of 
furfuryl alcohol derivative followed by condensation with another molecule of carbonyl compound. The 
main advantages of the method are mild, clean and solvent-free reaction conditions, good to excellent 
yields and an environmentally benign catalyst. 

 
Scheme 1 
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Multicomponent reactions have been playing a powerful role in preparation of industrial and medicinal 
scaffolds. They are powerful tools for producing diverse array of compounds in one step and high yields. 
Substituted indoles are important in drug discovery because of their diverse biological properties [1]. They 
have been shown to possess anti-cancer and kinase inhibition activities. Due to their importance in drug 
discovery many synthetic routes have been reported for their synthesis [2]. However, most of these 
methods are associated with one or more problem from environmental point of view such as relatively 
long reaction time, harsh reaction conditions and toxic aqueous waste resulting from the catalyst. Thus, 
development of mild, simpler and more efficient methods are still desirable for the sysnthesis of 3-
substituted indoles.   
In continuation of our efforts towards the development of environmentally friendly organic 
transformations catalyzed by metal triflates, we have developed an expeditious one pot synthesis of 3-
substitued indoles by three component condensation catalyzed by Yb(OTf)3-SiO2 (Scheme 1) under solvent 
free conditions. Various metal triflates were screened for this transformation and 5 mol % ytterbium 
triflate absorbed on silica gel was found to give best yield. Details of the reaction conditions and 
experimental procedure will be presented in poster. 
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Pyridines are of great interests because of the occurrence of their saturated and partially saturated 
derivatives in biologically active compounds and natural products. Moreover, synthetically obtained 
pyridine molecules also received a great deal of attentions due to their therapeutic importance [1]. 
Literature reveals the existence of some benzopyrano[2,3-b]pyridine scaffolds of synthetic origin, which 
possess cancer chemopreventive, antibacterial, hypotensive, anti-rheumatic and anti-asthmatic activities 
[2]. Some biologically active pyridine molecules, as for example amlexanox inherits anti-allergic activity, 2-
substituted arylimidazo[4,5-b]pyridines possess anti-bacterial property, 6-substituted-2,4-dimethyl-3-
pyridinols possess antioxidant activities and imidacloprid exhibits insecticidal activity [3]. Due to biological 
importance of substituted pyridines, significant work has been carried for the development of newer 
synthetic strategies. Earlier, we have developed novel strategies for the synthesis of steroidal and non-
steroidal pyridines from beta formyl enamides using inverse electron demand Diels-Alder reaction, Henry 
reaction and microwave promoted Knoevenagel condensation reactions [4-6]. We have recently reported 
a microwave promoted and Lewis acid catalysed synthesis of 2,4,6-triarylpyridines using urea as benign 
source of ammonia [7]. In continuation of our interests on development of novel synthetic methods for 
substituted pyridines, we report herein a facile two-step synthesis of 2-chloro-3-alkyl-5-arylpyridine from 
conjugated ketones in high yields.   
  
 
 
    
 
 
 
 
References 

1. S K Srivastava,  R P Tripathi and R Ramachandran,  J. Biol. Chem. 2005, 280,  30273. 
2. N Zhang, M Tomizawa and J E Casida,  J. Med. Chem. 2002, 45, 2832. 
3. M Wijtmans, D A Pratt, J Brinkhorst, R Serwa, L Valgimigli, G F Pedulli and N A Porter,  J. Org. 

Chem. 2004, 69, 9215. 
4. R C Boruah, S Ahmed, U Sharma, J S Sandhu,  J. Org. Chem. 2000, 65, 922. 
5. A Chetia, M Longchar, K C Lekhok and R C Boruah, Synlett 2004, 1309. 
6. U Sharma, S Ahmed and R C Boruah, Tetrahedron Lett. 2000, 41, 3493. 

7. M Borthakur, M Dutta, S Gogoi and R C Boruah, Synlett 2008, 3125 

 
P-94 

Microwave assisted Synthesis and Evaluation of Carboxymethylated 
Sago starch for Pharmaceutical Application 

Rakesh Kumar, Akhilesh V Singh, R D Pandey, Anudwipa Das 
Department of Pharmaceutical Sciences, Dibrugarh University- Dibrugarh, Assam-India 

Institute of Technology Management ς Gorakhpur, UP-India 
E-Mail: rakeshsingodia@gmail.com,akhileshvikram@gmail.com 

 
In the present work, carboxymethylated sago starch (CSS) was synthesized using native Sago starch (SS) 
and monochloroacetic acid (MCA) with sodium hydroxide in microwave radiation environment.FT-IR 
analysis of the sample confirmed the carboxymethylation by showing absorption peak at 1425 cm

-1
 and 

1622.1 cm
-1
. CSS with degree of substitution (DS) of 0.21 was formed and, it was further evaluated as 

disintegrant in Ondasetron based tablets. Ondasetron tablets were prepared with 2, 4, 6 and 8% w/w of 
CSS as disintegrant and were comparatively evaluated with established Sodium starch glycolate (SSG) in 
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same concentration. The results revealed that CSS could be used as superdisintegrant in tablet 
formulation in concentration dependant manner. 
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Rotula aquatica Lour belongs to family borogenaceae known in Ayurveda as pashanbed.it was collected 
from the ganges of river Netravati  Manglore District authenticated and dried under sun ,powdered and 
extracted with various solvents by successive soxhlet hot extraction process with increasing order of 
polarity on phytochemical investigation , the petroleum ether extract and alcoholic extracts has shown 
alkaloids and flavone glycosides so the drug is screened for anthelmintic activity on adult earth worms 
pheritma posthuma, using albendazole as standarded drug.Both petroleum ether and alcoholic extract 
has shown significant anthelmintic activity compared to standared drug albendazole.  
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Central Nervous Disorder (CNS) disorders are major causes of mortality and disability and are predicted to 
become the major medical need of the 21

st 
century according to WHO. The worldwide market for 

therapies for central nervous system disorder is worth more than $ 50 billion and represents the fastest 
growing segment of the total pharmaceutical market

1
. Brain tumour is one of the major classes of CNS 

disorder. Brain tumour is:  
1. Second most common malignancy of childhood, most common solid tumour. 

2. Second leading cause of cancer related deaths in males age 20-40. 

3. Fifth leading cause of cancer related deaths in women age 20-40. 

Objective: 
Aniline mustard has been recognized for its experimental antitumour activity and has also shown useful 
clinical results. But it is too polar to cross the highly lipophilic Blood Brain Barrier.  Due to its necessarily 
high chemical reactivity, it is preferentially toxic to proliferating normal cells outside the brain such as 
those in the intestine, the bone marrow, and the mucosa and cause undesired side-effects2. So it was 
ŀƛƳŜŘ ǘƻ ǘŀǊƎŜǘ ǘƘŜ ŀƴƛƭƛƴŜ ƳǳǎǘŀǊŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ǘƻ ōǊŀƛƴ ōȅ ŘƛƘȅŘǊƻǇȅǊƛŘƛƴŜҭǇȅǊƛŘƛƴƛǳƳ ǎŀƭǘ ǊŜŘƻȄ 
system3 for the specific delivery and sustained release of a bis-(2-chloroethyl)amine as anticancer moiety 
to the brain as the initial effort in a search for agents that may prove effective as CNS antitumour agent. 
Method: The cytotoxic moiety aniline mustard instead of direct coupling with nicotinic acid is synthesized 
in series of reactions to form the final desired compound 1-methyl-3-[4-[N,N-Bis(2-
chloroethyl)amino]carbamoyl]-1,4 dihydropyridine (5), by four steps. The p-chloroamino-nicotinamide (2), 
obtained by reaction of p-chloroaniline with nicotinic acid in the presence of DCC, which was converted in 
quantitative yield to [4-[N,N-Bis(2-chloroethyl)amino]carbamoyl pyridine (3). The compound (3) was 
converted into 1-methyl-3-[4-[N,N-Bis(2-chloroethyl)amino]carbamoyl]-1,4-dihydropyridiniumiodide (4) 
on treatment with methyl iodide in acetone. Reduction of the latter with sodium dithionite gave the final 
compound, (5).  Structures of all the synthesized compounds were confirmed by U.V., I.R., and 1H N.M.R. 
techniques. 
Result: T he in vitro chemical oxidation studies with silver nitrate showed that target drug (5) could be oxidized 

into their corresponding quaternary compounds (4) at an adequate rate, which ensure the release of the carried 
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anticancer drug. The in vivo studies by reverse phase HPLC studies on temporarily restrained male wister rats 

showed that compound (5) was able to cross the BBB at detectable concentration. The study of some 

physicochemical properties calculated by online software such as lipophilicity, rule of five, number of NH or OH 

hydrogen bond donors, and nON value also indicates that it can be a potential candidate for targeted and 

sustained delivery of anticancer agent to the brain for the treatment of brain tumor    

Conclusion: Conclusively, the studies demonstrated successful targeting of alkylating anticancer agent, 
aniline mustard, to brain as a novel strategy to treat brain tumour. 
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Benzodiazepines and their derivatives continue to attract considerable attention of medicinal/organic 
chemist because of their medicinal properties [1], and industrial use [2]. Moreover, 1,5-benzodiazepines 
are valuable synthons used for the preparation of other fused ring compounds such as triazolo, oxazino, 
and furano-benzodiazepines. Thus, the synthesis of these heterocyclic nuclei is still of much interest. The 
use of catalysts provide easy and faster way of synthesis and different metal salts have been exploited as 
Lewis acid catalyst in variety of organic transformation from this laboratory [3].

 

We herein report synthesis of 1,5-benzodiazepine derivatives using catalytic amount of polymer 
supported  Lewis acid  (10 mol%) in good to excellent yields at room temperature in the presence and 
absence of solvent. The reaction proceeds well with versatile substrates and bearing heteroaromatic 
moieties to form highly functionalised 1,5-benzodizepine.  
The advantages of this protocol includes (i) the use of air-stable, recyclable catalyst, (ii) operational 
simplicity, (iii) short reaction times and (iv) high yields of the product providing means towards the 
ŦǳƭŦƛƭƭƳŜƴǘ ƻŦ ǘƘŜ ΨǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜ ǇƘƛƭƻǎƻǇƘȅΩ ƻŦ ǘƘŜ ƎǊŜŜƴ ŎƘŜƳƛǎǘǊȅ ώпϐΦ
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Functionalised pyridines are well known for their potent biological properties such as topoisomerase I & II 
inhibitors [1], serine/threonine kinase Akt inhibitors [2], cyclooxygenase inhibitors [3] and anti-tumour 
activity [1] etc. These, necessitates the development of new catalytic procedure for convenient synthesis 
of 2,3,6-trisubstituted pyridine. The heterogeneous catalysts are leading contenders for green synthesis 
[4] due to the potential benefits as they can be reused and easily separated from the end products by 
filtration. Continuous efforts have been directed from this laboratory for the use of clays as 
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heterogeneous catalysts for various organic transformation useful in the preparation of drugs and drug 
intermediates [5]. Supported protic acids constitute a new class of heterogeneous catalysts systems. 
These laboratory has discovered two novel catalysts systems [6] e.g., HClO4-SiO2

 
and HBF4-SiO2 that are 

being used for variety of organic reactions [7]. Herein we wish to describe a highly efficient multi-
component procedure for the synthesis of 2,3,6-trisubstituted pyridines catalysed by supported protic 
acids having the following distinct advantages: (i) use of a cheap, non corrosive and reusable catalyst, (ii) 
operational simplicity: ease of catalyst preparation/handling, product isolation/purification, (iii) solvent 
free and short reaction times, (iv) multi-component reaction affording the product formation in one pot, 
ŀƴŘ όǾύ ƘƛƎƘ ȅƛŜƭŘǎ ǘƘŀǘ ƻŦŦŜǊ ǇǊƻƳƛǎŜ ŦƻǊ ǘƘŜ ŦǳƭŦƛƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ ǘƘŜ ΨǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜ ǇƘƛƭƻǎƻǇƘȅΩ 
of the green chemistry [8]. 
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In current scenario, the treatment of type 2 diabetes has been revolutionized with the advent of 
thiazolidinedione (TZD) class of drugs (rosiglitazone, pioglitazone) that ameliorate insulin resistance and 
thereby normalize elevated blood glucose levels,

1
 but these drugs are associated with risk of 

hepatotoxicity, weight gain, and edema.
2
 The alarming situation emphasized the need to discover new 

antihyperglycemic agents with reduced or no hepatotoxicity. One such alternative is to explore 
antidiabetic leads from traditional sources, identify a pharmacophore-based scaffold, which not only 
retain blood sugar lowering activity but are also known as hepatoprotectants. 
         Thus, we envisaged that the simulation of natural/ synthetic hepatoprotective agents with 
pharmacophoric moieties of known antidiabetic drugs would be an interesting scaffold to examine the 
antihyperglycemic activity.

3
 On the basis of information available on various active PPARs ligands, we 

designed and synthesized new pyranone based antihyperglycemic agents. Some of the new synthesized 
compound showed good activity in in vitro adipocyte differentiation assay and significant 
antihyperglycemic activity in in vivo models. 
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On the contrary to slow and non specific traditional drug discovery methods, DNA microarray technology 
could accelerate the identification of potential drugs for treating diseases like cancer, HIV and provide 
fruitful results in the drug discovery. Microarray analysis allows scientists to understand the molecular 
mechanisms underlying normal and dysfunctional biological processes. It has provided scientists with a 
tool to investigate the structure and activity of genes on a wide scale. The technique provides efficient 
automation and maximum flexibility to the researchers and can test thousand compounds at a time. DNA 
microarray can be useful in disease diagnosis, monitoring desired and adverse outcomes of therapeutic 
interventions, as well as, in the selection, assessment and quality control of the potential drugs. In the 
current scenario, where new pathogens for example human mutant of the bird-flu virus, H5N1, are 
expected every year, DNA microarray promises as an efficient technology to detect new organisms in a 
short time. Classification of carcinomas at the molecular level and prediction of how various types of 
tumor respond to different therapeutic agents can be made possible with the use of microarray analysis. 
Also, microarray technique can prove instrumental in personalized medicines development by providing 
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microarray data of a patient which could be used for identifying diseases, treatment specific to individual 
and trailing disease prognosis. Microarray analysis could be beneficial in the area of molecular medicines 
for analysis of genetic variations and functions of genes in normal individuals and diseased conditions. The 
technique can give satisfactory results in single nucleotide polymorphism (SNP) analysis and 
pharmacogenomics studies i.e. correlation between therapeutic responses to drugs and genetic profiles 
of the patients. The challenges that arise with the technology are high degree of variability in data 
obtained, frequent upgradation of methods and machines and lack of trained manpower. Despite this, 
DNA microarray promises to be the next generation sequencer which could explain how organisms evolve 
and adapt looking at the whole genome. The present paper focuses on DNA microarray technology as an 
automated process for screening of compound targets, diagnostic and drug development with improved 
efficiency, quality and reliability of data, helping to reduce overall cost of research and development. 
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 Nanomedicines will usher human beings in a new area in health care that will be highly accurate, less 
painful, less toxic and with fewer side effects than their current counterpart. 
Application of nanotechnology in medicines currently being developed employing nano-particles to 
deliver drugs, heat, light or other substances to specific cells in the human body. These nanomedicines 
allow detection and treatment of diseases and injuries within the targeted cells, thereby minimizing the 
damage to healthy cells in the body. Despite the enormous promises of nanomedicines, there are serious 
considerations regarding the health and safety aspects of nanotech in medicines. There is a fine line 
between medical and nonmedical uses of nanotech for diagnostic, therapeutic and preventive purposes. 
The sensitivity associated with the use of nanomedicines can be observed in making intentional changes 
in the body, creation or improvement of bodily parts that were undamaged. This gives rise to a debatable 
topic of Transhumanism and many related unethical issues. Possible dangers that can arise with 
development in nanomedicines are 'bioweapons' which can be used as untraceable weapon of mass 
destruction. Nanoscopic robots repairing the human body autonomously, the same medical nanobots 
could be turned into nanoviruses, spreading uncontrollably and there is no way to protect against them. 
Nanomedicines have captured the scenario along with their unintended adverse effects. Major risks 
associated with nanomedicines include mesothelioma, cancer, asbestosis, thallidomide and bovine 
spongiform encephalopathy. Some recently developed nanomedicines might have unpredictable 
consequences like destruction of beneficial bacteria in body, increase in biomarkers for inflammation and 
stress response and serious lung disorders. Other than obvious potential risks to patients, there are other 
toxicological Risks associated with nanomedicines. There are also valid concerns over the disposal of 
nanowaste and environmental contamination from the manufacture of nanomedical devices. 
Therefore with bigger opportunities come the greater responsibilities. Hence wise, careful and judicious 
implementation of nanomedicines is essential to safeguard the hazards that popped up with the 
development of nanotech in medicines.  
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Heterocyclic compounds play a vital role in biological systems. Many natural products like vitamins, 
antibiotics, amino acids, plants pigments, nucleic acids, drugs contain heterocyclic moiety. Chromenes and 
fused chromenes are biologically potential compounds with antibacterial, antifungal, antitumor, antiviral 
activities. A number of benzofuran derivatives have been reported to possess a wide variety of biological 
activities such as antiinflammatory, antifungal, antibacterial, antiallergic, estrogenic and antiimplantation 
properties. In recent years microwave assisted organic synthesis (MAOS) has gained popularity as an 
environmental benign technology. In view of the potential bioactivity of chromene and benzofuran 
moieties, we have taken up the microwave assisted synthesis of some new [5-Chloro-3-methyl-7-aryl-7H-
furo [3, 2-g] chromen-2-yl] (phenyl) methanones. All the compounds were screened for their antibacterial 
activity.  
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Organic Chemistry is the heart of our societies as it provides a multitude of consumer goods without 
which modern life would not have been possible. Organic compounds display a wide variety of biological 
properties, many of which can be exploited for medicinal purposes and are also essential for the human 
well-being. Therefore methods for the synthesis of such systems are of significant interest. The 
environmental protection has become a global concern and the synthetic organic chemists are searching 
the ways of developing and applying more efficiently and environmentally benign strategies for future 
sustainable growth. One of the thrust areas for achieving   this target is use of Green Chemistry 
Techniques in Organic Synthesis. In recent years, Microwave Assisted Organic Synthesis (MAOS), 
Ultrasound Assisted Organic Synthesis (UAOS), Ring Closing Metathesis (RCM), Aqueous Phase Organic 
Synthesis (APOS), Solvent Free Organic Synthesis (SFOS), Enzyme Catalyzed Organic Synthesis (ECOS) 
attracted the attention of organic chemists. The salient features of these methodologies are enhanced 
reaction rate, easy workup, high yields, operational simplicity, greater selectivity and experimental ease of 
manipulation, low cost and economy. In view of these advantages of the above environmental benign 
approaches and as a part of our ongoing research programme towards the non traditional methods, the 
concept of Green synthesis has been adapted for the rapid and efficient synthesis of some novel 
heterocycles of biological interest. All the compounds screened for anti-bacterial and anti-feedant 
activities. 
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The main objective of this study is to find out the brand name designing of pharmaceutical companies and 
to study the brand elements. Brand is name, term, sign, symbol, intended to identify goods and service of 
one seller and differentiate them from those of competitors. Top 40 internationally successful 
pharmaceutical brands were selected for the study. Brand name was analyzed against its designing based 
on the parameters of drug name, company name, disease, uniqueness; simplicity of the brand. Collected 
information was converted into data. Results were derived by using Percentage method. Now days 
designing brand name is crucial and contributes in the success of drug. To stay in competition 
pharmaceutical companies working heavily to keep brand name of their product. The brand is also 
providing differentiating factor from their competitors. This study reveals that 43.0% of the multinational 
companies keep unique brand name of their drugs i.e. they are not keeping brand name of drug based on 
either Mechanism based or Drug name based or Disease name or combination of drug name, company 
name and disease name. It is also evident that near about 32.0% of companies keeping drug name as the 
brand name. The trend of keeping either mechanism based brand name is 10.0%or disease based brand 
name is 9.5%. At the same time near about 2.5% of companies keeping drug name and company name or 
drug name and disease name. 
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Patenting of microorganisms and their related processes and products deliberates that whether the term 
microorganism should be defined in a generic manner or not. The technical complexity involved in the 
patenting of microorganisms confines to not only patent documents and claims but also R&D and trade. 
Detailing of requirements for the deposition and the rules for accessing microorganisms from depositories 
are distinct according to the legal practices of the developing and developed countries (1). The Budapest 
Treaty identifies the regulatory guidelines to build an internationally recognized depository for facilitating 
patenting of microorganisms and microbiological inventions. These International Depository Authorities 
accept patent deposits of bacteria, virus, fungi, protozoa, algae, plant and animal virus etc. and also takes 
care of the biosafety aspect (2, 3). The biosafety requirements signify a key aspect in processes patenting 
in respect of microbiological inventions involving GMOs (Genetically Modified Organisms) (3). In a 
developing country like India microorganisms and genes do not have any protection through patents in 
spite of its dependence on agriculture. Hence it becomes essential for implementing a criterion of novelty 
and inventiveness of the microbial wealth substantiated by an integrated approach of scientists, 
technologists, legal professionals, science managers and policy makers. The present paper endeavors to 
create awareness among scientists and technologists in the area of biotechnology and the urgent need for 
training patent examiners and attorneys to entail modern and complex scientific concepts and 
methodologies which decides our R&D goals and corporate objectives in attaining IPR. 
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Modified nucleic acids elucidate a widespread mechanism for coordinated regulation of gene expression 
in case of  a variety of diseases such as cancer, obesity, diabetes, vascular diseases, inflammation,  
angiogenesis, schizophrenia and control and self renewal of stem cells. Pharmacogenomic aspects like 
miRNAs, siRNAs, natural antisense interactors (antisense oligonucleotides & anti-mRNA oligonucleotides), 
locked nucleic acids, antagomirs, viral vectors expressing miRNA genes, etc. are tools deciphering the role 
of specific genes which act as critical players in functional metabolic pathways (3). The gene regulated 
expression links with viral disease, neurodevelopment and cancer as in case of chronic lymphocytic 
leukemia, colonic adeno carcinoma and Burkiff lymphoma. These expressed genes function as oncogenes 
and/or tumor suppressors. Potential gene-targeted drugs such as Thioacetamide nucleic acids (TANA) 
target complementary DNA and RNA sequences in thermal stability studies. The high binding affinity of 
TANA with RNA also blocks protein expression of specific genes in melanoma metastasis (1).  Targeting 
chromosomal sites with locked nucleic acid-modified triplex-forming oligonucleotides (TFO) is another 
example in which sequence-selective compounds target chromosomal DNA modulating gene structure 
and function

 
in living systems (2).  Modified nucleic acids are potential gene-targeted drugs which along 

with aids like microarrays, PCR treatment, Genome Analyzer, etc. project an accurate insight into disease 
processes. The present paper focuses on the role of nucleic acids as a concise set of biomarkers which 
could expedite the discovery of useful targets for diagnostics, target validation and modulation of gene 
structure for complex diseases.  
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Iminosugars are arousing a great interest as potential therapeutic agents against HIV infection, cancer, 
diabetes and other genetic and metabolic disorders due to their powerful interference with glycosidases 
as well as glycotransferases.

1-3
 Moreover, several drugs incorporating imidazo[1,2-a]pyridine systems are 

presently in clinical use, e.g., zolimidine (an antiulcer drug), zolpidem (a hypnotic drug), and alpidem (a 
nonsedative anxiolytic drug).

4
 One of the most reported multi-component reaction (MCR) that offers 

convenient access to a variety of novel molecular scaffolds is the Ugi reaction.  
For the first time, in 1998, Blackburn, Bienaymé, and Groebke reported an elegant variation of this 
isocyanide-based MCR which enabled the ready synthesis of imidazo[1,2-a]azines.

5
 Many synthetic routes 

are well documented for the formation of imidazo[1,2-a]pyridines, but in all these cases, the synthesis of 
imidazo[1,2-a]pyridines involves 2-aminopyrimidine and aromatic aldehyde building blocks along with 
isocyanide in the Ugi three component coupling (3cc) reaction. Herein, we present an unprecedented 
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version of the Ugi 3cc reaction using unprotected aldoses as a biorenewable aldehyde component for an 
expeditious synthesis of iminosugars-annulated imidazoles of pharmacological potential. 
The present optimized synthesis was accomplished using MW irradiation of an equimolar intimate 
solvent-free mixture of D-glucose/D-xylose 1, amidines 2 and isocyanides 3 with K-10 clay (particle size 
32.7 nm), at 90 

o
C for 12-15 minutes in a Chemical Laboratory Microwave Oven, 230 volt, 50 Hz power 

input. Isolation and purification by recrystallization from ethanol afforded the iminosugars annulated 
pyridines 4 and 5 in excellent yields (86-95%).  
 

 
Scheme. Synthesis of Imidazo[1,2-a]pyridines 4 and 5. 

 
 
REFERENCES 

1. D L Taylor, P Sunkara, P S Liu, M S Kang, T L Bowlin, A S Tyms  AIDS 1991, 5, 693. 
2. For a review, see: N. Asano, Glycobiology 2003, 13, 93R. 
3. L. Cipolla, B. La Ferla, F. Nicotra, Curr. Top. Med. Chem. 2003, 3, 485. 
4. S. Z. Langer, S. Arbilla, J. Benavides, B. Scatton Adv. Biochem. Paychopharmacl. 1990, 46, 61. 
5. H Bienaymé, K Bouzid Angew. Chem. Int. Ed. 1998, 37, 2234; (b) C Blackburn Tetrahedron Lett. 

1998, 39, 5469; (c) K Groebke, L Weber, F Mehlin Synlett 1998, 661. 
P-107 

QSAR Studies on a Series of Biphenylsulfonamide Endothelin Receptor Antagonists,  
as a New Class of Potent ETA Antagonists 

Preeti Tiwari*, J.P. Mishra 
Department of Chemistry, F. G. College, Rae Bareli. 229001, India. Tiwaripreeti65@yahoo.com 

 
Endothelins (ET-1, ET-2, and ET-3) constitute a family of 21- amino acid peptides. Endothelin receptor 
antagonists by blocking vasoconstrictor effects of ET-1, produces vasodilation. QSAR studies have been 
performed on a series of Biphenylsulfonamide endothelin receptor antagonists, using physico-chemical 

parameters like substituent hydrophobicity constant (wΩ), molar refractivity (MRwΩ), field effect (FwΩ), 
resonance effect (RwΩύ ŀƴŘ ƛƴŘƛŎŀǘƻǊ ǇŀǊŀƳŜǘŜǊ όLȄύ ŦƻǊ ǎǳōǎǘƛǘǳŜƴǘǎ wΩ ŀƴŘ w ǊŜǎǇŜŎǘƛǾŜƭȅΦ 9ƴŘƻǘƘŜƭƛƴ 
receptor antagonistic activity of Biphenylsulfonamide derivatives was found to have strong correlation 
with indicator parameter (Ix), molar refractivity (MRwΩ), field effect (FwΩ) and resonance effect (RwΩ). 
It is inferred that an oxazole ring at R position and a substituent with large value of molar refractivity, field 
effect and highly negative value of resonance eŦŦŜŎǘ ŀǘ wΩ Ǉƻǎƛǘƛƻƴ ǿƛƭƭ ǊŜƳŀǊƪŀōƭȅ ŜƴƘŀƴŎŜ ǘƘŜ ŜƴŘƻǘƘŜƭƛƴ 
receptor antagonistic activity.  
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Diabetes mellitus is one of the most common endocrine disorder, currently affecting over 170 million 
people world-wide and prospectively over 365 million in the year 2030 [1]. Diabetes mellitus results from 
a combination of defects: resistance to insulin-mediated suppression of hepatic glucose output and 


