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March 3, 2025 (Monday) 

 

14.00 to 15.20 h Arrival, Check-In and Registration 

 

15.30 to 15.35 h Welcome Remarks by Chair-NOST Council  

Krishna P Kaliappan (IIT Bombay) 

15.35 to 15.45 h NOST- A Brief Overview by President-NOST 

Ganesh Pandey (BHU, Varanasi) 

   

Trustees Session 

Session I 

(15.45 to 17.40 h) 

Chairpersons: D. S. Reddy and Jerome Lacour 

15.45 to 16.15 h Peter Seeberger (Max Planck Institute, Potsdam, Germany) 
‘Curiosity Driven Chemical Research is Key to Developing Vaccines, Medications 

and a Circular Chemical Economy’ 

16.15 to 16.45 h Srinivas Hotha (IISER Pune) 
‘CIStER: A Chemical Glycan Editing Reaction Sequence’ 

16.45 to 17.05 h Namrata Rastogi (CSIR-CDRI, Lucknow) 
‘Reactivity Pattern of Diazo Group in Hypervalent Iodine Diazo Reagents’  

17.05 to 17.25 h Rajarshi Samanta (IIT Kharagpur) 
‘Transition Metal Catalyzed Insertion of Diazoquinones’  

17.25 to 17.40 h Tea Break 

 

 

Kondaiah and Palle Session 

Session II 

(17.40 to 19.20 h) 

Chairpersons: Nitin Patil and Vidya Avasare 

17.40 to 18.00 h  Indranil Chatterjee (IIT Ropar) 
‘Light-Camera-Action: Shining Visible Light on Hantzsch Ester’ 

18.00 to 18.20 h Pavan Kancharla (IIT Guwahati) 
‘Frustrated Bronsted Pair Catalysis for Carbohydrate Chemistry and Beyond’  

18.20 to 18.50 h Scott Snyder (University of Chicago, USA) 
‘Strategies for the Rapid Synthesis of Molecular Complexity’ 

18.50 to 19.20 h David Sarlah (Rice University, USA) 
“TBA” 

  

19.30 to 21.30 h Conference Mixer  

 

 

 

 

 

 

 

 

 

 

 

 



March 4, 2025 (Tuesday) 

 

 

Astra Zeneca Session 

 

Session III 

(09.00 to 11.00 h) 

 

Chairpersons: Swapnil Yerande & Diwan Rawat  

 

09.00 to 09.30 h Shu Kobayashi (University of Tokyo, Japan) 
‘Flow Methods for Organic Synthesis Toward a Sustainable Society’  

09.30 to 10.00 h Vidya Ramadas (Enveda, Hyderabad) 
‘Discovery of Drugs for Hepatitis C:  A Race Against Time & Key Learnings’  

10.00 to 10.20 h Ch. Raji Reddy (CSIR-IICT, Hyderabad) 
‘Cascade Functionalization/Annulation of Enyne Precursors’ 

10.20 to 10.40 h Suman De Sarkar (IISER Kolkata) 
‘Regulating Chemoselectivity through Controlled Electrolysis’ 

10.40 to 11.00 h Indubhushan Deb (CSIR-IICB, Kolkata) 
‘Access to Functionalized N-Heterocycles via Electrochemical Synthesis and 

Annulation Reactions’ 

 

11.00 to 11.30 h Photo Session & TEA/COFFEE BREAK  

 

 

Cipla Session 

Session IV 

(11.30 to 13.00 h) 

Chairpersons: Stellios Arseniyadis & Rajib Goswami 

 

11.30 to 12.00 h Alexander Zografos (Greece) 
‘Simplifying biosynthesis: how to access the natural complexity of 

sesquiterpenoids following easy steps’ 

12.00 to 12.30 h G. Sekar (IIT Madras) 
‘Asymmetric Domino Synthesis of Chiral Heterocyclic Compounds using 

Organocatalysts’ 

12.30 to 13.00 h Sunkyu Han (KAIST, South Korea) 
‘Biosynthetically Inspired Synthesis of Complex Natural Products’ 

 

13.00 to 14.30 h LUNCH BREAK  

14.30 to 15.30 h Panel Discussion on “Fostering Entrepreneurships by Chemists” 

15.30 h to 16.00 h Tea Break/NOST Trustees Meeting 

 

 

 

Panacea Biotech Session 

Session V 

(16.00 to 18.00 h) 

Chairpersons: Ramakrishna Peddiniti & S. S. V. Ramasastry 

 

16.00 to 16.30 h Hirohashi Ohmiya (Kyoto University, Japan) 
‘Radical Catalysis’  

16.30 to 17.00 h Shoubhik Das (Baeyreuth University, Germany) 
‘Selectivity-Driven Sustainability by Using Single Atom Photocatalysts’ 

17.00 to 17.20 h Alkananda Hajra (Viswa-Bharati University, Kolkata) 
‘Molecular Editing of Azaheterocycles’ 



17.20 to 17.40 h Ravi P. Singh (IIT Delhi)  
‘Atropisomerism in the Realm of Pharmaceutically Relevant Compounds’ 

17.40 to 18.00 h Shikha Gandhi (IISER Berhampur) 
‘Palladium/Brønsted acid catalyzed propargylic C-H activation’  

 

 

Jubilant Life Sciences Session 

 

Session VI 

(18.00 to 19.20 h) 

 

Chairpersons: T. Rajamannar & Srinivas Oruganti 

 

18.00 to 18.30 h George O’Doherty (Northeastern University, Boston, USA) 
‘De Novo Asymmetric Synthesis for Natural Product S-SAR’ 

18.30 to 19.00 h M. Manoharan (Alnylam Pharmaceuticals, USA) 
‘Biomimetic Chemistry of RNA Therapeutics ‘ 

19.00 to 19.20 h Basker Sundararaju (IIT Kanpur) 
‘Evolution of Co(III)-Catalysis in Asymmetric C-H Bond Functionalizations’ 

19.30 to 21.30 h                                      Dinner 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

March 5, 2025 (Wednesday) 

06.00 to 09.00 h Visit to Taj Mahal 

 

Syngenta Session 

Session VII 

(11.00 to 13.00 h) 

Chairpersons: N. Selvakumar & Vishal Rai 

11.00 to 11.30 h Suvarn Kulkarni (IIT Bombay) 
‘Total Synthesis of Zwitterionic Polysaccharide Repeating Units’ 

11.30 to 12.00 h Uttam Tambar (UT Southwestern, USA) 
‘Stereoselective Reactions with Feedstock Chemicals’ 

12.00 to 12.20 h Prasanta Ghorai (IISER Bhopal) 
‘Bifunctional Organocatalytic Michael Additions as the Key Strategy: 

Enantioselective Synthesis of Fused and Spirocyclic Organic Molecules’ 

12.20 to 12.40 h Ramakrishna G. Bhat (IISER Pune) 
‘Versatile Reactivity of Diazo Carbonyl Compounds Towards Metal Catalysts and 

Visible Light’  

12.40 to 13.00 h P. Rajamalli (IISc, Bangalore) 
‘A Rigid Xanthene-Anthracene based Scaffold Exhibiting Ultra Deep-Blue 

Emission with CIEy of 0.06: Multifunctional Material as Emitter and Host for blue 

OLEDs’  

13.00 to 16.00 h Lunch Break/Free Time for Interactions 

 

BASF Session 

Session VIII 

(16.00 to 18.00 h) 

Chairpersons: Harish Shinde & Akhila Kumar Sahoo 

16.00 to 16.30 h Santanu Mukherjee (IISc, Bangalore) 

‘Symmetry Breaking Routes to Natural and Unnatural Ladderanes’ 

16.30 to 17.00 h Anastasios Polyzos (University of Melbourne, Australia) 
‘New Strategies in Catalytic Radical Carbonylation of Organohalides’ 

17.00 to 17.20 h Srinivasarao Y (University of Hyderabad)  

‘Propargyl-Claisen Rearrangement: Beyond Allenes’ 

17.20 to 17.40 h Kalyaneswar Mandal (TIFR, Hyderabad) 
‘Exploring Reciprocal Chiral Specificity to Inhibit Red Blood Cell Invasion by 

Malaria Parasites’ 

17.40 to 18.00 h Benudhar Punji (CSIR-NCL Pune) 
‘C-H Alkylation of Heteroarenes Using Unactivated Alkyl Halides Enabled by 

Iron and Nickel Catalysts’ 

 

ICOS Session (Flash Presentation)  

Chairpersons: Santosh J. Gharpure & Dattatraya Dethe 

18.10 to 19.30 h 1. Kiran Kumar (IISER, Tirupati) 

2. Alagiri Kaliyamoorthy (IISER, TVM) 

3. Amit Simlandy (IISER Berhampur) 

4. Rajeshwar Rao (IIT Dharwad) 

5. Mintu Porel (IIT Palakkad) 

6. Amrita Hazra (IISER Pune) 

7. J. Nithyanandan (CSIR-NCL-Pune) 

8. D. Sharada (Pondicherry University) 

19.30 to 21.30 h Banquet Dinner 



 

 March 6, 2025 (Thursday) 

 

Sun Pharma Session 

Session IX 

(09.00 to 11.30 h) 

Chairpersons: Sivapriya K. & T. Punniyamurthy  

 

09.00 to 09.30 h Alakesh Bisai (IISER Kolkata) 

‘Total Synthesis of Complex Natural Products of Biological Relevance’ 

09.30 to 10.00 h  Rene Koenigs (RWTH Aachen, Germany) 
‘Spin states matter - fundamentals, applications and translation to drug 

discovery’ 

10.00 to 10.30 h T. Govindaraju (JNCASR, Bengaluru) 
‘Multifaceted Approaches to Mitigating Alzheimer's Disease’   

10.30 to 10.50 h Indresh Kumar (BITS Pilani) 
‘Asymmetric Synthesis of Bridged Nitrogen Heterocycles by Exploring the 

Potential of 3-Oxindolium Ion Intermediate’  

10.50 to 11.10 h Chandrakumar Appayee (IIT Gandhinagar) 
‘Development of chiral secondary amine organocatalysts and their applications’  

11.10 to 11.30 h Concluding Remarks 

11.30 to 12.00 h High Tea 

 

12.00 h Departure 
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Peter H. Seeberger  

Managing Director         

Max-Planck Institute for Colloids and Interfaces  

Potsdam, Germany  

E-Mail: peter.seeberger@mpikg.mpg.de  

 

 
Homepage: https://www.mpikg.mpg.de/biomolecular-systems/director/peter-seeberger  

 

Peter H. Seeberger studied chemistry in Erlangen (Germany) and completed a PhD in biochemistry in Boulder (USA). 

After a postdoctoral fellowship at the Sloan-Kettering Cancer Center Research in New York he advanced to tenured 

Firmenich Associate Professor of Chemistry at MIT. After six years as Professor at the Swiss Federal Institute of 

Technology (ETH) Zurich he assumed positions as Director at the Max-Planck Institute for Colloids and Interfaces in 

Potsdam and Professor at the Free University of Berlin in 2009. In addition, he serves as honorary Professor at the 

University of Potsdam. From 2003-2014 he was Affiliate Professor at the Sanford-Burnham Institute for Medical 

Research (La Jolla, USA). Since 2021, he is a Vice President of the German Research Foundation (DFG) the main 

funding body in Germany. Since 2023, Seeberger is the Founding Director of the “Center for the Transformation of 

Chemistry” that received €1.25 billion funding. He is a member of the governing body of the Max-Planck Society 

(“Senate”) and the Veterinary University (TiHo) Hannover (“Stiftungsrat”).  

Professor Seeberger’s research on the chemistry and biology of carbohydrates, carbohydrate vaccine development and 

continuous flow synthesis of drug substances spans a broad range of topics from engineering to immunology and has 

been documented in over 680 peer-reviewed journal articles, five books, more than 60 patents, over 200 published 

abstracts and more than 1.000 invited lectures. He is one of the editors of the standard textbook “Essentials of 

Glycobiology”. His work was recognized with more than 40 international awards from the US (e.g. Arthur C. Cope 

Young Scholar Award, Horace B. Isbell Award, Claude S. Hudson Award from the American Chemical Society), 

Germany (e.g. Körber Prize for European Sciences, Wissenschaftspreis des Stifterverbandes, Emil Fischer Medal), 

Holland (Havinga Medal), Israel (Honorary Lifetime Member Israel Chemical Society), Japan (Yoshimasa Hirata Gold 

Medal), Switzerland (“The 100 Most Important Swiss”), the Philippines (“Gusi Peace Prize”), the Czech Republic (Dr. 

h.c. Univ. Chem. Tech. Prague), the UK (RSC Khorana Prize 2024) and international organizations (Whistler Award 

2012, Int. Carboh. Soc.). In 2013 he was elected to the Berlin-Brandenburg (Prussian) Academy of Sciences.  

Prof. Seeberger supports open access publishing as the Editor-in-Chief of the Beilstein Journal of Organic Chemistry 

and serves on the editorial advisory boards of many other journals. The research in the Seeberger laboratory has given 

rise to nine successful companies in the USA, Switzerland, Denmark and Germany.   
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Curiosity Driven Chemical Research is Key to Developing 

Vaccines, Medications and a Circular Chemical Economy  
Peter H. Seeberger   

  

Max-Planck Institute for Colloids and Interfaces and  

Freie Universität Berlin, Am Mühlenberg 1, 14476 Potsdam (Germany)  

 peter.seeberger@mpikg.mpg.de  

  
Curiosity driven, “basic” research contributes in many ways to the development and progress of industrialized 

countries. In this lecture I will demonstrate how fundamental studies of glycosylation reactions1 resulted eventually in 

the development of glycoconjugate vaccines, 2 anti-glycan antibody therapeutics,3 diagnostics4 and automated 

methods5 to produce life-saving medications in a cost-effective manner. 6     

The Center for the Transformation of Chemistry (CTC) received $1.5 billion to address one of the most pressing 

challenges of the 21st century and at the same time establish and expand a place of cutting-edge research that is highly 

attractive for specialists as well as partner institutions from science and industry.  

The future supply of chemicals and pharmaceuticals must be ensured through local, cost-effective and sustainable 

production processes mainly from renewable raw materials or recycled materials, while complying with the highest 

occupational safety and environmental standards and drastically shortening transport routes.   

Without a transformation of the chemical industry, climate targets cannot be achieved, economic prosperity cannot be 

maintained, and future-proof employment opportunities cannot be realized. Simultaneously meeting climate, economic 

and employment targets and preserving a sustainable industry cannot be achieved simply by quickly curing symptoms, 

but only through a structured transformation designed for the long term.  

  

References   
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Srinivas Hotha  

Professor  

Department of Chemistry  

Indian Institute of Science Education and Research, Pune  

E-Mail: s.hotha@iiserpune.ac.in  

 

 

Homepage: http://www.iiserpune.ac.in/~s.hotha  

   
Srinivas Hotha earned his MSc (Chemistry) from the University of Hyderabad in 1993, MTech (Biochem Engg) from 

IT-BHU, Varanasi in 1995 and Ph. D. in Chemistry from Osmania University in 2001 for the work he carried-out at 

IICT Hyderabad and NCL Pune under the supervision of Dr. Mukund Gurjar.  He was a Charles H. Revson postdoctoral 

fellow at Rockefeller University, New York USA from 2001-03.  He returned to India, joined NCL Pune as a scientist 

and subsequently relocated Indian Institute of Science Education and Research (IISER), Pune in November 2010 

wherein he is a Professor since 2016.    

 

His research interests are in the application of sustainable methods for the synthesis of oligosaccharides of biological 

significance.  Notably, he has developed, pioneered and nurtured the gold-catalyzed glycosidation method over the 

past 20 years.    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CIStER: A Chemical Glycan Editing Reaction Sequence 
Sumit Sen, Suman Kundu, Sandip Pasari, Srinivas Hotha* 

 

Department of Chemistry, Indian Institute of Science Education and Research Pune 

Pune – 411 008 

(E-mail: s.hotha@iiserpune.ac.in ) 

 

Existing strategies for the syntheses of oligosaccharides follow convergent, divergent, chemical or enzymatic 

routes.1 Contrary to these, nucleic acids enjoy the unique advantage of PCR, polymerases, and editing methods such 

as CRISPR2 which have advanced the field to an unprecedented level.  Unlike nucleic acids, oligosaccharides are 

lagging behind due to inherent challenges in their syntheses.3    

In this lecture, a working framework will be presented for the editing of oligosaccharides viz. Cut-Insert-Stitch Editing 

Reaction (CIStER) technology that stands on the subtle reactivity patterns (Figure 1).4  

 

 

  

Figure 1: Chemical Glycan Editing  
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Dr. Namrata Rastogi, 

CSIR-CDRI, Lucknow, India  

 

 

 
 

Dr. Namrata Rastogi completed Ph.D. in synthetic organic chemistry from Indian Institute of Technology, Bombay in 

2006. She worked as postdoctoral research associate at the Indian Institute of Technology, Kanpur and University of 

Minnesota, Minneapolis, USA, during 2006 to 2009. She then served as senior research scientist in Jubilant Biosys 

Drug Discovery and Development, Bengaluru, Karnataka for 2 years. Dr. Rastogi joined CSIR-Central Drug Research 

Institute, Lucknow in 2011, where rising through the ranks, she is currently at the position of Principal Scientist.   

Dr. Namrata is recipient of several awards and fellowships including INSA-DFG Scientist Bilateral Exchange 

Fellowship-2014, ISCB Distinguished Woman Scientist-2019, CRSI Bronze Medal-2023, CRS Bronze Meadal-2024 

and DST-SERB POWER Fellowship-2024. She also served/serves on the editorial board of several journals including 

Asian Journal of Organic Chemistry, Synthesis, Journal of Chemical Sciences, Tetrahedron, and Tetrahedron Letters.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reactivity Pattern of Diazo Group in Hypervalent Iodine Diazo Reagents  
Namrata Rastogi 

 

Medicinal & Process Chemistry Division, CSIR-CDRI, Lucknow, India 

 

The diazo compounds are among the most valuable building blocks in organic chemistry due to their versatile 

chemical profile.1 The inherent ambiphilicity of diazo group owing to the nucleophilic diazo-bearing carbon and 

electrophilic terminal nitrogen atom imparts unique reactivity to diazo-bearing compounds. However, installing a 

nucleofugal group on the diazo carbon as in Hypervalent Iodine Diazo Reagents (HIDR) leads to the inversion or 

umpolung of the diazo-polarity. While the HIDR can be employed as electrophilic diazomethylating agents under 

thermal conditions,2 they serve as the precursor of diazomethyl radical species under visible light photoredox catalyzed 

conditions.3  

We utilized HIDR for the electrophilic diazomethylation of several azaarenes followed by 1,5-cyclization of the 

resulting ammonium diazonium ylides to prepare corresponding 4,3-fused 1,2,4-triazolyl-azaarenes.4 On the other 

hand, nucleophilic attack on the terminal nitrogen of the HIDR by sulfoxonium ylides led to the formation of 

hydrazineyl moiety-inserted products.5  

Further, trapping of diazomethyl radicals, generated from HIDR under photoredox conditions, with 

azocarboxylates led to the divergent access to 1H-diazirines and 1H-tetrazoles depending upon the substituents in the 

azo-substrate.6 In the presentation, the observations and conclusions of the abovementioned transformations of 

Hypervalent Iodine Diazo Reagents will be discussed in detail.   
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RAJARSHI SAMANTA     

Associate Professor  

Department of Chemistry  

Indian Institute of Technology Kharagpur  

Kharagpur, INDIA  

e-Mail: rsamanta@chem.iitkgp.ac.in  

Homepage: https://www.rsamanta.com  
  

  
Rajarshi Samanta did his bachelor’s (2002) and master’s (2004) from Jadavpur University, Kolkata. He received his 

PhD from the Indian Institute of Chemical Technology, Hyderabad in 2010 under the supervision of Prof. Tushar Kanti 

Chakraborty. Subsequently, he moved to Max Planck Institute of Molecular Physiology, Dortmund, Germany, for his 

postdoctoral work under Prof. Andrey P Antonchick as a Max-Planck postdoctoral researcher. Then, he joined the 

Indian Institute of Technology, Kharagpur, as an assistant professor in September 2013. Currently he has been an 

associate professor in the same institute since August 2019. He has been an editorial board member of Tetrahedron 

and Tetrahedron Letters since 2024. He received the Thieme Chemistry Journal Award (2023), an Associateship for 

the Indian Academy of Sciences (2019-2022), and was selected as an Emerging Investigator in the New Journal of 

Chemistry (2021). His current research interests are (I) Straightforward synthesis of heterobiaryls and natural products 

using metal-carbenes and nitrenes (II) Development of macrocyclization methods using metal-carbenes (III) Step-

economic construction of nitrogen-containing extended conjugated systems and studying their photophysical 

properties.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Transition Metal Catalysed Insertion of Diazoquinones  

Rajarshi Samanta 

 

Department of Chemistry, Indian Institute of Technology Kharagpur  

Email: rsamanta@chem.iitkgp.ac.in  

 

The diazo quinone or quinone diazide compounds have been recently explored to introduce phenol/naphthol moieties 

into the hydrocarbons and hetero atom-containing molecules under transition metal catalysis.1 The reactions proceed 

via insertion or migratory insertion of quinoid carbenes into C–H/X-H bonds. In this presentation, the racemic synthesis 

of phosphine ligands like QUINAP, METHOX, PINAP, and PHENAP and the synthesis of isolamellarin natural 

products using the migratory insertion of quinoid carbene via C-C bond-forming reactions will be explained.2,3 Next, 

N-arylation of electron-deficient systems will be discussed.4,5 Further, the sigmatropic rearrangement with 

corresponding sulphur ylides will be illuminated.6 Finally, the insertion of quinoid carbenes into cis-epoxides will be 

discussed with mechanistic details.7  

 

  

  
Scheme 1: Synthetic strategies using quinoid carbene  
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Indranil Chatterjee       

Associate Professor 

Department of Chemistry 

IIT Ropar 

Contact Number: 8240424391 

Email: indranil.chatterjee@iitrpr.ac.in 

 
Homepage: https://sites.google.com/iitrpr.ac.in/ic-research-group-iit-ropar/home 

 

Dr. Indranil Chatterjee obtained his B.Sc. from Calcutta University, India in 2006, and then he moved to IIT Kharagpur 

for his M.Sc. study. In 2008 he moved to Germany for his Ph.D. study at Westfälische Wilhelms-University Muenster 

under the guidance of Prof. Dr. Armido Studer, where his studies centred on catalytic asymmetric cycloaddition 

reactions. After finishing his Ph.D. study in November 2011, he joined as a Postdoctoral fellow with Prof. Paolo 

Melchiorre in ICIQ, Tarragona, Spain in March 2012. His area of research mainly focused on new organocatalytic 

cascade reactions. After that from 2014 to 2016 he did another Post-Doc with Prof. Martin Oestreich at the Technische 

Universität Berlin, concentrating his research on Lewis acid catalysis. In December 2016 he joined IIT Ropar as an 

Assistant Professor. Since August 2024, he is holding a position of Associate Professor at the Indian Institute of 

Technology Ropar, India. 

 
Details of any fellowship/awards/honors  

1. National Scholarship in Secondary and Higher Secondary exam. (2000 & 2002).  

2. Ph.D. scholarship of the International Graduate School of Chemistry (GSC-MS), University of Muenster, Germany 

(2008-2011) 

3. Postdoctoral Fellowship at ICIQ, Tarragona, Spain (2012-2014) 

4. Cluster of Excellence UniCat Fellowship for Postdoctoral Research at Technical University Berlin, Germany (2014-

2016)  

5. Institute Best Teaching Award (2020). 

6. Thieme Chemistry Journal Award, 2022. 

 

 

 

 

 

 

 

 

 

 

https://sites.google.com/iitrpr.ac.in/ic-research-group-iit-ropar/home


Light-Camera-Action: Shining Visible Light on Hantzsch Ester 
 Indranil Chatterjee*  

 

Indian Institute of Technology Ropar, Rupnagar, Punjab – 140001, India  

(Email: indranil.chatterjee@iitrpr.ac.in)  

  

When exposed to light, molecules in an electronically excited state undergo fascinating chemical reactions distinct 

from their behavior in the ground state.[1] This captivating principle lies at the core of photochemistry, giving rise to 

unprecedented transformations. In excited state, a molecule can serve as a superior electron donor (reductant) or a more 

effective electron acceptor (oxidant), capabilities unattainable through conventional ground-state reactivity.[2]  

The redox reaction found in almost all living cells involves the conversion between NAD+ and NADH. This process 

is essentially a hydride (H─) transfer reaction. In the realm of synthetic organic chemistry, the structurally similar 1,4-

dihydropyridine (1,4-DHP) or Hantzsch ester has emerged as a promising hydride source in its ground state, commonly 

used in catalytic hydrogenation reactions.[3] Recent research has unveiled its potential to act as a strong photoreductant 

or as a source of hydrogen atoms via a single electron transfer (SET) process when exposed to visible light.[4]  

 

  
Figure 1.  Graphical abstract of the generation of radicals from Hantzsch Ester 

 

Moreover, structurally resemble, 4-alkyl-1,4-DHPs, in its excited state can act as a source of alkyl radicals without the 

need for any photocatalyst, and the resulting radicals can be further utilized to form C-C bonds. Inspired by the 

groundbreaking work of Melchiorre, Nishibayashi, and others,[5,6] our group has also demonstrated C(sp3)-C(sp3) 

cross-coupling using these 4-alkyl-1,4-DHPs.[7] The focus of this talk will primarily center on the potential of these 

DHPs to reduce challenging molecules or to leverage the generated alkyl radicals to create diverse molecular 

complexity.  
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Dr. Kancharla has obtained his Ph.D. from Indian Institute of Technology Kanpur under the supervision of Prof. Y. D. 

Vankar. He subsequently moved to Prof. David Crich’s laboratory for a two year postdoctoral stint at Wayne State 

University followed by another two years with Prof. Linda Hsieh-Wilson at Caltech. With the experience gained from 

all these pioneering laboratories in carbohydrate chemistry, he started his independent career at Indian Institute of 

Technology Guwahati to trying a establish a carbohydrate laboratory in the North eastern part of India. His research is 

mainly focussed on the development of organocatalytic methods for the stereoselective glycosylation. Some of his 

notable contributions are strained/frustrated Bronsted pair catalysis by sterically hindered pyridinium salts, iminium 

catalysed glycosylation, and the development of catalytically active alkene (PMPVB) based donors as stable, yet 

reactive donors.  
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Sterically hindered 2,4,6-tri-tert-butylpyridine (TTBPy)  is in general used as a 

proton trapping agent in organic chemistry including carbohydrate chemistry to 

trap the released strong acids in the reactions. We, in our laboratory, however, 

for the first time have shown that the salts of the sterically hindered pyridinium 

salt possesses some unique properties and can catalyse a variety of glycosylation 

reactions with great stereocontrol. Interestingly, the analysis of the single crystal 

X-ray structure of the Bronsted pair TTBPyHCl led to the observation that NH...Cl distance is 3.10 Å (Figure 1) is 

significantly longer (more than 1 Å longer) than in the analogous, albeit less bulky lutidine.HCl in which the NH...Cl 

distance is 2.01 Å and is beyond any H-bonding interaction. We hypothesized that the increased separation by almost 

> 1 Å from the distance of minimum energy in between the ion-pair (or Bronsted pair), and results in a certain amount 

of strain or frustration and may imbue an increased reactivity in both the ions and more so may induce a certain degree 

of nakedness and high reactivity to the highly coordinating anion like chloride (Frustrated Bronsted pair activity) akin 

to the frustrated Lewis pairs (FLP). Besides, the N-H...Cl bond angle that should be linear is also deviated to a great 

extent in the case of the bulky TTBPyHCl to  168o.  
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Scott grew up in Buffalo, NY, where his interests in science, particularly chemistry, were forged by a 

variety of experiences including an opportunity in high school to attend the United States National Study Camp for 

the International Chemistry Olympiad.  Scott pursued his undergraduate studies at Williams College in 

Williamstown, MA where he graduated as valedictorian, and in 1999 began his graduate studies with Professor K. C. 

Nicolaou at The Scripps Research Institute in La Jolla, CA where he was fully funded by graduate fellowships from 

the National Science Foundation, Pfizer, and Bristol-Myers Squibb; in addition to his benchwork he also co-authored 

the advanced text Classics in Total Synthesis II (Wiley-VCH).  He was then an NIH postdoctoral fellow at Harvard 

University with Prof. E. J. Corey, before starting his independent career at Columbia University in 2006.  After being 

promoted to Associate Professor of Chemistry in June of 2011, Scott moved to Jupiter, FL campus of The Scripps 

Research Institute in September of 2013 as an Associate Professor of Chemistry and was recruited by the University 

of Chicago as a Full Professor in September of 2015.   

His research interests are devoted to the synthesis of natural products, particularly those of the terpene, polyphenol, 

and alkaloid classes, seeking to identify new strategies and tactics of broad significance to prepare them in a laboratory 

setting and then explore their biochemical potential with collaborators.  In addition, Scott and his group have developed 

a unique group of halogenating reagents that are used in both academia and industry, with one sold by Sigma-Aldrich 

to create natural and designed compounds.  Overall, Scott has trained more than 150 scientists in his laboratory from 

the high school through postdoctoral levels, and has delivered more than 250 lectures on his research to date in nearly 

20 countries.  He is dedicated to chemical education in its broadest sense as denoted by a STAR Award (2021) and a 

Cottrell Scholar Award (2009) from the Research Corporation for Science Advancement.  Scott is also helping to shape 

the face of undergraduate education worldwide as co-author (with T. W. G. Solomons and C. B. Fryhle) of the 11th and 

12th editions of Organic Chemistry (Wiley).  Recent awards and honors include the Stuart and Marian Rice Research 

Award (2024), a Swiss Chemical Society Lectureship (2017), and a Quantrell Award for Excellence in Undergraduate 

Teaching at the University of Chicago (2017). 

 

   

 

 

 



Strategies for the Rapid Synthesis of Molecular Complexity 
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The total synthesis of natural products has long served as a principal driving force for discovering new chemical 

reactivity, evaluating physical organic theories, testing the power of existing synthetic methods, and enabling biology 

and medicine.  Research in our group continues in that tradition, with efforts focused on developing reactions, reagents, 

and strategies to rapidly assemble entire collections of natural products in hopes of gaining a fuller understanding of 

their biochemical potential.  Over the past decade, these efforts have afforded access to numerous classes of 

compounds, including halogenated materials, diverse polycyclic and stereochemically dense alkaloids, non-

functionalized terpenes, and oligomeric polyphenols.1-5  This talk will present recent advances and discoveries, focused 

particularly on structurally unique terpene targets. 
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Prof. Shū Kobayashi studied at The University of Tokyo, receiving his Ph.D. in 1988 working under the direction of 

Professor T. Mukaiyama. Following an initial period as assistant professor, he was promoted to lecturer then associate 

professor at Science University of Tokyo (SUT). In 1998, he moved to the Graduate School of Pharmaceutical 

Sciences, The University of Tokyo, as full professor. In 2007, he was appointed to his current position as professor of 

organic chemistry in the Department of Chemistry, Faculty of Science, The University of Tokyo. He held various 

visiting professorships, including the Universite Louis Pasteur, Strasbourg (1993), Kyoto University (1995), Nijmegen 

University (1996), Philipps-University of Marburg (1997), Paris-Sud (2010), and ESPCI (2016).  

He has wide-ranging research interests that include the development of new synthetic methods and novel catalysts, 

organic reactions in water, solid-phase and flow synthesis, total synthesis of biologically interesting compounds, and 

organometallic chemistry. He has held numerous named lectureships and is a recipient of many prestigious awards, 

including the Chemical Society of Japan Award for Young Chemists (1991), Springer Award in Organometallic 

Chemistry (1997), IBM Science Award (2001), Organic Reactions Lecturer (2002), Nagoya Silver Medal (2002), 

Mitsui Chemical Catalysis Science Award (2005), JSPS Prize (2005), the Arthur C. Cope Scholar Award from the 

American Chemical Society (2006), Howard Memorial Lecturer (2006), C.S. Hamilton Award (2006), Merck-

Cambridge Lecturer (2007), Boehringer Ingelheim Lecturer (2009), Humboldt Research Award (2013), Green 

Chemistry Minister of Education Award (2013), Green Chemistry Minister of Education Award (2013), Honorary 

Professor, Wuhan Institute of Technology (2013), TUM-IAS Honorary Hans Fischer Senior Fellow (2013), Honorary 

Professor, Wuhan University of Technology (2014), Association for the Advancement of Science(AAAS) Fellow 

(2015), Toray Science and Technology Prize (2016), Honorary Professor, Hebei Engineering University (2016), 

Negishi Award (2018), Chemical Society of Japan Award (2019), The T.-Y. Luh Lectureship Award (2019), and The 

Medal of Honor with Purple Ribbon (2020 Autumn), BCSJ Award Article from The Chemical Society of Japan(2023). 
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Flow Methods for Organic Synthesis Toward a Sustainable Society 
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Toward a sustainable society, one of the ideal approaches to fine chemical synthesis is based on sequential-flow 

synthesis. In this method, materials are successively flowed through columns packed with heterogeneous catalysts, 

which are connected according to the planned synthetic route. Ideally, separation and purification steps are eliminated 

until the final product is obtained from the continuous flow process. To achieve this, continuous-flow synthesis should 

utilize atom-economical organic transformations, particularly addition and condensation reactions, catalyzed by 

heterogeneous catalysts. 

We have developed heterogeneous chiral catalysts based on acid-base and electrostatic interactions. These robust 

catalysts exhibit high activity and selectivity in various continuous-flow asymmetric reactions, affording optically 

active compounds without leaching of metal species. The chiral environments can be readily tuned by changing chiral 

ligands, demonstrating the high versatility of these heterogeneous catalysts. By applying these efficient catalysts, we 

have achieved the continuous synthesis of several active pharmaceutical ingredient (API) intermediates. 
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Vidya Ramadas has more than twenty years of experience in Medicinal Chemistry and Novel Drug Discovery. She 

obtained her PhD in synthetic organic chemistry from Univ of Hyderabad with Prof. Goverdhan Mehta and gained her 

post-doctoral experience at Univ of Kansas, USA with Prof. Gunda I Georg. After her post-doctoral research, she had 

opportunity to work in the drug discovery set-up of three different Indian pharmaceutical companies, Dr. Reddy’s 

Laboratories, TATA-Advinus Therapeutics and Lupin Ltd. She worked on different disease targets under various 

therapeutic areas such as metabolic disorder, anti-inflammation, pain, anti-viral and oncology and delivered several 

pre-clinical candidates suitable for clinical development as a medicinal chemistry project leader. Over the years she 

has developed skills in novel drug design, structure-activity relationship analysis, lead optimization, patent analysis 

and IP generation. She is a co-author to 19 publications and co-inventor in 17 WO patents and ten are granted in US. 

Although, she enjoyed her teaching experience in academic set up for 18 months at IIT Jammu, she decided to come 

back to industry to pursue her passion for drug discovery and joined Enveda Biosciences in Sep 2022. Currently, she 

is working as Assistant Vice President in medicinal chemistry department at Enveda Biosciences, Hyderabad.  
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One of the important medical advances of 21st century was a cure for hepatitis C and Hepatitis C Virus infection 

became the first curable chronic viral infection. Almost 22 years after the discovery of the hepatitis C virus, the first 

two direct acting anti-viral drugs became available in 2011 and this led to a wave of drug approvals in next few years 

and a revolution in hepatitis C therapy. This talk will cover the evolution of new drugs from non-oral standard of care 

peg-IFN-RBV for 72 weeks with 40% sustained virological response rate for genotype 1 to completely oral, pan-

genotypic, direct acting anti-viral drugs for 8 weeks with >98% sustained virological response and a complete cure. 

Also, how, in the race of a decade, many lost, some withdrawn, some won, and some overtook phenomenally including 

our own efforts at Lupin will be discussed.   

 
 

 
 

                              Sofosbuvir (Sovaldi), 2013, Gilead 
Wonder drug, HCV NS5B inhibitor 

  

 
                        Daclatasvir (Daklinza), 2015, BMS                                                              Our discovery at Lupin 
                        Pan genotypic, HCV NS5A inhibitor                                                            Pan genotypic, HCV NS5A inhibitor 
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Dr. Raji Reddy received his Ph.D. CSIR-IICT, Hyderabad (Osmania University) in 2002, followed by a post-doctoral 

stay at University of South Florida, Tampa, USA (2002) and subsequently to University of Mississippi, USA (2002-

2005). He returned India in 2005 and joined as a principal scientist in Sai Life Sciences, Hyderabad. Later in 2006, he 

joined CSIR-IICT, Hyderabad as a scientist at the Department of Organic Synthesis & Process Chemistry and presently 

working as a Chief Scientist.  

His research interests are both fundamental and applied research, include (i) the chemistry of propargylic alcohols and 

propiolamides; (jj) enyne-assisted annulation reactions, ipso-annulations and synthesis of bio-active natural products; 

(iii) Process development of APIs. Representative accomplishments are: processes for Favipiravir, Remdesivir, (S)-

Pregabalin, key fragment of Eribulin mesylate and TLR 7/8 agonist molecule, used as an adjuvant in COVAXIN® 

(COVID-19 vaccine) have been developed and transferred to pharmaceutical organizations. 

He is a Fellow of National Academy of Sciences (FNASc) and Telangana Academy of Sciences (FTAS). He is a 

recipient of CSIR-Technology Award-2021, NASI-Reliance Industries Platinum Jubilee Award-2020, CSIR-

Technology Award-2020, CRSI Bronze Medal-2018, CDRI–Drug Research Excellence Award-2017, Dr. A K Singh 

Memorial-Young scientist award-2014, AVRA-Young scientist award-2011 and A P Akademi-Young scientist award-

2007.   

He is an author of 178-publications, 15-patents, 3-review articles and 2-book chapters. Under his supervision 35-

Students have been awarded Ph. D. degree. Presently, 12-research fellows are working for their Ph. D. 
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The substrates having alkene (ene) and alkyne (yne) functionalities are handy precursors for the synthesis various 

heterocyclic as well as carbocyclic frameworks through various annulation approaches.1 Hence, the preparation of these 

enyne substrates from easily accessible starting materials and their conversion in to the desired heterocycles or 

carbocycles is an important reaction(s) in organic synthesis. We found that propargylic alcohols (MBH-adducts of 

propiolaldehydes) are suitable substrates for the afore- mentioned reactions.2 Our studies on enyne-assisted cascade 

functionalization/annulation reactions and utilization of functionalized enynes as useful synthons, led to diversely 

functionalized heterocycles/carbocycles.3 The present lecture will focus on the recent accomplishments of these studies 

towards the construction of cyclopentenones, pyridine-N-oxides and others (Figure 1).4 

 

 

 
 

 

 

Figure 1: Representative structures 
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Suman De Sarkar received B.Sc. (2005) and M.Sc. (2007) degrees in Chemistry from University of Calcutta and IIT 

Kanpur, respectively. He obtained his Ph.D. in November 2010 from University of Muenster under the supervision of 

Prof. Armido Studer. Afterward, he worked as a postdoctoral researcher in the research group of Prof. Karl Gademann 

at the University of Basel (2011-2013) and with Prof. Lutz Ackermann as an Alexander von Humboldt Postdoctoral 

Fellow at the University of Goettingen (2013-2015). In October 2015, he joined IISER Kolkata as an Assistant 

Professor and, in January 2025, was promoted to the post of Professor. His research interests are the application of 

redox-mediated transformations in organic synthesis with a special focus on electrochemistry and photocatalysis. 
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Chemoselectivity is a critical concept in organic synthesis, where precise control over the reactions occurring at 

different functional groups is essential.1 In the first part of the talk, a regio-divergent synthetic approach to access 

highly substituted indole scaffolds will be illustrated. The developed tuneable electrochemical strategy exploits two 

analogous styrylaniline precursors and permits nice control on the chemoselectivity over the C-3 substitution pattern, 

governed by the acidity of the amide proton.2 A follow-up formal [3+2] cycloaddition strategy between α-amino 

carbonyls and tosylmethyl isocyanide (TosMIC) will be depicted, permitting the fabrication of 1,5-disubstituted 

imidazole derivatives.3 Next, an electrochemical heterocoupling between two N-aryl glycinate derivatives will be 

presented, which provides highly stereoselective 4,5-dihydro-1H-imidazole carboxylates. Finally, a switchable 

regioselective C(sp2)-H/C(sp3)-H arylation leading to highly substituted carbazole manifolds or substituted glycinate 

derivatives will be demonstrated.4 

 

 

 

Figure 1. Chemoselective synthesis of various heterocycles through controlled electrolysis 
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Dr. Indu Bhusan Deb completed his M.Sc. in Organic Chemistry from Banaras Hindu University (BHU). He earned 

his Ph.D. in 2008 at the Indian Institute of Technology Bombay (IITB) under the supervision of Professor I. N. N. 

Namboothiri. Following this, he pursued postdoctoral research at Rutgers University, USA, with Professor Daniel 

Seidel, focusing on the synthesis of chiral heterocycles. 

After three years at Rutgers, he joined Professor Naohiko Yoshikai's research group at Nanyang Technological 

University (NTU), Singapore, for his second postdoctoral tenure. In April 2013, Dr. Deb became a Research 
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Dr. Deb's research group is dedicated to developing novel methods in asymmetric synthesis and synthetic methodology, 

including transition-metal–catalyzed C–H bond activation chemistry, metal-free reactions, and organo-

electrosynthesis. His work is aimed at the synthesis of potential bioactive small molecules. 
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 The ubiquitousness of dibenzoxazepines, benzazepines, benzoxazine, benzosultam, acridines in various natural products 

and pharmaceuticals make them immensely valuable scaffolds. Hence, the development of new and efficient methods for 

their synthesis and derivatization assumes high significance. Recently, we have developed several efficient and mild 

methodologies via direct and selective C-H functionalization employing the electrochemical, metal-catalyzed, and spiro-

annulation reactions for synthesizing densely functionalized potential bioactive heterocycles, which will be discussed 

during the presentation.1-11 

 

 
 

Figure 1: Annulation reactions 
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Alexandros L. Zografos graduated as a chemist in 1996 from National University of Athens. After earning his PhD 

in 2001 under the supervision of Prof. Olga Igglessi-Markopoulou at National Technical University of Athens, he 

pursued postdoctoral studies first at The Scripps Research Institute, under the guidance of Prof. Phil S. Baran and then 

at Columbia University with Prof. Scott Snyder, before moving back to Greece to work as a senior researcher at 

National University of Athens and at NCRS Demokritos Institute. In 2009, he began his independent career at Aristotle 

University of Thessaloniki where currently he is Professor of Organic Chemistry. He is recipient of Hildegrad award 

of the National Academy of Athens and the Fulbright Visiting Scholar Award. His group is working on the exploration 

of divergent total synthesis of natural products and the development of biomimetic methodologies for the aerobic 

oxidation of complex substrates. He has more than 60 publications with more than 2500 citations. 10 students have 

been already awarded Ph. D. degree under his guidance.  
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The growing need for potent and selective biomodulators to address contemporary health challenges underscores the 

importance of innovative synthetic strategies. Divergent synthesis, which harnesses common synthetic scaffolds to 

generate a diverse array of natural product-like compounds, is emerging as a powerful tool in modern drug discovery. 

Inspired by nature's unparalleled efficiency, as demonstrated by the biosynthesis of terpenoids, divergent synthesis 

mimics the complexity and selectivity of enzymatic transformations. Nature’s biosynthetic pathways, particularly the 

terpenoid synthesis, involve simple scaffold formation in the cyclase phase, followed by intricate functionalization 

through oxidative enzymes in the oxidase phase. This model reveals how nature iteratively applies fundamental 

metabolic reactions to generate highly complex and functional carbocyclic frameworks. 

By identifying and emulating these biosynthetic principles, modern total synthesis can integrate selective, biosynthetic-

like reactions, offering a sustainable and efficient approach to drug discovery. This presentation will explore cutting-

edge approaches to developing a unified synthetic strategy, focusing on the creation of highly cytotoxic sesquiterpene 

lactones, inspired by nature's two-phase biosynthesis. 

 

Figure 1: Building diversity in sesquiterpenoids 
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Prof. G. Sekar obtained his Ph.D. from IIT Kanpur (India) in 1999 under the guidance of Prof. Vinod K. Singh. Sekar 

was a JSPS postdoctoral fellow at TUT Japan and an AvH postdoctoral fellow at Göttingen University, Germany. He 

also carried out postdoctoral research at Caltech, USA. In 2004, he joined IIT Madras as an assistant professor.  

He is the recipient of the Senior Scientist Award from the Academy of Sciences Chennai, the CRSI bronze medal, the 

Institute Research and Development Award (Mid-Career), and the CRS' Research and Innovation Excellence Medal 

Award-2024. He is a Fellow of the National Academy of Sciences and Indian Academy of Sciences. He is the Jt. 

Secretary of CRSI.  

Prof. Sekar’s research activity on organic synthesis focuses on developing new synthetic methodologies employing 

environmentally benign homogeneous chiral catalysts, metal nanocatalysts, and halogen bonding catalysis.  He has 

published 143 research publications and obtained/filed 13 patents. Prof. Sekar guided 28 Ph.D. students and is presently 

guiding 12 Ph.D. students.   
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1,4-Thiazine, benzo[1,4]thiazine, pyrrolo[1.4]thiazine and their polyhydro derivatives are privileged heterocyclic core 

present in many bioactive molecules.1-2 Over the past decades, several methods have been developed to construct 

achiral/racemic pyrrolo[1,4]thiazine derivatives.3 Recently, Feng et al. reported the first synthesis of chiral 

hydropyrrolo-thiazoles and [1,4]thiazine derivatives using chiral N,N´-dioxide/metal catalysts.4 Herein, we report a 

proline-derived organocatalytic enantioselective synthesis of pyrrolo[1,2-d][1,4]thiazine-2-carbaldehydes using 

domino 1,3-dipolar cycloaddition/rearrangement of benzothiazolium salt with α,β-unsaturated aldehyde. This domino 

process produced fluorescent emissive chiral molecules with three contiguous stereocenters, having one chiral 

quaternary center in a single step. This strategy was extended to the stereoselective one-pot synthesis of chiral N-

phenyl thioether-tethered tetrasubstituted dihydropyrrole-3-carbaldehydes via 1,3-dipolar 

cycloaddition/rearrangement, followed by ring-opening/C-S bond formation (Scheme 1).5  

 
Scheme 1 
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Prof. Sunkyu Han obtained his BS degree at KAIST (Republic of Korea) in 2006 and his Ph.D. at MIT (USA) in 2012 

under the supervision of Professor Mo Movassaghi, working on the total synthesis of agelastatin and trigonoliimine 

alkaloids. He then joined the research group of Professor Scott J. Miller at Yale University (USA), where he worked 

on peptide-catalyzed site-selective natural products functionalization as a postdoctoral associate. Sunkyu started his 

independent research career as an Assistant Professor at KAIST (Republic of Korea) in 2014. Professor Han’s 

laboratory is interested in total synthesis of complex natural products and natural-product-inspired development of 

synthetic methods.  

Prof. Han’s research group has been focusing on the chemical synthesis of complex natural products, with a particular 

emphasis on leveraging biosynthetic hypotheses to identify key disconnections, develop novel synthetic strategies, and 

uncover new reactivities that facilitate crucial bond formations. Among the various families of natural products studied 

by the group, notable contributions have been made in the synthesis of securinega alkaloids. In particular, Sunkyu and 

his coworkers have shown a keen interest in the synthesis of high-order and high-oxidation state securinega alkaloids. 

Among honors and awards, Sunkyu has received an Asian Core Program (ACP) Lectureship Award (2016, 2019, 2024), 

a POSCO TJ Park Science Fellowship (2017–2018), the Thieme Chemistry Journals Award (2018), and an EWon 

Assistant Professorship at KAIST (2018–2021), LINKGENESIS Best Teacher Award (2019), Young Organic Chemist 

Award by the Korean Chemical Society (2020), Hanseong Science Award (2019), KCS-Wiley Young Chemist Award 

(2022), and Young Scientist Award by the President of Republic of Korea (2022). Sunkyu has been elected to Young 

Korean Academy of Science and Technology in 2021. 
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Elucidating the biosynthetic pathways of natural products remains a significant challenge due to the complexities 

involved in enzyme expression, purification, and the isolation of biosynthetic intermediates in meaningful 

quantities. In this context, the ability of synthetic chemists to efficiently produce proposed biosynthetic 

intermediates plays a crucial role in exploring their inherent chemical reactivity. In this presentation, I will discuss 

our group’s recent efforts in the synthesis of natural products with biosynthetic implications. While our synthetic 

designs are inspired by biosynthetic hypotheses, the synthesis of potential biosynthetic precursors and the 

investigation of their chemical reactivity have, in turn, provided valuable insights into the biogenesis of these 

complex natural products. 
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Professor Ohmiya received his Ph.D. degree in 2007 under the supervision of Professor Koichiro Oshima, Kyoto 

University. During this time, he developed new synthetic reactions catalyzed by cobalt complexes. He then moved to 

the Massachusetts Institute of Technology where he worked with Professor Timothy F. Jamison. In 2008, he started his 

academic career as an Assistant Professor at Hokkaido University, working with Professor Masaya Sawamura. In 2010, 

he was promoted to Associate Professor. He developed novel highly selective carbon–carbon bond formation reactions 

using copper catalyst systems. He started his fully independent career as a full professor at Kanazawa University in 

2017, before moving to Kyoto University in 2022.  

In his independent career at Kanazawa University and Kyoto University (2017–present), he has made remarkable 

achievements in the development of "radical catalysis", which controls radical reactions by molecular catalysis. He 

has received many honors and awards, including the Mukaiyama Award (2021), the JSPS Prize (2024), and the Japan 

Academy Medal (2024). He is an associate editor of ACS Catalysis (American Chemical Society) since 2024. 
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In this presentation, we describe new radical catalysis. This is based on the catalyst design focusing on the reaction 

pathway involving a single electron transfer and the subsequent radical-mediated bond formation. N-Heterocyclic 

carbene catalysis promoted the decarboxylative coupling 

of aldehydes and tertiary or secondary alkyl carboxylic 

acid-derived redox-active esters to produce ketones.1 A 

reaction pathway is proposed involving single electron 

transfer from an enolate form of a Breslow intermediate to 

a redox ester followed by recombination of the resulting 

radical pair to form a carbon-carbon bond. 

Decarboxylative coupling between simple aliphatic 

alcohol, amine, or thiol nucleophiles and tertiary or 

secondary alkyl carboxylic acid-derived redox-active 

esters via visible light-mediated organosulfur catalysis 

produced a C(sp3)–X–C(sp3) fragment.2 The reaction 

involves a radical-polar crossover process that allows the 

formation of a carbocation from a carbon radical. Direct 

visible light excitation of the organoboronate complex 

generated alkyl radicals without the need for an external photoredox catalyst.3 Photoexcitation of the borates is 

applicable to cross-coupling, allowing the introduction of various C(sp3) fragments into organic molecules. A visible 

light-driven triple photoredox/cobalt/Brønsted acid catalysis enabled the Markovnikov hydroalkoxylation of alkenes.4 

The precise control of protons and electrons by three catalysts offers a new approach to valuable dialkyl ethers from 

readily available alcohols and alkenes without strong acids and external reductants/oxidants. 
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Prof. Shoubhik Das obtained his PhD under the guidance of Professor Matthias Beller in 2012 at Leibniz Institut of 

Catalysis (LIKAT), Germany and followed by this, he did postdoctoral research with Professor Matthew Gaunt at the 

University of Cambridge, UK and with Prof. Paul Dyson at the EPFL in Switzerland. He started his independent 

research career (habilitation) in the University of Göttingen, Germany in 2015 and after four years, he moved to the 

University of Antwerp as a tenure track professor. Since August 2023, he is a chair professor at the Department of 

Organic chemistry at the University of Bayreuth, Germany. His current research interests are the development of 

homogeneous and heterogeneous photo-/electrocatalysts and their applications into organic synthesis as well as fuel 

type molecules. 

Since 2008, I have authored >85 articles  that have been cited a total of >7300 times (h-index = 51, reference from 

google scholar). Additionally, my m-index (H-index/ time spent since arrival of first article) is 3.4 which clearly 

indicates the strong impact of my research. 
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Recently solar energy has exhibited great potential as a promising alternative to substituting the traditional energy 

sources because it is renewable, abundant, affordable, and everlasting. Among various solar energy conversion 

techniques, photocatalysis is deemed as a promising, environmentally benign, and cost-effective strategy to generate 

both fuels and high-value chemicals. While in this domain homogeneous photocatalysts prevail due to higher selectivity 

but the reutilisation of the catalyst is next to impossible. On the other hand, heterogeneous photocatalysts are recyclable 

but not highly selective. Therefore, to make a bridge between these two, a new strategy has been developed by 

synthesizing single metal atom photocatalysts that are selective as well as recyclable. In general, single-atom 

photocatalysts (SACs) have shown their compelling potential and arguably become the most active research direction 

in photocatalysis due to their fascinating strengths in enhancing light-harvesting, charge transfer dynamics, and surface 

reactions of a photocatalytic system. SACs could attract such huge attention mainly attributed to the following 

compelling advantages as compared with their nanocluster, nanoparticle, and bulk counterparts: (i) exclusively high 

activity and selectivity brought by their unsaturated coordination sites and unique electronic structures, (ii) significant 

reduction in catalytic metal usage endowed by the maximum atom-utilization efficiency, (iii) easy identification of the 

reaction mechanisms attributed to well-defined single-atoms as active sites, and (iv) a good platform for understanding 

structure–activity relationships ascribed to their atomic scale structure. Based on this, recently we have developed 

several photocatalytic strategies for the synthesis of fuels as well as high valued chemicals via C-H bond 

functionalization, CO2 utilisation, water oxidation, plastic valorisation etc. where the catalysts exhibited excellent 

selectivity as well as recyclability. 
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Dr. Alakananda Hajra graduated (M.Sc) from the Department of Chemistry, Indian Institute of Technology, Kharagpur 
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Molecular editing is an appealing approach to modifying the target molecules either via editing peripheral sites (C-H 

functionalizations) or via skeletal editing. Compared to peripheral editing, skeletal editing is a more challenging 

phenomenon that conveniently enables complex molecular frameworks by the direct modification of core skeletons. 

Among the N-containing heterocylces, azole frame fused heterocyclic compounds are recognized as a privileged 

structural unit in bioactive natural compounds and in many pharmacophores. Imidazopyridine is one of the important 

fused bicyclic 5–6 heterocycles and it is recognized as “drug prejudice” scaffold due to its wide applications in 

medicinal chemistry.  In this lecture I will discuss our recent works on molecular editing of imidazo[1,2-a] pyridines,1,2 

and indazoles.3,4 

 

 

 

 

 

 

 

Scheme 1. Skeletal Editing through Molecular Recombination 

 

Key words:  Molecular editing; C-H functionalization; Imidazopyridine; Indazole; Sustainable synthesis.  
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Since the collisions in the steric bulk of adjacent big substituents limit the atropisomers' rotation around a single bond, 

they are not superimposable stereoisomers.1 Biaryl atropisomers are archetypical axially chiral compounds having a 

single stereogenic axis. Conversely, protocols for the simultaneous installation of multiple stereogenic axes onto 

different substrate sites have not been widely reported because of the difficulties in managing the sterically impacted 

multiple stereogenic axes diastereoselectively and enantioselectively.2 An efficient cross-dehydrogenative coupling of 

electronically rich and sterically congested benzofulvene with bi-(hetero)aryl moieties to construct an axially chiral 

benzofulvene core with good reactivity and excellent enantioselectivity has been realized.3 

Atropisomeric pyrazoles are widely found in natural products, pharmaceuticals, ligands and catalysts owing to their 

featured biological and catalytic activities.4 However, facile and de novo construction of these motif remains largely 

underexplored. Herein, we report silver phosphate catalyzed direct 5-endo-dig nucleophilic cyclization of alkynyl 

naphthalene substituted hydrazides under mild conditions, affording various C−C axially chiral pyrazoles in excellent 

yields and  enantioselectivities.5  

 

 
 

 
Scheme 1. Atropselective synthesis: [A]. Chiral 1,2- diaxial biaryls, [B]. Axially chiral aryl pyrazoles 
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Max Planck Institute für Kohlenforschung, Germany, as a post-doctoral researcher in the group of Prof. Benjamin List. 

After an industrial stint, she started her independent career at IISER Berhampur in 2017.   

 

The research in Shikha’s group is focused on catalysis, exploring the areas of transition metal, organocatalysis, and 

synergistic catalysis to contribute to the development of processes that are scalable, highly efficient from the point of 

view of atom economy, and environmentally benign. The group has been actively exploring the applications of 

combined Palladium and Brønsted acid catalysis for propargylic C-H activation. The team is also inclined towards 

synergistic catalysis involving N-heterocyclic carbenes and palladium. Shikha has been the recipient of the Alexander 

von Humboldt fellowship for post-doctoral research (2010-2012) and the Thieme Chemistry Journal Award (2019). 
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Palladium has been extensively used in organic synthesis for several decades. However, the combination of palladium 

and Brønsted acid catalysis has not been much explored. One excellent application of this catalysis is the direct 

allylation of nucleophiles with alkynes and skipped enynes, proceeding via the propargylic C-H activation. While an 

allyl group is installed with alkynes, enynes lead to the installation of dienes. This fully atom-economical approach 

makes it a great alternative to the traditional ‘Tsuji-Trost allylations’. This talk will present our efforts on the catalytic 

intramolecular and intermolecular allylations of nucleophiles with alkynes using palladium and Brønsted acid catalysis. 

Utilizing the ability of skipped enynes to install dienes and the potential of the Pd/HX catalytic system to enable the 

addition of a nucleophile to a diene, the results of an unprecedented [3+3] annulation of skipped enynes with a bis-

nucleophile will also be discussed.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure. Pd/HX catalyzed propargylic C-H activation 
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George A. O’Doherty: Born last century in Kilkenny Ireland, the son of two organic chemists. He has subsequently 

grown into the family business. He received his BS from RPI working with Professor Alan R. Cutler. After earning 

his Ph.D. with Professor Leo A. Paquette at OSU, he pursued postdoctoral studies with Professor Barry M. Trost and 

then Anthony G. M. Barrett. His independent career began at University of Minnesota. In 2002, he moved to West 

Virginia University. He moved again in 2010, to Northeastern University where he remains. His laboratory is interested 

in the asymmetric synthesis of biological important carbohydrate and natural products. The lab’s synthetic efforts in 

the area of carbohydrate chemistry has had some success at expanding the de novo asymmetric synthesis of 

carbohydrates to include oligosaccharide targets. A particular focus of the lab is the use of multistep asymmetric 

synthesis as it is applied to the stereochemical-structure activity relationship (S-SAR) studies of natural product 

biological activity.  
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As part of chemistry’s never-ending desire to mimic the elegance of nature, organic chemists have 

pursued novel methods for the synthesis of natural products. Our contribution to this mission involves the use of 

asymmetric catalysis for the enantioselective synthesis natural products from achiral starting materials. We refer to this 

approach as De Novo Asymmetric Synthesis. In this regard, we have been working to develop practical catalytic 

asymmetric approaches for the synthesis and study of stereochemically complex carbohydrate containing natural 

products. The stereochemical flexibility this approach engenders, allows us to carry out novel Stereochemical-Structure 

Activity Relationship (S-SAR) studies on these natural products with an emphasis on the carbohydrate portion of the 

molecule. For example, we have successfully used the tools of catalytic asymmetric synthesis to systematically map 

the stereochemical aspects of the structure activity relationship for the oligosaccharide portion of the cardiac glycosides. 

This effort and its application for oligosaccharide synthesis and related medicinal SAR-chemistry studies will be 

discussed.1-9 
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Dr. Muthiah (Mano) Manoharan serves as the Senior Vice President of Drug Innovation, a Scientific Advisory Board 

Member, and a Distinguished Research Scientist at Alnylam Pharmaceuticals, Cambridge, Massachusetts. In 2003, he 

was the founding chemist hired at Alnylam as the Head of the Drug Discovery. He and his team pioneered the discovery 

and development of numerous chemical modifications, GalNAc conjugation chemistry, lipid conjugates (the first in 

vivo demonstration of RNAi in 2004) and Lipid Nanoparticles (LNP) delivery platform that made RNA interference-

based human therapeutics possible. This work led to the approval of five RNAi therapeutics: ONPATTRO® (patisiran, 

2018),  GIVLAARI® (givosiran, 2019), OXLUMO® (lumasiran, 2020),  LEQVIO® (inclisiran, 2020, 2021) and 

AMVUTTRO® (vutrisiran, 2022).  

Dr. Manoharan has had a distinguished career as a world-leading chemist in the field of oligonucleotide therapeutics. 

Prior to joining Alnylam, he worked at Isis (Ionis) Pharmaceuticals from 1990-2003 in the field of antisense 

oligonucleotides. He is an author of more than 250 publications (nearly 70,000 Google Scholar citations with an h-

index of 123  and an i10-index of 452) and over 500 abstracts, as well as an inventor of over 300 issued U.S. patents.  

Dr. Manoharan is the winner of the Lifetime Achievement Award of the Oligonucleotide Therapeutics Society (OTS, 

2019), the M. L. Wolfrom Award (2007), D. Horton Industrial Carbohydrate Chemistry Award (2021) from the 

Carbohydrate Chemistry Division of the American Chemical Society, the Chemical Research Society of India (CRSI) 

2022 Medal by the Council of the Chemical Research Society of India and the National Chemical Laboratory (NCL, 

Pune, India)-K. N. Ganesh award in 2023 . He was elected as a Fellow of the American Chemical Society in 2022. He 
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Chemistry for the year 2024. He also holds a visiting Professorship at IIT-Bombay in the department of Chemistry. 

Dr. Manoharan was born in Madurai, Tamil Nadu, India and received his B.Sc. and M.Sc. degrees in chemistry at the 

American College, Madurai, India. He earned his Ph.D. in chemistry at the University of North Carolina, Chapel Hill, 

(Professor Ernest L. Eliel) and learned the field of oligonucleotides at Yale University and University of Maryland as 

a post-doctoral research associate (Professor John A. Gerlt).  
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According to Professor Ronald Breslow, “biomimetic chemistry” is new chemistry inspired by the principles used by 

Nature. Synthetic small interfering RNAs (siRNAs) are potent inhibitors of gene expression. These molecules are 

perfect examples of biomimetic chemistry as synthetic siRNAs act through the natural RNA interference (RNAi) 

pathway. To deliver therapeutic siRNAs into human liver, we developed approaches that include chemical 

modification of the siRNAs  and either lipid nanoparticle (LNP) formulation or multivalent N-acetylgalactosamine 

(GalNAc) conjugation, making possible intravenous and subcutaneous administration, respectively. The design of 

chemical modifications of siRNAs to enable favorable Argonaute2 (Ago2) recognition as well as both delivery 

strategies rely on biomimetics. The LNP approach is based on the endogenous Apo-E ligand /LDL receptor process. 

Conjugation of the GalNAc ligand to an siRNA mediates it uptake into liver hepatocytes through the asialoglycoprotein 

receptor. Using these strategies five approved RNAi therapeutics have emerged from Alnylam. We have also used 

lipid conjugates for CNS delivery of therapeutic siRNAs. 

 
 
This presentation will cover the chemical biology of RNA therapeutics including the chemical modifications and motifs 

used in each RNA strand to ensure uptake into cells of the targeted tissue, Ago2 recognition, silencing efficiency, 

metabolic stability, and safety.  
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Basker Sundararaju obtained his Ph.D. in 2011 from Université de Rennes 1, France. He then pursued a two-year 

postdoctoral fellowship at the Max-Planck Institute, Mülheim, under Prof. Alois Fürstner (2011–2013), supported by 

an AvH Fellowship. In October 2013, he started his independent academic career as an Assistant Professor at IIT 

Kanpur, where he was promoted to Associate Professor in 2018 and Full Professor in 2022. 

His research primarily focuses on base-metal catalysis, including [Fe], [Co], and [Mn] systems, with applications in 

C-H bond functionalization, hydrogen neutral concepts, stereoselective functionalization, waste recycling, CO2 

valorization, and asymmetric catalysis. He has collaborated extensively with international researchers, particularly 

from the UK, France, Germany, and Russia. He has published 83 papers, cited over 5,000 times, and holds an H-index 

of 38. 

Dr. Sundararaju has received numerous accolades, including the Thieme Chemistry Journal Award (2014), BRNS 

Young Scientist Award (2014), PK Kelkar Young Faculty Award (2017), Merck Young Scientist Award (2019), CRSI 

Bronze Medal (2023), and was elected a Fellow of the Royal Society of Chemistry (FRSC) in 2022. He served on the 

Early Career Editorial Advisory Board of ACS Catalysis (2018–2020) and an Associate Editor of Journal of 

Heterocyclic Chemistry since 2019-24. 
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Since Murahashi’s groundbreaking work on cobalt-catalyzed C-H bond carbonylation in 1955,1 the field of C-H bond 

functionalization has made significant strides, particularly with the development of low-valent cobalt systems.2 While 

the use of in situ-generated or isolated cobalt(III) catalysts for C-H activation was seldom explored until the 

independent studies by Matsunaga and Daugulis in 2014,3 recent advancements have shed light on the intricate 

coordination environment around cobalt and the mechanisms driving these catalytic cycles.4e-f In this talk, I will review 

the progress made over the past decade in Co(III)-catalyzed C-H bond functionalization,4-6 focusing on both mono- 

and bidentate directing groups, and the role of spectator ligands in the latter. I will also discuss how replacing these 

spectator ligands with external chiral ligands can induce chirality at the metal center through an enantiodetermining 

C-H activation step, and how these factors impact the efficiency and selectivity of asymmetric transformations.5 

Additionally, I will highlight our systematic efforts to replace Mn(II) with photocatalysts4c,6a or oxygen as sole 

oxidants,6b thereby eliminating the need for stoichiometric metal oxidants in asymmetric C-H bond annulations using 

the Co/Salox catalytic system. 

 

 

 

 

 

 

 

 

Figure 1: Overview Co(III) catalysts in C-H bond Functionalizations 
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Suvarn Kulkarni received his Ph.D. in Organic Chemistry from University of Pune in 2001. After his Ph. D., he pursued 

his post-doctoral research at Academia Sinica, Taipei, and University of California, Davis. He returned to India in late 

2008 and held a faculty position at IACS Kolkata prior to joining the Indian Institute of Technology Bombay in 2009.  

He is presently working as Biswas-Palepu Distinguished Chair Professor and Dean of Academic Programs at IIT 

Bombay.  His current research interests include devising newer ways for efficient chemical synthesis of rare sugar 

containing complex glycoconjugates specifically expressed on the surfaces of pathogenic bacteria for the development 

of antibiotics, therapeutics and vaccines.  

Suvarn was a short term Visiting Professor (MOST) at Taiwan in 2014.  He is a Fellow of the Royal Society of 

Chemistry London, Fellow of National Academy of Sciences, India (NASI) and Fellow of Maharashtra Academy of 

Science. He is a recipient of the CRSI Bronze medal for the year 2017 and Dr. H. C. Srivastava Young Scientist award 

2016 from ACCTI. He is a member of the editorial board of Organic Letters, Carbohydrate Research, Chemistry Select 

and guest editor of international journals such as EJOC, OBC and Frontiers in Chemistry. Recently he received IRCC 

research Dissemination Award and Research Publication Award from IITB. Most importantly, he was selected by the 

students for the Excellence in Teaching Award at IIT Bombay in 2017 and also for the prestigious Prof. S. P. Sukhatme 

Award for Excellence in Teaching in 2020.  
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Bacterial glycoconjugates are comprised of rare D and L deoxy amino sugars, which are not present on the human cell 

surface. This peculiar structural difference allows discrimination between the pathogen and the host cell and offers 

avenues for target-specific drug discovery and carbohydrate-based vaccine development.1  However, they cannot be 

isolated with sufficient purity in acceptable amounts, and therefore chemical synthesis is a crucial step toward the 

development of these products.2,3  We recently established short and convenient methodologies for the synthesis of 

orthogonally protected bacterial D and L-deoxy amino hexopyranoside  and glycosamine building blocks starting from 

cheaply available D-mannose and L-rhamnose.4,5  The one-pot protocols rely on highly regioselective nucleophilic 

displacements of triflates. These procedures have been applied to the synthesis of various bacterial glycoconjugates6 

as well as metabolic oligosaccharide engineering.7  The studies led to discovery of selective inhibitors of glycan 

biosynthesis.8 

Zwitterionic polysaccharides (ZPSs) are endowed with unique immunological properties as they can directly bind to 

T-cells in the absence of protein conjugation. ZPSs are therefore considered to be potential antigens for the 

development of totally carbohydrate-based vaccines. In this talk I will present our recent results on the total synthesis 

of highly complex and densely functionalized zwitterionic polysaccharide repeating units.9,10   
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Uttam K. Tambar moved from India to New York City in 1982. He received his A.B. degree from Harvard University 

in 2000, where he conducted research with Professors Cynthia Friend and Stuart Schreiber. He obtained his Ph.D. from 

the California Institute of Technology in 2006 under the guidance of Professor Brian Stoltz. After he completed his 

NIH Postdoctoral Fellowship at Columbia University with Professor James Leighton in 2009, Uttam began his 

independent research career at UT Southwestern Medical Center in Dallas.  The Tambar lab is interested in asymmetric 

catalysis, natural product synthesis, chemical biology, and medicinal chemistry. Uttam has received several awards, 

including the Thieme Chemistry Journal Award (2012), Sloan Foundation Research Fellowship (2013), Welch 

Foundation Norman Hackerman Award in Chemical Research (2019), and Arthur C. Cope Scholar Award (2024). 
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For several decades, chemists have designed new approaches to valuable materials that are economically efficient and 

environmentally benign. To this end, synthetic chemists have developed new synthetic strategies to access complex 

molecules from simple, inexpensive, and abundant feedstock chemicals. Our research group explores. new methods in 

this area. We present recent examples from our laboratory of stereoselective reactions with feedstock chemicals as 

starting materials. First, we discuss our approach to the stereoselective functionalization of unsaturated hydrocarbons 

through catalytic pericyclic reactions with chalcogen-based reagents. For example, we have developed enantioselective 

allylic functionalizations of terminal and internal alkenes. Second, we describe our approach to the enantioselective α-

alkylation of aldehydes with amino acid derived alkylating reagents. We have devised a strategy for the activation of 

pyridinium salts derived from amino acids through the formation of light-activated charge transfer complexes with 

catalytically generated electron rich chiral enamines derived from aldehyde substrates and a chiral amine catalyst.1–10 

 
 

Figure 1: Stereoselective allylic functionalization of alkenes through catalytic pericyclic reactions 
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                  Prasanta Ghorai obtained his B.Sc. (Hons in Chemistry) from Vidyasagar University, West Bengal. Subsequently, he 

did his M.Sc. (Chemistry) from IIT Bombay in 2002 and Ph.D. at the University of Regensburg, Germany in the area 

of Organic and Medicinal Chemistry in 2005. Afterward, he was involved in post-doctoral research at the University 

of Nebraska-Lincoln in USA from 2005-2009. He joined the then new IISER Bhopal as an Assistant Professor 

(Chemistry) in 2009 and became Professor in 2019. He is honoured as DAAD Research Ambassador of India by 

DAAD Germany. Dr. Ghorai has been selected for the prestigious Chemical Research Society of India (CRSI) Bronze 

Medal for the year 2017 for his contribution in Chemistry. 

 

Dr. Ghorai's research work falls in the area of synthetic organic chemistry, more specifically, asymmetric synthesis 

and catalysis. The main aim of his group is to develop new strategies and chiral catalysts for enantioselective reactions. 
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Intramolecular oxa-, aza- and carba-Michael reactions are the most fundamental but very powerful tools to construct 

oxa-, aza-, and carba-cycles, respectively. The development of the corresponding asymmetric variants, often, remained 

significantly challenging.1 We have developed few independent cinchona alkaloid based chiral bifunctional amino-

thiourea/ squaramide catalyzed strategies for efficient enantioselective cyclization of alcohol, emnamine, and carbon 

nucleophiles for the synthesis of chiral oxa-, aza-, and carba-cycles, respectively.2-5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Intramolecular oxa-and aza-Michael reactions 
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Professor Ramakrishna G. Bhat (RGB) obtained his PhD degree (2004) from the Department of Organic Chemistry, 

Indian Institute of Science (IISc) Bengaluru under the supervision of Prof. Srinivasan Chandrasekaran. Subsequently, 

he joined Prof. Brian M. Pinto’s research group as a postdoctoral fellow at the Simon Fraser University, British 

Columbia, Canada. Later in the year 2006, he began his independent career at the Indian Institute of Science Education 

and Research (IISER) Pune and he was promoted to Full Professor in 2019. His research focusses on ‘Organic 

Synthesis and Catalysis’ encompassing the broad research areas on Photoredox catalysis, Photoinduced as well as 

metal catalyzed Carbene transfer reactions, C-H bond functionalization and Organocatalysis. He has been actively 

involved in the outreach educational activities and Teachers’ training programs extensively. IISER Pune has conferred 

on him the very first ‘Excellence in Teaching and Contributions to Teaching’ award in 2022, the commencement year 

of the Teaching Award. He is also a member of Early Career Editorial Board in the Tetrahedron Letters and 

Tetrahedron.   
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Diazo carbonyl compounds have broad and tuneable reactivity.1a Owing to their versatile reactivity, diazo compounds 

have been utilized in diverse transformations in organic synthesis as well as in interdisciplinary fields.1b Developing 

catalytic methods for the chemo- and regio-selective C-H bond functionalization is highly desirable as well as 

challenging. Over the years, we have been exploring the reactivity of diazo carbonyl compounds both under metal and 

visible light catalysis. We have developed a robust propargyl α-aryl-α-diazoacetate as a new class of reagent for the 

effective C-H bond functionalization of unactivated arenes, 1,3 diketones & β-keto acids via scandium catalysis to 

access useful functionalized compounds.2 Likewise, we have been exploring the diverse reactivity of diazo arylidene 

succinimides (DASs) under metal as well visible light catalysis to access useful compounds like 2H-chormenes, PMDI 

etc.3 This presentation will provide an overview of some of the recent advancements from our research group.  
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Dr. Rajamalli obtained her Ph. D. in Physical Organic Chemistry from Department of Chemistry, IIT Madras, in 2012. 

She then moved to NTHU, Taiwan for a post-doctoral position with Prof. Chien-Hong Cheng (2012-16). She received 

Marie Curie Post-doc fellowship and moved to University of St Andrews, UK and worked with Prof. Eli Zysman-

Colman (2016-19). She joined IISc as an Assistant Professor in 2019.  

Her research group focuses on development emitting materials for organic light emitting diodes (OLEDs) including 

TADF, MR-TADF emitters, carbon, quantum dots and dendrimer derived emitters for solution process. Host and 

electron transporting materials for highly stable devices. She start with the design of materials, synthesis, photophysical 

studies and end with device fabrication. 
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Ultra-deep blue fluorescent emitters with CIEy < 0.08 are still in demand for achieving vibrant full-color displays. 

Herein, we have designed and synthesized xanthene-anthracene based PhAn-Xn, where xanthene and anthracene are 

linked by orthogonal phenyl bridge[1] to prevent aggregation-caused quenching (ACQ). PhAn-Xn exhibits emission 

maxima at 430 nm, full width at half maxima (FWHM) of 48 nm, and a prompt lifetime (τP) of 0.7 ns. The non-doped 

device exhibits electroluminescence (EL) maxima at 432 nm, a maximum external quantum efficiency (EQEmax) of 

4.2%, with Commission Internationale de L’Eclairage (CIE) coordinates of (0.16, 0.06) at 8V and a maximum 

luminance (Lmax) of 4,110 cd m-2. The device maintains an EQE of 4.0% at 1,000 cd m-2, retaining 95% of the maximum 

efficiency.[2] PhAn-Xn, demonstrating superior charge transport capabilities relative to the commonly used blue host 

(DPEPO), is used as the host material in organic light-emitting diode (OLED) devices by taking well-known blue 

dopant 4,4’-Bis(9-ethyl-3-carbazovinylene)-1,1’-biphenyl (BCzVBi). The doped device exhibits EL maxima at 455 

nm, consistent with the photoluminescence (PL) spectra. An EQEmax of 6.5% was achieved, along with a high brightness 

of 41,557 cd m-². The device maintains an EQE of 6.4%, retaining 98% of the maximum efficiency at 1,000 cd m-

2. These results indicate that PhAn-Xn has multifunctionality, serving both as an emitter and a host for deep blue 

OLEDs. 

 
Figure 1: Schematic representation of PhAn-Xn as emitter and host. 
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Santanu Mukherjee obtained his BSc (Chemistry Honors) from R. K. Mission Residential College, Narendrapur (2000) 

and MSc (Chemistry) from IIT, Kanpur (2002). After completing his doctoral studies with Prof. Albrecht Berkessel at 

Universität zu Köln in 2006, he worked as a postdoctoral fellow with Prof. Benjamin List at Max-Planck Institut für 

Kohlenforschung in Mülheim an der Ruhr (2006-2008) and subsequently with Prof. E. J. Corey at Harvard University 

(2008-2010). In 2010, he returned to India to join the Department of Organic Chemistry at Indian Institute of Science, 

Bangalore as an Assistant Professor. He was promoted to Associate Professor in 2015 and Professor in 2021. 

Santanu is a recipient of Thieme Chemistry Journals Award (2011), Indian National Science Academy (INSA) Medal 
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Biomolecular Chemistry (since 2019) and Chemical Communications (since 2025). He served as an Editorial Advisory 

Board Member of the Journal of Organic Chemistry (2018-23) and is currently a member of the SYNLETT Advisory 

Board. 

His research group is interested in asymmetric catalysis with particular emphasis on the discovery of new 

enantioselective transformations and their applications to complex targets. 
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Breaking symmetry to generate asymmetry, commonly termed desymmetrization, is a remarkably powerful strategy for 

building molecular complexity. Successful implementation of this strategy holds the potential to forge multiple 

stereogenic centers in a single step. In fact, stereocenters can also be created away from the reaction site. 

During the past few years, we have developed a number of organocatalytic enantioselective desymmetrization reactions 

including formal C(sp2)‒H alkylation1 and de novo construction of (hetero)arenes.2 We subsequently applied these 

reactions to the enantioselective synthesis complex targets.  

Naturally occurring ladderane phospholipids represent a class of targets, which provided us with the motivation to 

develop some of these enantioselective desymmetrization reactions. This talk will focus on the application of our 

desymmetrizing C(sp2)‒H alkylation reaction to [3]-ladderanol,3 [5]-ladderanoic4 acid as well as their unnatural 

analogues in an effort to unravel their biosynthetic hypothesis. In addition, our recent work on the enantioselective 

synthesis of an unnatural benzo-analogue of [3]-ladderanol through the application of our newly developed alkoxy-

directed dienamine catalysis5 will also be discussed.  
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Dr Anastasios (Tash) Polyzos is Associate Professor and ARC Future Fellow at the University of Melbourne. Tash 

completed his doctoral studies in 2005 at La Trobe University and appointed to Research Fellow at the Australian 

National research agency, CSIRO in the same year. In 2008 he pursued post-doctoral research at University of 

Cambridge under guidance of Professor Steven V. Ley FRS. In 2011 he returned to Australia and lead the flow 

chemistry and catalysis group at CSIRO in Australia. He then embarked on an independent career in 2015 when he 

was appointed to the University of Melbourne.  

His group’s accomplishments have been recognised by several achievements including the 2021 Grimwade Prize for 

Industrial Chemistry, Max O’Conner Award and Lectureship (2018), La Trobe University (2018) the Thieme 

Chemistry Journals Award (2017), Visiting Professorship, ETH Zurich (Swiss Federal Institute of Technology) (2016) 

and the Julius Career Award, CSIRO, Australia (2013). 

Tash’s research interests include the development of new methods and enabling technologies for organic synthesis, 

photocatalysis, C-H reaction discovery, and the development of sustainable industrial process chemistry. He currently 

serves as Director of the Australian Research Council Industrial Transformation Training Centre for Chemical 

Industries, and founder of start-up company FlowAI.  
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Radical carbonylation has emerged as an attractive manifold for the construction of carbon-carbon (C-C) bonds, 

enabling the synthesis of diverse organic molecules bearing a carbonyl functional group. Despite its tremendous 

potential, radical carbonylation is challenged by the availability of catalytic protocols which confer acceptable 

regioselectivity and functional group compatibility. Furthermore, catalytic methods that generate carbon-centred 

radicals from a diverse pool of feedstock chemicals remain elusive. Here we disclose the invention of protocols that 

combine visible light photoredox catalysis with flow chemistry for new carbonylative reactions that generate diverse 

amide1, carboxylic acid and ketone2 products. Central to this approach is multiphoton photoredox catalysis3, which 

engages a potent photoreductant to enable the facile generation of acyl radical intermediates from abundant 

organohalides, significantly expanding potential scope and application of this reaction in chemical synthesis. 
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Claisen rearrangement[1] is one of the fundamental reactions of organic chemistry that is described as the [3,3]-sigmatropic 

transformation of allyl vinyl ether into g, d-unsaturated carbonyl compound. Many variations of this reaction are known 

regarding the substitution pattern of the vinyl group or the introduction of an aryl group, heteroatoms (most commonly 

Nitrogen or Sulphur) or a propargyl group. After fifty years of the first report by Claisen, it was in 1963 that the first 

successful attempts at rearranging a propargyl aryl ether were reported.[2] Next, aliphatic propargylic Claisen 

rearrangement was reported in 1965.[3] Nowadays, Propargyl Claisen rearrangement is an excellent protocol for accessing 

many functionalized allenes through the [3,3]-sigmatropic transformation of propargyl vinyl ethers 3 (Scheme 1). 

However, allenes are excellent intermediates en route to other arrays of functional groups. Indeed, a wide range of 

important organic compound classes have been synthesised this way. More importantly, they are often synthesized without 

the need to isolate the allene intermediates via domino reactions that always begin with the Claisen rearrangement.[4] We 

have developed a one-pot domino/sequential cyclization reaction to construct a variety of important privileged molecules 

through Propargyl-Claisen rearrangement commencing from readily preparable propargyl alcohols and ambident enols 

using sustainable Ca(II) based Lewis acid catalysts.[5] 

 

 
 

Figure 1.  Schematic representation of Propargyl-Claisen Rearrangement 
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The interaction between two crucial parasite proteins, apical membrane antigen 1 (AMA1) and rhoptry neck protein 2 

(RON2), plays a pivotal role in the formation of the moving junction – a critical step that initiates malaria parasite 

entry into human erythrocytes. Identifying a suitable small protein to inhibit the interaction between AMA1 and the 

extracellular domain of RON2 would represent an ideal strategy for disrupting the junction formation, and 

consequently, halting the invasion process. We utilize synthetic organic chemistry tools and biological display 

techniques to systematically identify mirror-image protein (D-protein) molecules with the potential to interfere with 

AMA1-RON2 interactions. D-proteins are resistant to proteolysis and less immunogenic. Therefore, a suitably 

engineered D-protein molecule, composed entirely of D-amino acids and glycine, would stand as a superior option for 

antimalarial therapeutic use compared to conventional natural peptides or proteins.1-5 
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Developing transition metal catalysts based on earth-abundant metals is important to attain sustainable and 

environmentally benign chemical transformation. In this direction, transition metal catalysts based on iron and nickel 

have been given considerable attention, particularly for the C−H bond functionalization of biorelevant heteroarenes. To 

this end, our research activities have been focused on the design and development of suitably ligated nickel catalysts 

for selective C-H alkylation of indoles, azoles and pyridones using unactivated alkyl halides.1-3 In this presentation, Ni-

catalyzed regioselective C-H bond alkylation and alkenylation of indoles, azoles and pyridones will be discussed. In 

addition, the focus will be paid to the mechanistic aspects of these reactions. Moreover, the use of iron complexes in 

the functionalization of indole derivatives will be deliberated.4 Overall, a comprehensive catalyst development, catalytic 

scope, and reaction mechanism of the Fe- and Ni-catalyzed functionalization of indoles, azoles and pyridones will be 

discussed.  
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The natural product chemical diversity is more closely aligned with drugs than synthetic libraries, thus making them 

ideal candidates for drug discovery projects.1-2 Marine organisms can be considered the most recent source of bioactive 

natural products in relation to terrestrial plants and nonmarine microorganisms.3-4 In the above context, naturally 

occurring alkaloids with impressive diversity of biological activities drew our interest for the development of bio-

inspired strategies. 5-6 Towards this, we explored novel strategies that will be discussed in this talk.  

 
 

Figure. Architecturally intriguing marine alkaloids of biological relevance. 
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Carbenes and nitrenes are versatile reactive intermediates that find widespread application in organic synthesis. Their 

high reactivity, however, often necessitates the use of metal complexes for stabilization of such species.1,2  

Herein, we describe our recent approaches towards photochemical and photocatalytic carbene and nitrene transfer 

reactions. Strategies in accessing either singlet or triplet carbenes will be discussed and their applications in synthesis 

methodology will be presented.3,4 

We commence with a discussion of nitrene intermediates and how these can be accessed under visible light irradiation 

without the need of conventional metal catalysts. We describe strategies, how the access of nitrene intermediates can 

be manipulated by single electron transfer reactions or direct photoexcitation.5 We conclude with a discussion of a 

collaborative approach towards drug discovery, where fundamental discoveries can be translated into new drugs and 

medicines.6 
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Alzheimer’s disease (AD) is a multifactorial neurodegenerative disorder and a leading cause of dementia. Despite 

extensive research, effective diagnostic and therapeutic options for AD remain elusive. The hallmark features of AD 

include the production, accumulation, misfolding, and aggregation of amyloid-β (Aβ) and tau proteins in the brain. 

This pathological condition is exacerbated by elevated levels of reactive oxygen, nitrogen and sulfur species (RONSS), 

leading to biomolecular and mitochondrial damage, and resulting in oxidative stress within neuronal cells. 

Furthermore, oxidative stress, mitochondrial dysfunction, ferroptosis, neuroinflammation, and the role of microglia 

significantly contribute to the pathogenesis of AD. In this talk, I will discuss the latest insights into the complex 

mechanisms underlying AD. I will present comprehensive and multifaceted strategies developed in our laboratory 

aimed at understanding and mitigating this chronic neurodegenerative disease.  
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The development of new catalytic asymmetric synthesis of structurally rigid bridged Nitrogen heterocycles, which are 

essential units to many complex natural products, is a fascinating area of research for synthesis chemists.[1] 

Interestingly, these sp3-rich saturated bridged heterocycles could be bioisosteres of medicinally important flat and 

fundamental units through the concept of “escape from flatland” in medicinal chemistry.[2] In this direction, 2,6-

diazabycyclo[2.2.2]octane (2,6-DABCO) could be considered saturated bridged pyrimidine analogues. However, this 

is yet to be realized because accessing this unit via double aza-cyclization represents considerable synthetic challenges, 

especially in an asymmetric fashion.[3] Recently, we have developed a stimulating and straightforward method to access 

bridged polycyclic 2,6-DABCO units under organocatalytic circumstances.[4] The one-pot domino process procedure 

through the in-situ generation of a unique 3-oxindole ion was found to be essential for this challenging transformation. 

The design and details of this concept and synthetic strategy to access chiral 2,6-DABCO and other bridged N-

heterocyclic systems will be presented here.  
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Development of chiral secondary amine organocatalysts and their applications   
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Asymmetric catalysis is the most attractive method to access single enantiomer drugs. Asymmetric organocatalysis is 

an important tool for the synthesis of several bioactive chiral molecules as they are usually inexpensive, non-toxic, 

insensitive to moisture and air, and environment friendly. Asymmetric secondary amine organocatalysis has been 

extensively used for multicomponent, tandem, or domino-type multistep reactions due to the generation of multiple 

reactive intermediates during the reaction. L-Proline and their derivatives such as silyl protected diarylprolinols 

(Hayashi–Jørgensen catalysts), and Macmillan catalysts are considered as the privileged catalysts due to their 

outstanding levels of enantiodiscrimination in a wide range of organic transformations. However, the catalyst 

decomposition, higher catalytic loading (usually 20 mol %), and poor regioselectivity are the major challenges 

associated with the secondary amine organocatalysis. To address these limitations, novel chiral secondary amine 

organocatalysts were developed in our laboratory.1,2 The application of these catalysts to the key organic 

transformations, and the concise asymmetric synthesis of pharmaceutical drugs and natural products were also 

demonstrated. In this talk, I would like to discuss the challenges associated with the development of chiral secondary 

amine organocatalysts and their application to the asymmetric synthesis of bioactive molecules.    
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