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M 

 

A Tribute 

PROFESSOR (MRS.) ASIMA CHATTERJEE (1917-2006) 

Early Life and Education 

             rs. Asima Chatterjee (neé Mookerjee) was born in Calcutta (now known as Kolkata) on September       

             23, 1917, being the elder of two children of Late Dr. Indranarayan Mukherjee and Late Sm. 

Kamala Devi. She passed her Matriculation Examination in 1932, from Bethune 

Collegiate School, Kolkata, (founded by Mr. John Elliot Drinkwater Bethune on 7th May 1849) securing a 

Bengal Government Scholarship. In 1934 she passed the I.Sc. Examination from Bethune College and 

obtained a Bengal Government Scholarship, Nawab Latif ï Father Lafont Scholarship of the University of 

Calcutta and the Hemprova Bose Memorial Medal of the Sadharan Brahma Samaj. She graduated with 

Honours in Chemistry in 1936 from Scottish Church College and received the Basanti Das Gold Medal. 

She was the only woman student (out of the three admitted) in the Chemistry Department of the Scottish 

Church College who completed higher education. Coming from an orthodox, joint Hindu family, severe 

objections were raised by the elders in allowing Miss Mookerjee to study in a co-education college. It was 

the courage and sheer determination of her Mother which enabled her to do so. During her post-graduate 

studies at the University of Calcutta she came into close contact with the doyens of Indian Science, like 

Acharya Prafulla Chandra Ray, Professors Prafulla Chandra Mitter, Pulin Behari Sarkar, Jogendra Chandra 

Bardhan, Priyada Ranjan Ray and Dr. Prafulla Kumar Bose, who later joined Bose Institute as Professor 

and Head of the Department of Chemistry. She obtained her M.Sc. degree in 1938 with Organic Chemistry 

as special paper and received the University of Calcutta Silver Medal and Prize (ranking 2nd in the first 

class) and Jogmaya Devi Gold Medal. Miss Mookerjee started her research work under the guidance of Dr. 

Prafulla Kumar Bose, one of the pioneer Natural Products chemists in India. Acharya Prafulla Chandra Ray 

created a fellowship for her (amounting to Rupees seventy-five at that time) out of his salary which he used 

to donate to the University of Calcutta every month. Miss Mookerjee received the Nagarjuna Prize and 

Gold Medal of the University of Calcutta in 1940 for the best piece of research work carried out in the 

Department of Chemistry, the Premchand Roychand Studentship in 1942, the Mouat Gold Medal (one of 

the prestigious medals of the University) and the D.Sc. degree of the University of Calcutta in 1944 on the 

merit of her research contributions on Naturally Occurring Indole Alkaloids and Coumarins. She was the 

first lady to obtain the D.Sc. degree of any Indian University. 

Miss Mookerjee was interested in vocal music since her childhood. She received training in classical 

music, Dhrupad and Khayal, for over fourteen years and stood second in the All Bengal Music 

Competition in 1933. When Sir C.V. Raman received the Nobel Prize in 1930 she sang in the felicitation 

function at the Calcutta University Institute. Her parents took special care to see that she was well 

conversant in Sanskrit which enabled her to read the great epics of the renowned writers of ancient India. 

In 1940 Miss Mookerjee joined Lady Brabourne College (one of the prestigious colleges in Kolkata) as 

the Founder-Head of the Department of Chemistry. She was appointed Honorary Lecturer in the 

Department of Chemistry, University of Calcutta, in 1944. 

Dr. (Mrs.) Chatterjee (née Miss Mookerjee) left for U.S.A. in 1947 on study leave from Lady Brabourne 

College. She showed considerable courage in taking her eleven month old daughter with her along with a 

governess. There she came into close contact with Swami Nikhilanandaji Maharaj, head of the 
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Ramakrishna-Vivekananda Centre, New York, and Swami Prabhavanandaji Maharaj, head of the 

Ramakrishna-Vedanta Centre in Los Angeles. Thus began her life-long association with them and 

subsequently with the Ramakrishna Math and Mission, Belur, West Bengal. Swami Abhayanandaji 

Maharaj (the senior most Vice-President of the Ramakrishna Order; popularly known as Bharat Maharaj) 

and Swami Rangathanandaji Maharaj (13th President of the Ramakrishna Order) Ramakrishna Math and 

Mission, played a dominant role in her life in providing inspiration and courage. 

Dr. (Mrs.) Chatterjee worked with Professor L.M. Parks, University of Wisconsin, on Naturally 

Occurring Glycosides (1947-1948) and with Professor L. Zechmeister, California Institute of Technology, 

Pasadena, on Carotenoids and Provitamin A (1948-1949). In recognition of this work she was awarded the 

coveted Watumull fellowship. (Mrs.) Chatterjee worked with Professor P. Karrer, N.L., University of 

Zürich, Switzerland (1949-1950) on Biologically Active Indole Alkaloids which became her life long 

interest. During her stay at the California Institute of Technology she came into close contact with 

Professor Linus Pauling, N.L. She made it a point to attend his classes. Thus began her life long association 

with Professor and Mrs. Pauling. When they came to Calcutta (now known as Kolkata) in 1967 they visited 

Professor Chatterjee at the University College of Science and met her research students. 

Family Background 

In 1945 Miss Mookerjee married Dr. Baradananda Chatterjee, F.N.A., a well-known physical chemist 

who was an authority on Soil Science and Corrosion and was a member of the Railway Board on 

Corrosion. He became Professor and Head of the Department of Chemistry and Geology and Vice-

Principal (Academic) of Bengal Engineering College (now known as Indian Institute of Engineering 

Science and Technology). Professor Chatterjee had a profound influence on his wife. Without his constant 

inspiration, encouragement and co-operation it would have been impossible for Mrs. Chatterjee to dedicate 

herself to the cause of science. Her only child, Dr. Mrs. Julie Banerji, former Head of the Department of 

Chemistry, University of Calcutta, and son-in-law, Dr. Avijit Banerji, former Head of the Department of 

Chemistry, University of Calcutta, and Programme-Coordinator, UGC Centre of Advanced Studies on 

Natural Products including Organic Synthesis, were Professors in the Department of Chemistry, Calcutta 

University. Her only grandchild, Dr. Aniruddha Banerji, has a brilliant academic career. He is inclined to 

life sciences ï obtaining his B.Sc. (Zoology Honours) and M.Sc. in Zoology from Calcutta University, he 

secured the first position in both the examinations. Working at the Chittaranjan National Cancer Institute, 

Kolkata, with a CSIR-NET fellowship he obtained his Ph.D. degree in Life Sciences from Jadavpur 

University. He joined St. Xavier's College, Calcutta (one of the most prestigious colleges in India) as 

Assistant Professor in the newly opened Department of Biotechnology offering an integrated five-year 

M.Sc. course. He is now an Associate Professor in the same Department. Her grand daughter-in-law, Dr. 

(Mrs.) Pia Banerji, is Assistant Professor in the Department of Economics, St. Xavier's College. 

The year 1967 proved disastrous for Professor (Mrs.) Chatterjee. She lost her father and then her 

husband within a period of four months. Unable to bear this double tragedy, she suffered a massive heart 

attack at the University College of Science and had to be hospitalised in a critical state. She lingered 

between life and death for days. It took nearly three months for her recovery but by then she had broken 

down completely. It was through the influence and affection of Revered Late Swami Abhayanandaji 

Maharaj of the Ramakrishna Math and Mission, Belur, and Late Professor Satyendra Nath Bose, F.R.S. that 

she regained her mental strength. The love and affection of her students, colleagues and staff members of 

the Department of Chemistry helped in bringing her back to normal activities. 

Professional Career 

After her return to India in 1950, Dr. (Mrs.) Chatterjee started research on alkaloids and coumarins. She 

had rejoined her services as Head of the Department of Chemistry at Lady Brabourne College and 

Honorary Lecturer in the Department of Chemistry, University of Calcutta. In those days, scholarships 

were rare and financial assistance most inadequate. As a result the students often had to work in shifts. 

Those were indeed hard days for any teacher and frustrating for students who pursued research. Dr. (Mrs.) 

Chatterjee kept up the morale of her students through her own dedication. 

In 1954 she was appointed Reader in the Department of Chemistry, University of Calcutta. At that time 

there was only one post of Reader in the department. Soon she gained reputation as a teacher of rare 
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distinction and an unique research guide. In 1962 she became the Kumar Guruprasad Singh Khaira 

Professor of Chemistry, a chair she held till her retirement in 1982. 

In 1969, she became the Head of the Department of Chemistry, University of Calcutta, a post she 

continued till 1979. Due to her untiring efforts, understanding and coordination with her colleagues and 

under her dynamic leadership and foresight the department earned international reputation as a leading 

Centre of Teaching and Research in Chemistry. One would remember her eloquent address as General 

President at the 62nd Session of the Indian Science Congress in Delhi in 1975, ñUniversities constitute the 

backbone of Scientific and Technological Training and University Research still forms the spearhead of 

scientific progress and provides a reasonably good barometer to the Standard of Science and Technology in 

the Country. Hence Universities should receive top national priorityò. 

Professor (Mrs.) Chatterjee was not satisfied with merely transmitting the facts of science to her 

students but she instilled in them an awareness of the significance of all they were learning ï a rare skill 

which required a high degree of competence in the art of communication. In recognition of the work 

carried out in the Organic Section of the Department of Chemistry, the University Grants Commission 

sanctioned in 1972 the Programme of Special Assistance to selected departments for intensifying teaching 

and research on Natural Products Chemistry with Professor (Mrs.) Chatterjee as its Honorary Programme 

Coordinator. She continued in this post till 2003. This department was upgraded to the Centre of Advanced 

Studies on Natural Products in 1985 and since 2003 as the Centre of Advanced Studies on Natural 

Products including Organic Synthesis, with Professor Avijit Banerji as Honorary Programme 

Coordinator. In the period 1975-1978 the Organic Section of the Department of Chemistry received the 

first phase of the UNESCO-UNDP assistance with substantial grants for purchase of equipments and 

fellowships for teachers and one technician of this section for training abroad. Incidentally, this was the 

only Organic Chemistry Department in this country to receive such an assistance at that time. The second 

phase of the assistance continued till 1982. At that time there was serious dearth of space in the 

Department. Professor (Mrs.) Chatterjee brought funds from the University Grants Commission (New 

Delhi) and three floors were constructed in the N.R. Sen Building. The rooms have been used for 

installation of sophisticated instruments, as research laboratories for teachers and for expansion of the 

departmental library. 

Professor (Mrs.) Chatterjee has travelled far and wide, not only in connection with the dissemination of 

the fruits of her research to the world community, but also to gain knowledge on the progress of research in 

her area of specialisation. She delivered a number of Oration and Convocation lectures in Universities and 

Institutes throughout India. She acted as Chairperson and delivered lectures in the UNESCO Symposia on 

Phytochemistry held in Kualalampur (1957) and Hongkong (1961), in the IUPAC Symposia on Chemistry 

of Natural Products held in Zürich (1955), Australia (1960), Japan (1965) and USSR (1970). She 

participated in the meetings of the British Association for the Advancement of Science in 1970 and 1971. 

As a member of the Indian delegation she visited several Universities and Institutes in USSR in 1965 on an 

Indo-Soviet Cultural Exchange Programme. She delivered invited/plenary lectures in the Indo-Soviet 

Symposia in USSR (Riga ï 1971; Tashkent ï 1973; Tbilsi (Georgia) ï 1983), the Sri Lanka Science 

Congress in 1976, the International Symposium on Isoprenoids in Poland in 1979 and the first Princess 

Congress on Natural Products in Bangkok in 1987. As a guest of the German Academy of Science in 1975 

Professor (Mrs.) Chatterjee visited the Universities of Berlin, Frei, Ruhr and Bonn on a lecture/study tour. 

She also delivered lectures in the Universities of Manchester and East Anglia and visited the Imperial 

Chemical Industries, U.K., as a guest of the British Council in 1975. As a member of the national 

delegation, Government of India, Professor (Mrs.) Chatterjee attended the World Congress of Women in 

Prague, Czechoslovakia, which was organised by WIDF (Women International Democratic Federation) and 

spoke on ñWomen and Work, including Rural Womenò in 1981. She revisited U.S.A. in 1981 on a lecture 

tour and also Germany in 1981, 1986 and 1987. She went to Bulgaria in 1986 and 1987 and revisited 

Zürich in 1986. As she began taking more and more life-saving drugs she was compelled to stop all visits 

abroad and as the condition of her heart deteriorated still further, she could not leave Kolkata and was only 

permitted to come to the University College of Science (Calcutta University) which was a few kilometres 

away from her home. 

In 1968 Professor (Mrs.) Chatterjee was involved in one of the historic legal battles in the country in the 
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Calcutta High Court over infringement of a patent right involving a ñSulphonamide Derivativeò between 

Bengal Chemical and Pharmaceutical Works Ltd., Kolkata (now a Government of India Enterprise) and 

Hoechst Co. Ltd. Due to her profound respect and devotion for her teacher, Late Acharya Prafulla Chandra 

Ray (Founder of Bengal Chemical and Pharmaceutical Works Ltd.), she agreed to be the principal witness 

for the Indian Company on condition that she would not accept any fees. Professor Dukshaharan 

Chakraborty (the then Head of the Department and Sir Rashbehari Ghose Professor of Chemistry, 

University of Calcutta) was the principal witness for Hoechst Co. Ltd. Late Barristers Rathin Deb and 

Barrister Somnath Chatterjee (the former Speaker of the Lok Sabha) were the lawyers for Bengal Chemical 

and Pharmaceutical Works Ltd. while the lawyers for Hoechst Co. Ltd. were eminent patent lawyers from 

abroad. Professor (Mrs.) Chatterjeeôs profound knowledge of Organic Chemistry, courage and conviction 

helped Bengal Chemical Pharmaceutical Works Ltd. in winning the legal battle. She literally had to answer 

hundreds of questions in Chemistry for days together in the Calcutta High Court, standing in the Witness 

Box. It was a critical situation for the Indian Company for if it had lost the case it would have to go into 

liquidation on account of the astronomical amount of libel suit sought by Hoechst Co. Ltd. Even today, the 

judges and lawyers of the Calcutta High Court, who were present at that time remember Professor 

Chatterjee with devotion, awe and profound respect as several of them recalled this historic legal battle to 

her daughter on learning of her passing away. 

This case was historic on three ways: - 

(i) The Bombay High Court in an earlier similar case gave the verdict just opposite to the Calcutta High 

Court. 

(ii)  The Government of India changed the Patent Law after this legal battle (Asima Chatterjee. Doyen in the 

Chemistry of Natural Products by Dhrubajyoti Chattopadhyay, Head Purulia Science Centre under NCSM; 

Science and Culture, Vol. 84, Nos. 5-6, May-June 2018). 

(iii)  Had the judgement gone the way of Hoechst, then BCPW Founded by Acharya Prafulla Chandra Ray 

would have been forced to close down. 

 



ICCHD -2025 

17  

 

Notable Scientific Contributions 

The research activities of Professor (Mrs.) Asima Chatterjee extended over a period of nearly sixty 

years. Her major interest was on the Chemistry of Natural Products from Indian Medicinal Plants. She, 

along with her scores of research students and research associates, made significant contributions in diverse 

classes of natural products, of which alkaloids, polyphenolics and terpenoids deserve special mention, and 

also on structural and mechanistic organic chemistry. Besides her keen interest on fundamental research, 

Professor Chatterjee always stressed on the utilization of phytochemicals from indigenous plants as drugs 

and drug-intermediates. Only some of her important contributions have been highlighted in the following 

sections. 

A large number of students have obtained their Ph.D. (59), D.Sc. (3) and M.Sc. (4) degrees under her 

guidance, many of whom are occupying important positions in academia and industry in India and abroad. 

Many of them have developed their own research schools on Natural Products and synthetic Organic 

Chemistry and are playing key-roles in the development of this area in India and abroad, in colleges, 

research institutions, universities, industries and policy-making bodies.  

Alkaloids 

Professor (Mrs.) Chatterjee is well known for her research on the chemistry of indole alkaloids, a field 

in which she evinced keen interest since the beginning of her research career in 1938, when she started 

work on the chemical investigation of the alkaloids of Rauwolfia canescens. Her interest in this field 

received further impetus while working with Professor Paul Karrer, N.L., at Zürich University (1949-1950) 

on the investigation of corynantheine and related compounds. On her return to India she extended her 

investigations to different Rauwolfia species and also to other genera of Apocynaceae. Her work on 

Rauwolfia species brought her into close association with Late Professor Dr. Salimuzzaman Siddiqui, 

F.R.S., former Director of Husein Ebrahim Jamal Post Graduate Institute of Chemistry, University of 

Karachi, Pakistan. For her contribution on Rauwolfia species she was invited to write two reviews: 

ñRauwolfia alkaloids ï A. Chatterjee, Zechmeisterôs Fortschritte der Chemie Organischer Naturstoffe, 10, 

382 (1953)ò, and ñRecent development in the Chemistry and Pharmacology of Rauwolfia alkaloids ï A. 

Chatterjee, S. C. Pakrashi and G. Werner, Zechmeisterôs Fortschritte der Chemie Organischer Naturstoffe, 

13, 346 (1956)ò. Her pioneering work on the alkaloids of Rauwolfia, Vinca, Alstonia, Rhazya and Kopsia 

made immense impact on the researches that followed in the field of indole alkaloids both in India and 

abroad. Professor Chatterjee and her associates have investigated the chemistry of almost all the principal 

types of indole alkaloids. This included, in addition to several bis-indoles of novel structures, monomeric 

C19-C20 indolic bases of the corynantheinoid, yohimbinoid, heteroyohimbinoid, strychnos, sarpagine-

ajmaline, vobasine, picraline and aspidosperma types. Among her earlier work in this area mention may be 

made of her studies on the structure and stereochemistry of rauwolscine, the major alkaloid of Rauwolfia 

canescens. This work not only revealed the occurrence of yohimbinoid bases in Rauwolfia species, but also 

helped to elucidate the structure of other related alkaloids of the genus Rauwolfia. She also made notable 

contributions to the elucidation of the structures of ajmaline and sarpagine. The correct stereo-

configuration of the latter was first suggested by her group. Her later work on Rauwolfia reflexa revealed 

the presence of a novel dimeric bis- indole alkaloid, flexicorine, in addition to other indole alkaloids of new 

structural patterns. 

One of the most fruitful areas of her research had also been the investigation of various Alstonia species. 

More than twenty new alkaloids had been isolated from Alstonia venenata. Extensive studies on 

echitamine, a quaternary alkaloid of Alstonia scholaris, established the presence of a pyrrolidino-indoline 

moiety in the compound. Another challenging problem had been the structure elucidation of nareline, 

isolated from the same plant. It possessed a new skeletal pattern (indolo-2-aza-adamantane) and was 

biogenetically derived from the picraline-type bases. It featured a modified E-ring with a C5-C12 rather than 

the usual N4-C5 bond. The exocyclic C5 was present as an aldehyde group which formed a cyclic 

hemiacetal with a hydroxyl attached to N4. 

The work on Alstonia macrophylla was highlighted by the investigations on the chemistry of the 

dimeric alkaloids villalstonine, macralstonine and the structure of the monomeric O-benzoyl-vincamajine. 
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Her research on Rhazya stricta was widely acclaimed. This involved the structural studies on 

aspidospermine (rhazidine), sarpagine (rhazine), picraline (strictamine and rhazinaline) and tetrahydro- -

carboline (rhazinine) types. The isolation of the novel alkaloid rhazinilam from the same source was made 

from her laboratory. 

Professor (Mrs.) Chatterjee made extensive investigations on the alkaloids of Voacanga grandifolia. 

This resulted in the isolation and structure elucidation of the bis-indole alkaloid grandifoline and a number 

of its congeners. The structure of grandifoline was established and was shown to possess an isovobtusine 

stereochemistry at the spiro-carbon, C14, and an oxide bridge flanked by C2' and C3' . 

In connection with her work on indole alkaloids Professor (Mrs.) Chatterjee published a number of 

papers dealing with their biogenesis. A notable contribution in this connection was the isolation and 

characterisation of geissoschizine, a key precursor in the biogenesis of indole alkaloids, from Rhazya 

stricta. Another interesting observation made on Alstonia venenata and Vinca major was the isolation of 

venoterpine, a monoterpenoid pyridine base, whose co-occurrence with C19-C20 indole alkaloids provided 

evidence in favour of the currently accepted biogenetic theory. 

Professor (Mrs.) Chatterjee made significant contributions on mechanistic, stereochemical and 

transformation studies of a number of indole alkaloids. These included conversion of yohimbinoid 

alkaloids to their 3,4-secoderivatives, studies on the stereochemical course of ketone reduction in 

yohimbone and rauwolsone with different reagents, conformational analysis of various yohimbine isomers 

and novel chemical transformations of ajmaline and ajmalicine. 

Synthetic studies were carried out on a number of complex indole, quinoline and isoquinoline alkaloids 

through novel routes. A simplified and novel procedure for the synthesis of -phenylethanol amines in 

connection with alkaloid synthesis was developed by her. Synthesis of alkaloids under physiological 

conditions was also carried out. The syntheses of calycotomine, pseudocodanine and pseudolaudanine 

deserve special mention. 

Professor (Mrs.) Chatterjee also studied other groups of alkaloids. She made significant contributions to 

the chemistry and synthesis of steroidal alkaloids, particularly on the new and interesting 5-pregnane 

derivatives from Apocynaceae and Buxaceae. The structure of kashmirine, isolated from Fritillaria roylei 

(Liliaceae), having a C-nor-D-homo steroidal skeleton bearing a cis D/E ring juncture was hitherto 

unknown in this type of steroid alkaloids. In addition, more than half a dozen steroidal alkaloids had been 

isolated from Sarcococca pruniformis of which the structure and stereochemistry of saracocine, saracodine 

and saracodinine all bearing the 5-pregnane skeleton had been established. The novel synthesis of several 

isoquinoline and indole alkaloids using ñdiazoketone intermediatesò was developed by her. Synthetic 

chemists who had been frequently using the ñdiazoketone intermediatesò for the synthesis of terpenoids 

were surprised at this elegant application of what they considered as their reagent. Of the several alkaloids 

synthesised by her using this intermediate, mention may be made of a few, (+)-2,3-dimethoxy berbine, (+)- 

norcoralydine, (+)-demethoxy carbonyl dihydrogambirtanine, (+)-17-methoxy- hexadehydroyohimbane, 

(+)-rauwolscine and (+)-2,3-dimethoxyhexahydroberbine. The concise synthesis of the DNA-Intercalating 

and antimalarial alkaloid, Cryptolepine deserves special mention. The key step in this synthesis involved 

the aqueous-phase base-catalysed condensation of isatin and 1-acetyl-IH-indol-3-yl acetate which was 

simplified and expedited by dielectric heating. The method transforms the synthesis of an important drug 

molecule from a prohibitively lengthy process to a matter of a few minutes with a much-improved yield. 

Terpenoids 

Professor Chatterjeeôs contributions in the field of terpenoids once again reflected her varied interest in 

other groups of Natural Products. More than a dozen plant species were thoroughly examined of which 

studies on the plants Aphanamixis polystacha, Walsura tabulata and Cedrela toona (all Meliaceae), 

Zanthoxylum rhetsa (Rutaceae), Artemisia vulgaris (Compositae), Croton caudatus (Euphorbiaceae) and 

Callicarpa macrophylla (Verbenaceae) deserve special mention. She made significant contributions on the 

transformation of terpenoids. Her novel work on the correlation of terpenoids of different skeleta through 

Lewis acid catalysed rearrangements led to a better understanding of their structural relationships. The 

partial synthesis of triterpenoids from readily available natural substrates through novel rearrangements 

once again reflected her deep understanding of mechanistic organic chemistry. 
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Coumarins 

Coumarins are yet another group of Natural Products which bear the imprint of her outstanding 

contributions. A significant number of new coumarins of biogenetic interest and bearing interesting 

substitution patterns were isolated by her research group from Indian medicinal plants belonging to the 

families Rutaceae, Umbelliferae, Compositae, Euphorbiaceae and Thymelacaceae. Her research in this 

field began with the elucidation of the structure of luvangetin, isolated from Luvanga scandens, in 1940. It 

was first observed by her that g,g-methylallyl ethers of hydroxycoumarins when subjected to the conditions 

of Claisen rearrangement suffered degradation to phenolic coumarins and isoprene instead of undergoing 

any molecular rearrangement. She had made extensive studies on the action of Lewis acids on prenylated 

coumarins using natural products as substrates. This resulted, not only in the synthesis of coumarins 

already isolated from nature, but also in the discovery of new and interesting reactions and rearrangements. 

In fact, several natural coumarins bearing unusual types of functionalised isopentenyl side chains could be 

synthesised in the course of these studies. She also developed new synthetic routes to other coumarin 

systems, an example being the 4-phenyl coumarins, dalbergin and nor-dalbergin. 

Mechanistic and synthetic studies 

Mechanistic and synthetic studies also constituted another important area of her research activity. The 

mechanism of the acid-catalysed hydramine fission of -phenylethanol amines had been thoroughly 

investigated by her research group. It was observed for the first time during these studies that the 

substituents on the aromatic rings played an important role in determining the nature of the products 

formed and steering the course of the reaction. 

She introduced the use of periodic acid as a reagent for the detection and location of terminal and 

exocyclic double bonds in organic compounds and was the first to show that this method was a good 

alternative to ozonolysis. 

Professor Chatterjee made outstanding contributions to the chemistry of indoles. Her studies on the 

reactivity of the indole and substituted indole nuclei towards various electrophiles for two decades resulted 

in the discovery of new and novel reactions, correction of complex structures of products reported earlier in 

the literature and discovery of newer facets of the Plancher Rearrangement. Her studies have opened up a 

New Chapter in Indole Chemistry. 

Development of Drug Formulations based on Indigenous Medicinal Plants 

Professor Chatterjeeôs interest on plant products occurring in Phanerogam was also extended to lower 

lants, particularly Cryptogam. From Marsilea minuta (water fern) the sedative and anticonvulsant drug, 

marsilin, was isolated and its structure established. The pharmacological activity of marsilin had been 

established through decades of research and clinical trials at the Bon Hooghly Hospital for Crippled 

Children in collaboration with her doctor brother, Late Professor Sarashi Ranjan Mukherjee, M.B., M.S., 

Ph.D. (a Bhatnagar Awardee in Medical Sciences), former Director of Seth Sukhlal Karnani Memorial 

Hospital (S.S.K.M.; formerly known as Presidency General Hospital), Kolkata, and former Professor and 

Founder-Director, Department of Experimental and Nuclear Medicine, Post-Graduate Institute of Medical 

Education and Research (PGIMR), S.S.K.M. Hospital. Marsilin has been found to be effective in the 

treatment of epilepsy and in curing behavioural epileptic disorders. It is now being used as a highly 

successful rehabilitation drug in combination with Nardostachys jatamansi under the code-name Ayush 56 

(patented in1976). The anti-malarial drug, coded Ayush 64, is yet another successful drug developed by 

Professor (Mrs.) Chatterjee (patented in 1979). This is a combination of different parts of four plants 

Chirata (Swertia chirayata), Chhatim/ Saptaparni (Alstonia scholaris), Kuberakshi (Caesalpinia indica), 

Katuka (Picrorhiza kurroa). Both these combination-drugs have been patented by the CCRAS (under 

Ministry of Health and Family Welfare), Government of India. The patents have been purchased by the 

National Research Development Corporation, Government of India, and the drugs are being marketed by 

several companies and also exported. The discoveries of these two combination-drugs are landmarks in 

developing ñalternate lines of treatmentò leaving no side effects.  
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Since the beginning of her teaching and research profession she had dreamt of establishing an Institute 

for carrying out research on Indian Medicinal Plants, developing new Ayurvedic formulations and of 

building an Ayurvedic hospital for the people of West Bengal. She took the initiative to found a multi-

disciplinary Research Institute at Bidhannagar. This was the Regional Research Institute (Ay), now 

upgraded to the Central Ayurveda Research Institute under the direct administration of the recently formed 

Ministry of Ayush, Government of India. Professor Chatterjee served as Honorary Principal Coordinator 

for many years. This Institute has in addition to the Ayurvedic Hospital, a Pharmacy for producing drug 

formulations, and sections for carrying out research on Chemistry, Pharmacognosy and Botany, 

Biochemistry and Pharmacology of drugs derived from Indian Medicinal Plants. Ayurvedic formulations 

are developed and clinical trials are systematically carried out and the drugs are sent to different parts of 

India. With support from the Ministry of Ayush, extensive expansion of facilities are being made, and a 

new 8-storey building has been constructed.  
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Author and Editor of Books 

At the request of Late Professor Satyendra Nath Bose, F.R.S., she wrote in Bengali Madhyamic 

Rasayan Vidya, a book on Chemistry in two volumes for secondary school students, published by Bangiya 

Bijnan Parishad, an Institute for the Popularisation of Science founded by the renowned scientist himself. 

She had edited and rewritten Bharater Bonousadhi, a treatise in Bengali on Indian Medicinal Plants in six 

volumes (Volumes 1-5; 1973; Volume 6; 1977) (originally compiled by Late Dr. K.P. Biswas in 2 

volumes) and published by Calcutta University. As an author/ principal-editor she has compiled in English 

The Treatise on Indian Medicinal Plants published in six volumes earlier by Publication and Information 

Directorate, C.S.I.R., then by National Institute of Science Communication, C.S.I.R. and later by the 

National Institute of Science Communication and Information Resources, C.S.I.R. ï (Volume 1 ï First 

Edition : 1991; Reprinted : 1994, 1997; Revised and Updated Edition : 2005; Volume 2 ï First Edition : 

1992; Reprinted 1995; Revised and Updated Edition : 2006; Volume 3 ï First Edition : 1994; Reprinted : 

2003; Revised : 2006; Volume 4 ï First Edition : 1995; Reprinted : 2003; Volume 5 ï First Edition : 1997; 

Reprinted : 2003; Volume 6 ï First Edition : 2001). 

Popularisation of Science 

She was also deeply involved in the Popularisation of Science through Bengali language. She was 

closely associated with Professor Satyendranath Bose, FRS, who established the Bangiya Bijnan Parishad. 

On the demise of Professor Bose in 1974, Professor Chatterjee took up the helm of the Parishad as its 

second President. She helped in the construction of the building of the Parishad and also obtained funds 

from the West Bengal Government for Experimental Science ï the óHatey Kalameyô Bibhag. She was 

active for the education and upliftment of women and was the President of the óNari Siksha Mandirô 

school. 

Awards and Honours 

Professor Chatterjee was elected a Fellow of the National Institute of Sciences of India (now known as 

Indian National Science Academy) (1960), was awarded the Shanti Swarup Bhatnagar Award, CSIR (India) 

(1961), Sir P.C. Ray Award of the Indian Chemical Society (1974), elected General President of the 62nd 

Session of the Indian Science Congress, New Delhi (1975), elected ñWoman of the Yearò by the Ladies Study 

Circle, Chamber of Commerce (1974) in International Womenôs Year, received the D.Sc. Degree (honoris 

causa): University of Burdwan (1976), Benaras Hindu University (1982), University of Kalyani (1999), the 

Vidyasagar University (2006), honoured with ñPadma Bhusanò by the Government of India (1975), received the 

Bhuban Mohini Das Gold Medal, by the University of Calcutta, for the best contribution in Bengali for 

compiling in six volumes "Bharater Banausadhi" (1981), was nominated by the President of India as a Member 

of Parliament (Rajya Sabha) as a Scientist- Academician (February 1982-84; May 1984 - May 1990), was 

Leader of the Indian Delegation to the VIIth Indo-Soviet Symposium on Natural Products (1983), received the 

Sisirkumar Mitra Lectureship of the Indian National Science Academy (1984; lecture delivered in 1985), 

received Sir C.V. Raman Award of the Hari Om Ashram Trust by the University Grants Commission (1982, 

awarded in 1985), Professor P.K. Bose Award of the Indian Chemical Society (1988; lecture delivered in 1991), 

was honoured by the Indian Science Congress in the Platinum Jubilee Celebration, Pune (1988), received Sir 

Asutosh Mukherjee Memorial Gold Medal, the most prestigious award of the Indian Science Congress 

Association (1989), the first Goyal Prize and Gold Medal in Chemical Sciences of the Goyal Foundation, 

University of Kurukshetra (1992), the Dr. G.P. Chatterjee Lectureship of the Indian Science Congress 

Association (1994), the Indira Gandhi Priyadarshini Award of the All India Unit Conference (1994), the Silver 

Jubilee Award of the Central Council for Research in Ayurveda and Siddha, Government of India (1995), the 

Eminent Teacher Award by the University of Calcutta (1997), the Rathindra Award of Visva-Bharati (1997), 

honoured by the West Bengal Academy of Science and Technology and awarded the Academy Medal (1998), 

awarded the special title "Bijnan Bharati" on the 175th Anniversary of the Sanskrit College, Kolkata (1999), 

honoured by the Indian Chemical Society in the Platinum Jubilee Celebration in recognition of her life-time 

achievements in Promoting the Standard of Organic Chemistry Research in India (1999), received Sir 

Devaprasad Sarbadhikary Gold Medal, the most prestigious award of the University of Calcutta (1999) for her 

Contributions to Science and the P. C. Chandra Purashkar of the P. C. Chandra Group for her contributions to 
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Science (2001).    
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A week before she slipped into coma, the then Mayor of Kolkata, Honôble Shri Bikash Ranjan 

Bhattacharyya, visited her at her residence and conferred on her the award of ñHONOUREDò citizen of Kolkata 

(2006). 

A Person to be Remembered 

Her rise to her present eminence had been possible due to her sincere devotion to duty, hard work and 

unquenched thirst for knowledge. She had been learning throughout her life and she never hesitated to learn 

even from her students. A true ñKarma Yogiò as she was, she believed in carrying out her duties and her 

responsibilities without aspiring for the results and rewards. She was passionately devoted to the ideals of Shri 

Ramakrishna and Holy Mother Sarada and had ardent faith in the philosophy of Swami Vivekananda. It was 

possibly this selfless devotion which refrained her from accepting any royalties for the development of drugs, for 

books written or for accepting fees from Bengal Chemical and Pharmaceutical Works Ltd., Kolkata, for the still 

ñwell-known legal battleò of 1968 at the Calcutta High Court. 

Her life was and will always remain as a unique example of commitment and harmony between the 

professional and her private life. By her grace, she had made herself adorable to all her students and 

acquaintances. Professor Chatterjee was a very good human being steeped in Indian Culture. She inspired and 

encouraged a legion of students in the active pursuit of teaching and research. She nurtured a well-recognized 

School of Chemistry of Natural Products. Her record of achievements, her idealism, devoted commitment to the 

teaching vocation and total dedication to work were exemplary and had added lustre to the glorious heritage of 

the University of Calcutta, the pioneer and great seat of learning. Her simplicity and affability, warmth and 

boundless love had won her a permanent place in the hearts of those who ever came in contact with her. Her 

students reverentially called her ñMasterò (teacher), her younger contemporaries ñDidiò (elder sister) and others 

ñMaò (mother). Late Dr. Madhuri R. Shah, Former Chairman, University Grants Commission, in one of her 

letters to Professor Chatterjeeôs daughter wrote ñHer selfless devotion inspires and gives strength to people like 

me and renews my faith and the goodness of human natureò. 

Professor Asima Chatterjee Foundation, Kolkata 

The genesis of the Professor Asima Chatterjee Foundation goes back to 1997, when a Committee was 

formed for the observance of her 80th Birthday in September 1997. A three-day Conference was organised at 

Science City in which participants came from Academia, Industry, and Public Life. Professor Chatterjee was 

also felicitated at the Science College campus, in the Meghnad Saha auditorium later in the same month in a 

function organised by the Chemistry Department, Calcutta University. This Committee, with Dr. S. C. Pakrashi 

as President, continued its activities after 1997.  

After the sad demise of Professor Chatterjee in 2006, the students and admirers of Professor Chatterjee gave 

shape to this Committee as a registered Foundation ï the Professor Asima Chatterjee Foundation, Kolkata was 

established with a view to perpetuate her memory and to inspire future generations for the upliftment of the 

status of chemical research and education in India. Dr. Pakrashi was the first President of PACFK, with Prof. 

Biswapati Mukherjee as its Honorary Secretary.  

From 2015, the PACFK has been arranging the Professor Asima Chatterjee Oration Lecture on her Birth 

Anniversary on or about 23rd September. Ten Oration lectures have been given till 2024 by Dr. A. V. Rama 

Rao, Professor Goverdhan Mehta, Dr. Ganesh Pandey, Dr. K. N. Ganesh, Professor Tushar Chakrabarty, 

Professor J.S. Yadav, Professor C. S. Mathela, Professor Shital Chattopadhyay, Professor Uday Maitra, and 

Professor Amitava Das. The Foundation organised two International Conferences on Chemistry for Human 

Development (ICCHD ) with the collaboration of The University of Calcutta and Heritage Foundation in 

January 2018, and January 2020. Many famous scientists drawn from Academia and Industry in India, and 

several Asian, European and American countries participated. Due to the COVID pandemic, there was a gap of 

five years - the third is being held now - ICCHD2025. 

On September 23rd 2017 Google celebrated her 100th birthday with a special doodle tribute to her. On 8th 

November, India Post issued a commemorative postage stamp on Indian Council of Medical Research; the India 

Post write-up accompanying the release of this stamp was as follows: Asima Chatterjee was an Indian chemist 

noted for her work in the fields of organic chemistry and phytomedicine. She is the first Indian woman to be 

awarded a D.Sc. for science for her work in medicinal chemistry. The Government of India announced the 

creation of eleven chairs in the names of Indian Women scientists, February 2020 - Professor Asima 

Chatterjeeôs name figured among these illustrious names. 
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Recent Accolades  

It would be relevant to mention certain other accolades given to Professor Chatterjee in recent years. On 23rd 

September 2017, Google celebrated her 100th birthday with a special doodle tribute to her. In a book brought 

out by Vigyan Prasar entitled óIndian Scientists: The Saga of Inspired Mindsò a Chapter has been devoted to her. 

A plenary Session entitled óInvestigations of Indian Medicinal Plants - A Post-Centenary Tribute to Professor 

(Mrs.) Asima Chatterjee - was organised at the 107th Session of the Indian Science Congress Association at 

Bangalore in 2020. In recent years the Asiatic Society, Lady Brabourne College and Scottish Church College 

have organised Seminars on the life and work of Professor Chatterjee. The Indian Chemical Society organised 

an on-line Session on Professor Chatterjee at their Annual Convention in 2021. Two lectures were given by 

Professor Julie Banerji in Seminars organised by the IIT, Indore, and WIEE. A Chemistry Building in IIT, 

Jodhpur has been named after Professor Chatterjee. Very recently, information was received that an Auditorium 

at DST Headquarters and also at IISER, Kolkata have been named after her. 

The Science City Museum has done a course correction to rectify a gender bias at Science Centres across the 

country by showcasing ten remarkable women scientists, whose achievements are no less than their illustrious 

male counterparts who have been in the spotlight thus far. The National Council of Science Museums (NCSM) 

that manages all the Science Centres in the country unveiled busts of 10 Pioneering women scientists - 

Kadambini Ganguly (Medicine), Bibha Chaudhuri (Physicist), Asima Chatterjee and Darshan Ranganathan 

(Chemists), Janaki Ammal (Botanist), Irawati Karve (Sociologist and Anthropologist), Kamal Jayasingh 

(Biomedical Research), Anna Marie (Physicist and Meteorologist), Rajeswari Chatterjee (Engineer) and 

Archana Sharma (Botanist) at Science City during the International Museum Expo in May, 2024. The Birla 

Industrial and Technology Museum (under the National Council of Science Museums) honoured these ten 

scientists by installing their busts in December 2024. In addition, Professor Chatterjeeôs Early Life and 

Education, Family Background, Professional Career, Notable Scientific Contributions, Important Research 

Publications, Awards and Honours, Establishment of Central Ayurveda Research Institute and Hospital at 

Bidhannagar with pictorial illustrations have been installed in the Video gallery along with several other 

scientists in December, 2024 which was formally opened by the Governor of West Bengal, His Excellency C. V. 

Ananda Bose in December, 2024. 
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270. Insecticidal properties of Jatropha gossypifolia Linn ï (Mrs.) A. Chatterjee, Biswanath Das, N. Adityachaudhury 

and (Mrs.) S. Debkirtaniya, J. Ind. Agri. Sci., 50, 165 (1980). 
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343. A novel route to anticonvulsant imesatins and an approach to cryptolepine, the alkaloid from Cryptolepsis sp ï J. 
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6. A survey of Indian Phytochemistry, Part I ï Asima Chatterjee, 23, Proceedings of the Symposium on 

Phytochemistry (Kuala Lumpur, Malaysia) the UNESCO Science Cooperation Office for South East Asia (1957). 

7. Progress of Indian Phytochemistry during 1957-1961 ï A. Chatterjee, Proceedings of the Symposium on 

Phytochemistry, Ed. H. R. Arthur, Hong Kong University Press, 184 (1961). 

8. Development of plant chemistry in the Indian subcontinent ï (Mrs.) A Chatterjee, N. Adityachaudhuri and S. 

Ghosal, J. Ind. Chem. Soc., 38, 517 (1961). 

9. Recent development in the chemistry of indole alkaloids from Rauwolfia serpentina Benth. ï (Mrs.) A. 

Chatterjee and A. B. Ray, J. Sci. Industr. Res., 21A, 515 (1962). 

10. Chemistry of bis-indole alkaloids ï A. Chatterjee and G. Ganguli, J. Sci. Industr. Res., 23, 178 (1964). 

11. IUPAC Symposium on the Chemistry of Natural Products (Japan) ï A. Chatterjee, J. Sci. Industr. Res., 24, 348 

(1965). 

12. Current awareness on the biogenesis of C19 ï indole alkaloids ï (Mrs.) A. Chatterjee, B. Mukherjee and A. 

Banerji, J. Sci. Industr. Res., 29, 19 (1970). 

13. Alkaloids of Alstonia macrophylla Wall ï (Mrs.) A. Chatterjee, Some Recent Developments in the Chemistry of 

Natural Products, edited by Professor S. Rangaswami and Professor N. V. Subba Rao, Prentice-Hall of India 

Private Limited (New Delhi), 1 (1972). 

14. Rhazya Alkaloids ï Mrs. A. Chatterjee, J. Banerji and A. Banerji, J. Ind. Chem. Soc. (Golden Jubilee), 51, 156 

(1974). 

15. Triterpenoid rearrangement ï A. Chatterjee, A. K. Dey and T. Chakraborty, J. Sci. Industr. Res., 

33, 493 (1975). 

16. Alkaloids of Alstonia scholaris ï A. Chatterjee, J. Banerji and A. Banerji, Ind. J. Pharmaceutical Education, 80 

(1977). 

17. Alkaloids of Alstonia venenata ï Mrs. A. Chatterjee, S. Mukhopadhyay and A. B. Ray, J. Sci. Industr. Res., 37, 

187 (1978). 

18. Recent advances in the Chemistry of Lignans ï A. Chatterjee, A. Banerji, J. Banerji, S. C. Pal and T. Ghosal, 

Proc. Indian Acad. Sci. (Chem. Sci.) [Golden Jubilee, No. 3], 93(6), 1031 (1984). 

19. Recent Developments on the Chemistry of C26-terpenoids ï A. B. Kundu, S. Ray, R. Chakraborty, L. Nayak, and 

Mrs. A. Chatterjee, J. Sci. Ind. Res., 44, 256 (1985). 

20. An overview of the genus Nardostachys ï (Late) (Mrs.) A. Chatterjee, U. Datta, D. Bandyopadhyay, A. Nayak, 

B. Basak, A. Banerji and J. Banerji, Natural Products Communications, 2, 1163 (2007) 
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Books Published 

1. Madhyamik Rasayan Vidya, (for Secondary School Students) Volumes 1 and 2, Published by Bangiya 

Bignan Parishad (1960). 

2. Bharater Banausadhi, Calcutta University (Originally 2 Volumes) by Dr. K. P. Biswas) Re- edited, Revised 

and Enlarged, Volumes 1-5 (1973), Volume 6 (1977). 

3. Treatise on Indian Medicinal Plants published in six volumes earlier by Publication and Information 

Directorate, C.S.I.R., then by National Institute of Science Communication, C.S.I.R. and later by the National 

Institute of Science Communication and Information Resources, C.S.I.R. ï (Volume 1 ï First Edition: 1991 ; 

Reprinted : 1994, 1997; Revised and Updated Edition: 2005; Volume 2 ï First Edition: 1992; Reprinted 1995; 

Revised and Updated Edition: 2006; Volume 3 ï First Edition: 1994; Reprinted: 2003; Revised and Updated 

Edition: 2006; Volume 4 ï First Edition: 1995; Reprinted: 2003; Volume 5 ï First Edition: 1997; Reprinted: 

2003; Volume 6 ï First Edition: 2001 

Endowment Lectures by Professor (Mrs.) Asima Chatterjee 

1. Khudiram Bose Memorial Lecture (1962) ï Calcutta University 

2. Hiran Kumar Basu Memorial Lecture (1973) ï Calcutta University 

3. Sir P. C. Ray Memorial Lecture (1974) ï Indian Chemical Society 

4. Foundation Day Oration (1974)- University College of Science, Calcutta University 

5. Ashoke Bikash Bhattacharyya Memorial Lecture (1976) ï Calcutta University 

6. Manmatha Basu Memorial Lecture (1976) ï Calcutta University 

7. 40th Acharya Jagadish Chandra Bose Memorial Lecture (1978) ï Bose Institute 

8. First Professor Harinarayan Khastgir Memorial Lecture (1979) ï University of North Bengal 

9. Subodh Mitra Memorial Lecture (1980) ï Chittaranjan Cancer Research Institute, Kolkata 

10. Convocation Address, (1982) ï Indian Institute of Technology, Kanpur 

11. Professor T. R. Seshadri Memorial Lecture (1983) ï Delhi University 

12. Convocation Address (1984) ï University of North Bengal 

13. Shri Santanu Ghosh Memorial Lecture (1987) ï Indian Science News Association 

14. Professor P. K. Bose Memorial Lecture (1991) ï Indian Chemical Society 

15. Professor S. K. Mukherjee 65th. Birthday Commemoration Lecture (1993) ï Agricultural Society of India 

16. Dr. G. P. Chatterjee Award Lecture (1994) ï Indian Science Congress Association 

17. Fourth Oration Lecture (1997) ï West Bengal Academy of Science and Technology 

   Awards and Honours 
1. Elected Fellow of the National Institute of Sciences of India (now known as the Indian National Science 

Academy) ï 1960 

2. Shanti Swarup Bhatnagar Award, CSIR (India) ï 1961 

3. Sir P. C. Ray Award of the Indian Chemical Society ï 1974 

4. Honoured on the 60th Anniversary of the University College of Science, Calcutta University, Foundation 

Day ï 1974 

5. Honoured as Woman of the Year (in connection with the International Womens' Year) by the Ladies Circle, 

Chamber of Commerce, and received the medal ï 1974 

6. Elected General President of the 62nd Session of the Indian Science Congress (held at New Delhi) ï 1975 

7. Fellow of the Indian Science Academy - Bangalore - 1976 

8. Received D. Sc. Degree (honoris causa), University of Burdwan ï 1976 

9. Received D. Sc. Degree (honoris caua), Benaras Hindu University ï 1982 

10. Received D. Sc. Degree (honoris causa), University of Kalyani ï 1999 

11. Received D. Sc. Degree (honoris causa), Vidyasagar University ï 2006 

12. Honoured with Padma Bhusan, Government of India ï 1975 

13. Subodh Mitra Memorial Oration Medal, Chittaranjan National Cancer Research Centre, Kolkata ï 1979 

14. Bhuban Mohini Das Gold Medal of the University of Calcutta ï 1981 

15. Nominated by the President of India as a Member of Parliament (Rajya Sabha) as a Scientist ï Academician ï 
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February 1982-84; May 1984-90 

16. Nominated as leader of the Indian Delegation by the Indian National Science Academy to the VIIth Indo ï 

Soviet Symposium on Natural Products held at Tbilsi (Georgia) ï 1983 

17. Sisir Kumar Mitra Lectureship of the Indian National Science Academy ï 1984 

18. Received Sir C. V. Raman Award of the Hari Om Trust of the University Grants Commission for 1982 ï 1985 

19. Professor P. K. Bose Lectureship and Oration Medal of the Indian Chemical Society ï 1988. 

20. Honoured by the Indian Science Congress in the Platinum Jubilee Celebration, Pune ï 1988 

21. Sri Asutosh Mookherjee Gold Medal of the Indian Science Congress Association ï 1989 

22. First Goyal Prize and Gold Medal in Chemical Sciences of the Goyal Foundation, University of Kurukshetra ï 

1992 

23. Honoured by the Information and Cultural Ministry, Government of West Bengal, for Life Time Achievement 

during the completion of the Bengali New Year (1400) ï 1994 

24. Dr. G. P. Chatterjee Lectureship of the Indian Science Congress Association ï 1994 

25. Indira Gandhi Priyadarshini Award of the All  India Unit Conference ï 1994 

26. Silver Jubilee Award of the Central Council for Research in Ayurveda and Siddha, Government of India ï 1995 

27. Eminent Teacher Award of the University of Calcutta ï 1997 

28. Rathindra Purashkar of Visva Bharati ï 1997 

29. Honoured by the West Bengal Academy of Science and Technology and awarded the Academy Medal ï 1998 

30. Awarded the Special Title of "Bijnan Bharati" on the 175th Anniversary of the Sanskrit College, Kolkata ï 1999 

31. Sir Devaprasad Sarbadhikary Gold Medal, University of Calcutta ï 1999 

32. Honoured by the Indian Chemical Society in the Platinum Jubilee Celebration in Promoting the Standard of 

Organic Chemistry Research in India ï 1999 

33. P. C. Chandra Purashkar of the P. C. Chandra Group for Contribution to Science ï 2001 

34. Honoured Citizen of Calcutta Award by the First Citizen of Calcutta, the then Mayor of Calcutta, Hon'ble Sri 

Bikash Ranjan Bhattacharyya ï 2006 

     

RESEARCH ASSOCIATES OF PROFESSOR (MRS.) ASIMA CHATTERJEE  

 

Awarded D.Sc. Degree of the University of Calcutta 

1. Late Anil  Bhattacharyya 1956 

Reader, Department of Chemistry, Calcutta University 

2. Late Sukumar Bose 1956 

Professor, National Sugar Institute, Kanpur 

3. Mrs. Bani Talapatra 1962 

Former Professor and Head, Department of Chemistry, Calcutta University 

Students Awarded Ph.D. Degree of the University of Calcutta 

1. Late Subhendu Ghosh Majumder 1953 

 Professor, Department of Chemistry, Burdwan University 

2. Late Satyesh Chandra Pakrashi 1954 

Former INSA Fellow, Department of Pharmacology,  

University College of Medicine, Calcutta University and Former Director, 

Indian Institute of Chemical Biology, Kolkata 

Former General President, Indian Science Congress Association 

3. Tarakeswar Chakrabarty 1955 

Former Professor of Chemistry, Presidency College, Kolkata 

4. Late Mrs. Anima Bhattacharyya 1955 

 Reader, Department of Chemistry, Bethune College 

5. Sunil Kumar Talapatra 1957 

Former Professor and Head, Department of Chemistry, Calcutta University 
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Former President, Indian Chemical Society 

6. Late Sudhir Kumar Srimany 1958 

 Reader, Department of Chemistry, Bengal Engineering College (IIEST) 

7. Late Sunil Kumar Ray 1959 

 USA 

8. Chandrachur Ghosh 1959 

Former Reader in Chemistry, Bangabasi College, Kolkata 

9. Late Narayan Adityachaudhury 1960 

 Professor, Bidhan Chandra Krishi Viswavidyalaya, Haringhata 

10. Late Sibnath Ghosal 1960 

Former Professor of Pharmaceutical Chemistry, Benaras Hindu University, Varanasi 

11. Late Bhupesh Ch. Das 1960 

Institute de Chimie des, Subtances Naturelles 91190 GiF-Sur-Yvette, France 

12. Late Sudhir Kumar Saha 1961 

 Reader, Presidency College, Kolkata 

13. Late Saral Nath Ghosh 1962 

 Lecturer, Anandamohan College 

14. Chiraranjan Ghosal 1963 

Former Professor of Chemistry, Jadavpur University, Kolkata 

15. Late Santiranjan Bhattacharyya 1964 

 Professor, Departmental of Chemistry, Presidency College 

16. Rabindranath Mukherjee 1964 

Formerly of Faculty De Pharmacia, Universidade Federal do Rio Grande do sul,  

Porto Alegre, RS Brazil 

17. Gouranga Ganguly 1964 

 USA 

18. Late Anil Bandhu Ray 1965 

Professor, Department of Medicinal Chemistry,  

Benaras Hindu University, Varanasi 

19. Chandi Prosad Dutta 1965 

Former Professor of Chemistry, Kalyani University, Kalyani, Nadia 

20. Late Priyalal Majumdar 1966 

Professor of Chemistry, Calcutta University 

21. Mrs. Sabita Dutta 1966 

Former Reader, Dept. of Home Science, Calcutta University 

22. Samar Kumar Kundu 1966 

 USA 

23. Kali Sankar Mukherjee 1966 

Former Professor of Chemistry, Viswa Bharati University, Santiniketan. 

24. Late Biswapati Mukherjee 1967 

Professor and Head, Department of Pharmacology, Calcutta University  

and Former Director and Professor of 

S. N. Pradhan Centre for Neuroscience, Calcutta University 

25. Late Mrs. Mandira Banerjee 1968 

26. Mrs. Rekha Majumder 1968 

Former Reader in Chemistry, Lady Brabourne College, Kolkata 

27 Late Mrs. Sibani Chakraborty                                                                               1968 

Reader, Department of Home Science, Calcutta University, Kolkata 

28. Sudam Chandra Base 1968 

Former CSIR Senior Scientist, Gr. VI, Regional Research Laboratory, Bhubaneswar 

29. Late Amit Baran Kundu 1968 

Former Scientist, II, Chemistry, NRIADD uner CCRAS, Govt. of India, Kolkata. 

30. Avijit  Banerji 1970 

Former Professor and Head, Department of Chemistry, 

 Calcutta University and former Sir Asutosh Mookerjee Fellow (ISCA-DST). 



ICCHD -2025 

47  

Former General Secretary, Treasurer, Sectional President ï Chemical Sciences; 

Indian Science Congress Association  

31. Gopal Chandra Biswas 1970 

 Former Research officer, CCRAS 

32. Mrs. Bani Chandra 1970 

33. Mrs. Julie Banerji 1972 

Former Khaira Professor and Head, Department of Chemistry, Calcutta University, 

Former Secretary, Indian Science News Association 

34. Mrs. Dhira Ganguly 1972 

Former Professor, Department of Home Science, Calcutta University 

35. Late Satya Kinkar Desmukh 1972 

Former Joint Director, Ordinance Factory Staff College, Ambajhari, Nagpur 

36. Gobinda Chandra Sengupta 1973 

Former Reader in Chemistry, Krishnanagar Govt. College, Krishnanagar, Nadia. 

37. Asis Mukhopadhyay 1973 

Institute of Science and Technology, Hatisur Campus, Dharan, Nepal 

38. Rabindranath Rej 1974 

 USA 

39. Manas Chakrabarty 1974 

Former Professor of Chemistry, Bose Institute, Kolkata 

40. Mrs. Rajashree Sen 

 USA 

41. Debasis Malakar 1976 

 USA 

42. Kali Prasanna Dhara 1978 

Former Reader, Department of Chemistry, Calcutta University 

43. Asoke Banerjee 1978 

Independent Director, Kores (India) Ltd, Mumbai 

44. Asim Ghosh 1979 

 USA 

45. Late Sibabrata Mukhopadhyay 1979 

Scientist, Indian Institute of Chemical Biology, Kolkata 

46. Sudipta Bhattacharyya 1980 

 Scientist, EIPW Ltd., Kolkata 

47. Mrs. Kumudini Padhi 1980 

 Hyderabad 

48. Mrs. Suvra Mandal 1981 

Former Assistant Director, Chemistry, NRIADD, now CARI  

under CCRAS, Govt. of India, Kolkata 

49. Sankar Saha 1981 

 USA 

50. Somnath Ghosh 1982 

Former Professor of Chemistry, Jadavpur University and  

Former Vice-Chancellor, North Bengal University, Siliguri 

51. Dhrubajyoti Roy 1983 

Former Reader, Department of Chemistry, Palpara College, Palpara, Midnapore 

52. Suchitra Ghosh 1983 

 USA 

53. Late Biswanath Das 1985 

Former Scientist, Indian Institute of Chemical Technology, Hyderabad 

54. Late Tapanjyoti Bhaumik 1986 

Former RA, Department of Chemistry,  

NARADD, now CARI under  

CCRAS, Government of India 

55. Uttam Kr. Pandit 1986 

Former Chemist, National Test House, Kolkata 
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56. Mrs. Lila Nayak 1986 

Former Reader in Chemistry, Kamarpukar College, Hooghly 

57. Arabinda Sahu 1993 

Student Awarded Ph.D. Degree of University of Agra, U.P. 

58. P. C. Joshi 1992 

Former Research Officer, Indian Institute of Drug Research,  

CCRAS, Govt. of India Tarikhat, Almora 

Student Awarded Ph.D. Degree of the University of Guwahati, Assam 

59. Jeevan Kotoky 1986 

Former Professor, Division of Life Science, Medicinal and Economic Plant Section, ó 

Institute of Advanced Study in Science and Technology, Jawahar Nagar,  

Khanapara, Guwahati 

Students Who Did M.Sc. Thesis 

1. Late Sudhangsu Sekhar Mitra 1943 

2. Late Hari Narayan Khastigir 1946 

 Professor, North Bengal University 

3. Late Anil  Bhattacharya 1950 

 Reader, Department of Chemistry, Calcutta University 

4. Late Mrs. Anima Bhattacharyya 1951 

 Reader, Department of Chemistry, Bethune College 

Former and Present Research Associates 

1. Late Professor Sarashi Ranjan Mukherjee 

 Former Director, SSKM, Kolkata, Founder Director, Director of Nuclear Medicine, PGIMER, SSKM 

2. Late Dr. K. L. Handa 

 RRL, Jammu 

3. Prof. O. P. Mittal 

Former Professor of Pharmacy, BIIT, Pilani, Rajasthan 

4. Late Mr. Parimal Ghosh 

 Former Lecturer, St. Xavierôs College, Kolkata 

5. Mr. Jyotirmay Mitra 

Former Reader in Chemistry, Vivekananda College, Kolkata 

6. Late Dr. Ramprasad Bhattacharyya 

 Former Reader, St. Paulôs College, Kolkata 

7. Late Mrs. Latika Ghosh 

8. Mr. Birendra Nath Ghosh 

Formerly of Institute of Jute Technology, Kolkata 

9. Late Aparna Deb 

 Research Scholar, Department of Chemistry, Calcutta University 

 Dr. D. R. Gupta 

10. Late Professor Basudev Prasad Das 

 Former Professor, Rabindra Bharati University, Santiniketan 

11. Late Mr. Romesh Biswas 

 Scientist, Botanical Survey of India 

12. Dr. S. Chandrasekharan 

13. Professor S. P. Hiremath 

14. Dr. Chunilal Kirtaniya 

Former Principal, Mahadevananda College, Barrackpore-742 101, N 24-Parganas 

15. Dr. Lala Prabir Kumar Roy 

Former Director, Cinchona Factory, Mongpoo, Dist. Darjeeling 

16. Professor Krishna Chandra Majumder 

Former Professor of Chemistry, Kalyani University, Kalyani, Nadia 
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17. Late Dr. Phakir Chandra Ghosh 

Former Senior Chemist, State Water Investigation Directorate, Sech Bhavan, Kolkata 

18. Late Professor Keshetra Mohan Biswas 

Former Professor and Head, Department of Chemistry, Calcutta University 

19. Professor A. Patra 

Former Professor and Head, Department of Chemistry, Calcutta University 

20. Dr. Ramanuj Goswami 

 USA 

21. Dr. Kartik Chattopadhyay 

22. Mr. Abhijit  Bose 

23. Dr. Swapan Bhaduri 

Former of Jute Technological Research Institute, Kolkata 

24. Dr. J. C. Chaudhury 

Former of Defence Laboratory, Jodhpur, Rajasthan 

25. Dr. (Mrs.) Sutapa Debkirtaniya 

Former Principal, Vidyasagar College for Women, Kolkata 

26. Late Dr. G. Karmakar 

 Assistant Director, Hygine Institute, Kolkata 

27. Dr. V. P. Arya 

28. Late Dr. (Mrs.) Chitralekha Mukherjee 

 Department of Physiology, Calcutta University 

29. Late Professor Chandi Das Dey 

 Department of Physiology, Surendra Nath College 

30. Late Professor B. N. Koley 

 Professor, Department of Physiology, Calcutta University 

31. Professor Prasanta Kr. Dey 

Former Professor of Physiology, Benaras Hindu University, Varanasi 

32. Dr. (Mrs.) Purnima Adhikary 

 Former UGC House-Wife Research Associate, Department of Chemistry, Calcutta University 

33. Dr. Bidyut Basak 

 Former, RA, ICMR, Department of Chemistry, Calcutta University 

34. Dr. (Mrs.) Munmun Saha 

Former Reader in Chemistry, Annanda Mohan College, Kolkata 

35. Late Dr. P. C. Das 

Former Scientist I, Chemistry, NRIADD under (CCRAS) now CARI, Govt. of India, Kolkata 

36. Dr. Bikash Barik 

Former Scientist I, NRIADD under (CCRAS) now CARI, Govt. of India, Kolkata 

37. Late Dr. Asish Kumar Dey 

 ARO, Chemistry, NRIADD, under CCRAS, Now CARI, Government of India 

38. Mr. B. Mallik 

Former Scientist III,  NRIADD under CCRAS, Govt. of India, Kolkata 

39. Mr. D. N .  Mandal 

Former Scientist II, NRIADD under CCRAS, Now CARI Govt. of India, Kolkata 

40. Professor K. K. Das 

Former Professor, Department of Chemistry, Dibrugarh University Assam 

41. Dr. Amit Krishna De 

Former Executive Secretary, ISCA 

Note: RRI, NRIADD, CARIDD all refer to the same Research Institute, now named Central Ayurveda 

Research Institute, under the Central Council of Ayurvedic Sciences, Ministry of Ayush, Government 

of India. For former scientists working in this Institute, the Institute designation at their point of 

retirement is given 
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SIXTY -SECOND ANNUAL SESSION OF THE INDIAN SCIENCE 

CONGRESS DELHI, 1975 

Professor (Mrs.) A. Chatterjee was the first woman scientist to be the General President of the 

INDIAN SCIENCE CONGRESS. She presided over its Sixty Second Annual Session held in   Delhi 

in 1975 January. She delivered her Presidential Address on 3rd January at the Inaugural Function, which 

was attended by the then Prime-Minister (Mrs.) Indira Gandhi.  

The General Presidential Address was entitled óSCIENCE AND TECHNOLOGY IN INDIA: 

PRESENT AND FUTUREô - the Focal theme for this Session. 

Addressing the august gathering, Professor Chatterjee expressed her gratitude to Prime Minister 

Shrimati Indira Gandhi, who honored the Indian Science Congress by her presence and for delivering 

her inspiring Inaugural Address. 

Professor Chatterjee paid rich tributes to Indiaôs first Prime Minister Shri Jawaharlal Nehru, who had 

laid the foundation of scientific development in independent India. Prime Minister Nehru was the 

General President of the Indian Science Congress Association on the eve of Indian independence. In his 

Presidential address delivered in the Session held at Delhi in January 1947 he emphasized the need of 

establishing research facilities for peaceful use of atomic energy. Prime Minister Nehru delivered his 

last Inaugural Address at the previous Delhi Session of the Science Congress held in October, 1963, 

before he passed away in following May. She quoted his remarks at this Science Congress Session 

about the role of Indian Scientists. He had said that scientists in India have a double role to play - they 

should contribute on the one hand to general development and thinking in the world, and on the other 

contribute to solving problems of the country. He emphasized the role of scientists to build a free and 

self-reliant India. 

She mentioned that under the inspiring leadership of Jawaharlal Nehru, the Indian Parliament adopted a 

Scientific Policy Resolution in 1958 for developing science and technology. Earlier, the Government of 

India had set up national laboratories, technological institutes, organisations to develop R and D, had 

increased research facilities at universities and also set up new universities and IITs, thus adopting 

measures to provide firm infra-structure for advancement in science and technology. 

Since Prime Minister Nehruôs time, the Inaugural Session of the Science Congress has been addressed 

by the Prime Minister of India, reflecting the deep commitment of the Government to the development 

of Science and Technology in the nationwide endeavour to achieve self-reliance. Prime Minister Shri 

Narendra Modi and before him Dr. Manmohan Singh have upheld this tradition. 

Highlights of Professor Chatterjeeôs Presidential Address are given below, with the sub-headings that 

appeared in the printed version of her address. Her address revealed that she saw deep into the future - 

much of what she presented then has great relevance even today, half a century later. 

Science and Technology vis-a-vis our Problems 

She mentioned that the National Committee of Science and Technology (NCST) had been founded by 

the Government of India to coordinate the activities of all the research organisations - Council of 

Scientific and Industrial Research, University Grants Commission (UGC), Indian Council of Medical 

Research, Indian Council of Agricultural Research, Atomic Energy Commission, Defence and 

Development Organisation, Electronics Commission and Department of Space as well as other leading 

research organisations to implement National Policy decisions and steer research in proper direction to 

meet the immediate needs of our country of 563 million population.  

Scientific way of Thinking 

University, the Barometer of Science and Technology 

She said that in a developing country like India the strengthening of the Universities is of paramount 

importance.  She also mentioned that emphasis has to be placed also on applied research. She 

considered the University as the Barometer of Science and Technology. The university constitutes 

the platform from where younger talents took their final training. She referred to the famous 

conversation between the scientist Michael Faraday and Mr. Gladstone, when Faraday demonstrated his 

famous experiment on electro-magnetism. Mr. Gladstone had asked ñAfter all, of what use is it?ò 

Faraday gave his prophetic reply ñThere is every chance that you would soon be able to impose a tax on 

itò. 

University Training (Teaching and Research) 

Employment of Science Graduates 

Need for Technicians 

Return on Investment 

She mentioned about the return on the fairly large investment made by India in science and technology 

since Independence. She pointed out that the appropriateness of people's doubt on the results of 

investment was self-evident.  She mentioned that there was no dearth of talents or lack of endeavors on 
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the part of researchers. Hence if the results were not up to expectations, these could be traced to some 

deficiency in the organizations where they served. She said that this would call for deeper study with a 

view to setting things right. 

Research Areas to be further developed and Utilization of Natural Resources 

Speaking as an organic chemist she mentioned that Pharmaceutical and Drug research had two main 

aspects to which future financial assistance need be given: (1) Research on basic problems involving the 

biochemistry and the mechanism of drug action, and (2) Research directly oriented towards the 

discovery and development of new drugs. She suggested that the research and development in following 

areas be prioritized -  

× Mechanism of drug action,  

× Physico-chemical aspects of formulation,  

× Quantitative studies of structure-action relationship, 

× Research on biologically active substances from the plant and animal kingdom, 

× Transport, turnover and metabolism of drugs,  

× Development of drug delivery systems, 

× Discovery and development of new drugs -  

Á Anti-cancer and anti-microbial agents, drugs for deficiency diseases,  

Á New anti-fertility agents and devices,  

Á Anti-helminthic, anti-protozoal, anti-leprotic and anti-viral agents,  

Á Drugs to address collagen and connective tissue disorders, arthritic conditions,  

Á Drugs to address Senile dementia and mental ill-health.  

She mentioned that in 1928 Professor Simonsen in course of his Presidential Address at the Indian 

Science Congress ósuggested that the chemists of India should study more intensively the wealth of 

natural materials that lay at their doors and devote less time to the study of problems of only theoretical 

interestô. She expressed satisfaction that within four and a half decades since then significant 

investigations óhave embraced the isolation, the determination of the constitution, and in some cases, the 

synthesis of a large variety of terpenoids, various heterocycles, including alkaloids. glucosides, 

cardenolides, plant coloring matters and antibioticsô, their commercial utilization and their chemical 

transformation into useful products. 

She mentioned that efforts should be made for extensive development in chemical engineering and 

industry ranging from giant petro-chemical and fertilizer complexes to small sector industries, and those 

developing downstream products - a variety of chemicals used in the polymers, dyes, agricultural and 

pharmaceutical industries. 

Power Development 

She emphasized the need for Development of Alternative Sources of Energy, as she voiced the 

apprehension that coal and oil resources may be exhausted in future. She opined that alternative source 

of energy like solar, wind, tidal and geo-thermal will have to be assessed.  

Science and Humanism 

She asserted that óall efforts to develop science and technology will be futile if human implications of 

science are not given due considerationô. 

She concluded with the song of Tagore. 

"Where knowledge is free; 

Where the world has not been broken up 

into fragments by narrow domestic walls; 

Where words come out from the depth of truth; 

Where tireless striving stretches its 

arms towards perfection; 

Where the clear stream of reason has not lost its way 

Into the dreary desert sand of dead habit 

Unto that Heaven of Freedom, 

my Father, let my country awake". 

óMay we all join in this quest for such a Heaven of Truth and Freedomô. 
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                                                                                        Sponsored by Leica Microsystems   

Program Schedule Day-1 (4th January, 2025, Saturday) 

Registration 8:00-8:45AM  

11:00-12:00PM: Inaugural Ceremony (Mukto Mancha)  

Garlanding the portrait  of Prof. Asima Chatterjee and Song  

Welcome Address by the Conference Chair and Vice-President of Professor Asima Chatterjee Foundation Kolkata (PACFK)  

Address by the Vice Chancellor, University of Calcutta (CU) 

Address by the Registrar, Biswa Bangla Biswabidyalay (BBB) 

Address by the President, Luminescent Organic Consortium of India (LOCI) 

Address by:  The Guest of Honour, Dr. Shashi Panja     

Honourable Minister-in-Charge, Department of Industries, Commerce & Enterprises, Women & Child Development  

and Social Welfare, Govt. of West Bengal, Kolkata 

Inaugural Address by the Honourable Guest-in-Chief, His Excellency Dr. Bratyabrata Basu     

Minister-in-Charge, Department of Education, Govt. of West Bengal, Kolkata 

Tea Break: 12:00-12:25PM 

 

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

Technical Session 1                                 Technical Session 2                                Technical Session 3                                          Technical Session 4                                           

                                                                                Sponsored by Syngenta Biosciences Pvt. Ltd.  

Chairperson:   

Prof  Lucia CAPORASO, Italy 

Chairman:   

Prof. Brindaban C. Ranu, IACS 

 

Chairman:      

Prof. Dhrubajyoti 

Chattopadhyay, Sister Nivedita 

University 

Chairman: 

Prof. Atul Goel, CDRI 
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9:00AM-9:30 AM   

Plenary Lecture-1: PAC Award 

Lecture (National) 

Speaker: Prof. Hiriyakkanavar 

Ila,  JNCASR Bangalore 

Title:  Design and Development 

of New Synthetic Methods for  

Biologically Important 

Heterocycles: Few 

Reminiscences and Reflections    

9:00AM-9:30AM       

Plenary Lecture -5:  

Speaker:  Prof.  Biplab Maji, 

IISER Kokata 

Title:   Remote Regio- and 

Enantioselective C(sp2)ïH 

Activation: Substrate vs Catalyst 

Control 

 

9:00AM-9:30AM       

Plenary Lecture -7  

Speaker: Prof. Asit K. 

Chakraborti, IACS Kokata   

 

Title:  New Therapeutic Leads 

through Sustainable Medicinal 

Chemistry 

9:00AM-9:30AM  

Plenary Lecture-9       

Speaker: Prof. Amitava Das, IISER 

Kokata 

Title:  Nanostructured Aggregates Short 

Peptides for Therapeutic Applications 

 

9:30-10:00 AM 

Plenary Lecture -2:  PAC 

Award Lecture (International)   

Speaker: Prof. Bimal K. 

Banik, Prince Mohammed Bin 

Fahd University, Saudi Arabia 

Title:  Discovery of New Beta-

Lactams as Novel Anticancer 

Agents 

9:30-10:00 AM  

Plenary Lecture -6  

Speaker:   Prof. Subhabrata Sen, 

SNU  

 Title:  C-H functionalization to 

heterocycles and heteroarenes 

9:30-10:00 AM  

Plenary Lecture -8  

Speaker:  Prof.  Kaustabh 

Kumar Maiti, NIIST, 

Trivandrum  

Title:   Exploring Therapeutic 

Potential of Phytochemical Entities 

Through Surface-enhanced Raman 

Spectroscopy 

9:30-10:00 AM         

 Plenary Lecture-10  

Speaker:  Prof. Suhrit Ghosh, IACS, 

Kolkata  

Title: Ferroelectricity and Piezoelectricity 

in Supramolecular Donor-Acceptor 

Materials 

10:00-10:30 AM 

Plenary Lecture -3 

Speaker:  Prof. Pierre H. 

Dixneuf,  University of Rennes, 

CNRS, France 

 

Title:   Catalytic 

Functionalisations of Phosphine 

C-H bonds  and New reactions 

of  Interrupted Reduction 

Intermediates 

10:00-10:20 AM 

Invited Lecture-1  

Speaker:  Dr. Arunabha Thakur , 

Jadavpur University 

Title: Controlled Photooxidation via 

Singlet Oxygen Generation by 

Triplet Harvesting in a Heavy Atom 

Free Pure Organic Dithienylethene-

Naphthalene Diimide 

10:00-10:20 AM 

Invited Lecture-4  

Speaker:  Prof. Animesh Das, IIT 

Guwahati 
Title: Selective C-C and C-O Bond 

Forming Reaction using Electron-

Poor Metal Catalysts 

 

10:00-10:20 AM 

Invited Lecture-7  

Speaker:  Dr. Nayan Ranjan Singha 

Title: Supramolecular Chemistry of Non-

Aromatic Electro-Active Luminescent 

Polymers towards Multi-Purpose Sensing 

and Opto-Electronic Responses  
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 10:30-11:00 AM  

Plenary Lecture-4:  PAC 

Award Lecture (Industry)   

Speaker: Dr.  Manjunath 

Bhanu, 

Syngenta Biosciences Pvt Ltd   

Title:   Research and 

Development in Crop Protection 

ï Idea to Market 

10:20-10:40AM         

Invited Lecture-2  

 

Speaker: Prof.  Debdas Ray, SNU 
Title:  Triplet harnessing and why we 

should care! 

 

10:20-10:40AM         

Invited Lecture-5  

Speaker: Prof. Soumyaditya 

Mula, BARC 

 Title:  BODIPY Based Heavy-

Atom-Free Triplet Photosensitizers 

for Photodynamic Therapy of 

Cancer 

10:20-10:40AM         

Invited Lecture-8  

       

Speaker: Prof. Tanusree Bala, CU 

Title:  Thereôs Plenty of Room at the 

Interface 

10:40-11:00 AM        

Invited Lecture-3  
Speaker: Prof. Ram Kinkar Roy ,  

BITS-Pilani Rajasthan  

Title:  Investigation of Nonradiative 

Relaxation of Tetrabenzo-

heptafulvalene Derivative by 

Spin-Flip Time Dependent Density 

Functional Theory (SF-TDDFT): A 

Computational Approach to Explore the 

Aggregation-Induced Emission 

Mechanism 

10:40-11:00 AM        

Invited Lecture-6  

Speaker: Prof. Shanti Gopal 

Patra, NIT Silchar 

Title:  NHC-Transition Metal 

Catalyzed Dehydrogenative 

Oxidation of Alcohols to 

Carboxylic Acids 

10:40-11:00 AM        

Invited Lecture-9  

Speaker: Prof. Subhasis Roy, CU  
Title: Harnessing Nanomaterials for Solar-

Driven Photoelectrochemical Water Splitting: 

Chemistry for a Sustainable Future 

 

12:00-12:25 PM                                                                        Tea Break  & Poster Session               

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

Technical Session 5                                         Technical Session 6                               Technical Session 7                                               Technical Session 

8 

                                                                                         Sponsored by Aurigene Discovery Technology Limited  

Chairman:   

Prof. Giuseppe Aiello, Italy   

Chairman:  

Indrajeet Sharma,  

University of Oklahoma 

Chairman: 

Prof. Chhanda Mukhopadhyay, 

Calcutta University 

Chairman:  

Prof. Chaitali Mukhopadhyay, Calcutta 

University 

12:30PM-1:00 PM     

Plenary Lecture-11:  PAC 

Award Lecture (Industry)  

12:30PM-1:00 PM     

Plenary Lecture-13  

Speaker:  Prof. Subhas C. Pan, IIT 

12:30PM-1:00 PM     

Plenary Lecture-15  

Speaker: Prof. Tushar Kanti 

12:30PM-1:00 PM     

Plenary Lecture-17  

Speaker: Prof. Anirban Bhattacharyya, 
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Speaker: Dr Susanta 

Samajdar, Aurigene Discovery 

Tech. Ltd. 

Title:   Discovery of first-in-class 

Pan KRAS degrader clinical 

candidate for the treatment of 

mutant KRAS driven cancers 

Guwahati 

Title:   Silver, Indium and Rhodium 

Catalyzed Cyclization Reactions 

Chakraborty, IISc, Bengaluru 

 Title:   Endo-trig Radical 

Cyclization in the Synthesis of 

Terpenoid Natural Products  
 

Calcutta University  

Title:  Materials Growth and Unique Alloy 

Properties of Group III-Nitride 

Semiconductors 

  

Time: 1:00-1:30 PM 

Plenary Lecture-12:  PAC 

Award Lecture (International)  

Speaker: Prof. Stephen 

Hashmi, Germany 

Title:  New Reactivity Patterns 

by Gold Catalysis 

Time: 1:00-1:30 PM 

Plenary Lecture -14  

Speaker   Prof. Sitaram Pal, KIIT  

Title :  Synthesis of Spiroindolenines 

& Carbamates   to find an Agro-

Chemical Lead 

Time: 1:00-1:30 PM 

Plenary Lecture -16  

Speaker:    Prof. Vinod Kumar 

Tiwari, Banaras Hindu 

University, Banaras 
Title:  Growing Impact of óClick 
Chemistryô in Glycoscience: 

Development of Diverse 

Glycohybrids/Glycodendrimers and 

their Applications 

Time: 1:00-1:30 PM 

Plenary Lecture-18  

Speaker: Prof. Inamur R. Laskar, BITS 

Pilani 
Title: Molecular Luminescent Compounds for 

Efficient Analyte Sensing in Vapor/ or Gas 

Phase 

1:30-3:25PM                                                                                             Lunch Break  

 Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)                                          

        Technical Session 9                                        Technical Session 10                    Technical Session 11                                  Technical Session 12   

Sponsored by  PI Heath Sciences Ltd  

Chairperson:   

Prof. Frederic W. Patureau, 

Germany 

Chairperson:    

Prof. Avijit Banerji, CU                                                                      

Chairperson: 

Prof. Julie Banerji, Calcutta 

University  

Chairperson   

Prof. Pinaki Choudhuri, Calcutta 

University 

3:30-4:00PM  

Plenary Lecture-19:  PAC 

Award Lecture  

Speaker: Prof. Debabrata 

Maiti, IIT Bombay  

Title:   Utilization of CO2 in 

synergistic triple catalysis for 

3:30-4:00PM  

Plenary Lecture-21  

Speaker:   Prof. P. Shanmugam, 

CLRI  

Title:  Cerium Ammonium Nitrate 

(CAN)/ROH And Iodine/CAN As 

Efficient Reagents For C-H 

3:30-4:00PM  

Plenary Lecture-23  

Speaker:   Prof. Debasish 

Bandyopadhyay, CU, Kolkata 

Title:   Melatonin protects against 

non-steroidal anti-inflammatory 

drug-induced gastric ulceration: 

3:30-4:00PM  

Plenary Lecture-25  

Speaker:  Prof. Patit P. Kundu, IIT 

Roorkee 

 

Title:  Development of various transition 

metals, nitrogen and sulfur doped carbon 
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anti-Markovnikov 

hydrocarboxylation of industrial 

alkenes 

 

Functionalization: Synthetic 

Transformation Of MBH Adducts 

Of N-Methyl Isatin, 3,3ô-Bis-Indolyl 

And 3,3ô-Bis-7-Azaindolylmethane 

 

Mechanism(s) and significance 

 

for application as cathode catalyst in single 

chamber microbial fuel cell 

Time: 4:00-4:30PM 

Plenary Lecture-20:  PAC 

Award Lecture:  Dr. Sunil K. 

Mandal, PI Heath Sciences Ltd 

Topic:  Synergy for 

Sustainability: The power of 

Collaboration and Partnership in 

Driving Innovation   

Invited Lecture:  

Speaker:  Dr. Sandeep Jain, PI 

Industries   

Title:  Technologies for 

Continuous Manufacturing: 

Reaction, Inline work-up and 

beyond 

Time: 4:00-4:30PM 

Plenary Lecture-22  

Speaker: Prof. Arindam Indra, IIT 

Bhubaneswar 
Title: Building a bridge between 

organometallic chemistry and energy 

conversion processes 

Time: 4:00-4:30PM 

Plenary Lecture-24  

Speaker: Prof. Asish Ranjan Das, 

CU 

Title:  Photosynthetic and 

Electrosynthetic Approaches 

towards Sustainable Synthesis of 

Drug-like Cores 

Time: 4:00-4:30PM 

Plenary Lecture-26  

Speaker:  Prof. Soumyajit Das, IIT 

Ropar 
Title:  -́Extended Antiaromatic 

Indenofluorenes: From Targeted to Unusual 

Syntheses and Open-shell Properties 

 

4:30-4:55 PM                              Tea Break & Poster Session  

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

        Technical Session 13                                    Technical Session 14                         Technical Session 15                                 Technical Session 16            

                                                                                                         Sponsored by   Wiley 

Chairman:   

Prof. Shoubhik Das, Germany 

Chairman 

Prof. Naohiko Yoshikai, Tohoku 

University, Japan                                                               

Chairman 

Dr. Sukhendu Mandal  

IICB, Kolkata                                                                       

 

Chairperson 

Prof.  Nikhil Guchhait, Calcutta 

University  



ICCHD -2025 

58  

5:00-5:30PM  

Plenary Talk-27:  PAC Award 

Lecture (National) 

Prof. Brindaban C. Ranu, 

IACS 

Title:   My Journey through a 

Green Path: Mechanosynthesis - 

A Powerful Tool for the 

Chemical Transformation and 

Synthesis of Biologically Active 

Molecules and Functional 

Materials 

5:00-5:30PM  

Plenary Talk-28: 

Speaker:   Prof.  Ravi P. Singh,  

IIT Delhi  

Title:  New Endeavours in 

Asymmetric Vinylogous Reactions: 

Towards Functionally Rich Synthon 

5:00-5:30PM  

Plenary Talk-29: 

Speaker:  Prof. Aniruddha 

Banerji, St Xavierôs College 

Title:   Exploring the potential of 

some natural phytochemicals for 

targeting epidermal growth factor 

receptor (EGFR) in breast cancers  

5:00-5:30PM  

Plenary Talk-30: 

Speaker:  Prof. Apurba Lal Koner, 

IISER Bhupal  

Title:  Fluorescent molecular rotors for 

understanding sub-cellular stress and 

communication 

5:30-5:50 PM 

Wiley Sponsor Talk  

Speaker: Dr. Subhabrata 

Mukhopadhyay, Wiley  

Title:  Pubic Ethics and Scope of 

Generative AI in Scientific 

Pubication 

5:30-5:50 PM 

Invited Lecture-10  

Speaker: Prof. Basker 

Sundararaju, IIT Kanpur  

Title:  Evolution of Co(III) -Catalysis 

in Asymmetric C-H Bond 

Functionalizations 

5:30-5:50 PM 

Invited Lecture-11  

Speaker: Prof. Srijit Biswas, CU 
Title: 3-Membered Aza-

Heterocycles; A Versatile Precursor 

Towards Pharmaceuticals & Value 

Added Chemicals 

 

5:30-5:50 PM 

Invited Lecture-12  

Speaker:  Prof. Sk Masum Nawaz, 

BITS Pilani Hyderabad 

Title:  Contact-Electrification for Energy 

Harvesting and Self-Powered Sensors 
 

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

        Technical Session 17                                  Technical Session 18                         Technical Session 19                                     Technical Session 20 

 

                                                 Sponsored by Royal Society of Chemistry India Private Limited 

5:50-6:20PM 

Plenary Talk-31: 

Speaker: Prof. Malte Brasholz 
Title:   New Radical-Induced and 

Photooxidative Syntheses 

of N-Heterocycles and Alkaloids 

5:50-6:20PM 

Plenary Talk-32: 

Speaker:  Prof. Indu Bhusan Deb, 

IICB  

Title:   Synthesis of  Functionalized 

N-Heterocycles via Electrochemical  

and Annulation Reactions 

5:50-6:20PM 

Plenary Talk-33: 

Speaker: Prof. Smritimoy 

Pramanik, Calcutta University 
Title:  Interaction of Curcumin and 

Curcumin Pyrazole with DNA G-

quadruplexes 

5:50-6:20PM 

Plenary Talk -34: 

Speaker:  Prof. Sanchita Goswami, 

Calcutta University 

Title:   Visualization of Excited State 

Intramolecular Proton Transfer (ESIPT) in 

benzimidazole based chemosensors 
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6:20-6:40 PM 

RSC Sponsor Talk:  

Speaker:  Dr. Rajdip  Roy, RSC 

India Pvt Ltd    

Title:    RSC: Building 

Community 

6:20-6:40 PM 

Invited Lecture-13  

Speaker: Prof. Mossaraf Hossain, 

NBU 
Title: The novel compounds to combat 

multiple cancers: Synthesis of 2-

acetoxyimidazole derivatives from 

imidazole N-oxides 

 

6:20-6:40 PM 

Invited Lecture-14  

Speaker: Prof. Saikat Khamarui , 

GGDCK 
Title: Ru-Catalysis for C-H 

Activation vs Rearrangement: Diverse 

Array of Functionalized Molecules 

 

6:40-6:50 PM 

Invited Lecture-15  

Speaker: Prof. Anindita Das, IACS 
Title: A Versatile Step-Growth Polymerization 

Route to Enzymatically Degradable Functional 

Polyesters and Their Biomedical Implications 

 

6:40-7:10 PM                                                                                            Mukto Mancha  

Panel Discussion: Industry Academia Consortium  

Chairpersons:  Dr. Manjunath Bhanu, Director,  Syngenta Biosciences Pvt Ltd   

                           Dr. Sunil K. Mandal, Vice-President, PI Health Sciences Ltd  

                           Prof. Atul Goel, Senior Professor, CDRI 

                           Prof. Dilip K. Maiti, Vice -Chancellor, Biswa Bangla Biswabidyalay 

Resource Persons 

Dr Dipak R Patil  PI Industries Ltd, Udaipur  Senior Research Scientist 

Dr Gururaj P. Kini  PI Industries Ltd, Udaipur  Team Leader 

Dr. SARABINDU ROY  PI Industries Ltd, Udaipur  GROUP LEADER 

Dr. Subir Sadhukhan  Assistant Director at Curia India Pvt. Limited  

Mr. Dilip Venkatrao 

Jarikote Curia India Pvt. Ltd.  Senior Research Scientist II 

Mr. Erigala Venkata 

Reddy Curia India Pvt. Ltd.  SRS-III  

Mr. Pritam Biswas Curia India Pvt. Ltd.  Senior Research Scientist-I  

Dr Sandeep Jain PI Industries Ltd  Sr. Director- Special Technologies 

Dr Dushyant Jain PI Industries Ltd  Team Leader- Special Technologies 

Dr Abhishek Sud PI Industries Ltd  Sr. Group Leader- Process R&D 

Mr. Vijay Kalla  PI Industries Ltd  Sr. Team Leader- Process Engineering 
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7:10-9:30 PM                                                                                                        Dinner   
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Day 2: 5th January 2025 (Sunday) 
  

    Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

               Technical Session 21                                 Technical Session 22                             Technical Session 23                          Technical Session 24                                           

                                                                                          Sponsored by Akzo Nobel India Limited, Dulux 

Chairperson: 

Prof. Hiriyakkanavar Ila, 

JNCSAR Bangalore     

Chairperson:  

Prof. Mark Gandelman, 

Technion Institute, Isreal  

Chairperson: 

Prof. Ricardo Castarlenas, 

ISQCH, Spain 

  

Chairperson: 

Prof. Nilay Karchaudhuri, BRSNC 

9:00AM-9:30 AM   

Plenary Lecture-35 

Speaker:  Indrajeet Sharma,   

University of Oklahoma, USA 
Title:   Harnessing Carbene/Nitrenes 

for Drug Discovery 

 

9:00AM-9:30 AM   

Plenary Lecture-39 

Speaker:   Prof. A. T. Biju, IISc 

Bangalore 

Title: Lewis Acid-Catalyzed 

Reactions of Bicyclo[1.1.0]butanes 

(BCBs) for the Synthesis of 

Functionalized Bicyclic 

Frameworks 

9:00AM-9:30 AM   

Plenary Lecture-43:  

Prof. Surajit Ghosh, IIT Jodhpur  

Title:  Quinazoline and Quinoline 

Based Small Molecules as 

Utrophin Upregulator via AhR 

Antagonism for the Treatment of 

Duchenne Muscular Dystrophy   

  

9:00AM-9:30 AM   

Plenary Lecture-47  

Speaker Prof. Arnab Rit, IIT Madras  

Title:  Nanotechnology-Assisted Detection 

of Blood Cholesterol and White-Light 

Emission in Aqueous Solutions 

 

9:30-10:00 AM 

Plenary Lecture -36   

Speaker: Prof. Naohiko 

Yoshikai, Tohoku University, 

Japan 

Title:  Novel Reaction and 

Structural Chemistry of 

Hypervalent Iodine Compounds 

9:30-10:00 AM 

Plenary Lecture-40:   

Speaker: Prof. Manas K. Ghorai, 

IIT Kanpur   

Title: Synthesis of bioactive 

molecules using MOC, DROC and 

ROC Strategies 

9:30-10:00 AM 

Plenary Lecture-44  

Speaker: Prof. P. Jaisankar, 

IICB, Kolkata  

Title:   Development of Novel 

Bioactive Small Molecules from 

Synthetic and Natural Sources for 

Infectious and Non-Infectious 

Diseases 

9:30-10:00 AM 

Plenary Lecture-48  

Speaker: Prof. Ajit K. Mahapatra,  

IIEST  

Title:   Chromo-fluorogenic sensors for 

chemical warfare agents in real-time 

analysis: A unique non-invasive 

chemodosimetric approach 
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10:00-10:30 AM 

Plenary Lecture -37 

Speaker:  Prof.  Lucia 

Caporaso,   University of 

Salerno, Italy 

Title:  Advances in Upcycling 

Polyethylene: Exploring E-CO 

Copolymerization through DFT 

Calculations for Sustainable 

Solutions 

10:00-10:30AM        

Plenary Lecture-41 

Speaker:   Prof. Abu T. Khan, IIT 

Guwahati                                       

Title:   Greener Synthesis of 

Substituted Quinolines and 

Polycyclic Heteroaromatics 

 

10:00-10:30AM        

Plenary  Lecture-45 

Speaker:  Prof. Manab 

Chakraborty, BITS Pilani  

Title: Phosphonate to Aldehyde 

Conversion using Molecular 

Oxygen: An Intermediate 

Trapping Approach to Access 

Vital Fluorophores 

10:00-10:30AM        

Plenary Lecture-49 

Speaker: Prof. Sudip Kumar Das, 

Calcutta University 

Title: Pb(II) removal from its aqueous 

solution using raw and fermented nut shells 

 

 10:30-11:00 AM  

Plenary Lecture-38  

 

Speaker:   Prof. Isabelle 

Chataigner,  Sorbonne 

Université, CNRS, France 
 

Title :    Dearomatizing Diels-

Alder Reactions of Nitroarenes 

with Silyloxydienes. DFT as a 

Tool to Control 

Diastereoselectivity 

10:30-11:00 AM        

Plenary Lecture-42 

Speaker:   

Prof. Chandan K. Jana, IIT 

Guwahati 
Title:  Switching Nitrone Reactivity: 

Arene Functionalization of 

Nitrosoarenes 

 

10:30-11:00 AM               

Plenary Lecture-46 

Speaker:   Prof. Mainak 

Banerjee, BITS Pilani   

Title:   Solid-phase 

Mechanochemical Tandem C-H 

Activation 

10:30-11:00 AM               

Plenary Lecture-50 

Prof. Amiya K. Panda, Green University 

 

Title:  Methanolic Extract of Acorus 

calamus Rhizome Loaded Nanostructured 

Lipid Carriers: Preparation, 

Physicochemical Properties and In Vivo 

Anti-allergic Activity Studies 

11:00-11:25 AM                                                                           Tea Break  & Poster Session               

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

       Technical Session 25                                 Technical Session 26                              Technical Session 27                          Technical Session 28 

                                                                                         Sponsored by Reddyôs laboratory  

Chairperson:   

Prof. Bimal K. Banik, Saudi 

Arabia  

Chairperson: 

Prof. Ralf Jackstell  

LIKAT, Germany                                                                

Chairperson: 

Prof. Dipak R. Mal, IIT 

Kharagpur                                                                                                                                             

Chairperson: 

Prof. Sasankha S. Mohanta 

CU                                                                                                                                             

11:30AM-12:00 PM     

Plenary Lecture-51     

11:30AM-12:00 PM     

Plenary Lecture-55  

11:30AM-12:00 PM     

Plenary Lecture-57  

11:30AM-12:00 PM     

Plenary Lecture-59  
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Speaker: Prof.  Frederic W. 

Patureau,  RWTH Aachen 

University, Germany 
Title :  Development of Cross 

Dehydrogenative Coupling 

Reactions 

 

Speaker:  Prof. Partha S. Das, IIT 

Dhanbad 

Title:  Expanding Discovery 

Chemistry Toolbox: From Concept 

to Practice  

Speaker:  Prof.  Susanta Sekhar 

Adhikari, Calcutta University  
Title:  Development of a new class of 

self-aggregative bis-arylidene 

Oxindole as broad- spectrum breast 

cancer and colorectal cancer-selective 

therapeutics 

Prof. Subrata Ghosh, IIT Mandi 

 

Title:  Organic Small Molecules for OLED 

Technology 

12:00 PM-12:30 PM     

Plenary Lecture-52   

Speaker: Prof. Shoubhik Das, 

University of Bayreuth, 

Germany 

Title:  Selectivity-Driven 

Sustainability by Using Single 

Atom Photocatalysts 
 

12:00 PM-12:30 PM     

Plenary Lecture-56 

Speaker:     

Goutam Brahmachari, Visva 

Bharati, Shantiniketan  

Title:  Electrochemistry-Driven 

Organic Synthesis 

12:00 PM-12:30 PM     

Plenary Lecture-58 

Speaker:    Prof. Soumen Basu, 

TIET  

Title:   Revolutionizing 

Photocatalysis: High-Performance 

Monolithic Metal 

12:00 PM-12:30 PM     

Plenary Lecture-60 

 

 Prof.  Sujit Kumar Ghosh, Jadavpur 

University 

 

Title:  Electromagnetic Coupling Effect on 

the Plasmonic Properties of Gold 

Nanostructures 

 

Time: 12:30PM-1:00 PM 

Plenary Lecture-53 

Speaker:  Prof. Ricardo 

Castarlenas,  ISQCH Spain 

 

Title:  Ligand-Controlled 

Interrupted Alkyne Dimerization 

within Rh-NHC Architectures 

 

Time: 12:30PM-12:50 PM 

Invited Lecture-16  

 

Prof. Kalyan K. Sadhu, IIT 

Roorkee 

Title:  Oxygen: a reagent to 

generate air stable carbon centered 

radicals 

Time: 12:30PM-12:50 PM 

Invited Lecture-19  

Speaker: Prof. Tapas Ghosh,  

Jadavpur University 

 

Title:  Employing Nickel 

Catalysis to Access Heterocyclic 

Scaffolds and APIs: Mechanistic 

Study and Docking Interactions 

Time: 12:30PM-12:50 PM 

Invited Lecture-22  

Prof. Mijanur Rahaman, CU 

 

Title:  Polymer based smart 

nanoassemblies for cancer cell selective 

drug delivery applications 

Time: 1:00-1:30 PM 

 

Plenary Lecture-54:  PAC 

Award Lecture  

Speaker: Dr.  Rakeshwar 

Bandichhor 

Title: Strategies for Synthesis of 

Eribulin Related Substances: A 

12:50-1:10PM   

Invited Lecture-17  

 Speaker: Prof. G. Jayamurugan, 

INST Mohali  

    

Title:    Nanotechnology-Assisted 

Detection of Blood Cholesterol and 

White-Light Emission in Aqueous 

12:50-1:10PM   

Invited Lecture-20  

Speaker:  Prof. Saugata Hazra, 

IIT Roorkee 

Title: Unraveling Novel 

Mechanisms Targeting ɓ-Lactam 

Antibiotics: Crystallographic 

Revelations Shaping the Atomistic 

12:50-1:10PM   

Invited Lecture-23  

Speaker: Prof. Suman Kalyan Samanta, 

IIT Kharagpur  

Title: Conjugated and Non-conjugated 

Porous Organic Polymers in Sustainable 

Photocatalytic and Adsorptive 

Environmental Remediation 



ICCHD -2025 

64  

Stereochemical Insight  
 

 

 

 

Solutions Blueprint for Next-Generation 

Diagnostics Against Antimicrobial 

Resistance (AMR) 

 

 

1:10-1:30PM   

Invited Lecture-18  

Prof.  Debashis Chakraborty,  

IIT Madras  

Title: Biodegradable Polymers and 

Copolymers 

 

 

1:10-1:30PM   

Invited Lecture-21  

Speaker:  Dr. Bibaswan Biswas, 

CCRH 
Title: Pharmacopeial Standardization 

of Homoeopathic medicines in India: 

The present practice and potential 

future development 

1:10-1:30PM   

Invited Lecture-24  

Speaker: Prof. Amitava Mandal,  

Raiganj University 

Title:  Assembling a New Generation 

Smart Materials with Supramolecular 

Approaches 

1:30-3:25PM                                                                                             Lunch Break & Poster Session  

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 

Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)                                       

        Technical Session 29                                     Technical Session 30                         Technical Session 31                               Technical Session 32                                   

Sponsored by  TCG Life Sciences Limited      

Chairperson: 

Prof. Pierre H. Dixneuf, 

University of Rennes 

Chairperson: 

Prof. Isabelle Chataigner, CNRS, 

France                                                                      

Chairperson: 

Prof. Manas Chakrabarti     

Bose Institute, Kokata                                                                   

Chairperson: 

Prof. Amrita Chatterjee, BITS Pilani 

Goa 

3:30-4:00PM  

Plenary Lecture-61  

Speaker:  Prof. Gandelman 

Mark, Technion ï Israel 

Institute of Technology, Israel    

Title:   Nitrenium Ions: Ligands, 

Reagents, Catalysts 

3:30-4:00PM  

Plenary Lecture-63  

Speaker:   Prof. Debaraj 

Mukherjee, Bose Institute   

Title:   Effect on C-2 Carbonylation 

of Sugar Enol Ethers Towards 

Altered Reactivities 

3:30-4:00PM  

Plenary Lecture-65  

Speaker: Prof. Samit Guha 

Title: Design of Multifunctional 

Mechanically Interlocked 

Molecules-Based Targeted 

Imaging Agents  

 

 

3:30-4:00PM  

Plenary Lecture-67 

Prof. Sk. Manirul Islam ,  

Kalyani University  

 

Topic: Development of functionalized 

porous materials and their catalytic 

applications  
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4:00-4:30PM  

Plenary Lecture-62  

 

Speaker: 

 Prof. Mate Erdelyi, Upsalla 

University, Sweden 
Title :   Halogen bond activation in 

gold catalysis 

4:00-4:30PM  

Plenary Lecture-64  

Speaker:  Prof. Ganesh 

Venkataraman, IIT Kharagpur  
Title:  Nickel-Catalyzed Oxidative 

Cyclization of ˊ-Systems 

 

 

4:00-4:30PM                              

Plenary Lecture-66  

Speaker: Prof. Sandipan Halder 

Title : Organocatalytic Domino 

Protocol: A Potential Tool for the 

Synthesis of Biologically 

Prevalent Ring Systems 

4:00-4:30PM  

Plenary Lecture-68  

 

Speaker: Prof.  Sanjib Banerjee   

IIT Bhilai  

Title:   Sustainable Synthesis of Molecular 

Materials for Engineering and Biomedical 

Applications 

 

 

Time: 4:30-4:50PM 

Invited  Lecture-25:  PAC 

Award Lecture  

Speaker: Prof. Sudipta Raha 

Roy, IIT Delhi  
Title: Utilizing Renewable Energy 

to Functionalize C(sp2)-H Bond for 

the Synthesis of Value-Added 

Compounds 

4:30-4:50PM 

Invited Lecture-27 

Speaker:  Dr. Sushobhan Ghosh, 

Alipurduar University  

 

Title:  Semiconducting Behavior of 

Organic Cocrystal Driven by the 

Proton Coupled Charge Transfer 

Through H-bonding 

 

4:30-4:50PM 

Invited Lecture-29 

Speaker:  Prof. Safiul Alam, AU 

Title : Synthesis of Carbazoles via 

Palladium-Catalyzed Aryl CïH 

Activation Under Green 

Conditions and Study of Their 

Interactions with Calf-thymus 

DNA 

4:30-4:50PM 

Invited Lecture-31 

Speaker: Prof. Achintya Singha, Bose 

Institute 

 
Title : Tuning exciton-plasmon interaction 

in transition metal dichalcogenides coupled 

with noble metal nanostructures  

 

Time: 4:50-5:10PM 

Invited Lecture-26  

Speaker:  Dr.  Subir Sadhu 

Khan, Curia India  

Title:   Saponin: A Green and 

Efficient Natural Surfactant for 

Suzuki-Miyaura Cross-Couplings 

of Heteroaryl Substrates in 

Aqueous Media at Ambient 

Conditions 

4:50-5:10 PM 

Invited Lecture-28  
Speaker:  Prof. Ranjan Jana, IICB 

Title:  Molecular Diversity via 

Switchable 1,2-Shift in C-H 

Activation Cascade 

4:50-5:10 PM 

Invited Lecture-30  
Speaker: Dr. Palash Pandit, SNIM  

Title:  Hydrazino Helicenes: 

Unlocking their Potential as High-

Energy Organic Molecules for 

Rechargeable Lithium-Ion 

Batteries 

Time: 4:50-5:10PM 

Invited Lecture-32  

Speaker: Dr. Moupiya Ghosh, IEM -

UEM 
Title:  Enhanced antibacterial activity of 

azithromycin conjugated magnetic nanocarrier 

 

5:10-5:35 PM                              Tea Break & Poster Session  

Hall -1 (Meghnad Saha Auditorium,      Hall -2 (J N Bhar Auditorium ,              Hall -3 (Chemistry Lecture                      Hall -4  (N R Sen 
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Auditorium,    

Meghnad Saha Bhavan, 1st floor)         Institute of Radiophysics, 1st floor)         Theatre, Palit Building, 1st floor)                             Ground floor)  

        Technical Session 33                               Technical Session 34                         Technical Session 35                                       Technical Session 36 

                                                             Sponsored by PerkinElmer (INDIA) Private Limited  

Chairperson:  Prof. Stephen 

Hashmi, Germany 

Chairperson:   

  Prof. Malte Brasholz,  

University of Rostock, Germany 

Chairperson:   

 Prof. Jhimli Sengupta, West 

Bengal State University 

Chairperson:   

Prof. Aparna De, SCGC, Kolkata  

  

5:40-6:10PM  

Plenary Lecture-69: 

Speaker:  Prof. Ralf  Jackstell,  

Leibniz Institut für Katalyse , 

Germany 

Title:    Homogenous 

Carbonylations of olefins and 

alkynes 

 

5:40-6:10PM  

Plenary Lecture-70: 

Speaker: Prof. M. Bakthadoss, PU 
Title:  Distal meta-CïH 

functionalization of Ŭ-substituted 

cinnamates 

 

5:40-6:10PM  

Plenary Lecture-71: 

Speaker: Prof. M. Murali, NC 

Tirchi  
Title:  Bioinspired Models for 

Copper Oxidases: Experimental and 

theoretical approach 

 

5:40-6:10PM  

Plenary Lecture-72: 
Prof.  Soumyajit Roy, IISER Kolkata 

 

Title:  From Catalysis to A Device in Market: 

On Soft-oxometalates  

 

6:10-6:30 PM 

Invited Lecture-33 

Prof. Joyram Guin, IACS 

 

Title:  Light-Induced Oxime 

Group Transfer Using Sulfonyl 

Oxime Ethers 

 

 

 

 

 

6:30-6:50 PM 

Invited Lecture-34 

Dr. Nanda Dulal Paul, IIEST 

 

Title: Ligand-Centered Redox 

6:10-6:30PM      

Invited Lecture-35 

 

Speaker:   Prof. S. 

Peruncheralathan, NISER 

Bhubaneswar 

Title:  New Strategies For 

Benzoheterocycle Synthesis and 

Functionalization 

6:10-6:30PM      

Invited Lecture-38 

 

Peaker: Dr. Bubun Banerjee, 

AU 

Title:  Green and sustainable 

synthesis: Our developments 

6:10-6:30PM      

Invited Lecture-41  

 

Speaker: Dr. Tithi Maity  

 

Title:  Design and Development of 

Cu/Fe/In/Eu/Zn Complexes and 

Coordination Polymers for Sustainable 

Health and Environmental Applications 

 
6:30-6:50PM      

Invited Lecture-36  

Speaker: Prof. Sayanti 

Chatterjee, IIT Roorkee 

 Title:  Unlocking an Eco-Friendly -

NH to -O Functional Group 

Transfer Strategy for In-water 

6:30-6:50PM      

Invited Lecture-39  

Speaker: Prof. Raj Nandi, 

Jadavpur University 

Title:  Functionalization of 

heterocycles by exploitation of 

week bond of hypervalent iodine 

6:30-6:50PM      

Invited Lecture-42  

Speaker: Prof. Goutam Biswas, CBPBU 

Title:  Introduction of Jeanbandyite 

Currency in Material World 
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Induced Chemical 

Transformations.  

 

 

 

 

 

 

6:50-7:10 PM 

Special Lecture 

Speaker: Prof. Giuseppe Aiello 

Title:  Marine life diversity 

through time: a paleoecological 

perspective from the Paleozoic to 

the Anthropocene 

 

 

Transformation of Organic Sulfides  reagent and its application towards 

therapeutic interest 

6:50-7:10PM      

Invited Lecture-37  

Speaker:  Dr. Krishnanka 

Shekhar Gayen 
Title: Synthesis of Low-Valent Metal 

Nanoparticles By Green Method And 

Development of Their Catalytic 

Reduction Properties 

 

6:50-7:10PM      

Invited Lecture-40  

Prof. Soumen K. Samanta, 

Biswa Bangla Biswabidyalay 

Title:  Organic-Inorganic Hybrid 

Materials for Biomedical 

Applications 

6:50-7:10PM      

Invi ted Lecture-43  

Speaker: Prof. Hari Shankar Biswas, 

SNC 

Title: Recent Progress in Hydrogenated 

Diamond-Like Carbon Thin Films: 

Deposition Techniques and Surface 

Engineering Innovations 

 

7:10-7:30PM 

Valedictory Session 
 

7:30-10:00 PM                                                                                     Dinner   
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Brief CV of Chairpersons 

 

 
Prof. Lucia Caporaso, Salerno University, Italy 

Lucia Caporaso obtained her Ph.D. in Chemistry in 1996 from the University of Naples Federico II, 

under the supervision of Prof. P. Corradini. After completing her postdoctoral research at the University 

of Verona (1998ï2000) and at the University of Salerno (2000ï2004), she began her academic career at 

the University of Salerno, where she served as Assistant Professor in Industrial Chemistry in the 

Department of Chemistry and Biology from 2004 to 2017. In 2017, she was appointed Associate 

Professor of Industrial Chemistry at the same institution. She has also obtained three full professorship 

national habilitations in the fields of Inorganic Chemistry, Industrial Chemistry, and Principles of 

Chemical Engineering. In 2011, she was awarded a research fellowship for a DFG-funded project at the 

Department of Chemistry, University of Konstanz, where she worked in the lab of Prof. Stefan 

Mecking.Visiting professor at the University of Konstanz (2012 and 2013) and at the KAUST Catalysts 

Center, King Abdullah University of Science and Technology (2014).She currently collaborates with 

internationally researchers, including Prof. Stefan Mecking (University of Konstanz, Germany), Prof. 

Steven P. Nolan (Ghent University, Belgium), Prof. Eugene Y.-X. Chen (Colorado State University, 

USA), Prof. Moris Eisen (Technion-Israel Institute of Technology, Israel), Prof. Albert Poater 

(University of Girona, Spain), and Prof. Luigi Cavallo (KAUST Catalysts Center, King Abdullah 

University of Science and Technology). Her research focuses on understanding reaction mechanisms in 

both homogeneous and heterogeneous catalysis through computational and experimental approaches. 

Key areas of interest include: computational studies of polymerization mechanisms with transition metal 

complexes, the mechanism of organocatalytic reactions, and the theoretical study of electro- and 

photocatalytic reactions of environmental importance. 

 

 
Prof. Brindaban C Ranu, School of Chemical Sciences, IACS 

Professor Brindaban C. Ranu received his M.Sc. from Calcutta University and obtained his Ph.D. from 

Jadavpur University working with Professor U.R. Ghatak at Indian Association for the Cultivation of 

Science. He did his post-doctoral work in Virginia Tech, USA with Prof. T. Hudlicky during 1982-85 

and started independent research at the department of Organic Chemistry, IACS from 1985. He became 

Professor in 1996, senior Professor in 2006 and served as Head of the Organic Chemistry department 

during 2003-2008. He retired from regular job in 2013 and currently is continuing as INSA Honorary 

Scientist in the same department. He is a fellow of West Bengal Academy of Science & Technology, 

Indian Academy of Sciences, Bangalore and Indian National Science Academy, New Delhi. He 

received the J C Bose fellowship from DST, Govt. of India. He received N.S. Narasimhan Award in 

1993 and Chemical Research Society of India Silver medal in 2009 and Sir J C Ghosh Memorial award 

of Indian Chemical Society in 2018 among others. His work primarily focuses on the issue of Green 

Chemistry. He has already published 305 papers in highly reputed international journals and currently 

his h-index is 71. Professor Ranuôs works received considerable appreciation all over the world and he 

has been invited to deliver key note, plenary and invited lectures in symposia in India and abroad. His 

research on green synthesis stimulated much interest and inspiration in the chemical community, at 

large. Professor Ranu has also edited a book entitled, óBall Milling Towards Green Synthesis ï 

Applications, Projects, Challengesô published by Royal Society of Chemistry in 2015, which received 

great appreciation from the practicing chemists. 
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Sister Nivedita University

With Best Complements 

from
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Prof. (Dr.) Dhrubajyoti Chattopadhyay, Vice Chancellor, SNU, Kolkata 

Prof. (Dr.) Dhrubajyoti Chattopadhyay is currently the Honôble Vice Chancellor of Sister Nivedita University, 

Kolkata from January 2020 onwards and was the Founder Vice Chancellor of Amity University Kolkata from 

2015-2019. Prof. Chattopadhyay was the Dean, Faculty of Science at the University of Calcutta from 2003 to 2007. 

He was the Pro-Vice Chancellor of the University on 2008 till 2015. He was also the Director at the Centre for 

Research in Nano Science and Nano Technology at the University from 2007 till 2015. Prof. Chattopadhyay has a 

research experience of more than 37 years and has a teaching experience of more than 41 years. During his research 

career he had visited numerous places in India and abroad like USA, UK, Brazil, Australia, Japan, South Korea, 

China, Thailand, Malaysia and Singapore. 35 students obtained their PhD under his direct and joint supervision 

during their PhD programme. He has around 150 research papers and 9 book chapters to his credit till date. Prof. 

(Dr.) Dhrubajyoti Chattopadhyay is a scientist and academic par excellence.  

 

 

Prof. Dr. Atul Goel  did PhD in the area of Bioorganic and Medicinal Sciences from the Central Drug Research 

Institute (CDRI), Lucknow, India in 1998 and postdoctoral research at the National Institutes of Health (NIH), 

Bethesda, USA during1999-2001. In November 2001, he joined as faculty in the CSIR-CDRI, where he is currently 

working as Chief Scientist in the area of development of new drugs, diagnostics and medical devices. He has 

guided more than 24 doctoral and 15 postdoctoral fellows and has more than 25 years of research experience. He 

has published >120 peer-reviewed research articles in the journals of high repute and has 18 national and 

international patents to his credit. He is a Fellow of Indian Academy of Sciences (FASc) since 2021. His research 

interests encompass the discovery and development of new affordable medicines/devices and his group is actively 

involved in developing new fluorescent dyes and nanomaterials for their application in biomedical sciences and 

optoelectronic (OLEDs) devices. He has licensed and transferred five technologies to industries.  

(1) Technology of CDRI-399 (BonJon) as Medicated Bone Implant Material for Fracture repair. 

(2) Discovery of Investigational New Drug CDRI-1500 (NCE, Under Phase-I Clinical Trial) for Bone Fracture 

Repair. 

(3) Technology of ñFluorescent probes for the development of RT-PCR based detection of COVID-19ò  

(4) Technology of Nucleic Acid Staining Dye óGreenRô for biomedical applications 

(5) Technology of Fluorescent Quenchers for nucleic acid research and diagnostics 

He has received many prestigious awards and honours: 

Honors/Awards: 

1. Vasvik Award -2023 for development of indigenous affordable technologies. 

2. Dr. Mridula Kamboj Award -2022 for Technology of a Novel orally active Fracture Healing Drug  

3. CSIR-CDRI Technology Award 2022 for technology of Fluorescent Dyes and Quenchers  

4. NASI Reliance Industries Platinum Jubilee Award 2019 

5. CSIR Technology Award 2019 by Honorable President of India Shri Ram Nath Kovind Ji 

6. CRSI Bronze Medal 2016 by The Chemical Research Society of India. 

7. Rajib Goyal Prize 2015 by Kurukshetra University 

8. DAE-SRC Outstanding Investigator Award 2015 by Department of Atomic Energy, Science Research Council, Govt. of India.  

9. Alexander von Humboldt Fellowship 2008, Federal Republic of Germany, Germany. 

10. Young Scientist Award 2005 by Council of Science and Technology, India 
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Prof. Giuseppe Aiello, University ñFederico IIò Naples, Italy 

Giuseppe Aiello, obtained his Ph.D. in Sedimentary Geology in 1998 from the University of 

Naples "Federico II", with a thesis titled Paleoecology and Biostratigraphy of the Tortonian-

Pliocene Ostracod Assemblages of Central-Northern Calabria. After completing his Ph.D., he 

carried out research at the Polska Akademia Nauk in Warsaw, Poland, from 1998 to 1999, 

before returning to the University of Naples "Federico II". In 2018, he was appointed 

Researcher and, in 2020, Associate Professor in Paleontology at the same institution. He is 

currently a Professor of Paleontology and Paleoecology in the Department of Earth Sciences at 

the University of Naples "Federico II".His scientific interests focus on paleontological and 

ecological studies of ostracods (Ostracoda: Crustacea), benthic foraminifera (Foraminifera: 

Retaria), and, to a lesser extent, planktic foraminifera from the Miocene to the Recent. His 

research has extensively explored the taxonomy, paleoecology, and biostratigraphy of marine 

Miocene, Pliocene and Quaternary ostracods from central and southern Italy, including 

sedimentary successions deposited in volcanic areas (Phlaegrean Fields, Vesuvius) and in 

archaeological sites (Pompeii, Salerno). He has also investigated the taxonomy and 

paleoecology of marine Miocene ostracods of Central Paratethys (Poland) and Eastern Atlantic 

(Morocco).In addition, he has worked on the taxonomy and ecology of marine ostracod 

assemblages from the Mediterranean area and the Western Atlantic (Brazil).Further, he has 

conducted paleoenvironmental studies based on marine and nonmarine calcareous and 

siliceous meiofaunal assemblages, including benthic foraminifers and ostracods, from Greek 

Quaternary successions and archaeological sites of the Campania Region. His work also 

addresses the morphological inter- and intra-specific variability of ostracod shell features and 

the ecological responses of benthic for aminiferal and ostracod assemblages to anthropogenic 

impacts in Italian coastal areas. 

 
Prof. Indrajeet (Inder) Sharma, University of Oklahoma, USA 

Indrajeet Sharma is an Associate Professor in the Department of Chemistry and 

Biochemistry at the University of Oklahoma and currently serves as the 2024 Chair of the 

American Chemical Society-Oklahoma Section. He earned his M.Sc. from the Indian Institute 

of Technology, Kharagpur, and completed his Ph.D. in glycopeptide chemistry under the 

guidance of Prof. David Crich, graduating in 2011 from Wayne State University. Dr. Sharma 

then undertook a Lucille Castori Fellowship at Memorial Sloan-Kettering Cancer Center with 

Prof. Derek S. Tan before joining the University of Oklahoma in 2014. 
Dr. Sharma's research centers on developing innovative synthetic methods leveraging metal-carbene 

chemistry for applications in total synthesis and drug discovery. His work has garnered substantial 

funding from prestigious agencies, including the NIH, NSF, DOD, ACS-PRF, and the Oklahoma Center 

for Science and Technology (OCAST). The findings from his research have been published in high-

impact journals such as ACS Catalysis, Nature Communications, and Science. 

Awards: 

2018:    National Science Foundation (NSF)-Early CAREER Award 

2018:    American Chemical Society (ACS)-PRF Doctoral New Investigator Award  

2012ï2014: The Lucilli Castori Postdoctoral Fellowship, Memorial Sloan-Kettering Cancer Center 

2004ï2006:   Merit Scholarship, IIT-Kharagpur 

2001:    Meritorious Award, University of Delhi 
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Professor Chhanda Mukhopadhyay, Department of Chemistry, University of Calcutta 

Prof. Chhanda Mukhopadhyay obtained her PhD Degree under the supervision of Prof. Usha Ranjan 

Ghatak, the then Director of Indian Association for the Cultivation of Science, Kolkata, in 1991. She did 

her post doctoral studies initially, under the guidance of Prof. Siddhartha Roy, Bose Institute, Kolkata 

from 1991-1994 working on structure and dynamics of bent DNA.. She then moved to the United States 

for her further post doctoral work under the guidance of Prof. Bimal K. Banik, at M.D. Anderson 

Cancer Centre, Houston from 1998 to 2000 where she worked on ñpolycyclic aromatic compounds as 

anticancer agentsò. Spending a few years at St. Paulôs Cathedral Mission College, she joined University 

of Calcutta in 2005 and was promoted to full professor from June, 2010. At present, Prof. 

Mukhopadhyay has about 200 publications all in International journals of repute. She works mainly on 

Organic synthesis, Green Chemistry, heterogeneous catalysis, C-H activation, to mention only a few 

aspects of her work.  

Awards: Gold medal from University of Calcutta for standing first class first in the University in 1984 

Chemical Research Society of India, Bronze medal award in 2015 

R.S. Verma Memorial Award from Indian Chemical Society in 2015.  

 

 

CHAITALI   MUKHOPADHYAY   

 Professor, Department of Chemistry, University of Calcutta. 

Ph.D. from Molecular Biophysics Unit, Indian Institute of Science, Bangalore. 

AREAS OF SPECIALISATION  

Chemical and biochemical recognition, structure and dynamics of macromolecules, high resolution and 

two-dimensional NMR spectroscopy and other spectroscopic measurements on interacting systems, 

molecular modeling and molecular dynamics simulation of large systems. 

 

 
Prof. Dr. Frederic W. Patureau, RWTH Aachen University, Germany 

 

Professor Frederic W. Patureau obtained his Ph.D. in 2009 from the University of Amsterdam (UvA, 

Netherlands) under the guidance of Prof. Dr. Joost N. H. Reek. After postdoctoral studies with Prof. Dr. 

Frank Glorius at the WWU Münster (2009-2011), he started his independent career as a junior professor 

at the TU Kaiserslautern. In 2018, he became Synthetic Organic Chemistry Professor at the RWTH 

Aachen University, Germany.Awards: 

Alexander von Humboldt Fellowship 

JSP fellowship of the Bürgenstock Conference  

Dr. Otto Röhm Memorial Fellowship 

Thieme Chemistry Journal Award 

ERC Starting Grant 
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Prof. Naohiko Yoshikai, Tohoku University, Japan 

Professor Naohiko Yoshikai obtained his Ph.D. in 2005 from University of Tokyo under the guidance 

of Professor Eiichi Nakamura. After working as an Assistant Professor at the same university (2005-

2009), he moved to Singapore in the summer of 2009 to start his independent career as a Nanyang 

Assistant Professor at Nanyang Technological University (NTU). He was promoted to an Associate 

Professor with tenure at NTU in 2016. In the spring of 2021, he returned to Japan to join Tohoku 

University as a Full Professor. 

Awards: 

Mukaiyama Award, The Society of Synthetic Organic Chemistry of Japan (2022) 

TCIïSingapore National Institute of Chemistry (SNIC) Industry Award in Synthetic Chemistry (2020) 

Chemical Society of Japan Award for Young Chemists (2014) 

 

 
Professor (Mrs.) Julie Banerji 

PACFK, GB 

Professor (Mrs.) Julie Banerji, FAScT, FISC, obtained her BSc (Honours in Chemistry, 1966), MSc 

(Chemistry, 1968) - standing first in both examinations. She received her PhD (Organic Chemistry with 

Prof. Asima Chatterjee, 1972) from the University of Calcutta. She worked As a Pool Officer in CSIR,  

then in CCRAS before joining the Chemistry Department of the University of Calcutta in 1978 as 

Lecturer. She became Professor at this Department in 1996. She was Head of Department of Chemistry 

(2000-2002), Deputy Programme Coordinator of the UGC Centre of Advanced Studies in Chemistry, 

Dean - Faculty of Home Science and Museology, member of Senate and Faculty Council. She worked 

in a post-doctoral position at University of East Anglia, Norwich, UK (1974-76), and as UNESCO-

UNDP Fellow USA (1982) at Pennsylvania State University and other Universities. She has extensively 

visited several countries, and delivered invited lectures at a number of Universities and International 

Conferences. She retired from University of Calcutta in 2011. Since then she has been actively engaged 

in carrying out collaborative research, writing reviews and working for science popularisation through 

the Indian Science News Association.  

She was a Council member of the Indian Science Congress Association, and Convenor of the Childrenôs 

Science Congress Forum in 1996-97. She has a long association with the Indian Science News 

Association, serving as Council member, General Secretary and is now a Vice-President. She has 

received a number of academic awards including the prestigious R. C. Mehrotra Memorial Lifetime 

Achievement Award {10 Session of ISCA, 20}; Premchand Roychand Fellowship, Mouat Medal and 

Griffith Prize of the Calcutta University. She is a Fellow, West Bengal Academy of Science and 

Technology, and Fellow of the Indian Science Congress Association. She anchored the prestigious 

QUEST Programme of the National Television Network for a number of years.She has been engaged in 

research in different areas of Organic Chemistry since 1969: Study of Natural Products on all aspects; 

drug development from Indian Medicinal Plants; Heterocyclic Chemistry; Lewis acid catalysed 

reactions; [3+2] cycloadditions. She had Research collaboration with scientists in USA, UK, France, 

Switzerland, Germany, Japan and a number of Indian Universities and Institutes.She has published more 

than 150 papers, and has over 170 Abstracts in Proceedings of International and National 

Conferences/Symposia including several invited and plenary lectures.  
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Prof. Pinaki Chaudhury, Dept. of Chemistry,    University of 

Calcutta. 

Prof. Pinaki Chaudhury  is a Professor in the Department of Chemistry, University of 

Calcutta. He obtained his Ph. D. working with Prof. Sankar Prasad Bhattacharyya at 

the Department of Physical Chemistry, Indian Association for the Cultivation of 

Science. His area of interest is Theoretical Chemistry with the specific area being the 

use of stochastic algorithmic techniques in elucidating structural and dynamical 

features of atomic and molecular clusters.  

 

Prof. Shoubhik Das, University of Bayreuth, Bayreuth, Germany 

 

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. 

Awards: 

Odysseus Award 

Francqui lecturer award  

EuChemS young investigator 

JSP Fellowship 

Liebig Fellowship 

UK- India Education and Research Initiative (UKIERI) Fellowship 
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Professor Avijit Banerji  

Retired Professor, University of Calcutta 

Conference Chair, ICCHD-2025 

 

Professor Avijit Banerji , FAScT, FISC, obtained his BSc (Honours in Chemistry, 1964), MSc (Chemistry, 1966) 

and PhD (Organic Chemistry with Prof. Asima Chatterjee, 1970) from the University of Calcutta. He joined the 

Chemistry Department of the University of Calcutta in 1972 as Lecturer, and became Professor in 1986. He was 

Head of Department of Chemistry (1996-98), Deputy Programme Coordinator then Programme Coordinator (2003-

11) of the UGC Centre of Advanced Studies in Chemistry, Chairman - Undergraduate Board of Studies in 

Chemistry, member of Faculty Council and Senate. He worked as Nuffield Fellow at University of East Anglia, 

Norwich, UK (1974-76), and as UNESCO-UNDP Fellow USA (1982) at Pennsylvania State University and other 

Universities. He has extensively visited several countries, and delivered invited lectures at a number of Universities 

and International Conferences. After his retirement from University of Calcutta he was attached as Sir Asutosh 

Mookerjee Fellow (ISCA-DST) with the Central Ayurveda Research Institute of Drug Development, CCRAS, 

Kolkata (2016-2021).He was General Secretary, Indian Science Congress Association in 2006-2009, having 

previously served as Treasurer (2004-2006), and Sectional President in Chemistry (1996-1997). He has had a long 

association with the Indian Chemical Society, serving as Council member, Treasurer, Honorary Secretary (1990-

1993) and Vice-President (1996-1997, 2000-2001). He represented the ICS in the Federation of Asian Chemical 

Societies, and was founder-member of the Board of Asian Network on Research in Anti-Diabetic Plants 

(ANRAP).He has received a number of academic awards including the prestigious R. C. Mehrotra Memorial 

Lifetime Achievement Award {101st Session of ISCA, 2014}; 15th Mukarram Khundker Memorial Lecture (1998 - 

Dhaka University); Indian Chemical Society - Basudev Banerjee Award (1991), P. K. Bose Memorial Award 

(1993). He was nominated Fellow, West Bengal Academy of Science and Technology (from 1990), and Fellow of 

the Indian Science Congress Association (2019). He has been engaged in research involving diverse area of 

Organic Chemistry since 1967: Study of Natural Products on all aspects; [3+2] cycloadditions; Heterocyclic 

Chemistry; Computational Chemistry; NMR studies; Single Electron Transfer Reactions.  He has published more 

than 170 papers, and has over 190 Abstracts in Proceedings of International and National Conferences/Symposia 

including several invited and plenary lectures.  

 

 
Dr. Sukhendu Vikas Mandal 

Former professor IICB Kolkata 

 

Dr. Sukhendu Vikas Mandal obtained his Ph. D. degree in chemistry from Calcutta University in 1979. He did his 

post-doctoral research at the University of Alberta (1979 ï 1980) in Canada, the State University of New York at 

Stony Brook (1981 ï 1983) and the National Research Council of Canada at Ottawa (1988 ï 1989). He joined 

Chemistry Division, CSIR Indian Institute of Chemical Biology, Kolkata in 1983 and retired from the institute in 

2013 as chief scientist. Fourteen students received Ph. D. degree under his supervision and he has 63 publications in 

reputed international journals in his credit. 
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Prof. Nikhil Guchhait, Calcutta University, India  

Professor Nikhil Guchhait did his doctoral research under late Prof. Mihir Chowdhury at Indian Association for 

the Cultivation of Science, Jadavpur. He worked as post doctoral fellow with Prof. Lionel Goodman at Rutgers 

University, USA, and as JSPS fellow with Prof. N. Mikami at Tohoku University, Japan. As a visiting faculty he 

worked with Prof. F. Lahmani at University of Paris Sud XI, France and with Nobel laureate Prof. Y. T. Lee at 

IAMS, Taiwan.  Before joining as a faculty member in the Department of Chemistry, University of Calcutta he was 

faculty member at IIT Guwahati and at Visva Bharati, Shantiniketan 

 

Prof. Ila  received her ph.D. degree from IIT Kanpur (1968). After a postdoctoral stay with prof. R. L. Whistler at 

Purdue University, USA (1969), she joined Central drug Research Institute, Lucknow (1970) as research scientist. 

Togather with her husband Prof. H. Junjappa, also a chemistry professor, she moved to new North Eastern Hill 

University, Shillong in 1977, to establish a School of Chemistry there. She became professor in 1986, and joined 

the Department of Chemistry at IIT Kanpur, her alma mater, in 1995. After her superannuation (2007), she moved 

to Bangalore and joined  Jubilant Biosys as óprincipal advisor, medicinal chemistryô (2007-2009). In 2010 January, 

she moved to New Chemistry Unit,  Jawahar lal Nehru Centre for Advanced Scientific Reserach (JNCASR) 

Bangalore, as INSA Senior Scientist (2010-2014) and presently continuing there as óHindustan  Leverr research 

professor (2015 onward).Prof. Ila   has been elected fellow of Indian Academy of Science Bangalore (FASc.)  

(1990) and Indian National Science Academy (FNA) (2001). She has been awarded Chemical Research 

Society  of India, Life Time Achievement Award Gold Medal in (2019) and silver medal (2001), AV Ramarao 

Foundation prize  in Chemistry(2001), Indian Chemical Society medal. She has been Alexander von Humboldt 

Fellow (1984-1985, R. Gompper,Munich; 1998, 2000, 2001, 2003, 2016 with Prof. L. F. Tietze, Goettingen, 2004, 

2005, 2010, 2011,2015 with Prof. Paul  Knochel , LMU, Munich),  Marie Curie Visiting Fellow (1995)  at Uni of 

Cambridge, UK, , INSA exchange visitor in UK and France (1993, 1996), visiting professor ( at Sevilla, Spain, 

1999, USC, Los Angeles, 2002, University of Sendi,Japan , (2012).She has delivered several plenary and invited 

lectures in several international conferences aswell as National symposia.She has been co-author of more than 265 

research publications in international journals and her research activities revolve around design and development of 

efficient new synthetic methods for biologically important molecules especially heterocycles. Her biography has 

been published in óLilawatiôs Daughtersô, a book published by Indian Academy of Science bangalore (2008) on 

Indian Women Scientists and recently in óVigyan Vidushiô a book published by  Vigyan Prasar DST (2023), New 

Delhi on Indian women scientists onô Azadi ka Amrut Mahotsavô. 
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Prof. Mark Gandelman, Technion, Israel 

Mark was born and raised in Moldova, and at the age of 18 he immigrated to Israel. He received a B.Sc. degree in 

chemistry in 1995 from Tel Aviv University, and a Ph.D. degree in 2003 from the Weizmann Institute of Science 

under the supervision of Prof. David Milstein. Holding the Rothschild fellowship, Mark performed his post-

doctoral studies at Harvard University in the group of Prof. Eric N. Jacobsen. In 2005, he joined the Schulich 

Faculty of Chemistry in the Technion as an assistant professor and became a full professor in 2020. Mark holds the 

Abronson Family Chair in Chemistry. His research program encompasses studies in organometallic, organic and 

main group elements chemistry and homogeneous catalysis. 

 
Dr. Ricardo Castarlenas, ISQCH-University of Zaragoza, Spain 

Dr. Ricardo Castarlenas obtained his Ph.D. in 2001 from the University of Zaragoza under the guidance of Prof. 

Miguel A. Esteruelas working in the stoichiometric imination of alkynes with Osmium complexes. After 

postdoctoral studies with Prof. Pierre H. Dixneuf in the University of Rennes-1 (2001-2004), studying the olefin 

metathesis activity of Ruthenium-arene catalysts, he returns to University of Zaragoza (2004-2007) as associate 

researcher working in catalytic application of Osmium derivatives. Later, he become ñRamon y Cajalò researcher 

(2007-2012) and ARAID foundation senior research fellow (2012-2015). In 2016 he obtains a CSIC permanent 

research position in the ISQCH to develop Rhodium-NHC catalytic transformations. He was visiting Professor at 

the University of LôAquila in Italy (2015).  

Awards: 

Young Research Prize of the Spanish Royal Society of Chemistry (2008) 

Senior Research Prize of the Royal Academic Sciences of Zaragoza (2011) 

 

 
Dr. Nilay Karchaudhuri , Associate Professor of Chemistry at Barrackpore Rastraguru Surendranath College, 

holds a Ph.D. (2008) from the University of Calcutta, an M.Sc. in Organic Chemistry (1995) from the same 

university, and a B.Sc. in Chemistry (Hons., 1993) from Ramakrishna Mission Vidyamandira, Belur Math. A 

recipient of the UGC-CSIR Junior Research Fellowship and Lectureship (1995), Dr. Karchaudhuri specializes in 

Green Chemistry, Organometallics, and Sustainable Materials. Since 2016, he has served as Associate Professor, 

contributing significantly to research, with 398 citations, an h-index of 11, and an i10-index of 11. Notable 

achievements include chairing a session at Commonwealth Chemistry (RSC, 2024), co-chairing Modern 

Perspectives of Advances in Chemical Science (MPACS, 2024), and serving as a member of the Board of Studies 

(UG) at West Bengal State University (2022ï2024). He is a life member of IACS, Indian Chemical Society and 

was an affiliate member of Royal Society of Chemistry. One of his research works was included in ñGreener 

Approaches to Undergraduate Chemistry Experimentsò published by American Chemical Society to integrate 

ñGreen Chemistryò into the college chemistry curriculum. 
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Bimal Krishna Banik  

Ph.D., C.Chem., F.R.S.C., F.I.C.S., F.I.S.R.O.S.E.T., F.R.S.C.S., F.I.C., Gold Medalist 

Bimal Krishna Banik conducted his doctoral research at the Indian Association for the Cultivation of Science, 

Calcutta with Professor U. R. Ghatak. Then, he pursued  postdoctoral research at Case Western Reserve University 

(USA) with Professor  R. G. Salomon and Stevens Institute of Technology (USA) with Professor A. K. Bose.  He 

was a Tenured Full Professor and First Presidentôs Endowed Professor in Science & Engineering at the University 

of Texas and the Vice-President of Research at the Community Health Systems of Texas. At present, Dr. Banik is a 

Full Professor, Deanship of Research at the Prince Mohammed Bin Fahd University, Kingdom of Saudi Arabia. 

Professor Banik has taught Chemistry to B. S., M. S., and Ph. D. Students in USA and Saudi Arabia Universities 

for many years. His class teaching skills are exceptionally strong and these are certified by several thousand 

students through their confidential written evaluations. He has developed new courses as a part of curriculum in the 

USA. In research, he has supervised approximately 300 students, 20 postdoctoral fellows, 7 Ph. D. research 

scientists and 28 university faculties. He has acted as the Advisor of two studentsô organizations that have 1400 

students. Many of his students have completed Ph. D., D. Pharm. and M. D. degree from US Universities and have 

been working at national/international institutions, health centers and industries.Professor Banik has conducted 

synthetic organic chemistry and chemical biology research on cancers, antibiotics, catalysis and natural 

products. As the Principal Investigator (PI), he has been awarded $7.25 million in grants from USA NIH and USA 

NCI. Importantly, he has more than 740 publications (US patents, books, book chapters, papers, reviews, name 

reactions, perspectives and editorials) and 530 presentation abstracts. He has edited 12 and also authored 12 books. 

The number of citations of his publications is more than 10,000.  Dr. Banik is ranked within the Top 2% Scientist 

every year since this program is initiated. He served as the PI of a joint green chemistry symposium between USA 

and India. He has chaired 20 symposiums at the American Chemical Society (ACS) National Meetings and over 2 

dozen conferences at the National and International level, including 1 at the Nobel Prize Celebration. In the 

capacity of Chair, he has introduced about 300 Speakers.  Dr. Banik is a Reviewer of 93, Editorial Board Member 

of 26, Editor-in-Chief of 12, Founder of 8, and Guest Editor of 10 research journals. As the Editor-in-Chief, he has 

recruited approximately 200 Associate Editors and Editorial Board Members. He is an Examiner of NSF, NCI, 

NIH, NRC, DOE, ACS and International grant applications; Reviewer of promotion & tenure of faculty of national 

and international universities; Examiner of doctoral theses; and Panel Member of US NSF and US NCI/NIH 

Funding Sections. He has served as the Chair/Member of more than 100 scientific committees. He was the Chair of 

the University of Texas M. D. Anderson Cancer Centerôs drug discovery symposiums and directed their US NCI 

funded analytical chemistry Core Laboratory. Dr. Banik was given the Indian Chemical Societyôs Life-Time 

Achievement Award; First Presidentôs Endowed Professorship at the University of Texas in 87 years; Mahatma 

Gandhi Pravasi Honor Medal from the UK Parliament; US National Society of Collegiate Scholarsô Best Advisor 

Award for students; Professor P. K. Bose Endowment Medal; Dr. M. N. Ghosh Gold Medal; University of Texas 

Board of Regentsô Outstanding Teaching Award; ACS Member Service Award; several Awards on top-cited Papers 

by Elsevier; and Best Researcher, Teacher and Mentor Awards by the UTPA. Dr. Banik was recognized/honored by 

numerous organizations including Burdwan University; Bejoy Narayan College; ACS News and SEED; Elsevier, 

RSC, US NCI-NIH-US Research Foundations; Times of India; AAAS; Stevens Institute of Technology; India and 

US Newspapers; Bentham Publisher; and Down to the Earth Magazine. Dr. Banik received approximately 200 

invitations to deliver keynote and distinguished lectures in 35 countries. He hosted distinguished professionals 

including Nobel Prize Winners, US White House Secretary, US Senators, and Editors of Top ACS Journals. 

 
Dr. Ralf Jackstell, Leibniz Institut für Katalyse, Germany 

Dr. R. Jackstell, studied mathematics and chemistry from 1989-1994. From 1995-1998 made his 

research on organophosphorous Chemistry and obtained his Ph.D. in 1998 from the University of 

Rostock under the guidance of Dr. Arno Balszuweit. After postdoctoral studies at the Institute of 

organic Catalysis(IFOK) with Professor M. Beller he became a topic leader (Organic Bulk Chemicals, 

now Applied Carbonylations) 2002 in the same workgroup (Applied Homogeneous Catalysis) at the 

Leibniz Institute for Catalysis(LIKAT).During this time he was an author of app.175 publications and 

inventor of >120 patents.  
 

https://www.catalysis.de/en/research/applied-homogeneous-catalysis/
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Professor D. Mal, IIT Kharagpur, India  

Professor D. Mal, an alumnus of the Calcutta University, received PhD degree (University of Missouri-Kansas 

City, Mentor: Professor Layton L. McCoy) in 1981. Following 3 years of post-doctoral research with Professor 

Frank M Hauser at the Oregon Graduate Center, USA, he joined Bose Institute, Kolkata in 1984 as a lecturer. In 

1987, he joined IIT Kharagpur as a reader, superannuating in 2017 as a Professor (Higher Administrative Grade).  

During 2011-2014, he served as the head of the department. For a semester in 1998, he was a visiting professor at 

SUNY Albany, USA. He has published over 130 international research publications, and mentored 32 PhD theses. 

Post retirement, he taught at Vidyasagar University, Diamond Harbor Women University, and IISER Berhampur as 

a visiting professor during 2018-2023. 

His research interests were focused on annulation strategies and pericyclic reactions for the total synthesis of 

natural products (anthracyclines, angucyclines, quinones, coumarins, isocoumarins, lignans, carbazoles, etc.). He 

has published the book ñAnionic annulations in organic synthesis (2018, Elsevier)ò. He has also developed a 40-

lecture NPTEL video course: Heterocyclic Chemistry (2014, YouTube).  

He is a recipient of Phi Kappa Phi Honor certificate (University of Missouri, USA). He is a Fellow of West Bengal 

Academy of Science and Technology (2012) as well as a Fellow of the Royal Society of Chemistry, UK. 

 

 

Prof. Sasanka Sekhar Mohanta, Department of Chemistry, University of Calcutta, India 

Professor Sasanka Sekhar Mohanta completed his B. Sc. (Chemistry Honours) from Ramakrishna Mission 

Residential College Narendrapur under University of Calcutta and M. Sc. from University of Calcutta. He obtained 

his Ph.D. (Sc.) degree from Indian Association for the Cultivation of Science (Through Jadavpur University), 

Kolkata. He worked as a Lecturer in Chemistry in Ramakrishna Mission Residential College Narendrapur for few 

months and then moved to Department of Chemistry, University of Calcutta, as a Lecturer. Since 1997, he has been 

serving University of Calcutta as a faculty member. He did his postdoctoral work in Tamkang University, Taiwan. 

He guided 18 Ph. D. students, published around 125 papers in journals of international repute and completed or is 

running four major projects funded by DST, Government of India. The foci of his research area are Molecular 

Magnetism, Crystal Engineering, Bioinorganic Chemistry and Chemosensors ï both experimental and theoretical. 

 

 
Pierre H. Dixneuf, Emeritus Professor, University of Rennes, France 

Pierre H. Dixneuf did his PhD on Ferrocene chemistry with Prof Dabard and postdoc in England on NHCarbene 

complexes with prof Lappert. He started to create a Catalysis group as a professor in Rennes in 1985. He 

successively developed selective catalytic transformations of alkynes, incorporation of CO2, ruthenium-vinylidenes 

and -allenylidenes in catalysis, enantioselective hydrogenation for industry with chiral Ru catalysts, new alkene 

metathesis catalysts for the transformation of plant oil derivatives. He is now contributing since 2007 to catalytic 

CïH bond activation/functionalization, using mostly Ru(II) and Rh(I) catalysts recently for the modification of 

ligands and heterocycles via interrupted reduction. He was Scientific Deputy Director of CNRS Chemistry in Paris 

(1996-1999), he founded the CNRS-University of Rennes research Institut de chimie de Rennes in 2000  and was 

University of Rennes vice-president for research (2001-2004). He has co-authored 490 publications and reviews, 

120 dealing with Green C-H bond modifications, and co-edited 7 books. He received international prizes from 

Germany, Italy, Spain, Portugal, R P China, Taiwan, India, and from French académie des sciences. He is the 

foreign member of 4 academies of sciences in Europe and India.  
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Professor Isabelle Chataigner obtained her Ph.D. in 1997 from the university of Nantes under the guidance of Dr. 

Jean Villiéras. After postdoctoral studies with Professor Cesare Gennari at the University of Milan (1998-1999), 

she started her career at the University of Rouen Normandie as associate professor. She obtained her Habilitation 

from this university in 2009 and became Full Professor at the University of Rouen Normandie in 2013. She has 

additionally, since 2017, a CNRS temporary position at the Laboratoire de Chimie Th®orique, Sorbonne Universit®, 

Paris, France.Visiting Professorships at Tohoku University (Sendai, Japan, 2016), at Osaka Prefecture University 

(Sakai, Japan, 2018). 

 
Prof. Dr. Manas Chakrabarty 

Retired Professor Bose Institute 

Manas Chakrabarty, born on 7th January, 1948, obtained M.Sc. (Chemistry degree) in 1968) and Ph.D. (Sc.) 

degree in 1974, both from Calcutta University. His Doctoral Supervisor was Late Professor (Mrs.) Asima 

Chatterjee. After a brief spell of Postdoctoral research (1976-1978) on the Synthesis of Porphyrins with Late 

Professor A.H. Jackson in the Cardiff University, Wales, U.K., he worked in the fields of Chemistry of Plant and 

Marine Natural Products and in the R. & D. Division of an Indo-Holland Industry in Kolkata. Finally, he joined 

Bose Institute, Kolkata as a Faculty member in Chemistry, from where he retired in 2008 and as an Emeritus 

Scientist (CSIR) in 2013. His fields of specialisation are Chemistry of Natural Products, Synthetic Heterocyclic 

Chemistry and Green Chemistry. He supervised 12 Doctoral students and has 80 scientific publications in many 

national and international journals in India and abroad. He presented Papers and Chaired sessions in a number of 

National and International Symposia / Conferences in India.  

He has had been teaching at M.Sc. (Chemistry) / B. Tech. (Polymer Sc. & Technol.) classes at various Universities 

and Colleges and at M.S. (Pharmacy) classes in NIPER, Kolkata. He is a Fellow of The Royal Society of 

Chemistry, U.K., Indian Chemical Society, Indian Science Congress Association, IACS, and Zoological Society, all 

in Kolkata. He is a Member of the Editorial Board of Arkivoc (USA) and Science and Culture of the Indian Science 

News Association (in Science College, Rajabazar campus, Kolkata) where he is an Honorary Secretary. He has a 

number of publications on popular science topics and scientists in Anandabazar Patrika, Science and Culture, 

Jnan-O-Bignan, Monthly Bulletin of The Asiatic Society, Kolkata, 4 No.. Platform (webgine), Scientifica 

Communica and Bignan Kahon (e-Papers), etc. 

 
Prof. Amrita Chatterjee, BITS Pilani KK Birla Goa Campus, India  

Professor Amrita Chatterjee obtained her Ph.D. in 2006 from Jadavpur University, India under the guidance of 

Late Professor P. K Bhattacharya. After postdoctoral studies with Professor Kyo Han Ahn at POSTECH, South 

Korea (2006-2009), she started her independent career as assistant professor at BITS Pilani KK Birla Goa campus, 

and she became full professor in 2021.  

Her current research interests are molecular sensor using AIEgens, fluorescent carbon nano materials such as 

carbon dots, graphene quantum dots, graphene oxide, and polydiacetylene moiety, and green chemistry. She has 

more than 85 publications and two patents to her credit.   
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Prof. A. Stephen K. Hashmi, Heidelberg University, Germany 

Professor A. Stephen K. Hashmi obtained his Ph.D. in 1991 from LMU Munich under the guidance of 

ProfessorG. Szeimies. After postdoctoral studies with Professor B. M. Trost at Stanford University (1991-1993), he 

started his independent career with Prof. J. Mulzer at Free University of Berlin, University of Frankfurt and 

University of Vienna, he obtained his Habilitation from Frankfurt University and was visiting Scientist at the 

University of Tasmania.After Professorships at Marburg University and Stuttgart University (Associate Professor), 

he became Full Professor at Heidelberg University in 2007. 

Visiting Professorships at Gakushuin University (Tokyo, Japan, 2008), at Milan University (Milan, Italy, 2010), 

Tokyo Institute of Technology (Tokyo, Japan, 2012) and Keio University (Tokyo, Japan, 2015). 

Awards: 

Dr. Otto Röhm Memorial Fellowship 

Karl-Ziegler Memorial Fellowship 

ORCHEM Prize for natural sciences of the German Chemical Society 

Hector Research Prize 2010 

Prof. Dr. Malte Brasholz, University of Rostock, Germany 

Professor Malte Brasholz studied Chemistry at Freie Universität Berlin and obtained his PhD from the same 

institution in 2007, under the guidance of Prof. Hans-Ulrich Reissig. A short-term stay in the laboratory of Prof. 

Hisashi Yamamoto at the University of Chicago in 2008 was followed by one year of postdoctoral research in the 

group of Prof. Steven V. Ley at the University of Cambridge. A second year of postdoctoral studies led Malte to 

Australia, where he worked at CSIRO Molecular and Health Technologies in association with Prof. Andrew B. 

Holmes at the University of Melbourne. In 2010, he was appointed Research Scientist at CSIRO Materials Science 

and Engineering. From 2012, Malte established an independent research group at the Institute of Chemistry at the 

University of Hamburg. Since 2017 he is Professor of Organic Chemistry at the University of Rostock. 

 
Dr. Jhimli Sengupta, West Bengal State University, Kolkata. 

Dr. Jhimli Sengupta obtained both her B.Sc. (1998) and M.Sc. (2000) degrees from University of Calcutta. In 

M.Sc., she was a gold medalist in her discipline. She subsequently moved to Indian Institute of Chemical Biology 

to carry out her doctoral studies, and was awarded her Ph.D. in 2007. From 2007 to 2008, she continued her 

postdoctoral research and then joined West Bengal State University as an Assistant Professor in 2009. Her research 

interests include the synthesis of novel C2-symmetric macrocyclic nucleosides, the study of their supramolecular 

complexes, and the synthesis of enantiopure chiral molecules from carbohydrates.  

Awards: 

Å Gold Medal for securing highest marks in Chemistry in M.Sc. Examination, Calcutta University, Kolkata, India. 

Å Selected for Shyama Prasad Mukherjee fellowship interview for securing place among the top 20% awardees in 

Chemical Sciences merit list of the NET (2000) examination. 
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Prof. Aparna De, Principal, South Calcutta Girlsô College, Kolkata, India 

Starting the journey in the path of Chemistry from Presidency College Kolkata, Prof. Aparna De received the 

Presidency College Chemistry Alumni Awards 1991 (Princeton University) and Summer Research Fellowship of 

Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore, twice (1992 & 1993) during her 

undergraduate studies. She completed her M.Sc. and Ph.D. from the University of Calcutta. Her research interest 

includes microwave chemistry, organometallics and green chemistry. One of the research works was included in 

ñGreener Approaches to Undergraduate Chemistry Experimentsò published by American Chemical Society (2002) 

to integrate ñGreen Chemistryò into the college chemistry curriculum. She received Sir P. C. Ray Research Award 

of University of Calcutta (1999-2000). Since 1999 she is associated with undergraduate teaching. Besides her 

academic and research work in Chemistry with around 600 citations, she joined South Calcutta Girlsô College as 

the Principal in 2016 to contribute to the women education. The college is now upgraded to Grade A (NAAC 

accreditation). She received D. Meheta National Education Awards, Education Leadership Award, 2019 and 

Golden Aim Awards for Excellence and Leadership in Education, 2021. Outstanding Teacher Award of 2021-22 by 

Presidency University, Bengaluru was awarded to her. She is now working with Sustainable Development Goals 4 

and 13. 
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Plenary Lectures 
 

 

PL-1  

       Design and Development of New Synthetic Methods for  Biologically 

Important Heterocycles: Few Reminiscences and Reflections 

H. Ila  

Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore, 560064, India 

E- mail: hila@jncasr.ac.in 
Abstract 

In recent years, some of the important issues faced in the synthesis and production of organic compounds are search for 

environmentally benign methods, the preservation of resources, the handling of waste and above all, the increase in 
efficiency. Consequently, synthetic organic chemists are faced with challenge to discover concise, elegant, conceptually 

novel synthetic and environmentally benign routes which has become a steadily increasing driving force both in academia 

and industry. Therefore, they have sought and devised fruitful strategies that inevitably tackle the very fundamental 
principle of efficacy and efficiency.óSmall molecule heterocyclesô play important role in both drug discovery and material 

science research providing one of the richest source of diversity, besides serving as rigid scaffolds for further display of a 

range of functionalities. The present lecture will focus on our several years of research experience directed  towards design 
and development of new, efficient and concise routes for biologically important five and six membered heterocycles. Some 

of the recent work involving synthesis of heterocycles such as indoles, benzothiophenes, benzofurans, substituted 
thiophenes, pyrazoles, imidazoles, oxazoles, thiazoles, isoxazoles etc., involving transition metal catalyzed cross coupling 

and atom economy reactions such as C-H activation, transition metal free coupling reactions, domino reactions and 

multicomponent one-pot reactions, from easily accessibly organosulfur building blocks will also be presented.Some of our 
recent results involving bio-inspired synthesis of few of non-natural indole alkaloids using ɓ-carboline derived enaminone 

precursors will also be presented. 
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IIT Kanpur, her alma mater, in 1995. After her superannuation (2007), she moved to Bangalore and joined  Jubilant Biosys 

as óprincipal advisor, medicinal chemistryô (2007-2009). In 2010 January, she moved to New Chemistry Unit,  Jawahar lal 
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Abstract 

Many ɓ-lactams are used as antibiotics. We hypothesized that suitably designed ɓ-lactams may have anticancer activity as well. To test the 

hypothesis, synthesis of new ɓ-lactams derived from polyaromatic compounds is conducted. Diastereoselectivity and enantioselectivity of 

these methods are investigated.1, 2An unprecedented stereoselectivity of the ɓ-lactam formation is observed. The mechanism of these 

reactions is investigated. The new ɓ-lactams are tested against numerous human cancer cells in vitro and in vivo. Notably, the anticancer 

activity of a few compounds is found superior to that of clinically active drugs. Selective differences in cytotoxicity are evident in ovary, 

breast, liver, colon, pancreas, prostate, skin and blood cancer cell lines. Some active anticancer ɓ-lactams in this series target specific 

genes. Ames assay, topoisomerase inhibition and cell cycles of the active ɓ-lactams are investigated. The lead ɓ-lactams arrest cell cycle at 
the G2/M checkpoint and inhibit protein synthesis. Several significant chemical manipulations of the functionalized ɓ-lactams are 

performed for the stereocontrolled asymmetric synthesis of structurally complex and novel multicyclic compounds.  These are important 

protein kinase inhibitors, extremely useful targets in cancer chemotherapy. 
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Abstract 

Phosphines are key ligands to create the catalytic activity of molecular metal complexes for numerous 

catalytic reactions, useful in industry. Fast modifications of  pyridines and phosphines via C-H bond 

activation/functionalization can easily lead to more active catalysts.Interrupted reductions of N-

heteroarenes or nitroarenes allow fast reactions of reduction intermediates leading to innovative 

syntheses.The lecture will present the innovations and green processes recently discovered.i) Pyridines 

and Phosphines-Ruthenium(II) catalysts in water can promote sp2C-H bond activation to produce 

hexa(heteroaryl)benzenes [1]  and functionalisations of arylphosphine oxides[2].  -Rhodium(I) catalysts 

can promote the regioselective difunctionalisation of the biaryl group of phosphines[3,4] Increased 

activity of Metal-Phosphine Catalysts will be demonstrated.[3,4]ii) New reactions of interrupted reduction 

intermediates and innovations in synthesis-Ruthenium(II) catalysts can be driven for partial reduction of 

N-Heteroarenes for diastereoselective Annulation of Azaarenes in methanol and formaldehydes[5]. 

Iridium based catalyst allows partial reduction of heterocycles leading to ɔ-AminoAcids in the presence 

of 1,2-Dicarbonyls.[6]Simply made Heterogeneous Cobalt Catalysts allow selective first step 

hydrogenation of abundant and cheap Nitroarenes, with HCO2H, leading to 1,3-diaryl imidazolines, 

NHC precursors, [7]  Functional Ethane-1,2-diamines,[8] or Lactams.[9] 
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derivatives. He is now contributing since 2007 to catalytic CïH bond activation/functionalization, using 

mostly Ru(II) and Rh(I) catalysts recently for the modification of ligands and heterocycles via 
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Abstract 

Syngenta Biosciences has experienced significant growth over the past two decades, evolving into a 

major contributor to the chemistry aspect of Agrochemical Active Ingredients development. This 

contribution has been instrumental in driving the growth of the Syngenta Group innovation. The  

presentation today will focus on the journey from initial lead to marketed product for two of our 

blockbuster molecules that have recently been introduced globally, including in India. 

The talk will begin by providing an overview of Syngenta Biosciences' growth trajectory and its pivotal 

role within the Syngenta Group. The talk will then delve into detailed case studies of our two 

blockbuster molecules, exploring their development process from initial discovery through to market 

introduction. This will include discussions on the challenges faced and overcome during each stage of 

development. A key aspect of our success has been our commitment to continuous improvement. We'll 

highlight our ongoing efforts to enhance research methodologies, optimize processes, adopt new 

technologies, and foster effective collaborations. These initiatives have been crucial in maintaining our 

competitive edge in the rapidly evolving field of crop protection. 

Central to our operations is an unwavering focus on Health, Safety, and Environment (HSE). We'll 

discuss how HSE considerations are deeply integrated into our R&D processes, influencing every stage 

of product development and manufacturing. We'll share some of our success stories and achievements 

in this critical area. The presentation will also showcase how these efforts have contributed to 

establishing Syngenta Biosciences as a centre of excellence in Chemistry and Analytical Sciences. The 

talk will  outline our key areas of expertise, notable achievements, and advanced capabilities that set us 

apart in the industry. Finally, the talk will focus towards the future, discussing emerging trends in crop 

protection R&D and Syngenta Biosciences' strategic plans to address these developments. It will 

conclude by emphasizing the critical role of R&D in crop protection and Syngenta Biosciences' ongoing 

commitment to shaping the future of agriculture through innovative solutions. This presentation aims to 

provide a comprehensive overview of our R&D process, from the initial idea to market introduction, 

highlighting our commitment to excellence, innovation, and sustainability in crop protection. 

Personal Profile 
Dr Bhanu M N has extensive experience in research and development of pharmaceuticals and agrochemicals, 

spanning over 30 years, and positions him as a  seasoned professional in the industry. He has received  his M 

pharmacy Degree from the Institute of Chemical Technology (ICT) Mumbai and  Ph.D. in Chemistry from 

Jawaharlal Nehru Technological University (JNTU) Hyderabad, working  at IICT, Hyderabad, under the guidance 

of Padma Bhushan Dr. A V Rama Rao. He has also completed The Post Graduate Diploma in Intellectual Property 

Management from the National Law School Bangalore and has been certified as a lead auditor on Environment, 

Occupational Health, and Safety systems. He has published 12 research papers and has 30 process patents applied 

or granted. After working in various roles in the pharmaceutical Research and development field, he currently heads 

the research and technology centre for Syngenta Biosciences Pvt Ltd, as its executive director, which is a subsidiary 

of Syngenta AG, a leading global Agrochemical company.   His  expertise and skill set demonstrate a well-rounded 

and comprehensive understanding of the pharmaceutical and chemical/Agrochemical industry. His strong business 

acumen, combined with technical expertise, allows him to bridge the gap between scientific innovation and 

commercial viability which is a valuable skill set, especially in roles that require strategic decision-making and 

alignment with business objectives. 

His is also an expert in Environment, Health, and Safety (EHS) Aligning EHS practises  with the growing 

importance of sustainability in the chemical and pharmaceutical sectors an expertise which has increasingly 

valuable impact in shaping corporate responsibility and regulatory compliance. 
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Abstract 
Over the last few decades, organic chemists have paid meticulous attention in functionalizing organic molecules through step- and 
atom-economical CïH activation pathways. To be useful, the methodology must be regioselective to avoid time- and energy-

intensive separation techniques. In this context, regioselective remote CïH activation of substrates having native directing group 

has been one of the most challenging tasks in the field. These challenges can be overcome through engineering the metal catalysts 
deployed. 

The CīH functionalization of azine rings, such as pyridines or pyrimidines, remains challenging owing to the strong ů-
coordination of the nitrogen center with the transition metal catalyst. Native functional groups such as NR2 (amine) and OR 

(alkoxy) can activate the para-position of these azines for selective metalation. Our recent contributions on a variety of para-CīH 

bond activation and functionalization of heteroarenes using this electronics-controlled approach will be discussed. 
This talk will further chronicle the development of a multifunctional catalytic system of regio- and enantioselective activation of 

remote C(sp2)ïH bonds overcoming the challenges associated it. A chiral 2,2ô-bipyridine ligand analogue has been devised for 

iridium-catalyzed enantioselective meta-CīH borylation of diarylacetic acid derived amides. 
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Abstract 

Functionalizing the C-H bond of organic molecules is a fundamental concept that is leveraged 

to develop numerous heterocycles and heteroarenes. Our research group has been involved in 

functionalizing various heterocycles and heteroarenes under thermal, photolytic and electro 

photolytic reaction conditions. My talk will encompass discussion of these efforts that have 

evolved over time to develop numerous organic transformations to afford various chemical 

building blocks with applications in various fields including medicinal chemistry and water 

treatment.  
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Abstract 

While organic synthesis occupies the central stage of new drug discovery1 the adverse effect of chemicals on the human 

being and eco system has led Environment Protection Agency to impose sustainable chemistry practices in the 

manufacturing process.2 There has been increasing awareness of green chemistry culture and the necessity to enrich the 
medicinal chemistsô synthetic tool box3 in pharma industries and academia identifying the key areas for sustainable 

medicinal chemistry practices.4 However, the inadequate representation of the newly developed and emerging organic 

synthetic methodologies in discovery medicinal chemistry remains the major concern5 since the potential of expansion of 
the chemical space and scope for IPR generation for new drug discovery are not explored. The integration of sustainable 

development in organic reactions (e.g., aquatic organic reaction, nano-catalysis, and late-stage functionalization through C-

H activation) with the discovery medicinal chemistry6 is expected to make the desired impact since organic synthesis has 
the inherent opportunities to transform drug discovery.7 In view of this, the present talk would present a few case studies on 

the implementation of a few sustainable medicinal chemistry practices through development of new synthetic 

methodologies in aqueous medium8 and through C-H activation9 synthetic methodologies to generate new anti-TB leads10 

and optimization of anti-inflammatory lead.11 

Reference 
 (1) M. MacCoss, T. A. Baillie, Science 2004, 303, 1810; (2) P. Tundo, P. Anastas, D. S. C. Black, J. Breen, T. Collins, S. Memoli, J. 
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Eur. J. Med. Chem. 2016, 116, 187; T. M. Dhameliya, R. Tiwari, A. Banerjee, S. Pancholia, D. Sriram, D. Panda, A. K. Chakraborti, Eur. J. 

Med. Chem. 2018, 155, 364; T. M. Dhameliya, K. I. Patel, R. Tiwari, S. K. Vagolu, D. Panda, D. Sriram, A. K. Chakraborti, Bioorg. Chem. 

2021, 107 Article number 104538; (11) K. Seth, S. K. Garg, R. Kumar, P. Purohit, V. S. Meena, R. Goyal, U. C. Banerjee, A. K. 

Chakraborti, ACS Med. Chem. Lett. 2014, 5, 512.  
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Abstract 
Medicinal plants have demonstrated their potential as a repository of bioactive molecules with promising therapeutic efficacy for 

identifying novel drug candidates1,2,3. In an attempt to investigate new phytochemical entities (NPCEs), naturally occurring 
Hydnocarpin (Hy) was isolated and purified from Hydnocarpus wightiana Blume and evaluated its anticancer potential by 

synthesizing a series of Hy-containing isoxozole and isoxazoline (Hy-ISO) analogs in lung and melanoma cancer (A549 and 

A375) cell line. Further detailed apoptotic evaluation along with in silico docking studies resulted in two potential Hits (Hy-ISO-

VIII & Hy -ISO-G) which prompted us to step forward toward the investigation of surface-enhanced Raman spectroscopy 

(SERS)4,5 to study the DNA fragmentation and cyt c release with the synthetic analogs on cancer cells.  In this journey, we have 

explored several other phytochemicals for evaluating their anti-cancer potentiality viz., phaeanthine, a bisbenzylisoquinoline 
alkaloid isolated from the rhizomes of Cyclea peltata (Lam) Hook.f & Thoms., showed selective cytotoxicity towards cervical 

cancer cells (HeLa) with an IC50 of 8.11 ± 0.04 µM6. Niloticin, which is a tirucallane-type triterpenoid isolated from the stem 

barks of Aphanamixis polystachya (Wall.) Parker6.  Malabaricones, a distinct group of secondary metabolites isolated from the 
fruit rind of M. malabarica. We investigated the selective cytotoxicity of Malabaricones against the triple-negative breast cancer 

(TNBC) cell line7. Rhein, a bioactive herbal compound isolated from Embelia ribes exhibited anti-inflammatory and anti-cancer 

properties, to enhance its inhibitory efficacy against CaOx crystallization. Its poor solubility and low bioavailability compromise 
the clinical viability of rhein. To overcome these challenges, a sonochemical self-assembly technique has been established to 

transform rhein into nano-rhein, enhancing its inhibitory efficacy. The anti-calcification properties of both rhein and nano-rhein 

are assessed using Alizarin Red S staining in an in vitro model while SERS is unveiled to monitor calcification and growth 
retardation processes. The newly evolved platform introduces a SERS-based-Alizarin Red S profiling of CaOx inhibition with a 

fold change of nearly 50 times by the treatment of nano rhein. All this exploration offers insights into the potential of 

phytomolecules as a promising therapeutic entity for CaOx-induced nephropathies, shedding light on SERS-based diagnostic 
modality to evaluate the underlying molecular mechanisms. 

Refernces: 
(1) Devid J Newman, Gordon M. Cragg, J. Nat. Prod., 2020, 83, 770-803; (2) J. L. Counihan, E. A. Grossman and D. K. Nomura, 
Chemical Reviews, 2018, 118, 6893ï6923; (3) R. Gerl and D. L. Vaux, Carcinogenesis, 2005, 26, 263ï270; (4) M. M. Joseph, N. 

Narayanan, J. B. Nair, V. Karunakaran, A. N. Ramya, P. T. Sujai, G. Saranya, J. S. Arya, V. M. Vijayan and K. K. Maiti*, 

Biomaterials, 2018, 181, 140ï181; (5) Jayadev S Arya, Manu M Joseph*, Daisy Sherin, Jyothi B Nair, Thanathu Krishnan 
Manojkumar*, and Kaustabh Kumar Maiti* J. Med. Chem., 2019, 62, 8311-8329; (6)Alisha Valsan, Murugan T Meenu, Vishnu 

Priya Murali, Beutline Malgija, Anuja G Joseph, Prakasan Nisha, K V Radhakrishnan,* and Kaustabh Kumar Maiti*; ACS 

Omega, 2023, 8, 14799-14813; (7)  Anuja G Joseph, Mohanan Biji, Vishnu Priya Murali, DR Sherin, V Alisha, PS Vimalkumar, 
KV Radhakrishnan*, Kaustabh Kumar Maiti* RSC Medicinal Chemistry, 2024, 15, 3444-3459. 
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Nanostructured Aggregates Short Peptides for Therapeutic Applications 

 
Amitava Das 
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Abstract 
Recent focus has been on designing molecules, materials or molecular composites that can deliver 

therapeutically active molecules, reactive species or molecular assemblies to the disease site.[1] 

However, challenges lie in maintaining the desired therapeutic efficacy, site specificity and minimal 

systemic cytotoxicity towards human physiology. Very recently, attempts have been to address this 

complex issue using purpose-built stimuli-responsive therapeutics.[2] Advances in utilizing the 

optoelectronic properties of purpose-built molecular assemblies have contributed significantly to 

designing various stimuli-responsive drug delivery systems to improve drug efficacies. Some of our 

recent efforts to demonstrate the proof-of-concept of designing appropriate prodrug or molecular 

composites for treating cancer or certain bacterial stains will be discussed.[3].  

 

1.Wang L, Wang N, Zhang W, Cheng X, Yan Z, Shao G, Wang X, Wang R, Fu C. Signal Transduct 

Target Ther. 7 (2022) 48; N Kandoth, S Chaudhary, S Gupta, K Raksha, A Chatterjee, S Gupta, S. 

Karuthedath, C. De Castro, F. Laquai, S. K. Pramanik, S. Bhattacharyya, A. I. Mallick, A. Das. ACS 

Nano, 17 (2023) 10393-10406; Kandoth, N; Gupta, S.; Raksha, K.; Gupta, S.; Chaudhary, S.P.; 

Pramanik, S.K.; Mallick, A.I.; Bhattacharyya, S.; Das, A. Adv. Funct. Mater. (2024) 240099. 

2.Sarkar, S.; Atin Chatterjee, A.; Kim, D.; Saritha, C.; Barman, S.; Jana, B.; Ryu, J-H.; Das, A. Adv 

Healthc Mater. (2024) 6:e2403243  

3.Chatterjee, A.; Sarkar, S.; Bhattacharjee, S.; Bhattacharyya, A.; Barman, S.; Pal, U.; Pandey, R. 

Ethirajan, A.; Jana, B.; Das, B.B.; Das, A. J. Am. Chem. Soc. (2025) 10.1021/jacs.4c11820 [ASAP]. 
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Abstract 
Ferroelectric (FE)-materials, exhibiting reversible spontaneous electrical polarization, are of great value for sensors, 

photonics, energy-efficient memories, and other applications. Organic soft-ferroelectrics are of emerging interest as 

they promise to offer distinct advantages for robust, lightweight, inexpensive, easily processed, environment-

friendly devices.1 We have recently introduced supramolecular polymers of donor-acceptor charge-transfer 

complexes, 2 intrinsically polarizable ambipolar chromophoric systems, 3 and chromophore-appended helical 

polymer 4 exhibiting excellent FE-property at ambient temperatures. By definition, all FE-materials exhibit 

piezoelectricity, suitable for micropower energy harvesting from mechanical movements. We have recently shown 

prominent piezoelectricity in chiral supramolecular polymers of ambipolar ˊ-systems with adequate understanding 

about structural effects.5 This presentation will highlight our recent work in this area 6 with particular emphasis on 

the impact of the intrinsic molecular structure, supramolecular assembly with long range order and chirality on 

ferroelectricity/ piezoelectricity of purely organic donor-acceptor systems. 

 

 
Figure 1. Schematic presentation showing ferroelectricity in supramolecular assemblies of donor-acceptor systems 

by intra-/ inter-molecular charge-transfer. 

References: 
C. Park, K. Lee, M. Koo, C. Park, Adv. Mater. 2020, e2004999. 
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Commun. 2022, 58, 10508.; (b) A. Mukherjee, S. Barman, A. Ghosh, A. Datta, A. Datta and S. Ghosh, Angew. 

Chem. Int. Ed. 2022, e202203817. 
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(b) S. Barman, A. Pal, A. Mukherjee, S. Ghosh and A. Datta, J. Phys. Chem. C, 2023, 127, 7852. 
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Discovery of first-in-class Pan KRAS degrader clinical candidate for the 

treatment of mutant KRAS driven cancers 

Susanta Samajdar 
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Abstract 

KRAS is one of the most frequently mutated oncogenes in various cancers. KRAS G12D mutation is prevalent in 

39% of pancreatic ductal adenocarcinoma (PDAC), 27% of colorectal cancer, 11% of non-small cell lung 

adenocarcinoma as well as in a subset of other solid tumors. KRAS G12V mutation is found in 31% of PDAC, 20% 

of colorectal cancer and 19% of non-small cell lung adenocarcinoma. KRASG12C mutations are found in 41% of 

non-small cell lung adenocarcinoma and 3-5% of colorectal cancers. Despite recent advances in small molecule 

KRAS inhibitors, a majority of KRAS alterations are not yet addressed. Further, in cases where inhibitors are 

available, resistance rapidly emerges. Eliminating mutant KRAS using a targeted protein degradation approach may 

lead to superior efficacy relative to inhibiting the protein.We have identified a degrader through structure-based 

drug design and our Directed Neo-substrate Degrader (DNsD) approach, with very high co-operativity, potent pan-

KRAS activity and a desirable pharmacokinetic profile. The high co-operativity of pan-KRAS degraders was 

confirmed though Surface Plasmon Resonance (SPR) analysis. These degraders demonstrated significant 

degradation of KRAS in multiple KRAS mutant cell lines and showed mechanistic activity via the modulation of 

pERK levels leading to significant ant-proliferative activity. The KRAS degraders were found to be selective 

against HRAS and NRAS which was also confirmed using global proteomic analysis. Further, the lead compound 

demonstrated significant and dose dependent tumor growth inhibition in multiple KRAS mutant xenograft models 

which was accompanied by dose dependent KRAS degradation. Notably, the lead compound has demonstrated 

good tolerability in rodent and non-rodent tox species. IND enabling studies are ongoing to support clinical 

development. Complete story starting from lead discovery to candidate identification will be presented. 
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       New Reactivity Patterns by Gold Catalysis 
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Abstract 

In 2000 the two first papers showing a high increase in molecular complexity in gold-catalyzed organic 

reactions,1,2 triggered the development of homogeneous gold catalysis to a frequently used tool in 

different sectors of organic synthesis, e.g. for total synthesis or materials science.3,4 The crucial 

influence of reactive intermediates like gold vinylidene intermediates5,6 or other functionalized gold 

carbenes7 on the outcome of gold-catalyzed reactions is well documented. This also involves ñgold 

onlyò-catalyzed photoreactions,8,9 which typically go along with a change of oxidation state in the 

catalytic cycle.We now report interesting new reactivity patterns and demonstrate their impact of the 

synthesis of organic compounds. This involves gold-only photochemical reactions, new ways to azulene 

derivatives and the use of functionalized gold carbene intermediates, which as the latest development 

even allows a chemoselective 1,2-N,O-difunctionalization of unsymmetrical alkynes in one gold-

catalyzed reaction. The presentation will address the methodology development, strucrural assignments, 

scope studies, mechanistic experiments and detailed computational results. 
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Pflästerer, D.; Hashmi, A. S. K. Chem. Soc. Rev. 2016, 45, 1331-1367; (4) Asiri, A. M.; Hashmi, A. S. 
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Abatract  

We have also developed the first catalytic enantioselective de novo construction of centrally chiral 

pyrroles through desymmetrization reaction of polycyclic meso-cyclohexenediones with activated 

isocyanides and the products were obtained in high yields with high enantioselectivities.1 Also a method 

for the asymmetric allylic dearomatization of novel substrates containing secondary racemic allyl 

alcohol-tethered Ŭ- and ɓ-naphthols. Using iridium/Brønsted acid dual catalysis, the resulting 

naphthalenone spirocarbocycles were achieved in high yields and enantioselectivities with notable 

diastereoselectivities.2 We have recently developed a diastereo- and enantioselective (3+3)-

cycloannulation of in situ generated carbonyl ylides and (E)-3-benzylidene-3H-indoles enabled by 

cooperative Rh/chiral phosphoric acid catalysis.3 

 

References: 

R. Khuntia, S. C. Pan, manuscript submitted.  
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Abstract 
The current research explores the synthesis and biological evaluation of two promising chemical classes - 

spiroindolenines and carbamates - in the pursuit of novel agrochemical leads. Both classes have shown potential in 

various biological applications, and our research aims to expand their utility in crop protection and agricultural 

productivity. 

Spiroindolenines in Agrochemical Research: Spiroindolenines, prevalent in indole alkaloids, exhibit diverse 

biological activities including antimalarial, antimitotic, and insecticidal properties.1,2  Our research focuses on the 

synthesis and biological activity evaluation of substituted spiroindolenines and their spiro-[1,2,4]-oxadiazoloindole 

derivatives. We utilize the imine bond in spiroindolenines for cycloaddition reactions, leading to novel fused 

spiroindolines with [1,2,4]-oxadiazole moieties. Notably, the synthesized spiroindolenines showed both fungicidal 

and insecticidal activities, demonstrating their potential as versatile agrochemical leads. 

Carbamates as Novel Agrochemical Candidates: Carbamates, ubiquitous in natural products and existing 

agrochemicals, present an attractive target for agrochemical development.3,4 Our research explores novel carbamate 

compounds as potential agrochemical leads. We introduce a new method for carbamate synthesis, aiming to expand 

the chemical space of potential candidates. Notably, some of the tested carbamates showed good fungicidal 

activities, highlighting their promise in addressing current challenges in crop protection through innovative 

carbamate-based compounds. 

References: 
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Abstract 
Synthesis of structurally complex and biologically active natural products remains as fascinating and challenging as ever. The 
practice of the chemical synthesis and its never-ending relevance are getting bolstered by the discoveries of newer and more 

efficient synthetic methods to meet the growing challenges of diverse structural features and scalability.1 The methodology 
developed by us way back in 19972 for the synthesis of chiral 1,3-diols by radical-mediated opening of 2,3-epoxy alcohols using 

cp2Ti(III)Cl has been successfully employed by our group to construct the 1,3-diol moieties in many biologically active 

polyketide natural products. Subsequently, we showed that intramolecular trapping of the intermediate radical by a suitably 
positioned Ŭ,ɓ-unsaturated ester moiety in the same molecule can give rise to carbocycles, oxacycles and azacycles.3 Applications 

of these reactions in the synthesis of various [5.5.5.6]dioxafenestranes and other terpenoids have been reported by us.4  

Recently, we reported a systematic study to investigate the less explored endo-trig radical cyclization in activated olefin-appended 
epoxides using Cp2Ti(III)Cl that gave access to differently 1,3-disubstituted six- and seven-membered carbocycles in good yields 

and diastereoselectivity. This protocol was successfully employed in the construction of 5,7- and 6,7-fused bicyclic frameworks 

entailing a de novo synthesis of (±)-isoclavukerin A belonging to tri-nor-guaiane class of sesquiterpene natural products.5a The 
methodology encouraged us to undertake the synthesis of Scabrolide A, a member of the furanobutenolide-derived polycyclic 

cembranoid and norcembranoid natural products. Starting from a suitably functionalized bicyclic lactone synthesized by following 

our earlier reported Ti(III)-mediated protocol5b we constructed the [5-5-6] fused tricyclic core of scabrolide A.5c The details will 

be discussed. 
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Growing Impact of óClick Chemistryô in Glycoscience: Development of Diverse 

Glycohybrids/Glycodendrimers and their Applications  
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Abstract 
A clear understanding of the role of carbohydrate in several biological events has led to their increased demand for the complete 

chemical, biological, and pharmacological investigations. Through utilizing a modular and regioselective óCuAAC - Click 

Chemistryô tool, tremendous efforts have been made to furnish diverse range of the desired 1,2,3-triazole appended molecular 
architectures. It just says óclickô and the molecules can coupled together through 1,2,3-triazole as biologically imperative linker. In 

this context, CuAAC mediated synthesis of diverse range of potent glycohybrids and well defined glycodendrimers achieved in 

my laboratory will be presented in great detail. 
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Abstract 
The Group-III/Nitride semiconductors, consisting of GaN, AlN, InN and their ternary and quaternary alloys have 

been studied for several decades, and visible light emitting diodes based on InGaN alloys now dominate the world 

of solid-state illumination. The alloy properties of InGaN are well established, and phase segregation due to 

spinodal decomposition driven by the size difference of In and Ga atoms leads to the formation of spontaneous 

compositional fluctuations in this material. This property has been critical in the development of efficient blue light 

emitting diodes with high radiative recombination probability, even for films with very large density of threading 

dislocations. On the other hand, AlGaN alloys does not exhibit this behavior, and ultraviolet light emitting diodes 

(UV-LEDs) based on these alloys are limited in their efficiency, even after several decades of research. These 

alloys however exhibit long range chemical ordering of various periodicities1a,, as has been established by us and 

other groups over the years.Recently we found that the during growth of AlGaN alloys with very high AlN mole 

fraction by the Plasma-Assisted Molecular Beam Epitaxy, certain deposition conditions lead to an observation of 

phase segregation-like behavior1b. Specifically, control over the group-III to group V ratio allows the deposition of 

films that show a characteristic splitting of the (0002) peak in the HIRXRD pattern.  Furthermore, for optimized 

growth conditions, compositional inhomogeneity can be deliberately introduced in the alloy, which consequentially 

show a high efficiency in radiative recombination1c, and increased brightness of UV-LEDs. Finally, we present a 

recently-developed wavelength switchable UV-LED device1d. 
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Abstract 
In recent years, harmful environmental substances such as volatile organic compounds (VOCs), nitro explosives, acid vapours and 

biogenic amines have raised significant concerns due to their adverse effects on human health and ecological systems.[1] The 

detection of these hazardous substances necessitates the development of highly sensitive and selective luminescent materials. This 
study presents the systematic development of various detection systems, including iridium(III)-based luminescent complexes, 

porous organic polymers, and small organic molecules, for the selective sensing of key hazardous compounds such as methylene 

chloride (DCM), 1,4-dioxane, picric acid (PA), 2,4,6-trinitrotoluene (TNT), acid vapors, and biogenic amines in their vapor 
phases. DCM, a widely used industrial solvent, was detected using two iridium(III)-based óAggregation-Induced Emissionô (AIE) 

active probes.[2] These probes exhibited high sensitivity and reversibility upon removal of DCM vapors. The detection of PA and 

TNT vapors requires materials with a high surface area for capturing efficiently. Porous organic polymers, iridium(III)-
complexincorporated polymers, and small organic molecules with vertically grown morphologies were synthesized to address this 

need.[3], [4] Rapid monitoring of volatile acid vapors which is discharged during global industrialization is crucial to ensure 

environmental safety. The molecular luminescent materials developed in this study showed promising results in detecting these 
hazardous vapors. Biogenic amines released during poultry meat spoilage which have been detected using ESIPT active probe 

molecules. Molecular oxygen, vital in industrial and biological processes, was detected using systematically developed 

monocyclometalated iridium(III) complexes with significantly improved detection limits. 
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Abstract 

The direct use of CO2 as a C1 synthon for the construction of new carbon-carbon bonds remains a critical challenge in chemical 

synthesis.1-3 Carbon dioxide, as a linear molecule with no dipole moment, exhibits high kinetic and thermodynamic stability under 

most reaction conditions. As a consequence, the activation of CO2 to form carboxylic acid derivatives traditionally requires highly 
reactive nucleophiles and/or harsh reaction conditions (Fig. 1a).4-6 In contrast, the single electron activation mode of CO2 proceeds 

via the generation of an unstable reactive species, carbon dioxide radical anion (CO2
Åï), which could potentially be exploited to 

harness carboxyl functionalities into a plethora of molecules in both academic and industrial setting (Fig. 1a).7,8  
The direct utilization of carbon dioxide as an ideal one-carbon source in value added chemical synthesis has garnered significant 

attention from the standpoint of global sustainability. In this regard, the photo/electro-chemical reduction of CO2 into useful fuels 

and chemical feedstocks could offer a great promise for the transition to a carbon-neutral economy. However, challenges in 
product selectivity continue to limit the practical application of these systems. A robust and general method for the conversion of 

CO2 to the polarity-reversed carbon dioxide radical anion, a C1 synthon, is critical for the successful valorization of CO2 to the 

selective carboxylation reactions. We demonstrate herein a hydride and hydrogen atom transfer synergy driven general catalytic 
platform involving CO2

Åï for highly selective anti-Markovnikov hydrocarboxylation of alkenes via triple photoredox, hydride, and 

hydrogen atom transfer catalysis. Mechanistic studies suggest that the synergistic operation of triple catalytic cycle ensures a low-

steady state concentration of CO2
Åï in the reaction medium. This method using renewable light energy source is mild, robust, 

selective and capable of accommodating a wide range of activated, and unactivated alkenes. The highly selective nature of the 

transformation has been revealed through the synthesis of hydrocarboxylic acids from the substrates bearing hydrogen atom 

available for intramolecular 1,n-HAT process as well as diastereoselective synthesis. This technology represents a general strategy 
for the merger of in situ formate generation with synergistic photoredox and HAA catalytic cycle to provide CO2

Åï for selective 

chemical transformations. 
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8. Hu, C.; Qing, F. A Redox-Initiated Per(poly)fluoroalkylation of Olefins by Per(poly)fluoroalkyl Chlorides. J. Org. Chem. 1991, 56, 6348ī6351. 

9. Xiao, W., Zhang, J.; Wu, J. Recent Advances in Reactions Involving Carbon Dioxide Radical Anion. ACS Catal. 2023, 13, 15991ī16011. 

10. Ye, J.-H.; Miao, M.; Huang, H.; Yan, S.-S.; Yin, Z.-B.; Zhou, W.-J.; Yu, D.-G. Visible-Light-Driven Iron-Promoted Thiocarboxylation of 

Styrenes and Acrylates with CO2. Angew. Chem. Int. Ed. 2017, 56, 15416 ï15420. 

11. Gui, Y.-Y.; Yan, S.-S.; Wang, W.; Chen, L.; Zhang, W.; Ye, J.-H.; Yu, D.-G. Exploring the applications of carbon dioxide radical anion in 

organic synthesis. Sci. Bull. 2023, 68, 3124ï3128. 

 

Personal Profile 
Prof. Maiti  has an expertise in the broad spectrum of organic chemistry. He is one of the pioneers of distal C-H functionalization 

of organic molecules via the directing group approach. The C-H functionalization of aliphatic C-H bond is  a major challenge in 

chemistry, his design of the suitable catalyst and the reaction conditions can now lead to products with high efficiency and more 

importantly with excellent selectivity. His recent contribution to the distinct single metal catalyzed cross-electrophile coupling has 

the potential to bring a new disconnection to the cross-coupling domain. He is currently focusing the utilization of green-house 
gases such as CO2, CO in organic chemistry to synthesize important organic products using mild reaction conditions at room 

temperature.   
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PL-20  

PAC Award Lecture:   

Synergy for Sustainability: 

The power of Collaboration and Partnership in Driving Innovation 
 

Sunil Kumar Mandal 

R&D Unit: Plot No. DS-10, IKP Knowledge Park, Genome Valley, Survey No. 542/2, Turkapally 

Village, Shamirpet Mandal, Medchal- Malkajgiri District, Hyderbad- 500101, India 

 E-mail: sunilkumar.mandal@pihealthsciences.com 

Abstract 

Collaboration and partnership are essential for successful innovation, especially when adapting to new 

technologies and environmental challenges. This presentation will explain how strategic partnerships 

and teamwork among various stakeholdersðsuch as suppliers, manufacturers, consumers, and 

policymakersðcan lead to transformational changes. By combining their expertise and resources, 

organizations can create innovative solutions that improve efficiency and support sustainable 

development. 

A major focus for companies is incorporating Environmental, Social, and Governance (ESG) principles 

into their collaborative efforts. This approach tackles important issues like reducing carbon footprints, 

promoting social equity, and ensuring transparent governance. By setting examples and inspiring future 

leaders to adopt a collaborative mindset, we can see that working together is key to achieving long-term 

sustainability and driving impactful innovation. 

Personal Profile 

Dr. Sunil Kumar Mandal earned his PhD in 1999 from the National Chemical Laboratory, Pune, under 

the mentorship of Dr. Amitabha Sarkar. He further honed his expertise through postdoctoral studies 

with renowned scientists: Prof. William Crowe at Louisiana State University, Baton Rouge, USA; Prof. 

Mathew Sigman at the University of Utah, Salt Lake City, USA; and Prof. K. C. Nicolaou at the Scripps 

Research Institute, La Jolla, USA. Additionally, he completed an executive management course at 

Harvard Business School. 

Dr. Mandalôs industrial career began in drug discovery research at Acenta Discovery Inc., Arizona, 

followed by a brief tenure at Jubilant Chemsys Ltd., Noida, India. He then dedicated a decade to the 

Biocon-BMS Research Center (BBRC) in Bangalore, contributing to the drug discovery research across 

various therapeutic areas. His career also includes over five years in crop protection research at PI 

Industries Ltd., Udaipur, India. 

Currently, Dr. Mandal heads the Hyderabad site of PI Health Sciences Ltd., specializing in CRO and 

CDMO services. With nearly 25 years of diverse R&D experience in pharmaceuticals and 

agrochemicals, he is a distinguished scientist and industrial leader. He holds several patents and has 

authored numerous publications in international journals. Dr. Mandal is an IICA-certified Independent 

Director and a CPD-accredited ESG expert. A passionate advocate for sustainable research, he actively 

mentors and develops the next generation of scientists and leaders. 
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PAC Award Lecture:   

       Technologies for Continuous Manufacturing: Reaction, Inline work-up 

and beyond 
 

Dr. Sandeep Jain 

Sr. Director, PI Industries Ltd. Post Box No.20, Udaisagar Road, Udaipur 313001, Rajasthan, 

 India, www.piindustries.com 

 

e-mail: sandeep.jain@piind.com 

Abstract 

Converting traditional batch processes to continuous flow offers enhanced efficiency, productivity, and 

quality. This abstract outline a comprehensive framework for integrating continuous flow technologies 

across the entire process life cycle, encompassing reaction, separation, displacement, crystallization, and 

drying operations. 

Key strategies include: 

 

1. Process mapping and optimization for continuous flow 

2. Selection of suitable flow technologies for each unit operation 

3. Integration and synchronization of unit operations for seamless transitions 

4. Implementation of in-line process analysis tools for real-time monitoring 

5. Scalability, equipment design, process control, and regulatory compliance considerations 

 

A successful commercial-scale continuous flow process requires careful planning, design, and 

execution. Examples from chemical and  pharmaceutical industries, PI continuous manufacturing 

facilities, demonstrate the feasibility and benefits of this approach. By adopting a holistic continuous 

flow strategy, industries can achieve significant improvements in efficiency, quality, and cost 

competitiveness. 

Personal Profile 

 Dr. Sandeep jain with 26 years of experience in R&D-driven pharmaceutical and chemical industries, 

Dr. Sandeep Jain is a seasoned expert in process development and flow chemistry. He holds a PhD from 

Jiwaji University, Gwalior. Dr. Jain's illustrious career spans top Indian pharmaceutical companies, 

including: 

- Indswift Laboratories 

- Torrent Research Centre 

- Jubilant Life Sciences 

- Aurobindo Pharma 

- Sun Pharma 

His extensive experience and expertise have earned him a reputation as a leader in the field of process 

development and flow chemistry. He successfully developed and scaled more than 25 project in flow. 
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PL-21          

Cerium Ammonium Nitrate (CAN)/ROH And Iodine/CAN As Efficient Reagents 

For C-H Functionalization: Synthetic Transformation Of MBH Adducts Of N-

Methyl Isatin, 3,3ô-Bis-Indolyl And 3,3ô-Bis-7-Azaindolylmethane 
 

P. Shanmugam  

Organic and Bioorganic Chemistry Division, CSIR-Central Leather Research Institute (CLRI), 

Adyar, Chennai-600020, India; Email: shanmu196@rediffmail.com & shanmu196@clri.res.in 

 

Abstract 
Oxidation of unactivated sp3 N-CïH and C-H bonds into oxygenated products requires an efficient reagent system or catalyst, 

which could be highly reactive and predictably selective.1 Cerium(IV) ammonium nitrate (CAN) has emerged as a versatile 
reagent for various synthetic transformations.2 Way back, we have demonstrated activation of the NCïH bond of Morita-Baylisï

Hillman (MBH)3 adducts of N-methyl isatin with CAN/ROH and C-H oxidation of 5-methyl-N-alkylisatin to 5-formyl-N-

alkylisatin.4 7-Azaindole and its derivatives have a wide range of applications in both pharmacological and material properties.5 In 
continuation of our work and to demonstrate CAN with additives as an efficient one-electron chemical oxidant, and considering 

the biological importance of 7-azaindole, the combination of I2/CAN for oxidative cleavage of Csp3-Csp2 for 3,3ô-bis-7-

azaindolylmethane, where we reported the reactivity on secondary methylene -C-H bond, furthermore, I2/CAN has emerged as a 
powerful and efficient oxidizing agent for direct tertiary C-H oxidation of 3,3'-(phenyl methylene) bis(N-methyl-7-azaindole) 

under mild conditions to form bis(N-methyl-7-azaindol-3-yl) (phenyl)methanol in quantitative yield. Reaction mechanisms, scope, 

and synthetic utility of the products thus obtained will be presented (Scheme 1).6 

 
References: 

a) Arndtsen, B. A., Bergman, R. G., Mobley, T. A. and Peterson, T. H.  Acc. Chem. Res. 1995, 28, 154ï162. b) Altus, K. M., and 

Love, J. A. Nature Commun.  Chemistry.  doi.org/10.1038/s42004-021-00611-1. 
a) Nair, V., Deepthi, A. Chem. Rev. 2007, 107, 1861ï1891; b) Nair, V., Balagopal, L., Rajan, R., Mathew, J. Acc. Chem. Res. 

2004, 37, 21ï30  

a) Basavaiah, D., Rao, A. J., Satyanarayana, T. Chem. Rev. 2003, 103, 811ï891; b) Derewes, S. E., Roos, G. H. P. Tetrahedron 
1988, 44, 4653ï5670; c) Lee, K. Y., Gowrisankar, S., Kim, J. N. Bull. Korean Chem. Soc. 2005, 26, 1481ï1490. 

a) Shanmugam, P., Vaithiyanathan, V., and Baby, V. Tetrahedron Lett. 2006, 47, 6851-6855; b) Shanmugam, P., Vaithiyanathan, 

V., and Selvakumar, K. Tetrahedron Lett. 2008, 49, 2119-2123; c) Shanmugam, P., Vaithiyanathan.  V. Can. J. Chem. 2009, 87, 

591. 

Sharma, H.A., Hovey, M.T., Scheidt, K.A. Chem. Commun. 2016, 52, 9283-9286. 
a) Pavithra, E., Kannadasan, S., and Shanmugam, P.   RSC Adv., 2022, 12, pp.30712-30721. b) Pavithra, E., Kannadasan, S., and 

Shanmugam, P. Eur. J. Org. Chem., 2024, 27, e202300825. c) Pavithra, E., Kannadasan, S., and Shanmugam, P., Tetrahedron 

Lett., 2024, 148, 155239. 
  

Personal Profile: Dr. P. Shanmugam obtained his Ph.D. in Synthetic Organic Chemistry in 1996 from the University of 

Madras. After post-doctoral research on the total synthesis of plakortones with Prof. Martin F. Semmelhack, Princeton University, 

USA, and second post-doctoral work on organoaluminium reagents in association with Prof. Maasaki Miyashita, Hokkaido 
University, Japan. He started his career as a scientist at the CSIR-NIIST, Trivandrum, and CSIR-CLRI, Chennai, and he has been 

an active researcher in Synthetic Organic Chemistry. By distinction, his work has been recognized both nationally and 

internationally, as evidenced by his peer-reviewed and acclaimed publications in more than 105 high-impact synthetic organic 
chemistry journals with 1800 citations.He received several awards, including the prestigious JSPS fellowship awarded by the 

Japanese government and the BOYSCAST fellowship awarded by DST, New Delhi. Dr. P. Shanmugam has supervised 17 Ph. D. 

students and many M. Phil and 90 M. Sc projects. Currently, three students are pursuing research under his guidance. He is an 
eminent speaker at major national and international conferences 
. 
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PL-22   

Building a bridge between organometallic chemistry and energy conversion 

processes 
Arindam Indra  

Department of Chemistry, IIT (BHU), Varanasi, UP-221005, INDIA 

E-mail: arindam.chy@iitbhu.ac.in 

Abstract 
The photocatalytic energy conversion processes like H2 evolution and CO2 reduction reactions require an efficient photocatalyst to 
absorb light in the visible region.1 In this talk, the use of CdS nanorods as the photocatalyst for the different energy conversion 

processes will be described. Although the bandgap and band positions of CdS suit the photocatalytic H2 evolution and CO2 
reduction, the high charger combination rate than the surface redox reaction(s) make the process challenging.2 In this context, the 

cocatalyst plays an important role in charge separation and transport and the minimization of charge recombination.1 Herein, we 

will explore the designing of efficient cocatalysts based on the principles of organometallic chemistry. The cocatalytic activities of 
different coordination polymers, viz., CoFeïPrussian blue analog (CoFeïPBA) and CoFeïnitroprusside (CoFeïNP) integrated on 

the surface of CdS nanorods will be demonstrated for the photocatalytic hydrogen evolution reaction (Figure 1).3 The ˊ-acidity of 

ïCN vs ïNO will be explored in the cocatalyst structure for a better separation and transport of the photogenerated charge carriers 

and hence an improved photocatalytic activity.4-5 In addition, the effect of the spin state of cobalt ion in CoCo-PBA will be 

described in controlling the activity of CO2 reduction and the selectivity of the product formation for a CoCo-PBA@CdS 

photocatalyst.6 

                                                                                               

References: 
(1) A. K. Singh, C. Das, A. Indra, Coord. Chem. Rev. 2022, 465, 214516. (2) L. Cheng, Q. Xiang, Y. Liao and H. Zhang, Energy 
Environ. Sci. 2018, 11, 1362ï1391. (3) A. K. Singh, A. Jaryal, S. K. Patel, D. Kumar, E. S. S. Iyer, K. Kailasam, A. Indra, J. 

Mater. Chem. A 2023, 11, 16724-16733. (4) B. Singh, Y. Arya, G. K. Lahiri, A. Indra, Coord. Chem. Rev. 2025, 523, 216288. (5) 

B. Singh, P. Mannu, Y. C. Huang, R. Prakash, S. Shen, C. L. Dong, A. Indra, Angew. Chem. Int. Ed. 2022, 61, e202211585. (6) 
Indra et al. Unpublished work  

Personal Profile 
Dr. Arindam Indra  is an Assistant Professor in the Department of Chemistry, IIT (BHU), Varanasi (India). He completed his 

Ph.D. from IIT Bombay (Mumbai, India) on solid-supported nanocatalysts for industrially important organic reactions. After 
Ph.D, he joined Technische Universität Berlin (Germany) as a postdoctoral fellow and developed transition metal-based catalysts 

for oxygen redox reactions. He received the Brain Korea Award and joined Hanyang University (Seoul, Republic of Korea) as an 

Assistant Research Professor. He developed self-supported catalyst systems for electrochemical water splitting. Currently, his 
group works in the area of metal-organic framework-derived catalysts focusing on electrochemical and photocatalytic energy 

conversion processes. He was recognized as the ñTop 2% scientists Worldwide-2020-2024ò in Chemical Physics category by 

Stanford University. 
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PL-23  

Melatonin protects against non-steroidal anti-inflammatory drug -induced gastric 

ulceration: Mechanism(s) and significance 

 
Debasish Bandyopadhyay 

     Department of Physiology, University of Calcutta, 92 A. P. C. Road, Kolkata-700009, INDIA.  

E-mail: debasish63@gmail.com; dbphys@caluniv.ac.in 

Abstract 

Pain is a prevalent and significant health concern, affecting a substantial portion of the population, particularly office workers, 

who experience pain at alarmingly high rates. Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used for pain 

management due to their effectiveness in reducing inflammation and pain. However, NSAIDs' non-selective inhibition of COX-1 
and COX-2 enzymes leads to undesirable side effects, like gastrointestinal ulcers. Recent findings have highlighted the role of 

melatonin, a pineal indolamine, in mitigating NSAID-induced gastrointestinal damage due to its antioxidative properties. 

Melatonin has shown superior gastroprotective effects compared to other antioxidants, offering a promising adjunct therapy to 
enhance the safety of NSAID use. In addition to being produced by the pineal gland, melatonin is also found in various plant 

sources like cherries, grapes and tomatoes. This highlights the potential for natural compounds to mitigate the side effects of 

synthetic drugs. The enzymatic pathways involved in melatonin's protective mechanisms offer a fascinating area of study for 
developing safer therapeutic strategies. Thus, there is a need for highlighting the cautious use of NSAIDs and understanding the 

potential benefits of integrating melatonin into pain management protocols to reduce adverse effects and improve patient 

outcomes. 

Keywords 
 NSAID, Gastric ulcers, Melatonin, Enzymatic catalysis. 

Personal Profile 

Dr. Debasish Bandyopadhyay is presently Professor at the Department of Physiology, University of Calcutta. He served this 

department as the Head for two full tenures. Before joining the University of Calcutta, he was the founder Head of the Department 

of Biotechnology, Assam (Central) University, Silchar, Assam, India, followed by Head, Centre for Biotechnology, Visva-Bharati 

University (a Central University), Santiniketan, Bolpur, India. He did his Ph. D. work at CSIR-Indian Institute of Chemical 

Biology, Calcutta and his post- doctoral work at University of Texas Medical Branch (UTMB) at Galveston, Texas, USA. Prof. 

Bandyopadhyay has been working on melatonin since last few decades and has made significant research contributions on 

melatonin in the domains of enzymology, oxidative stress and free radical biology, myocardial ischaemia, gastric ulceration which 

have been recognized world over. Moreover, he has also made an impact in the field of development of new drug/ antioxidants of 

synthetic or natural origin. He has National and International collaborations and has published more than 125 research papers till 

date in national and international peer-reviewed journals. Prof. Bandyopadhyay is a regular reviewer of numerous leading journals 

published by Elsevier and other internationally renowned publishers. He is one of the editors of the journal named 'Melatonin 

Research' published from USA. Moreover, Prof. Bandyopadhyay is a recipient of prestigious óParimal Bikash Sen Memorial 

Oration Awardô from Physiological Society of India, Calcutta. Very recently Prof. Bandyopadhyay has also received óProf. S. C. 

Mahalanobis Memorial Oration Awardô from Physiological Society of India; the highest award conferred by them. Besides, he is 

one of the founder fellows of the Physiological Society of India, Kolkata. 

Total Citations in Research Gate ï4317 

Total Reads in Research Gate ï h- index [Scopus; Elsevier] ï 36 

h ï index [Google Scholar] ï 36 Total Citations Google Scholar ï 5249 

i-10 index - 88 

RI Score ï 2177 

Total Citations in Research Gate ï4317 

Total Reads in Research Gate ï 53,110 
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Photosynthetic and Electrosynthetic Approaches towards Sustainable Synthesis of 

Drug-like Cores  

 
Prof. Asish R. Das*  

Department of Chemistry, University of Calcutta, 92 A. P. C. Road, Kolkata-700009, INDIA 

E-mail: ardchem@caluniv.ac.in ; ardas66@rediffmail.com   

Abstract 
Development of innovative synthetic methodologies involving the use of chemicals that reduce the hazards to humans and the environment 

have received increasing interest in recent decades. [1] As a result, this has encouraged the synthetic organic chemists and pharmaceutical 
industry to aim the sustainable development of bio-responsive pharmacophores following the principles of óGreen Chemistryô. [2] In this 

context, a number synthetic organic chemistry groups have developed various eco-friendly protocols under thermal (both conventional and 

microwave) and mechanochemical conditions. [3] Although these procedures offer greater extent of sustainability, but sometimes they 
demand harsh chemical treatments (like sacrificial oxidants, extremely acidic conditions, commercially available or modified metal 

catalysts, excess thermal energy etc.) and sophisticate instrumentation (microwave heater and ball-milling apparatus). To minimize these 

disadvantages, the photochemical and electrochemical synthetic strategies have emerged as the environmentally benign methodology in 
recent years. [4] These procedures entail lower amount of energy to promote the reactions compared to the thermal conditions. Majority of 

the photo- and electro-chemical protocols are either free of catalysts or deal with extremely lower concentration of catalysts. [5] Again, the 

electrochemical reactions involve the single-electron activation of organic substrates on the application of electrochemical anodic oxidation 
with some incredible features like use of electron as the reagent and electrical current to promote one or more redox events in one pot under 

an extremely mild reaction condition with enhanced atom economy and good functional group tolerance. [6]For the demonstration of 

sustainable practices in the synthetic organic chemistry, our group have developed visible light induced and electrochemical approaches 
towards the synthesis of small drug-like cores.Initially, we have developed a photocatalyst-free regioselective decarbonylative and 

decarboxylative C-O functionalization protocols to grab aryl 2-aminobenzoates and 2-substituted benzoxazinone derivatives with marked 
yields, following chemoselective scission of  isatoic anhydride with ketones, diaryliodonium triflate, nitro alkene, phthalazinone and phenol 

derivatives as the representative ñelectophilic and nucleophilicò coupling conjugates respectively.[7]Following this, we have now developed 

a visible light induced (4+2) cycloaddition  reactions  among the aromatic or aliphatic diamines and various Ŭ-diazo carbonyl compounds to 
realize  quinoxaline and quinoxalinone scaffolds.The electrochemical method illustrates the synthesis of functionalized diazepines and 

quinazolines that circumvents the limitations associated with traditional methods through reorganization of the molecular skeleton via a 

domino N1ïN2 bond cleavage followed by concomitant ring closing process indulged by electrical energy initiating from cinnolines and 
indazoles as designed precursors. Additionally, an intermolecular ring homologation method has also been devised to synthesize densely 

functionalized dihydroquinazolines from 2,3-diaryl-indazoles and acetonitrile involving the same electrochemical strategy.[8]  

 
References: 

[1] (a) P. T. Anastas and J. C. Warner, Green Chem., Theory and Practice, Oxford University Press, New York, 1998; (b) I. T. Horv´ath and 

P. T. Anastas, Chem. Rev., 2007, 107, 2169. 
[2]  P. Anastas and N. Eghbali, Chem. Soc. Rev., 2010, 39, 301-312. 

[3] (a) D. Das , R. D. Mandal , P. Mukherjee , P. Bhattacharyya and A. R. Das, Synlett, DOI: 10.1055/a-2384-6583; (b) P. P. Ghosh, G. Pal, 

S. Paul and A. R. Das, Green Chem., 2012, 14, 2691ï2698; (c) I. N. Egorov, S. Santra, D. S. Kopchuk, I. S. Kovalev, G. V. Zyryanov, A. 
Majee, B. C. Ranu, V. L. Rusinov and O. N. Chupakhin, Green Chem., 2020,22, 302-315; (d) M. Saha and A.R. Das, Curr. Microw. Chem., 

2021, 8, 58-95. 
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[5] (a) R. D. Mandal, M. Saha and A. R. Das, Org. Biomol. Chem., 2022, 20, 2939-2963; (b) A. R. Patel, G. Patel and S. Banerjee, ACS 

Omega, 2019, 4, 22445ï22455. 
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Org Lett, 2022, 24, 1274-1279. 

[7] R. D. Mandal*, D. Das, A. Sarkar, M. Saha, A. R. Das*, A. Mahato, A. Pramanik, J. Org. Chem. 2024(doi=10.1021/acs.joc.4c01856) 

[8] S. Islam, D. Das*, R. D. Mandal, S. Dhara, A. R. Das*, J. Org. Chem. 2024, 89, 15686ï15693. 
 

Personal Profile 
Prof. Asish R. Das was born in Kolkata in 1966 (India), graduated in chemistry from University of Calcutta and received his PhD degree 

from Jadavpur University(Kolkata) pursuing research at the Indian Association for the Cultivation of Science, Kolkata, India under the 

supervision of Prof. Brindaban C. Ranu. He did postdoctoral research with Professor Reuben Jih-Ru Hwu at NTHU, Taiwan. He joined 

Department of Chemistry, University of Calcutta in 1996 as Lecturer. Since 2011, he has been the Professor at the Department of Chemistry, 

University of Calcutta and has been pursuing research on the development of new synthetic methods which includes nano metal oxide and 

nano particle mediated catalysis, use of green tools (Visible-light, Electrosynthetic approach etc.) and green synthetic procedures, metal ion 

as the promoter in carbon-carbon and carbon-hetero atom bond formation and synthesis of novel heterocyclic molecules of medicinal 

interest through C-H bond activation. He has published nearly hundred papers in scientific journals, eight book chapters and he has been 

awarded five international patents. 
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Development of various transition metals, nitrogen and sulfur doped carbon for 

application as cathode catalyst in single chamber microbial fuel cell 

 
                             Simran Kaur Dhillon, Patit Paban Kundu* 

                 Department of Chemical Engineering,Indian Institute of Technology Roorkee 

                           E mail: patit.kundu@ch.iitr.ac.in 

Abstract 
The performance of the fabricated air-cathodes based on iron and nitrogen doped carbon (Fe/NC) and polyaniline coated 

Fe/NC (PANI@Fe/NC) was systematically evaluated in single chamber MFCs with activated sludge as inoculuma. The 

electrochemical analysis highlighted the superior performance of PANI@Fe/NC with a peak reduction current of -0.214 mA, 

charge transfer resistance (Rct) of 132.5 Ý, and improved ORR activity. PANI@Fe/NC achieved the highest power output 

(637.53 mWmī2) and was 36.25% higher than conventional 10 wt% Pt/C (467.92 mWmī2). When Magnesium Cobaltite 

Embedded in Ccorncob- derived Nitrogen-doped Carbon is used as Cathode Catalyst for Power Generation in Microbial 

Fuel Cell, the power output of MFC with MgCo2O4/NC-700 as air-cathode reaching to 873.81 mWmī2 is 59.56% and 

216.05% higher than that of MFC with Pt/C (547.65 mWmī2) and Co/NC-700 (276.48 mWmī2) cathode, respectively b. In 

case of carbon developed from pyrolysis of Transitional Trimetallic Alloy (Fe, Co and Ni) Embedded in Poly- acrylamide 

Hydrogel used as cathode catalyst in SCMFC, trimetallic composite (FeCoNi@NC) performed better than Pt/C, exhibiting 

superior electrocatalytic activity with high oxygen reduction peak potential of 0.394 V (vs. RHE) and a corresponding peak 

current density of -0.159 mA. FeCoNi@NC records a high power density of 963.5 mWmī2, current density of 2483.2 mA 

mī2, 3.287 and 1.136 times higher than NC and 10 wt% Pt/C, respectively c. When synthesized carbon is decorated with  

NiCo2S4/NiCo2O4 and derived from the pyrolysis of  Poly (aniline-2-sulfonic acid) modified Polyacrylamide and used as 

Cathode Catalyst for Power Generation in Single Chamber Microbial Fuel Cells, SPAN-PAN/Ni-SNC exhibits the highest 

power density of 2045.1 mWmī2 at 8343.8 mAmī2 compared to 873.67 mWmī2 and 5453.6 mAmī2 for Ni-SNC, indicative of 

the significant improvement in the catalytic ability of the cathode catalyst formed by the interweaving of Ni-SNC and 

conducting co-polymerd. This could be attributed to the coordination of sulfur, nickel, and nitrogen in the polymeric chain. 

 

References: 
a) S.K. Dhillon, P. P. Kundu, Chemical Engg J.  2022, 431, 133341; (b) S.K. Dhillon, P. P. Kundu, ACS Applied mater 

Interface, 14 (42), 47633-47649; (c) S.K. Dhillon, P. P. Kundu, Sustainable Energy Technologies and Assessments 55, 

103001; (d) S.K. Dhillon, P. P. Kundu, Electrochimica Acta 461, 142697. 
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-́Extended Antiaromatic Indenofluorenes: From Targeted to Unusual Syntheses and 

Open-shell Properties 
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Abstract 
Exploration of polycyclic hydrocarbons (PHs) with antiaromatic and diradical properties has attracted immense interest in 

recent years, as tuning such properties may provide paths toward small bandgap organic semiconductors with promising 

applications in molecular spin/electronics.1a Indeno[1,2-b]fluorene and indeno[2,1-a]fluorene are stable isomers of formally 

antiaromatic 20́e-indenofluorene (IF) series.1b We developed a steric-promoted synthetic approach for ́-extended 

antiaromatic [1,2-b]IFs,1b and lately used this steric approach to construct the first open-shell (OS) IF dimer 6,6'-

biindeno[1,2-b]fluorene 1 that exhibits 26.8% diradical (1-OS1) and 0.7% tetraradical (1-OS2) character in the singlet 

ground state.1c 6,6'-[1,2-b]BIF 1 exhibits superior properties when compared to those of its 3,3'-[1,2-b]BIF1d and aromatic 

bipentacene (BP) counterparts, such as smaller HOMO-LUMO (1.50 eV) and singlet-triplet (-4.85 kcal/mol) energy gaps, 

and a low LUMO of -3.80 eV which is stabilized by 0.82 eV than that of the BP counterpart. I shall also present our attempt 

to synthesize a ́-extended heterocyclic IF 2, an elusive synthetic target to date. While we detected it by mass spectrometry, 

it underwent an unusual [10+2] cycloaddition with residual DDQ to afford a tetrabenzoindeno[2,1-a]fluorene 3 by the loss of 

a sulfur atom and ClC(C O)C(Cl) C O unit from the 2-DDQ adduct on neutral silica gel. The cyano disubstitution at as-

indacene subunit (shown in blue) of [2,1-a]IF 3 stabilized the LUMO (-4.15 eV) significantly, resulting in a narrow HOMO-

LUMO (0.85 eV) and singlet-triplet (ī2.52 kcal molī1) energy gaps. Compound 3 displayed a singlet OS ground state by 

EPR, NMR and DFT analyses, while the dominance of quinoidal antiaromaticity for as-indacene core by X-ray 

crystallographic analysis indicates accessibility of the low-lying closed-shell (CS) structure (ȹEOS-CS = ī1.96 kcal molī1), 

causing a small diradical character (30%). 

 
References:  
a) R. Casares, S. Rodríguez-González, Á. Martínez-Pinel, I. R. Márquez, M. T. González, C. Díaz, F. Martín, J. M. Cuerva, 

E. Leary, A. Millán, J. Am. Chem. Soc. 2024, 146, 29977; (b) H. Sharma, N. Bhardwaj, S. Das, Org. Biomol. Chem. 2022, 

20, 8071; (c) H. Sharma, P. Jana, D. Mallick, S. Bandyopadhyay, S. Das, Chem. Sci. 2024 DOI: 10.1039/D4SC03996C; (d) 

H. Sharma, Ankita, V. Mittal, U. K. Pandey, S. Das, Org. Lett., 2024, 26, 2617; (e) P. K. Sharma, P. Jana, S. 

Bandyopadhyay, S. Das, Chem. Commun. 2024, 60, 7319. 
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Ball Milling ï A Powerful and Green Tool for Chemical Transformations and Synthesis 

of Bioactive Molecules and Functional Materials 

 
Brindaban Chandra Ranu 
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Abstract 
The growing awareness of environmental implications and industrial acceptability of chemical processes lead to constant 

search for new green measures to reduce environment pollution and overall cost. With these objectives designing a chemical 

transformation in a minimum number of steps within a reasonable time is of current interest. In conventional reactions the 

energy used is heat from an electrical source. On the other hand electrical energy is produced mainly by the expense of fossil 

fuel. Thus, concept of use of minimum energy and less toxic organic solvent both in reaction and purification of product is 

gaining momentum.  

Ball milling induced processes (Mechanochemistry) have received much attention as efficient routes in effecting various 

chemical reactions in a relatively green way. The mechanochemically induced reactions are often performed in the absence 

of solvent at ambient temperature.  Usually, these reactions are carried out in milder conditions and thus sensitive 

functionalities are tolerated. The reactions are often faster than conventional procedures and chromatographic purifications 

are not needed. Many bond-forming processes and various chemical transformations leading to the synthesis of useful 

molecules have been accomplished by the use of the mechano-chemical technique.  An account of the mechanochemically 

induced reactions and synthesis of various molecules will be presented. 

References:  
(a) Ball Milling Towards Green Synthesis: Applications, Projects and Challenges, Ed. B. Ranu and A. Stolle, Royal Society 

of Chemistry, UK, 2015. (b) Ball-milling: An efficient and green approach for asymmetric organic synthesis ï I. N. Egorov, 

S. Santra, D. S. Kopchuk, I. S. Kovalev, G. V. Zyryanov, A. Majee, B. C. Ranu,  L. Rusinov, O. N. Chupakhin ï Green 

Chem., 2020, 22, 302-315. (c) Synthesis of Organosulfur and Related Heterocycles under Mechano-chemical Conditions ï 

T. Chatterjee and B. C. Ranu, J. Org. Chem., 2021, 86, 13895. (d) Sustainable and Solvent-free Synthesis of Molecules of 

Pharmaceutical Importance by Ball Milling - P. Pattanayak, S. Saha, T. Chatterjee, B. C. Ranu, Chem. Commun, 2024, 000, 

DOI: 10.1039/D4CC05127K. 

Personal Profile 
Professor Brindaban C. Ranu received his M.Sc. from Calcutta University and obtained his  Ph.D. from Jadavpur 

University  working with Professor U.R. Ghatak at Indian Association for the Cultivation of Science. He did his post-

doctoral work in Virginia Tech, USA with Prof. T. Hudlicky during 1982-85 and started independent research at the 

department of Organic Chemistry, IACS from 1985. He became Professor in 1996, senior Professor in 2006 and served as 

Head of the Organic Chemistry department during 2003-2008. He retired from regular job in 2013 and currently is 

continuing as INSA Honorary Scientist in the same department. He is a fellow of West Bengal Academy of Science & 

Technology, Indian Academy of Sciences, Bangalore and Indian National Science Academy, New Delhi. He received the J 

C Bose fellowship from DST, Govt. of India. He received N.S. Narasimhan Award in 1993 and Chemical Research Society 

of India Silver medal in 2009 and Sir J C Ghosh Memorial award of Indian Chemical Society in 2018 among others.  

His work primarily focuses on the issue of Green Chemistry. He has already published 305 papers in highly reputed 

international journals and currently his h-index is 71. Professor Ranuôs works received considerable appreciation all over the 

world and he has been invited to deliver key note, plenary and invited lectures in symposia in India and abroad. His research 

on green synthesis stimulated much interest and inspiration in the chemical community, at large. Professor Ranu has also 

edited a book entitled, óBall Milling Towards Green Synthesis ï Applications, Projects, Challengesô published by Royal 

Society of Chemistry in 2015, which received great appreciation from the practicing chemists. 
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       New Endeavours in Asymmetric Vinylogous Reactions: Towards Functionally 

Rich Synthon 

Ravi P Singh* 
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Abstract 

The relay of electronic effects through a conjugated organic bonding system, such as those in a vinylogous system provides 

opportunity to achieve transformation at a remote place. The vinylogous nucleophile after reaction with carbonyl and 

carbonyl derived compounds (aldehydes, ketones, aldimines, ketimines, enals, enones, and heteroatom-stabilized carbenium 

ions) offer a multitude of highly functionalized structures. [1],[2],[3] It grants a synthetic track, where a number of functional 

group and selected stereochemistry can be established. In this presentation, a highly diastereo- and enantioselective organo 

catalytic asymmetric vinylogous Mukaiyama-Michael addition of various silyoxyfurans to enones,[4] and vinylogous aldol 

reaction of 2-silyloxyindoles to ketones, which proceeds through the bifunctional catalysis,[5] will be presented.[6] 

Also, an asymmetric vinylogous Michael addition reaction between 3-cyano-4-methylcoumarins and biologically active 

maleimides, developed via non-covalent organocatalysis and enantioselective desymmetrization of cyclopentene-1,3-diones 

via [4+2] annulation will be discussed. 

Figure: Vinylogous nucleophiles and representattive reactions involving these nucleophiles 
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Ye, J. Chem. Commun. 2010, 46, 5957. 4) Jadhav A.P.; Rao, V. U. B.; Singh P.; Gonnade R. G.; Singh R. P. Chem. 

Commun. 2015, 51, 13941. 5) Kumar, K.; Jaiswal, M. K.; Singh R. P. Adv. Synth. Catal. 2017, 359, 4136.  6) Kumar, K.; 

Singh, B.; Singh R. P. Chem. Commun. 2020, 56, 15153. 
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He started his independent academic career at National Chemical Laboratory -Pune as a Senior Scientist in 2011 and later 
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Exploring the potential of some natural phytochemicals for targeting epidermal 

growth factor receptor (EGFR) in breast cancers 

 
Aniruddha Banerji* 

Associate Professor, Post Graduate Department of Biotechnology, St. Xavierôs College (Autonomous), Kolkata, 

30 Mother Teresa Sarani, Kolkata-700016, INDIA, E-mail: aniruddha_banerji@yahoo.co.in 

Abstract 
Increased levels of epidermal growth factor receptor (EGFR) and aberrant EGFR mediated signalling has been reported to correlate with 

increased metastasis and a worse prognosis in breast cancers, which have highest rate of incidence of all cancers in women in India. Matrix 

metalloproteinases (MMPs), especially MMP-2, MMP-9 and MT1-MMP, are upregulated in breast cancers and promote cell migration and 
metastasis. As chemotherapy and use of synthetic inhibitors often exhibit a number of side effects and can be quite expensive, studying the 

potential of natural phytochemicals like curcumin and all-trans retinoic acid (ATRA) for breast cancer therapy can be of importance for the 

possible reduction of toxic side effects and for lowering treatment costs. Computer based analysis indicated that binding affinities of 
curcumin and ATRA to EGFR were appreciably higher in comparison to synthetic EGFR inhibitors like erlotinib. Binding affinities of 

curcumin and ATRA to molecules involved in EGFR mediated signalling, like phosphatidylinositol 3ô kinase (PI3K), were also appreciable 

and comparable to/ higher than their synthetic inhibitors (e.g. alpelisib for PI3K). Treatment of metastatic human breast cancer cell lines 
cultured in presence of epidermal growth factor (EGF) with curcumin (20 ÕM/ml) or ATRA (20 ÕM/ml) for 24 hours inhibited EGFR 

phosphorylation and interactions of EGFR with its ligand EGF. Phosphorylation of molecules involved in EGFR mediated signalling (for 

instance, PI3K) were also inhibited. Binding affinities of curcumin and ATRA with catalytic domains of MMPs were higher than that of 
synthetic MMP inhibitors like Batimastat. Expression of MMP-2, MMP-9 and MT1-MMP and MMP-2, MMP-9 activity were significantly 

downregulated upon treatment of metastatic human breast cancer cells cultured in presence of EGF with curcumin or ATRA. Significant 

inhibition of cell migration on EGF was also observed upon such treatment. Inhibition of EGFR phosphorylation and EGFR-EGF 
interactions upon treatment with curcumin and ATRA could impair EGFR mediated signal transduction and cell migration. Downregulation 

of EGFR modulated MMP-2, MMP-9 and MT1-MMP levels upon curcumin and ATRA treatment would render cells less metastatic. 

Targeting EGFR-ligand interactions and EGFR mediated regulation of MMPs by treatment with the phytochemicalôs curcumin and ATRA 

could thus have important clinical and therapeutic applications in treatment of breast cancer patients.. 

Personal Profile 
Dr. Aniruddha Banerji, M. Sc, Ph. D, is an Associate Professor in the Post Graduate Department of Biotechnology at St. Xavierôs College 

(Autonomous), Kolkata. He completed his B. Sc with Zoology Honours from Presidency College (under University of Calcutta) and his M. 
Sc. in Zoology from University of Calcutta standing 1st class 1st in order of merit in both. He completed Ph. D in Life Sciences from 

Jadavpur University, pursuing his research at Chittaranjan National Cancer Institute, Kolkata, on the role of MMPs in tumour biology. His 

primary field of research involves cancer biology and his areas of research interest include the roles of cell surface receptors, matrix 
metalloproteinases (MMPs) and cellular cell signalling pathways in tumour metastasis and the anti-tumorigenic potential of natural 

phytochemical compounds. He has published 25 research papers in international and national journals and 13 book chapters. He has 

delivered invited lectures and oral presentations at a number of national and international seminars of repute and has successfully completed 
two major research projects as principal investigator. He is actively involved in research and is currently guiding a number of research 

fellows for their Ph. D. He has a teaching experience of over 17 years at the undergraduate and postgraduate levels and had been involved in 

administrative responsibilities \for over 2 years. Dr. Banerji has been honoured with a number of awards including the A.K. Bhowmick 
Memorial Medal from The Zoological Society, Kolkata for 1st place in B. Sc Zoology, medal from Calcutta University, for 1st place in M. Sc 

Zoology, award for Best Young Scientist in Molecular Biology and Genetics, at National Seminar on Dimensions in Zoological Research in 

Human Welfare, organized by Department of Zoology, University of Calcutta and The Zoological Society, Kolkata in collaboration with the 
Zoological Survey of India in 2007 and award for Best Oral Presentation, at Symposium on Recent Trends in Cancer Research & Treatment, 

organized by Chittaranjan National Cancer Institute in 2007. He was a member of the Executive Committee, Zoological Society, Kolkata 

from 2015ï2019. Born into a family of academicians, he seeks to carry forth the tradition of academic excellence following in the footsteps 
of his grandmother, Prof. Asima Chatterjee and his parents. 

                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dr. Aniruddha Banerji  

Associate Professor, Post Graduate Department of 

Biotechnology, St. Xavierôs College (Autonomous), 

Kolkata, 30 Mother Teresa Sarani, Kolkata-700016, 

INDIA, E-mail: aniruddha_banerji@yahoo.co.in 

 



ICCHD -2025 

119  

PL-30    

Fluorescent molecular rotors for understanding sub-cellular stress and communication 
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Abstract 
Subcellular viscosity is a critical parameter in cellular processes such as diffusion-controlled reactions and the proper folding 

of nascent proteins.1 The analysis of this fundamental parameter within the organelles of living cells has been constrained by 

a lack of appropriate tools. Fluorescent molecular rotors can be utilized to detect changes in viscosity by observing variations 

in their fluorescence properties, which are influenced by the degree of rotation of the rotors.2 They are effective tools for 

measuring and evaluating the viscosity of various biological and chemical processes.3 However, the autofluorescence, low 

sensitivity, and significant phototoxicity of fluorescent probes prevent them from being used in actual, valuable applications. 

The current literature seeks extremely sensitive far-red emissive probes for practical usage in diagnostics and understanding 

the subcellular viscosity. The molecular rotors with far-red emission, high viscosity sensitivity, pH tolerance, and excellent 

biocompatibility have been strategically developed and synthesized in the present work. We designed Julolidine-based 

molecular rotor with extended conjugation and modulated the bulkiness of the rotor to produce far-red emission with 

enhanced sensitivity.4 The synthesized molecular rotor is utilized to track the number of pathological conditions, including 

lysosomal stress, endoplasmic reticulum (ER) stress-driven by ferroptosis, mitochondrial stress, and the interplay between 

mitochondria and plasma membranes.5, 6 Moreover, the molecular rotors properties are modulated and employed in drug 

delivery through supramolecular drug carriers.7  
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Front. Chem., 2022, 10, 1-9; (5) A. Silswal and A. L. Koner, Chem. Commun., 2023, 59, 1769-1772; (6) A. Silswal, A. 

Pramanik and A. L. Koner, J. Mater. Chem. B., 2024, 12, 489-499. (7) A. Silswal, Meghna K. P. and A. L. Koner 

(manuscript submitted) 

Personal Profile 
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Scientific publication ethics and use of Artificial Intelligence 
Dr. Subhabrata Mukhopadhyay (Deputy Editor, Wiley) 

 

Abstract 
This talk will feature Wiley as a publishing house, including their collaborations with various 

chemical societies to promote scientific outreach and enhance research activities. We are proud of our 

Wiley editorial team in India, which comprises 40+ in-house editors and 45+ editorial board members 

from India, constantly helping develop the journals and serve the research community. In 2024, Wiley 

collaborated with various Indian Institutes, Universities, and Scientific Societies to organize 

conferences, workshops, and author events. The presentation will cover major highlights of such 

events and the role of Wileyôs editorial team.  

The talk will also focus on the conference-based special collection planned for the ICCHD-25 

conference. The special collection will be conducted by the journals Asian Journal of Organic 

Chemistry, ChemNanoMat, European Journal of Inorganic Chemistry, and ChemistrySelect.                                     

References: 
(1) D. D. Su, C. L. Teoh, L. Wang, X. G. Liu and Y. T. Chang, Chem. Soc. Rev., 2017, 46, 4833-

4844; (2) J. E. Chambers, M. Kubankova, R. G. Huber, I. Lopez-Duarte, E. Avezov, P. J. Bond, S. J. 

Marciniak and M. K. Kuimova, ACS Nano, 2018, 12, 4398-4407; (3) T. Dutta, K. Pal and A. L. 

Koner, Chem. Rec., 2022, 22; (4) A. Silswal, A. Kanojiya and A. L. Koner, Front. Chem., 2022, 10, 

1-9; (5) A. Silswal and A. L. Koner, Chem. Commun., 2023, 59, 1769-1772; (6) A. Silswal, A. 

Pramanik and A. L. Koner, J. Mater. Chem. B., 2024, 12, 489-499. (7) A. Silswal, Meghna K. P. and 
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He also has postdoctoral experience at Ben Gurion University in Israel (2020-2022) and Uppsala 

University in Sweden (2022-2023), where he published several papers in reputed journals and 

received prestigious fellowships for his research excellence 
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of N-Heterocycles and Alkaloids 
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Abstract 

Visible light-induced catalytic photooxygenations are a sustainable and synthetically elegant approach 

for the selective oxidation and CïH functionalization of organic compounds, and applications in 

industrial synthesis encompass fragrances as well as pharmaceuticals. In addition to unsaturated 

terpenoids, N-heterocyclic compounds in particular represent interesting substrates for 

photooxygenations, and following our interest in the field of indole chemistry, we developed a one-

step transformation of tetrahydrocarbazoles and cycloheptaindoles to furnish novel, highly 

oxygenated polycyclic pyrido- and azepino[1,2-a]indoles.1 

Azepino[1,2-a]indoles containing an Ŭ-keto-N,O-acetal substructure can be converted into Ŭ-amino-Ŭ-

carbonyl radicals by photoredox-induced reductive CïO cleavage, and subsequent functionalizations 

with diverse SOMO-philic reactants can efficiently be implemented.2,3 Furthermore, tricyclic enones 

derived from the azepino[1,2-a]indole scaffold can be utilized in organocatalytic CïC couplings and 

cycloadditions, which opens new avenues to structurally elaborate polycyclic oxindoles.4 

 

References: 
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was appointed Research Scientist at CSIRO Materials Science and Engineering. From 2012, Malte 

established an independent research group at the Institute of Chemistry at the University of Hamburg. 
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Abstract 
The ubiquitousness of dibenzoxazepines, benzazepines, benzoxazine, benzosultam, indoles and 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. This fundamental 

research directed us to develop cost-effective processes for synthesizing commercially available drug molecules, which will 

be discussed during the presentation. 

 

References: 
(a)PATENT: 0163NF2021, 202111047806. PCT/IN2022/050940, 20 Oct, 2022. (b) PATENT:  

0211NF2020; 202111047809. PCT/IN2022/050931, 19 Oct, 2022. (c) Deb, I. et al.  Chem. Commun.2023, 59,13899-13902  

(d) Deb, I. et al.  Chem. Commun.2023, 59,9074-9077  (e)  Deb, I. et al.  Chem. Commun.2023, 59,7751-7754  (f) Deb, I. et 

al.  Chem. Commun.2022, 58,2902-2905 (g) Deb, I. et al.   Org. Lett. 2021, 23, 4521-4526  (h) Deb, I. et al.   Org. Lett. 2020, 

22, 1340-1344 (i)  Deb, I. et al.   Org. Lett. 2019, 21, 2056-2059  

 

Personal Profile 

Dr. Indu Bhusan Deb obtained his M.Sc. in organic chemistry from Banaras Hindu University. He 

completed his Ph.D in 2008 at the Indian Institute of Technology Bombay (IITB) under the 

supervision of Professor I. N. N. Namboothiri. After that, he moved to Rutgers University, USA to 

conduct postdoctoral research with Professor Daniel Seidel, where he was involved in researching the 

synthesis of chiral heterocycles. After spending three years at Rutgers, he joined Professor Naohiko 

Yoshikai's group at Nanyang Technological University, Singapore, for his 2nd postdoctoral research. 

In April, 2013 He joined as a research investigator (Project leader) in the process chemistry division 

of Bristol-Myers Squibb Research center, Bangalore. Dr Deb worked as a senior scientist in the 

Organic and Medicinal Chemistry division at CSIR-IICB (Jan 2014-2018) and worked as a principal 

scientist from 2018 to 2022. Currently, he has been working as a senior principal scientist since Jan 

2022. His research group is actively involved in asymmetric synthesis and designing synthetic 

methodology employing transition-metalïcatalyzed C-H bond activation chemistry, metal-free 

reaction and Organo-electrosynthesis for the synthesis of potential bioactive small molecules.  

Research Interests:  

Our research group has substantially contributed in the field of catalysis in the organic chemistry area 

(electrochemical synthesis/C-H bond activation/functionalization) to develop affordable, efficient, and 

innovative as well as industry-friendly synthetic processes for the synthesis of functionalized potential 

bio-active molecules such as Anthrone, Benoxazine, Benzosultam, Oxaziridine, acridine, as well as 

Benzofuranone, employing transition metal(free)-catalysis employing the concept of electrochemical 

synthesis and transition metal-catalyzed  CïH/CïX bond activation and metal-free CïH/CïX bond 

functionalizations.   
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Figure 1: Schematic representation of (A) genomic DNA and (B) G-quartet and G-quadruplex. 
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PL-33   

Interaction of Curcumin and Curcumin Pyrazole with DNA G-quadruplexes 
 

Smritimoy Pramanik *  
Department of Chemistry, University of Calcutta, 92 A. P. C. Road, Kolkata-700009, INDIA 

E-mail: spchem@caluniv.ac.in 

Abstract 
Deoxyribonucleic acid (DNA) can form not only canonical duplex structure via A-T and G-C base pairs,1 but also several non-canonical 
structures depending upon the base sequence context and environmental conditions (Figure 1A).2,3 Among non-canonical DNA structures, 

four stranded G-quadruplexes emerged as a prime target for the development of novel drug molecules as it was shown to regulate crucial 
biological reactions.4,5 In the presence of metal ion, guanine-rich DNA sequences self-assemble to form planar G-quartet via Hoogsteen 

hydrogen bonding between guanine bases (Figure 1B). Subsequently, two or more G-quartets stack on each other to form diverse DNA G-

quadruplex structures depending upon loop orientation, strand orientation, length of DNA sequences, bulges, and environmental conditions 
(Figure 1B).2,3 Current research has recognized clear relations between G-quadruplexes and human disease.6 Several naturally occurring and 

synthetic small molecules are known to bind and alter the structure and stability of G-quadruplexes. Consequently, they are considered as 

potential therapeutics to target various diseases by controlling gene expression. Among the small molecules, naturally abundant low 
molecular weight polyphenolic compounds play a pivotal role in the field of chemical biology and medicinal chemistry due to their 

preventive roles in various diseases such as neurodegenerative disease, cardiovascular disease, cancer, and diabetes.7 Curcumin is an 

important naturally abundant polyphenolic compound, which possesses anticancer, anti-inflammatory, anti-oxidant, and anti-cystic fibrosis 
properties as well as an active agent against Alzheimerôs disease.8 Consequently, we have investigated the interaction of curcumin and 

curcumin pyrazole with DNA G-quadruplexes. We found that curcumin has differential interaction with anti-parallel DNA G-quadruplex 

structures depending upon their loop orientation. Moreover, our study suggests curcumin pyrazole selectively binds to DNA G-quadruplexes 
even in the presence of large excess of DNA duplexes. Thus, our results might be useful not only for therapeutic intervention but also to 

develop novel DNA G-quadruplex structure selective ligands. 
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Special Lecture:  

 

Marine life diversity through time: a paleoecological perspective from the Paleozoic to 

the Anthropocene 
 

Giuseppe Aiello 

Department of Earth Sciences, Environment and Resources, Federico II University of Naples, via Vicinale Cupa 

Cintia, 21, 80126 Naples, ITALY 

e-mail: giuseppe.aiello@unina.it 

 

Abstract 
The fossil record and geochemical data suggest that life has been present on our planet for over four billion years. During the last part of the 

pre-Cambrian times (Ediacaran Period) there is an apparent increase in diversity, starting about 600 million years ago (Ma = mega-annum). 

With the beginning of the Palaeozoic Era (around 540 Ma), in the Cambrian Period, a rapid (in a geological sense) diversification took 

place, with the appearance of many groups of new marine organisms which colonized new habitats, filling previously unoccupied ecological 

niches and expanding the use of available trophic resources (a). Diversity increased in the Ordovician Period (485-420 Ma) and has 

continued to increase progressively up to the present. However, the paleontological, geological and geochemical evidence has shown that 

the process of developing a greater diversity of life was discontinuous. Phases of marked increases in diversity have been followed by 

drastic decreases due to various environmental changes, followed by a renewal of life. The more dramatic phases are known as "mass 

extinctions", including two major catastrophic events: one that marks the end of the Palaeozoic and the beginning of the Mesozoic, at about 

250 Ma, and the famous paleoenvironmental crisis at about 65 Ma, which destroyed the dinosaur fauna and many other taxa. 

We all live in the so-called Anthropocene, the epoch in which human impact has extended to the entire planetary ecology (b). The history of 

life has seen many organisms capable of modifying environmental conditions, including the chemical composition of the atmosphere, but 

humans have the unique capacity to know that they can drastically alter the environment. 

Whether we make the Anthropocene a mass extinction or choose other strategies to adapt to the natural environment is up to us. 

Our ecological and palaeoecological studies of marine micro-organisms (c, d), particularly single-celled organisms such as foraminifers and 

tiny crustaceans such as ostracods, show that no matter how intense the anthropogenic pressure, life does not disappear, and that diversity 

recovers after a period of crisis. 

If we choose mass extinction, we can be sure that ostracods and foraminifers will participate in a new diversification of life, but we cannot 

be sure that the human species will participate. 

The choice seems to be in our hands. 

References: 

(a) D. J. Bottjer 2016. Paleoecology: past, present and future, John Wiley & Sons; (b) S. Benner, G. Lax, P. J. Crutzen, U. Pöschl, J. 
Lelieveld, H. G¿nter, H. G. Brauch, 2021. Paul J. Crutzen and the Anthropocene: A New Epoch in Earthôs History. Springer International 

Publishing; (c) G. Aiello, V. Amato, D. Barra, L. Caporaso, T. Caruso, B. Giaccio, R. Parisi & A. Rossi, 2020, Late Quaternary benthic 

foraminiferal and ostracod response to palaeoenvironmental changes in a Mediterranean coastal area, Port of Salerno, Tyrrhenian Sea. 
Regional Studies in Marine Science, 40, 101498; (d) G. Aiello, D. Barra, R. Parisi, M. Arienzo, C. Donadio, L. Ferrara, M. Toscanesi & M. 

Trifuoggi, 2021. Infralittoral ostracoda and benthic foraminifera of the Gulf of Pozzuoli (Tyrrhenian Sea, Italy). Aquatic Ecology, 55(3), 

955-998. 

Personal Profile 
Giuseppe Aiello, obtained his Ph.D. in Sedimentary Geology in 1998 from the University of Naples "Federico II", with a thesis titled 

Paleoecology and Biostratigraphy of the Tortonian-Pliocene Ostracod Assemblages of Central-Northern Calabria. After completing his 

Ph.D., he carried out research at the Polska Akademia Nauk in Warsaw, Poland, from 1998 to 1999, before returning to the University of 
Naples "Federico II". In 2018, he was appointed Researcher and, in 2020, Associate Professor in Paleontology at the same institution. He is 

currently a Professor of Paleontology and Paleoecology in the Department of Earth Sciences at the University of Naples "Federico II". 

His scientific interests focus on paleontological and ecological studies of ostracods (Ostracoda: Crustacea), benthic foraminifera 
(Foraminifera: Retaria), and, to a lesser extent, planktic foraminifera from the Miocene to the Recent. His research has extensively explored 

the taxonomy, paleoecology, and biostratigraphy of marine Miocene, Pliocene and Quaternary ostracods from central and southern Italy, 

including sedimentary successions deposited in volcanic areas (Phlaegrean Fields, Vesuvius) and in archaeological sites (Pompeii, Salerno). 
He has also investigated the taxonomy and paleoecology of marine Miocene ostracods of Central Paratethys (Poland) and Eastern Atlantic 

(Morocco). 
In addition, he has worked on the taxonomy and ecology of marine ostracod assemblages from the Mediterranean area and the Western 

Atlantic (Brazil). 

Further, he has conducted paleoenvironmental studies based on marine and nonmarine calcareous and siliceous meiofaunal assemblages, 
including benthic foraminifers and ostracods, from Greek Quaternary successions and archaeological sites of the Campania Region. His 

work also addresses the morphological inter- and intra-specific variability of ostracod shell features and the ecological responses of benthic 

foraminiferal and ostracod assemblages to anthropogenic impacts in Italian coastal areas.  

 
 

 

Prof. Giuseppe Aiello 

University ñFederico IIò Naples, Italy 

Email: giuseppe.aiello@unina.it 



ICCHD -2025 

125  

PL-34    

Visualization of Excited State Intramolecular Proton Transfer (ESIPT) in 

benzimidazole based chemosensors 

 
Riya Bag1, Yeasin Sikdar2, Sutapa Sahu1, Sanchita Goswami1,*  
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2Department of Chemistry, The Bhawanipur Education Society College, Kolkata 

E-mail: sgchem@caluniv.ac.in 

Abstract 
The realm of chemosensors presents great potential for the development of selective, sensitive, robust, low-cost 

and fast responding molecular probes for real time detection and measurement of analytes. Benzimidazole based 

moieties have gained increasing attention due to the successful application in designing fluorescent and 

colorimetric probes. I would like to highlight the following probes during my discussion as they demonstrate 

beautifully the phenomenon of Excited State Intramolecular Proton Transfer (ESIPT). 2ï{[3ï(1Hï

benzoimidazolï2ïyl)ï2ïhydroxyï5ïmethylïbenzylidene]ïamino}ïbenzoic acid (H2BIo), 4ï{[3ï(1Hï

benzoimidazolï2ïyl)ï2ïhydroxyï5ïmethylïbenzylidene]ïamino}ïbenzoic acid (H2BIp ) and 5ï{[3ï(1Hï

benzoimidazolï2ïyl)ï2ïhydroxyï5ïmethylïbenzylidene]ïamino}ïisophthalic acid (H3BIdm ) have been 

constructed by using ïortho, ïpara and ïmeta substituted amino benzoic acids and their ESIPT properties as 

well as sensing behavior have been studied extensively. 

References: 
R. Bag, Y. Sikdar, S. Sahu, M. M. Islam, S. Mandal, S. Goswami, Chem. Eur. J. 2023,  29, e202203399.  
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 RSC: Building Community  
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Abstract 

 
 The Royal Society of Chemistry (RSC) is a learned society with the goal of "advancing the chemical 

sciences" in our day-to-day life keeping in mind the importance of chemistry in our society. RSC provides a 

unique platform to connect students, teachers, researchers, scientists together for the development and 

recognition of professional capabilities and to publish new cutting-edge research. Being an UK organization, 

with the headquarters located in Cambridge and London, RSC has now extended its global offices to all over the 

world and since 2010, RSC India office has been actively operating from Bengaluru. With more than 2,500 

members and 2nd highest article submissions & articles published across all RSC journals in 2023 from 

India , RSC is also constantly trying to engage the chemical community here in India with publishing, social, 

educational outreach and membership activities in India specific way. My talk would holistically cover all 

these aspects of the Royal Society of Chemistry.  

 

Personal Profile 

Dr. Rajdip Roy works as a Membership Executive at the Royal Society of Chemistry India office since October 

2022. His main areas of work are on meeting people associated with chemical sciences, interacting with 

scientific community, organizing conferences to encourage them to be a part of the RSC so that they could be 

able to get a unique platform to connect each other for the development and recognition of professional 

capabilities and to publish new cutting-edge research.  

Rajdip had completed his PhD in Organic Supramolecular Chemistry and Chemical Crystallography from 

Indian Association for the Cultivation of Science, Kolkata, India in 2017. He had a few postdoctoral stints in 

The Hebrew University of Jerusalem, Israel, and University of Notre Dame, IN, USA and IACS Kolkata during 

2017 to 2022.  
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Harnessing Carbene/Nitrenes for Drug Discovery 
 

Prakash Kafle, Rishav Mukherjee, Deacon Herndon and Indrajeet Sharma* 

Department of Chemistry and Biochemistry, University of Oklahoma,  

101 Stephenson Parkway, Norman, Oklahoma-73019, USA 

e-mail: isharma@ou.edu 

Abstract 

In recent years, the field of drug discovery has faced a significant hurdle: a slowdown in the rate of 

discovering new drugs coupled with a notable escalation in development costs.1 This deceleration 

primarily stems from the limited diversity of drug discovery libraries, underscoring the urgent need to 

explore new territories within chemical space. In light of this, the Sharma research group has directed 

its efforts towards scaffold hopping, a strategy involving creating novel chemical entities from 

existing ones. While scaffold hopping has been under investigation since the late 20th century, it has 

predominantly been pursued through virtual means, with only a few synthetic approaches explored. 

Contemporary scaffold hopping methodologies often impose stringent conditions, utilizing unstable 

reagents and oxidizing agents, thereby restricting their applicability to delicate functional groups. Our 

research endeavors aim to overcome these limitations by pioneering novel techniques employing 

carbenes and nitrenes. Unlike previous methodologies, our carbene/nitrene precursors are stable at 

benchtop conditions and do not necessitate harsh reagents, facilitating the site-selective addition of 

carbon or nitrogen atoms. This advancement enables transformations such as converting pyrroles into 

pyridines/pyrimidines or indoles into quinolines/quinazolines.1,2 By harnessing 15N-sulfenylnitrenes, 

we further enable the synthesis of isotopically labeled 15N-heterocycles, serving as invaluable tools for 

drug discovery applications. 

 References: 

(1) Fernald, K.; Förster, P. C.; Claassen, E.; Burgwal, L. H.M. Drug Discovery Today, 2024, 29 (11), 

104160, 

(2) Kafle, P; Herndon, D; Sharma, I. ChemRxiv 2024; DOI: 10.26434/chemrxiv-2024-6dncp.  

(3) Ghosh, B; Kafle, P; Mukherjee, R; (equal contributors BG, PK, RM); Welles, R; Herndon, D; 

Nicholas, K.M.; Shao, Y; Sharma, I.ò Science 2024 (Accepted); ChemRxiv, Preprint DOI: 
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chemistry under the guidance of Prof. David Crich, graduating in 2011 from Wayne State University. Dr. 

Sharma then undertook a Lucille Castori Fellowship at Memorial Sloan-Kettering Cancer Center with Prof. 

Derek S. Tan before joining the University of Oklahoma in 2014. 

Dr. Sharma's research centers on developing innovative synthetic methods leveraging metal-carbene chemistry 

for applications in total synthesis and drug discovery. His work has garnered substantial funding from 

prestigious agencies, including the NIH, NSF, DOD, ACS-PRF, and the Oklahoma Center for Science and 

Technology (OCAST). The findings from his research have been published in high-impact journals such as ACS 

Catalysis, Nature Communications, and Science. 
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Novel Reaction and Structural Chemistry of Hypervalent Iodine Compounds 
Prof. Naohiko Yoshikai 

Graduate School of Pharmaceutical Sciences, Tohoku University, Sendai 980-8578, Japan 

e-mail: naohiko.yoshikai.c5@tohoku.ac.jp 

Abstract 

Hypervalent iodine compounds have long fascinated organic chemists due to their unique reaction and 

structural chemistry, as well as their valuable applications, especially as oxidants and electrophilic 

group-transfer reagents in organic synthesis. This presentation will primarily focus on trivalent iodine 

compounds acting as organometallic-like nucleophiles toward arynes,1,2 a discovery that emerged over 

the course of our exploration of novel vinyl- and arylbenziodoxoles.3,4 These carbo- and hetero-

iodanation reactions can forge various arylïcarbon and arylïheteroatom bonds, along with the 

concomitant formation of an arylïiodine(III) bond, under mild conditions. The newly formed arylï

iodine(III) bond serves as a versatile handle for further transformations. In addition to these reactions, 

our recent exploration of the carbonïiodine bond as a novel element of chirality will also be 

disclosed.5 
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e202400894. 

3. Ding, W.; Chai, J.; Wang, C.; Wu, J.; Yoshikai, N. J. Am. Chem. Soc. 2020, 142, 8619. 

4. Ding, W.; Wang, C.; Tan, J. R.; Ho, C. C.; León, F.; García, F.; Yoshikai, N. Chem. Sci. 2020, 11, 

7356. 
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Advances in Upcycling Polyethylene: 

Exploring E-CO Copolymerization through DFT Calculations for Sustainable 

Solutions 
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Abstract 

Petroleum-based plastics, especially polyethylene, play a key role in the global economy, with extensive 

applications in sectors such as packaging, construction, transportation, electronics, and healthcare.(1a) However, 

the chemical inertness of these materials has led to severe environmental pollution, adversely affecting human 

health, ecosystems, and the sustainable use of carbon resources. Traditional mechanical recycling methods are 

limited by significant technological and economic challenges, creating a need for more efficient and sustainable 

solutions. One promising approach to address these issues involves introducing a low breakpoint density in 

polyethylene during the polymerization process. This technique can facilitate chemical recycling or targeted 

upcycling of the material and also has the potential to reduce the persistence of plastic waste in the environment, 

promoting closed-loop recycling systems.(1b,1c)  Recent developments have led to more sustainable, degradable 

polyethylene materials, achieved using advanced Ni(II) phosphine phenolate catalysts and incorporating small 

amounts of carbon monoxide during polymerization. This process introduces keto-units within the polymer 

chains, conferring photodegradability, which could help mitigate the long-term environmental impact of 

polyethylene waste without significantly altering its mechanical properties.(1d,1e) The reaction mechanism was 

elucidated through a theoretical DFT study, showing that non-alternating CO incorporation is favored by a 

balance of electronic and steric factors. Specifically, moderate steric hindrance from the phosphine moiety 

promotes the desired non-alternating pathway, while electronic donation to the metal center prevents the 

formation of overly stable chelates, which would otherwise reduce catalytic efficiency and favor the undesired 

alternating incorporation. (1f, 1g) 
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Dearomatizing Diels-Alder Reactions of Nitroarenes with Silyloxydienes.  

DFT as a Tool to Control Diastereoselectivity 
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6014, Univ Rouen Normandie, F-76000 Rouen, France 

e-mail: isabelle.chataigner@upmc.fr 

Abstract 

Dearomatization strategies have the potential to convert planar substrates into complex (poly)cyclic three-

dimensional molecules in a single step by disruption of the planar aromatic -system. Cycloaddition reactions 

involving aromatic C=C bonds as 2 --electron partners have become increasingly popular in recent years 

and we have shown that Diels-Alder cycloaddition reactions between nitroarenes and silyloxydienes can be 

induced under high pressure activation, without the need for any chemical activator/catalyst.a In some cases, 

however, the endo/exo diastereoselectivity remained low. Thanks to DFT calculations, used as an a priori tool, 

we have recently been able to increase this selectivity and have shown that an exquisite exo-diastereoselectivity 

is achievable with silyloxycyclohexadiene.b In this case, the exo approach is characterized by less distortion of 

the substrates in a late TS and by more favorable orbital interactions presumably between the nitro group and 

the dienic moiety, explaining the stereoselectivity. Results of these studies will be presented. 
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Lewis Acid-Catalyzed Reactions of Bicyclo[1.1.0]butanes (BCBs) for the Synthesis of 

Functionalized Bicyclic Frameworks 
 

Akkattu T. Biju  
Department of Organic Chemistry, Indian Institute of Science, Bangalore-560012, India 

E-mail: atbiju@iisc.ac.in 

Abstract  
The versatile reactivity of bicyclo[1.1.0]butanes (BCBs) makes them an attractive choice for synthesizing decorated cyclobutanes or 

functionalized bicyclic frameworks.1 In this context, we have recently demonstrated the nucleophilic reactivity of BCBs in Lewis acid-
catalyzed highly diastereoselective ring-opening reactions with naphthols.2 Moreover, BCBs were also effectively utilized in ene reactions: 

in one instance, BCBs act as the ene component when reacting with in situ generated benzynes,3 while in another case, they function as 

enophiles under Lewis acid catalysis with thioindolinones.4 Additionally, the synthesis of oxabicyclo[4.1.1]octanes via Lewis acid-catalyzed 
(4+3) annulation with para-quinonemethides has also been realized.5 Further, the Lewis acid-catalyzed reaction of BCBs with isatogens and 

ynamides has also been developed recently.6,7 The construction of these highly decorated cyclic frameworks, along with the diverse 

reactivity patterns of BCBs, will be presented.  
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Abstract 

Aza- carba- and oxacycles are important structural motifs present in various natural products and bioactive compounds. 

Recently, we have developed an elegant strategy for the stereoselective synthesis of substituted Ŭ,ɓ-diamino acids, ɓ-

hydroxy Ŭ-amino acid derivatives, oxazolidinones, aziridines etc. following memory of chirality (MOC) concept.We have 

demonstrated that in the presence of a Lewis acid catalyst, aziridines and azetidines undergo nucleophilic ring-opening 

transformations with an appropriate nucleophile following an SN2-type pathway. By exploiting and exploring our protocols 

of domino-ring-opening-cyclization (DROC) and ring-opening-cyclization (ROC), several novel strategies for the synthesis 

of non-racemic N/O-heterocycles of contemporary interest have been developed. The progressive development of this 

chemistry over more than two decades, mostly during the last five years, in terms of further mechanistic investigations, 

enhanced enantio- and diastereoselectivity, kinetic and dynamic kinetic resolution, and important applications in asymmetric 

organic synthesis will be presented. 

 

 

 

 

 

 

 

 

 

 

Scheme 1. Synthetic exploration of memory of chirality (MOC), domino ring-opening cyclization (DROC) and ring-opening 

cyclization (ROC) of small ring Aza/oxa-heterocycles. 
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Abstract 

Organic synthesis lies at the core of every advanced technology in our modern world, in a desire to improve the 

life of humankind and explore the databank of novel molecules. In this rapid growth, green chemistry is 

necessary for safer chemical synthesis to reduce the environmental damage caused by using hazardous 

chemicals and solvents. In that case, multi-component and cascade reactions have been widely recognized to cut 

costs, decrease solvent usage, and reduce cycle times in chemical processes embracing greener organic 

synthesis.Quinoline, a highly versatile and privileged nitrogen-containing heterocycle, is prominent in drug 

discovery. In this lecture, the synthesis of substituted quinoline derivatives and polycyclic heteroaromatics 

(PHAs) and the reaction mechanisms for forming products will be discussed utilizing readily available starting 

materials through environmentally benign synthetic pathways. 
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Abstract 

Nitrosoarenes participate in a wide variety of reactions to incorporate nitrogen and/or oxygen functionality in a 

molecule. In most cases, the arene moiety of the nitrosoarene is sacrificed in order to get the desired hetero 

functionality. However, the reactions of nitrosoarenes that functionalize the arene moiety incorporating it into 

the product are underdeveloped.   Our group aimed to develop reactions that functionalize the arene moiety of 

the nitrosoarene. Nitrones are well known to react with alkene via [3+2] cycloaddition reaction. We could 

switch the mode of reactivity of the nitorne from [3+2] to [4+2] in order to achieve arene functionalization of 

nitrosoarenes. The methods developed in our group for the synthesis of important fused aromatic heterocycles 

via arene functionalization of nitrosoarene will be discussed.  
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Abstract 
Duchenne muscular dystrophy (DMD) is a fatal muscle-wasting disease caused due to absence of cytoskeletal 

protein dystrophin. Upregulating utrophin, a paralogue protein of dystrophin, is one of the potential therapeutic 

strategies for the treatment of DMD disease independent of mutation type. This presentation will focus on the 

design, synthesis, and validation of novel Quinazoline and Quinoline based small molecules as potent utrophin 

modulators that upregulate utrophin at nanomolar range in C2C12 cell line. Hit molecule SG-02 identified from 

a library of seventy molecules synthesized upregulates utrophin upto 2.7 fold at 800 nM range in dose 

dependent manner. Also, SG-02&#39;s potential was validated in a human cell line derived from DMD patients, 

demonstrating a significant utrophin expression by 2.3- fold. Mechanistically, SG-02 functions as an AhR 

antagonist, binding with an apparent Kd of 41.68 nM. Additionally, SG-02 enhances myogenesis, as validated 

by increased Myosin heavy chain (MHC) expression through immunocytochemistry. Preliminary ADME 

evaluation supports SG-02 as a potential oral bioavailable small molecule. Altogether, SG-02 has enormous 

potential to emerge as a suitable drug candidate for treating the global DMD population, irrespective of the type 

of mutations. 
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Abstract 
The development of bioactive molecules with specific therapeutic and diagnostic targets is critical for addressing the global 

burden of diseases. Our research group focuses on three core areas: Chemical Biology, Natural Product and Synthetic 

Chemistry, and Chiral Chemistry and Catalysis. These efforts are directed toward designing agents for a diverse spectrum of 

infectious and non-infectious diseases. Additionally, we have made pioneering advancements in the development of organo- 

and enzymatic-catalytic systems for the asymmetric synthesis of organic molecules.This talk will highlight our group's 

significant contributions to discovering therapeutic agents from medicinal plants such as Andrographis paniculata (Burm. f.) 

Nees and Andrographis nallamalayana J.L. Ellis. Traditionally used for treating ailments like mouth ulcers, fever, 

inflammation, and snake bites, these plants have been evaluated for their potential against diseases such as leishmaniasis, 

Chagas disease, cancer, and Alzheimer's disease. We conducted comparative studies on the in vitro cytotoxic activity and 

phytochemical profiling of methanol extracts of A. nallamalayana (ANM) and A. paniculata (APM).Further, I will present 

our progress in developing synthetic inhibitors targeting specific biomolecules implicated in cancer, ulcers, and metabolic 

disorders. A key highlight is the identification of inhibitors targeting MMP9, a promising strategy for treating ulcers and 

inflammatory diseases. This work, featured as cover art in the Journal of Medicinal Chemistry, has led to securing both 

national and international patents. 
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Abstract 

Suitable phosphonates are primarily utilized in olefination reactions via Horner-Wadsworth-Emmons (HWE) reaction with 

aldehyde to access wide range of alkenes.1 Even though the phosphonate carbanion majorly generates the alkenes, molecular 

oxygen can react with the carbanion to form aldehydes.2 Recently, we and others found that oxidative dephosphorylation 

reactions mostly generate symmetrically substituted alkenes from organophosphonates.3 Even the ubiquitous presence of 

oxygen can produce such alkenes as a side product in small amounts from Wittig/ HWE reactions. So far, aldehydes have 

been anticipated to be the on-pathway intermediate since their detection, but there was no substantial experimental evidence 

to support this. Herein, aldehyde intermediates are judiciously trapped before forming alkene on dephosphorylation reactions 

of diverse phosphonates. Consequently, a unique synthetic strategy has been recognized to access structurally diverse 

aldehydes by oxidizing phosphonate carbanions using molecular oxygen. Hence, it is the first time to trap and isolate 

aldehydes since the historical discovery of Wittig/ HWE reactions. Only ketone/amide was separated as a support, but no 

aldehyde. The optimization studies offer 48-84% reaction yields of such aldehydes. The mechanistic studies are validated 

with reaction mixture 1H and 31P-NMR studies. Along with other various aldehydes, a unique class of structurally diverse 

anthracenyl aldehydes exhibiting intense fluorescence has been identified. The extended process to bis-phosphonates led to 

bis-carboxaldehyde forming in 52-68% yield within 30 min. The scope is further extended to achieve 2,1,3-

benzothiadiazole-linked phosphonate, functionalized with carboxaldehyde. Many of these aldehydes are found to be 

excellently emissive in the solid state and would be excellent precursor to access ˊ-conjugates of various interests. 
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Abstract 
Mechanochemistry is one of the IUPAC-recognized sustainable technologies due to its greener attributes like solvent-free 

approach, high-atom economy, and time and energy efficiency. Mechanochemistry has been explored in various organic 

reactions, inorganic materials, pharmaceutical chemistry, synthesis of dyes, and so on [1].  Like a large variety of solvents is 

used for conventional media, mechanochemistry can be conducted in solid matrices in silica, alumina, common salts and for 

liquid-assisted grinding (LAG) PEG, IL can be used to avoid use of organic solvents during the reaction. Mechanochemical 

transformations follow faster kinetics and often exhibit unique features like stereo-, regio-, chemo-selectivity, opportunity 

for tandem-reactions etc., which is often unprecedented in conventional solution-phase. Mechanochemistry has recently 

shown its prominence in the thriving area of C-H bond activation [2]. In our lab, we explored various mechanochemical 

organosynthesis including a) metal-catalyzed C-H bond activation of heterocycles [3], b) various cyclocondensation 

reactions, c) synthesis of dyes and fluorophores, etc. Solid-phase reactions were found suitable for tandem reactions. The 

talk will mostly focus on mechanochemical C-H and how a solid matrix can be useful for tandem mechanochemistry.   

 
Scheme 1. A representative mechanochemical tandem C-H activation.2c 
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Abstract 

Ancillary ligands are known to play crucial roles in the activity of any metal complexes and their stereoelectronic parameters 

are normally considered as important factors to modulate their properties thus, essentially their reactivity.Over the past few 

decades, N-Heterocyclic carbene (NHC) ligands have established themselves as an elite class of ligands in various fields 

such as organometallic chemistry, homogeneous catalysis, material chemistry,metallopharmaceuticals.1 In this context, 

detailed understanding of the combined steric and electronic influence of the ancillary NHC ligands towards structural 

diversity in metal complexes and their activity in catalytic transformations would provide important information for the 

development of future efficient catalyst systems.2 To study such effects, we have synthesized a range of mono- and 

bimetallic complexes (Figure 1) and to understand the influence of ligand variations, all these complexes were tested in 

different catalytic transformations which uncovered that substantial tailoring of activity is indeed possible via subtle 

alteration of their stereoelectronic profiles.3 Further, structural chemistry involving these NHC ligand systems will also 

discussed. 
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Abstract 

Fluorescent chemodosimeters have emerged as attractive protocols for the sensing of a large number of different 

analyte species in diverse media and the benefits of this approach are many. It is non-destructive, easy and 

highly portable while at the same time selective and sensitive. Chemical warfare agents (CWAs) are among the 

most prominent threats to the human population, our peace, and social stability. Therefore, their detection and 

quantification are of utmost importance to ensure the security and protection of mankind. Nerve agents which 

disrupt the biochemical pathway by which nerve cells communicate have caused mankind great pain through 

both inadvertent and intentional exposure. So, development of fast, non-invasive fluorescent dosimeters for the 

sensing of these important analyses is the need of the hour. Analytical methods that can accurately detect CWAs 

are essential to global security measures and for forensic analysis. Small molecule fluorescent probes have 

emerged as attractive chemical tools for CWAs detection, due to their simplicity, ease of use of strip-based, 

excellent selectivity, and high sensitivity, as well as their ability to be translated into handheld devices. In this 

presentation, we provide an overview of CWAs and some reported fluorescent probes that have been designed 

for the detection of CWAs in our laboratory.1-6 The designed criteria and mechanism for CWAs detection, 

change in optical output, and application for each fluorescent probe for live-cell imaging are also highlighted 
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Abstract 
The present study opens a new door to modify any green adsorbents via an utterly biological process called 

solid-state fermentation. The different kinds of enzymatic activity during fermentation change the raw green 

adsorbent's surface texture and functional groups. This report also compares the adsorption capacity of Pb(II) 

ions from aqueous solution onto three green adsorbents namely, Groundnut shell ( GS), Walnut shell (WS)  and 

Almond shell (AS) with their modified form, Fermented Groundnut shell (FGS), Fermented Walnut shell (FWS) 

and Fermented Almond shell (FAS). This fabrication of nut shells was done via solid-state fermentation (SSF) 

using an isolated Aspergillus strain and that significantly improved the adsorption capacity. During the 30-day 

solid-state fermentation (SSF) process, we collected samples six times on different days. The adsorptive 

capacity and enzyme activity varied among the six samples. After analyzing the results, it was decided to focus 

on the sample collected on the 20th day due to its higher adsorptive capacity than the others. It has been proven 

that only a premium dose of enzymatic activity can increase the adsorptive capacity, not lower or even vigorous 

enzymatic activity. FTIR study confirmed changes in the functional groups during and before adsorption onto 

all the adsorbents. BET analysis showed that the fermented nut shells have a larger surface area than raw nut 

shells. SEM analysis revealed that all three fermented adsorbents have a rough surface suitable for adsorption. 

During SSF treatment, released enzymes like laccase and amylase may have played an essential role in changing 

texture, surface area, functional group, and adsorption capacity. Finally, it was observed that the fermented 

shells have superior Pb(II) removal efficiency compared to any of the studied raw shells. This study introduces a 

new method to modify natural cellulosic adsorbents without using any chemical substances, providing an 

advantage over traditional modification techniques. 
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Abstract  
Allergic reactions are increasing globally, necessitating the development of effective and safe therapeutic approaches. In this 

study, we investigated the potential of Nanostructured lipid carriers (NLCs) loaded with methanolic extract of Acorus 

calamus rhizome (ACE) as a novel strategy for the treatment of allergic reactions. NLC formulations were prepared using 

stearic acid, tripalmitin, soya lecithin (1:2:2; M/M/M) by cold homogenization and ultrasonic dispersion technique and 

where polyvinyl alcohol (PVA), polyethylene glycol (PEG), Tween-60 (T-60), poloxamer-188 (P188), were separately used 

as stabilizers. The ACE, known for its anti-inflammatory and anti-allergic properties, was incorporated into the NLCs to 

improve its bioavailability and therapeutic efficacy. Combined Fourier transform infrared (FT-IR) spectroscopy, X-ray 

diffraction (XRD), X-ray photoelectron spectroscopic (XPS), dynamic light scattering (DLS), atomic force microscopy 

(AFM), scanning electron microscopy (SEM), transmission electron microscopy (TEM), differential scanning calorimetry 

(DSC), UVïvis absorption spectroscopy and method of dialysis were adopted in characterizing the both bare and ACE 

loaded NLC formulations. Comparative studies on different formulations were assessed, among all formulations poloxamer-

188 stabilized NLC was smaller than other stabilizers. AFM, SEM and TEM images revealed the spherical and smooth 

surface morphology of NLCs. The encapsulation efficiency and drug payload were higher for poloxamer-188 stabilizer. In-

vitro release profile of systems exhibited sustained release and followed Krosmeyer-Peppas model. The formulations were 

non-cytotoxic to human blood lymphocytes, as demonstrated by the MTT assay. In vivo anti-allergic activity of ACE loaded 

NLC formulations were evaluated in a BALB/c mice model of black tiger prawn extract (BTP) induced allergic rhinitis. All 

ACE loaded NLCs significantly reduced Th2 cytokine levels in the blood serum and inflammatory cell infiltration in the gut 

mucosa compared to the free ACE. 
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Abstract 

Many C-H bond functionalizations today rely on poorly atom and step efficient oxidants, leading to 

significant and costly chemical waste, thereby seriously undermining the overall sustainability of 

those methods. As restrictions in sustainability regulations will further increase, and the cost of certain 

chemical commodities will rise, atom efficiency in organic synthesis remains a top priority for 

research. A main objective of our group is to develop novel technologies utilizing O2 and other 

sustainable oxidants in order to allow useful and challenging dehydrogenative CƄNa and NƄNb bond 

forming coupling reactions. 
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Abstract 

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 (SAPs) 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. SAPs 

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 structureï

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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Abstract 

The concept of Metal-Ligand Cooperation (MLC) has emerged as an essential piece in organometallic-mediated 

bond cleavage and formation. The synergistic effect arising from MLC generally triggers an enhancement of 

catalytic activity and provides a better control of selectivity. In other way, alkynes are valuable starting 

materials for a myriad of organic transformations, however it is challenging to control their chemo- regio- and 

stereoselectivity.[1] In this context, we have disclosed that Rh-NHC complexes bearing a 1,3-bis-heteroatomic-

acidato (BHetA) ligand efficiently catalyze the specific dimerization of terminal alkynes towards Markonikov-

type head to tail enynes.[2] The proposed mechanism involves a cooperative Ligand Assisted Proton Shuttle 

(LAPS) process, in which a ligand acts as a transporter of a proton from one substrate to another, coupled with 

fast reductive elimination of the newly generated metal-organic fragments. Interestingly, tuning the ancillary 

ligands within Rh-NHC architectures resulted in the interruption of alkyne dimerization to generate new 

catalytic pathways that give access to the formation of valuable organic entities such as o-alkenyl-pyridones or 

fulvenes. Herein, we will present the relevant factors that governs alkyne chemoselectivity. 
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Abstract 
Eribulin was approved in 2000 for the treatment of metastatic breast cancer patients who were primarily received at least two 

chemotherapeutic regimens. Eribulin consists of three tetrahydrofurans and three tetrahydropyrans, representing a macrocyclic 

ketone analog of the marine sponge natural product halichondrin B. Eribulin binds predominantly microtubules, thus 

resulting in inhibition of microtubule dynamics unlike to those of vinblastine and paclitaxel. It works by onsetting apoptosis 

of cancer cells following prolonged and irreversible mitotic blockade. 

Despite of significant structural simplification attempts through medicinal chemistry approaches to halichondrin, Eribulin 

still possesses massive challenge by virtue of setting up 19 chiral centres and leaving behind other myriads of isomers in the 

process of synthesizing it. Strategies for synthesis of Eribulin related substances will be discussed. 

 

Figure 1. Structure and Reterosynthetic Fragments of Eribulin  
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Abstract 
The pharmaceutical industry remains solely reliant on synthetic methodology to prepare drugs or drug like molecules for 

their discovery/process program. The expansion of synthetic methodology in recent years has greatly facilitated the 

preparation of molecules that would once have been considered an insurmountable synthetic challenge. In turn, the 

pharmaceutical industry, where large numbers of molecules are prepared and tested for their therapeutic use became the 

principal end-users and beneficiaries of this enlarged toolkit. Designing and discussing of Transition-Metal promoted various 

synthetic tools for the synthesis of pharmaceutically important heterocycles and generation of new chemotypes with 

translational potential will form the basic premise of my presentation.1 
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Abstract 
In recent times, organic electrosynthesis has become influential in modern synthetic chemistry and finds practical 

applications in academia and industry due to low energy consumption, mildness, and environmental friendliness. Organic 

electrochemistry has led to a boom in new synthetic methodologies and their mechanistic understandings. Electrosynthesis 

has already led to several unprecedented methods. Much of the promise of such a technique hinges on their ability to achieve 

unique bond constructions that are not feasible using established protocols. Thus, synthetic chemists have been motivated to 

exploit electrosynthesis to develop efficient strategies for potential organic small molecules. Still, this spectacular field of 

research is growing in the scenario of global chemical research. As part of our ongoing research endeavours, we have also 

been deeply involved in green chemistry research during the last few years, focusing on designing and developing new 

approaches for biologically promising organic small molecules, including the exploration of electrochemical strategies in 

implementing a handful of organic transformations of interest.  

As part of our ongoing research endeavours, we have also been deeply involved in green chemistry research during 

the last few years, focusing on designing and developing new approaches for biologically promising organic small 

molecules, including the exploration of electrochemical strategies in implementing organic transformations of interest. In 

recent years, our group has already published a handful of such research articles in the frontline international journals of 

repute. The developed electrochemical strategies yielded several series of biorelevant organic molecules, particularly 

heterocyclic compounds, based on C-H functionalization. A few of our selected synthetic drives in the domain of 

electrosynthesis in accessing functionalized organic small molecules of biological promise will be presented in the meeting. 
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Abstract 
Oxindoles, as previously studied are used as potent anticancer agent having many relevant biological properties and this 

class of molecule has contributed immensely in the field of medicinal chemistry. The most important feature of oxindole is 

that it can be modified into various novel structures which are not only be used as anticancer agents but also can be used as 

antifungal, antimicrobial agents as well as for treating neurodegenerative diseases. Bis-arylidene oxindoles1 (OXIs) are 

estrogen receptor (ER)-selective bioactive molecules with moderate potency. In here, we have designed, synthesized and 

evaluated a series of twin aliphatic chain cationic lipid-conjugated bis-arylidene oxindole molecules with variations in nature 

of linker, lengths of carbon spacer and hydrophobic twin chains. We observed that among the various structural analogues, 

C8 twin-chain containing molecules showed effective cancer cell-selective cytotoxicity in different cancer cell lines. These 

molecules selectively induced apoptosis, ROS production and cell cycle inhibition at G1/S phase in ER+ breast cancer cells 

but not in non-cancer cells. Additionally, these molecules formed homogenous self-assemblies exhibiting effective 

hydrodynamic diameter with positive surface charge. The self-assemblies also showed prominent cancer cell-selective 

uptake and DNA-binding abilities. We have shown successful incorporation of dexamethasone to the self-assemblies, and its 

enhanced cytotoxicity even in ER-negative breast cancer cells. Results indicate that some molecules, albeit their potent and 

selective ER-positive anti-breast cancer activity, can be repurposed as targeted delivery systems and hold promise as unique, 

broader spectrum breast cancer cell-selective therapeutic payloads.2 In another approach, we have designed a new analogue 

of bis-arylidene oxindole, called ACPOXF exhibiting structural resemblance with tamoxifen, an ER antagonist. ACPOXF, 

as like Oxifen (OXF), also exhibits anticancer property against ER+ breast cancer cells. But, importantly, ACPOXF could 

self-aggregate in aqueous solution without the help of any co-lipid. The nano-sized aggregate could carry extraneous drugs 

within itself. ACPOXF self-aggregate upon co-formulation with glucocorticoid receptor (GR) synthetic ligand, 

dexamethasone (Dex) (called, ACPOXF-Dex aggregate) could kill even ER-negative [ER (-)] colorectal cancer cells and 

increased survivability of colon-tumor bearing mice.3 In conclusion, a typical structural modification in ER-targeting Oxifen 

moiety resulted in its self-aggregation that enabled to carry a GR-ligand, thus broadening its selective antitumor property 

especially as colon cancer therapeutics. 
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Targeting 2018, 26, 481-493. 
2. a) A. Mukherjee, K. P. Narayan, K. Pal, K, J. M. Kumar, N. Rangaraj, S. V. Kalivendi, R. Banerjee, Molecular Therapy 2009, 17,  623-

631 b)  Md Yousuf.; K. Sridharan,; T. Mishra,; N. S. Mahadik,; R. Banerjee, S. S. Adhikari., Bioorg. Chem. 2023, 133, 106395.  

3. T. Bhattacharyya, T. Mishra, D. Das, S. S. Adhikari, R. Banerjee, Bioorg. Chem. 2024, 146,107294. 

 

Personal Profile 
Professor Susanta Sekhar Adhikari did his Masterôs study in 1994 from Indian Institute of Technology, Kharagpur. He obtained his Ph.D. 

in 2000 from National Chemical Laboratory (NCL), pune under the guidance of Dr Mukund k. Gurjar, former Dy. Director in NCL-Pune. 
After a 1st postdoctoral study with Professor Stephen Hanessian at Univ. of Montreal, Canada (2001-2003), he did his 2nd postdoctoral 

studies with Prof. Larry Overman at Univ. of Calfornia, Irvine (2003-2004). He started his independent research career in CSIR-Central 

Drug Research Institute, Lucknow (2006-2007) as a Scientist ñCò. Later on he joined as an Associate Professor in the Dept. of Chemistry, 
University of Burdwan (2008-2009) and then moved to the Department of Chemistry, University of Calcutta in 2010 and continued here as a 

professor-till date. He has already completed three (3) SERB-DST projects and one US sponsored project. He has published more than 55 in 

reputed International Journals. In addition to this, he has published six (6) US patents and one Indian patent to his credit. His research 
interests focused on Design and Development of Target Based New Chemical Entities for Breast-ovarian-colon Cancer and Malaria, 

Leishmania; Structure-based pharmaceutical drug design and synthesis; Development of novel synthetic procedures and its application 

towards synthesis of various bio-active compounds; Design and Development of fluorescent probes with nitrogen, oxygen and/or sulfur 
donor sites for detection of cancer, bio-analytes etc. 

 

 
 

 

 

Prof. Susanta Sekhar Adhikari 

Department of Chemistry, University of Calcutta, Kolkata 700009 

E-mail: adhikarisusanta@yahoo.com/ssachem@caluniv.ac.in 

mailto:adhikarisusanta@yahoo.com
mailto:ssachem@caluniv.ac.in
mailto:adhikarisusanta@yahoo.com
mailto:ssachem@caluniv.ac.in


ICCHD -2025 

150  

PL-58 

Revolutionizing Photocatalysis: High-Performance Monolithic Metal 

Oxide/Sulfide Structures for Rapid Degradation of Organic Contaminants 
 

Surbhi Sharma and Soumen Basu*  

Affiliation: Department of Chemistry & Biochemistry, Thapar Institute of Engineering & Technology, 

Punjab, INDIA 

E-mail: soumen.basu@thapar.edu 

 

Abstract 

Anthropogenic pollution severely impacts living organisms, with photocatalysis emerging as a 

promising method for water treatment. However, the use of powdered photocatalysts limits large-

scale applications. Monolithic photocatalysts, with their superior transport kinetics and ease of 

recovery, address this issue. We have synthesized visible-light-driven monolithic photocatalysts 

(WO3/SiO2, Sb2S3/SiO2, MoO3/SiO2, and CuO/SiO2) via wet impregnation of metal salt precursors 

into silica monoliths. These monoliths exhibited high surface area, porous morphology, and favorable 

optical properties. Photocatalytic performance for degrading organic pollutants (dyes, pesticides, 

pharmaceuticals) was evaluated, with factors such as pH, catalyst concentration, light source, and 

illumination area studied. Trapping experiments revealed the degradation mechanism. Compared to 

powdered catalysts, the monolithic catalysts showed enhanced efficiency due to increased surface 

area, active sites, and light-harvesting ability, leading to faster reaction and transport kinetics. 
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Abstract 
Looking at the past few decades of literature, the molecular and macromolecular systems have immensely 

contributed in the area of Organic Light Emitting Diode (OLED). In this regard, fascinating chemical scaffolds 

have been developed through rational designing over the years. Such chemical entities have been used 

efficiently in solid-state lighting technology. Since the fast report by Vanslyke and Tang in 1987, this 

technology has been probably one of the fastest growing ones.1-2 

Given the tremendous industrial as well as academic importance, our group has been involved in designing and 

developing functional organic small molecules with varied chemical structures for OLED devices. We expanded 

our organic materials library for the emissive layer, hole transport layer and electron transport layer. In this 

presentation, I will majorly focus on our recent research outcomes on small molecule-based hole transport 

materials for OLED technology. The designs are primarily based on pyridine, imidazole and triarylamine cores 

with peripheral electron donating units (a few examples are shown below).3-4 Such combinations resulted in the 

development of donor-acceptor systems with good hole transport properties. Given that OLED is a technology 

that deals with solid-state application, we investigated the molecular arrangements in solid state through the 

analysis of single crystal structures of some of the molecular systems. Moreover, detailed theoretical studies 

shaded light into several molecular properties. As an ultimate target, some of the developed molecular materials 

were explored for the fabrication of OLED devices.  
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Electromagnetic Coupling Effect on the Plasmonic Properties of Gold Nanostructures 
 

Sujit Kumar Ghosh*  
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Abstract  

The brilliant colors of the dispersions of metallic colloids have been fascinated since antiquity, long 

before our understanding of light-matter interaction. The ability of noble metal colloids to manipulate 

light at the nanoscale has pioneered an emerging research area called plasmonics. The physical origin 

of the light absorption by metal nanoparticles is the coherent oscillation of the conduction band 

electrons, coined as, localized surface plasmon resonance (LSPR). The resonance frequency of this 

LSPR is strongly dependent upon the size, shape, interparticle interactions, dielectric properties, and 

local environment of the nanoparticles. As in many disciplines of fundamental physics, chemistry and 

biology, the past two centuries have made significant contribution in the investigation of optical 

phenomena at the nanometer scale pioneered by specific theoretical approaches to solve Maxwellôs 

equations, together with powerful simulation techniques that are able to anticipate experimental 

observations. In this presentation, the interparticle coupling effect on the localized surface plasmon 

resonance of gold nanostructures and their plausible applications will be elucidated.  

References: 
(a) Ghosh, S. K.; Pal, T. Chem. Rev. 2007, 107, 4797ï4862; (b) Pal, S. K.; Chatterjee, H.; Ghosh, S. K. RSC Adv. 2019, 9, 

42145ï42154; (c) Bardhan, D.; Sen, D.; Chatterjee, H.; Sengupta, M.; Ghosh, S. K. ACS Omega 2022, 7, 11501ï11509; (d) 

Chatterjee, H.; Pal, S. K.; Bardhan, D.; Debnath, D.; Ghosh, S. K. Adv. Opt. Mater. 2023, 11, 2301054 1ï13; (e) Pal, S. K.; 

Bardhan, D.; Sen, D.;  Chatterjee, H.; Ghosh, S. K. Nanoscale Adv. 2023, 5, 1943ï1955; (f) Bardhan, D.; Maity, N.; Sen, D.; 

Sengupta, M.; Ghosh, S. K. Sci. Rep. 2024, 14, 21292 1ï11; (g) Pal, S. K.; Bardhan, D.; Sen, D.;  Halder, P.; Ghosh, S. K. 

2024 (communicated). 
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Nitrenium Ions: Ligands, Reagents, Catalysts 
 

Mark Gandelman 

Technion ï Israel Institute of Technology, Haifa, Israel 

E-mail: chmark@technion.ac.il 

Abstract 

In my lecture, we will discuss versatile chemistry of N-Heterocyclic Nitrenium 

ions (NHNs) ï the nitrogen-based analogs of ubiquitous N-Heterocyclic 

Carbenes. We will demonstrate coordination ability of these unusual cationic 

ligands, analyze their properties and their utilization in stabilization of elusive 

species.1a,b Mainly, we will demonstrate that nitrenium ions can be used as 

Lewis acids.1c We will discuss versatile and intriguing reactivity of nitrenium in 

organocatalysis, frustrated Lewis pairs chemistry1d and radical-based 

chemistry.1e In addition, we will reveal how the fundamental understanding of 

the nitrenium properties led us to the development of triazenolysis reaction - an 

aza-version of the canonical alkene ozonolysis.1f 

Reference: 

1. (a) Nat. Chem. 2011, 5, 525; (b) Chem.Sci. 2014, 5, 1305; (c) J. Am. Chem. 

Soc. 2017, 139, 4062; (d) Angew. Chem. Int. Ed. 2020, 59, 23476; (e) J. Am. 

Chem. Soc. 2022, 144, 23642; (f) Nat. Chem. 2024, doi.org/10.1038/s41557-

024-01653-3. 
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Prof. Mark Gandelman,  

Technion, Israel 

Email: chmark@technion.ac.il 

 

 

 

 

 

 

 

 

 

mailto:chmark@technion.ac.il


ICCHD -2025 

154  

 

PL -62 

Halogen bond activation in gold catalysis 

 
Helgi Freyr Jónsson, Daniel Sethio, Julian Wolf, Stefan M. Huber, Anne Fiksdahl,* Mate Erdelyi*  

Department of Chemistry BMC, Uppsala University, 751 23 Uppsala, Sweden  

e-mail: mate.erdelyi@kemi.uu.se 

Abstract 

Gold catalysis has, over the past decades, provided innovative organic transformations under mild 

conditions with high chemoselectivities. It receives steadily growing attention thanks to its wide 

synthetic applicability. The catalytically active form, [Ln-Au]+, of ligated gold complexes, [Ln-Au-

Cl], is formed via halide abstraction. This is typically achieved by anion exchange upon the addition 

of an appropriate silver salt to the reaction mixture. Herein, an alternative silver-free route for gold 

activation is presented, making use of halogen bonding to promote halide abstraction. We demonstrate 

that a catalytic amount of a strong halogen bond donor efficiently activates both gold(I) and gold(III) 

catalysts. Following the reaction, both the catalyst and the activator are easily recovered. Importantly, 

this not only reduces the metal waste in a gold-catalyzed process but also enables its upscaling, 

possibly opening new avenues for its use in industrial settings. Gold is an expensive and limited 

resource, and its recyclability is of supreme importance. Based on systematic reaction kinetics, NMR 

spectroscopic, and computational investigations, we describe the mechanism of halogen bond-

activated gold(I/III) catalysis using cyclopropanation as a model reaction. Our discovery paves the 

way for the development of gold-mediated transformations that allow recycling of the precious gold 

catalyst and that may thereby become useful also for the large-scale generation of complex molecules. 

References: 

H. Freyer-Jónsson, D. Sethio, J. Wolf, S.M. Huber, A. Fiksdahl, M. Erdelyi, ACS Catal. 2022, 12, 

7210. 
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Effect on C-2 Carbonylation of Sugar Enol Ethers Towards Altered Reactivities 
 

Debaraj Mukherjee*  

Department of Chemical Sciences, Bose Institute, Kolkata 

E-mail: debaraj@jcbose.ac.in 

Abstract 

Glycals are sugar enol ethers that act as versatile chiral pool synthons in the synthesis of bioactive 

natural products and medicinally important compounds.1 Glycals can be utilized to construct various 

chiral intermediates which contain arrays of defined stereocenters. Reactivity of glycals can be further 

altered by the incorporation of other reactive functional groups. During my lecture, I will be 

presenting some of the advancement from my lab in launching keto functionality at C-2 of glycals and 

exploring its reactivity in the synthesis of chiral disubstituted furan, 3-aryl-thio sugars, 1-1/1-3 S/O 

linked disaccharides.2 

Reference: 

1. a) (For Review) H. H. Kinfe, Org. & Biomol. Chem., 2019, 17, 4153ï4182. b) K. Kitamura, Y.Ando, T. Matsumoto, K. 

Suzuki. Chem. Rev., 2018, 118, 1495ï1598. a) M. B. Tatina, A. Hussain, A. K. Dash, D. Mukherjee* RSC Adv. 2016, 6, 

75960-75972. b) A. Hussain, S. K. Yousuf, D. Mukherjee* RSC Adv. 2014, 4, 43241-43257. 
2. a) N. Hussain, M. Bhardwaj, A. Ahmed, D. Mukherjee* Org. Lett., 2019 21, 3034-3037. b) I. A. Zargar, N. Sakander, D. 

Mukherjee* Eur.J.Org. Chem.,2023, c) I. A. Zargar, B. Rasool, N. Sakander, D. Mukherjee* Chem. Comm., 2023, 59, 

10448-10451. d) A. Ahmed, N. Hussian, M. Bhardwaj, A. Kumar, D. Mukherjee* RSC Adv. 2019, 9, 22227-22231 
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Nickel-Catalyzed Oxidative Cyclization of ˊ-Systems  
 

Sudipta Ghosh, Aankhi Khamrai, Rajesh Chakrabortty and Venkataraman Ganesh*  

Department of Chemistry, Indian Institute of Technology Kharagpur, West Bengal-721302, INDIA 

E-mail: ganesh.v@chem.iitkgp.ac.in  

Abstract 
Nickel(0) complexes have been traditionally stored and used under highly controlled environments. Our research focuses on bringing 
sensitive nickel chemistry to the benchtop. We have demonstrated the potential of Schrauzerôs Ni(COD)(Duroquinone),1 an air-, and 

moisture-stable Ni0 complex as a catalyst for the reductive coupling of aldehydes and alkynes.2,3 Control experiments revealed the 

exceptional bench stability of Ni(COD)(DQ) under ambient conditions for >200 days. The infrastructural cost associated with a glove box 
for storing and handling Ni(COD)2 was avoided.4 A wide range of aromatic and aliphatic aldehydes/alkynes furnished the desired silyl allyl 

ethers in excellent yields and regioselectivities. Further, we demonstrated a regioselective [2 + 2 + 2] cyclotrimerization of 1,3-diynes 

catalyzed by Ni0 to provide hexasubstituted benzenes (HSBs). HSBs have significant applications as functional materials and 
pharmaceuticals. The present protocol exhibited remarkable versatility, transforming 1,3-diynes with diverse alkyl, aryl, and heterocyclic 

groups to the corresponding HSBs. With the help of control experiments and density functional theory (DFT), the mechanism of the reaction 

and the origin of regioselectivity was elucidated.5 

 

 
                                Figure 1: Nickel-Catalyzed Oxidative Cyclization of ˊ-Systems 

References: 

1. Schrauzer, G. N.; Thyret, H. Naturforsch., 1962, 17, 73. 

2. Tran, V. T.; Li, Z.-Q.; Apolinar, O.; Derosa, J.; Joannou, M. V.; Wisniewski, S. R.; Eastgate, M. D.; Engle, K. M. Angew. Chem. Int. Ed., 
2020, 59, 7409. 

3. Mahandru, G. M.; Liu, G.; Montgomery, J. J. Am. Chem. Soc., 2004, 126, 3698. 

4. Khamrai, A.; Ganesh, V. Chem. Commun., 2023, 59, 11141. 
5. Chakrabortty, R.; Ghosh, S.; Ganesh, V. Org. Lett., 2024, 26, 792. 

Personal Profile 
Venkataraman Ganesh received his B. Sc. in Chemistry from Bishop Heber College Tiruchirapalli (2001-2004) affiliated with 

Bharathidasan University. He then joined the Integrated Ph.D. program (Chemical Sciences) at the Indian Institute of Science (IISc) 
Bangalore (2004). Ganesh obtained his Ph.D. in 2013, working with Prof. S. Chandrasekaran as a CSIR-Shyama Prasad Mukherjee (CSIR-

SPM) fellow. He had postdoctoral stints as a JSPS fellow (2013ï2015) with Prof. M. Shibasaki at BIKAKEN, Japan, and as a Newton 
International Fellow (2016ï2018) with Prof. V. K. Aggarwal at the University of Bristol, UK. He started his independent research career in 

2018 at the Dept. of Chemistry, Indian Institute of Technology Kharagpur, India, and held the Ramanujan fellowship till 2023 (SERB, 
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Design of Multifunctional Mechanically Interlocked Molecules-Based 

Targeted Imaging Agents 

Samit Guha*  
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E-mail:  samit.guha@jadavpuruniversity.in , samitfsu@gmail.com 

Abstract 
NIR fluorescence (650ī1000 nm) has benefits in virtue of deep tissue penetration, a feeble background signal, and minimal 

autofluorescence that offer an effective tool for super-resolution imaging. I will demonstrate the construction of NIR 

fluorescent mechanically interlocked molecules (MIMs) for selective targeting and real-time imaging of live-cell 

organelles.a,b Dual-targeted NIR MIMs will be highlighted for living cancer cell-specific active targeting, subsequently 

selective staining of lysosomes and mitochondria.b Single imaging methods, like USG, CT, PET, SPECT, MRI, and 

fluorescence imaging, have made huge interests in biomedical research and clinical diagnosis. Each imaging tool has its 

intrinsic benefits and restrictions regarding sensitivity, penetration depths, resolution, and the risk of exposure to radiation 

(for CT) and radioactive materials (for PET/SPECT). NIR fluorescence (NIRFL) shows extraordinary sensitivity at the 

molecular level with fast feedback. Hitherto, NIRFL imaging has its inherent constraint, e.g., it is incapable of offering 

anatomical 3D information. In contrast, MRI displays unlimited penetration depth and affords 3D tomography of soft tissues 

at a higher spatiotemporal resolution than other imaging techniques. Yet, MRI shows poor detection sensitivity and is unable 

to monitor molecular events. A single imaging technique is improbable to meet all of the criteria to resolve a diagnostic 

problem and is incapable of providing comprehensive evidence. The integration of NIRFL and MRI is beneficial as they 

donôt involve detrimental ionizing radiation and radioactive substances. Nevertheless, most of the NIR probes often suffer 

from quenching, which is a serious alarm when they are capped onto a magnetic Fe3O4 NP-based MR contrast agent. We 

found that quenching and bleaching of the marker inside the live-cell and the aggregation of dye problems could be 

mitigated by capturing the dye inside a macrocycle to construct MIMs that are capped on the Fe3O4 NPs.c Water-soluble, 

noncytotoxic MIMs-capped Fe3O4 NPs are utilized for live-cell mitochondria-targeted NIR fluorescence in amalgamation 

with T2-weighted MRI with a high relaxation rate (r2) of 180.7 mMī1 sī1.c Yet the main problem in confocal laser scanning 

microscopy is the resolution limit of ~200 nm that is unable to resolve mitochondrial cristae. Stimulated emission depletion 

(STED) nanoscopy has been shown as a prevailing imaging toolkit and has the ability to bring a definitive revolt to 

contemporary bioimaging. A NIR fluorescent MIMs-peptide conjugate will be demonstrated that can be used for live-cell 

super resolution targeted STED microscopy. 

References: 
(a) R. S. Das,  P. C. Saha, N. Sepay, A. Mukherjee, S. Chatterjee,  S. Guha, Org. Lett. 2020, 22, 5839ï5843.  

(b) R. S. Das, A. Mukherjee, S. Kar, T. Bera, S. Das, A. Sengupta, S. Guha, Org. Lett. 2022, 24, 5907ï5912.  

(c) R. S. Das, D. Maiti, S. Kar, T. Bera, A. Mukherjee, P. C. Saha, A. Mondal,  S. Guha, J. Am. Chem. Soc. 2023, 145, 20451ï20461.  
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Organocatalytic Domino Protocol: A Potential Tool for the Synthesis of Biologically 

Prevalent Ring Systems 

Sandipan Halder* 
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South Ambazari Road, Nagpur 440010, Maharashtra  

Email: sandipanhalder@chm.vnit.ac.in 

Abstract 
Domino reactions could be defined as a single-pot multi step reaction where all the intermediates undergo sequential conversion without any 

isolation or addition of any reagents.1a Catalytic domino techniques have been utilized for the synthesis of complex molecular entity through 

an efficient step economic way.1b,c In our approach, we have developed a Hydrogen Bond Donor (HBD) catalyst for the domino ring 

opening cyclization reaction of epoxide for the stereoselective synthesis of functionalized tetrahydro furans, oxazolidinones, cyclic 

carbonates and pyran derivatives.2,3 

 
References: 
1. (a) Tietze, L. F. Chem. Rev. 1996, 96, 115. (b) Claviera, H.; Pellissiera, H. Adv. Synth. Catal. 2012, 354, 3347 ï 3403. (c) Zeng, X.; Ni, 

Q.; Raabe, G.; Enders, D. Angew. Chem. Int. Ed. 2013, 52, 2977 ï2980. 

2. (a) Indian Pat. Appl. (2019) 201921036987 A S. Halder and K. Das. (GRANTED). (b) Das, K.; Halder S.*, J. Org. Chem. 2023, 88, 
12872ï12883 (DOI: 10.1021/acs.joc.2c00902). (c) Roy, S; Das, K. Halder, S. Catal. Lett. 2023. DOI: 10.1007/s10562-023-04422-y. (d) 

Roy, S.; Das, K.; Halder et al. Chemistryselect, 2024. 

3. Manna, S.; Das, K.; Halder S.*, J. Org. Chem. 2024, 88, XXX  (DOI: 10.1021/acs.joc.4c02111).  
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Abstract 

Catalysis plays a significant role in the growing demand for industrial processes. Synthesis of cyclic 

carbonates via CO2 cycloaddition reaction with epoxides is one of the promising strategies to valorize 

greenhouse gas CO2, thereby fixing it to the value-added chemicals. It is one of the most ógreenô 

approach for the preparation of fine chemicals which have been highlighted in several publications [1-

3]. Application of covalent organic framework based catalysts in carbon dioxide fixation reactions has 

been received attention in recent years due to their potential advantages over the homogeneous ones 

[4-7]. The present work consists of synthesis, characterization and catalytic evaluation of different 

porous materials based catalysts and their applications in CO2 fixation reactions. These catalysts have 

been characterized by powder XRD, TEM, EDX, FT-IR, EPR, BET, XPS, SEM-EDX, UV-vis 

spectral studies and thermo gravimetric analysis. The catalytic activities were tested on various 

epoxides. Influences of various reaction parameters were studied. The catalyst exhibits significantly 

high turn over numbers (TON, order of 105) and more than 99 % selectivity towards synthesis of 

cyclic carbonates with exceptional recyclability. Moreover, these catalysts acted as a truly 

heterogeneous catalyst and can be reused for several times without significant loss in activity. Thus 

good catalytic activity and efficiency of these catalysts in the carbon dioxide fixation reaction suggest 

that the present catalytic systems would be useful to synthesize industrially important fine chemicals. 
Reference: 

(1)N. Haque, S. Biswas, N. Salam, M. Dolai, S. Ghosh, D. K. Nandi, A. Khan, Sk. Manirul Islam,  ACS Applied Nano Materials., 2024, 7, 
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Engineering, 2023, 11, 24, 8736ï8752. (3)S. Sarkar, S. Ghosh, R. Sani, J. Seth, A. Khan, and Sk. Manirul Islam , ACS Sustainable 

Chemistry & Engineering, 2023, 11, 39, 14422ï14434. (c)N. Haque, S. Biswas, S. Ghosh, A. H. Chowdhury, A. Khan, and S. M. Islam, 

ACS Applied Nano Materials, 2021,4, 7663-74. (4)S. Sarkar,  S.  Ghosh, J. Mondal and  Sk. Manirul  Islam, Chemical Communications, 

2020,56, 12202-12205. (5)S. Ghosh, R. A Molla, U. Kayal, A. Bhaumik, S M Islam, Dalton Transactions, 2019, 48, 4657-4666. (7)S Roy, 

P.Bhanja, A. Bhaumik, and Sk. Manirul Islam , Chemical Communications,   2016, 52, 1871. 
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Education/Position: Prof. Islam did his M.Sc. in Pure Chemistry, from University of Calcutta during 1991-1993. He did his Ph.D. from IIT 

Kharagpur during 1994-1999 and postdoctoral research from State University of New York, USA during 2000-2001. At present he is 

serving as a Professor in the Dept. of Chemistry, University of Kalyani.Current Research Area: The major focus of our research is to 

design and synthesis of functionalized porous materials, COFs, MOFs, POPs, and their catalytic applications towards CO2 chemistry, CO2 

fixation to value-added chemicals, in situ transformation of CO, catalytic conversion of CO into value-added chemicals, CO2 reduction 

reactions. etc.Prof. Islam has published his research work in various reputed journals mentioned below and he is a reviewer of 

various reputed journals.Chemical Communications, Green Chemistry, Journals of Materials Chemistry. Dalton Transactions, Chem Cat 

Chem, Catalysis Science and Technology, Tetrahedron Letter, J Organometallic Chemistry, J. of Colloid and interface Sciences, New 
Journal of Chemistry, Journal of  Molecular Catalysis, Applied Catalysis, A General, Catalysis Letters, Material  Advances, ACS 
Sustainable Chemistry and Engineering, etc.; Total no of Publication in reputed international journals- 194 
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       Sustainable Synthesis of Molecular Materials for Engineering and Biomedical 

Applications 

Nishikanta Singh, Priyank Sinha, Bhanendra Sahu, Subrata Dolui and Sanjib Banerjee*  

Department of Chemistry, Indian Institute of Technology Bhilai, Durg 491001, Chhattisgarh 

E-mail: sanjib.banerjee@iitbhilai.ac.in 

Abstract 

Researchers have created stimuli-responsive smart polymeric materials as novel materials for use in energy, sustainability, 

and healthcare applications since living things naturally react to stimuli. These polymeric materials undergo physical, 

chemical, and configurational changes in response to changes in the pH, temperature, electric/magnetic field, and other 

environmental factors. Multi-stimuli responsive polymers are the material of choice for the development of sensors and 

actuators for biomedical and engineering applications because they provide greater diversity, functionality, and control than 

single or dual-stimuli responsive polymers. However, if these materials are to be used in the future, careful synthesis is 

needed. This is complicated by (a) the requirement for strict reaction conditions in multi-step synthesis techniques and (b) 

the challenge of changing different material properties. We've created a sustainable synthesis protocol for the production of 

next generation of stimuli responsive molecular materials for applications as functional coating material with tunable 

wettability, 3D printing, oil-spill remediationb, self-healing sealant material, antifouling materials and nanocarrier for anti-

cancer drug delivery.  

References: 
[1]N. Singh, P. Sinha, B. Sahu, S. Mandal, S. Bhattacharyya and S. Banerjee*, Adv. Funct. Mater. 2024, 202415125. 

[2]S. Douli, B. Sahu, S.A. Mohammad and S. Banerjee*, JACS Au 2023, 3, 2117-2122.  

[3]S. Dolui, B. Sahu, S. Mandal, S. Bhattacharyya and S. Banerjee*, ACS Appl. Nano Mater. 2024, 9, 22423ï22429. 

[4]B. SahuÀ, S. DoluiÀ, S. Maity, K. C. Gurajala and S. Banerjee*, ACS Appl. Eng. Mater. 2024, 2, 1866ï1872. 
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patents. Dr. Banerjee has been the PI on over 7.3 Cr INR of funding in the past 7 years. He served as an Associate Editor of 
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Homogenous Carbonylations of olefins and alkynes 
 

R. Jackstell 

Leibniz Institut für Katalyse, Albert Einstein Straße 29 a, 18059 Rostock, Germany 

e-mail: Ralf.Jackstell@catalysis.de 

Abstract 

Carbonylations of unsaturated hydrocarbon compounds belongs to the most important homogeneous catalyzed 

reactions in industry1. Examples are the applications in hydroformylations of olefins (e.g. for plasticizers, 10 

mio t/year) ore alkoxycarbonylations for polymer precursors [e. g. MMA, Lucite alpha (Mitsubishi)é]. Within 

the last twenty years several improvements led to more environmentally benign applications in industry but also 

in academics. These developments are based on the use of new catalysts(e.g. alternative metals2)  the use of 

known and unusual olefin feedstocks3, different nucleophiles (alcohols, amines, amides, water) as well as the 

application of carbon monoxide surrogates like alkylformates, formaldehyde4, CO2
5, and formic acids6 and end 

up not only in industrial (bulk, pharmaceutical) but also in academic research applications(Scheme 1). 

 
  

Scheme1: Carbonylations of unsaturated hydrocarbons. 
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1X.-F. Wu, X. Fang, L. Wu, R. Jackstell, H. Neumann, M. Beller, Acc. Chem. Res., 2014, 47 (4), 1041ï1053 
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Beller, Angew. Chem., Int. Ed. 2017, 56 (19), 5267-5271 
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Distal meta-CïH functionalization of Ŭ-substituted cinnamates 
 

M. Bakthadoss 

Department of Chemistry, Pondicherry University 

Email: bhakthadoss@yahoo.com 

 

Abstract 
Regioselective C-H activation of arenes is a promising approach for accessing vital functionalized motifs. Achieving 

regioselectivity via transition metal-catalyzed CïH functionalization of arenes has been challenging among the scientific 

community over the past several years.[1-5] On the way to overcome the selective cleavage of specific C-H bonds, we have 

developed unprecedented transition metal-catalyzed ortho- and meta-CïH bond activation / functionalization strategies for 

various aromatics. Although the concept of directing-group (DG) assistance resolves the issue of the selective 

functionalization of the proximal CïH bond, the distal meta-CïH bond activation is still challenging. Towards this, recently 

we have developed a novel meta-CïH bond functionalization of Ŭ-substituted cinnamates using nitrile as the DG which is 

the keynote of this talk.[6] Several coupling partners such as naphthoquinone, benzoquinones, maleimides, and sulfolene 

were introduced as new entrants in the meta-C-H functionalization reaction for the first time. A late-stage functionalization 

was achieved by using a variety of acrylates tethered bioactive molecules like paracetamol, naproxen, cholesterol, etc., 

which produced the desired meta-olefinated products. 
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Bioinspired Models for Copper Oxidases: Experimental and theoretical approach 
 

Mariappan Murali*  

Department of Chemistry, National College (Autonomous), Tiruchirappalli - 620 001, INDIA 

E-mail: murali@nct.ac.in 

Abstract 

Metalloenzymes mediate a wide range of important chemical reactions; often including small molecule substrates or 

products such as molecular oxygen, hydrogen, nitrogen, and water.1a Inorganic chemists are actively engaged in elucidating 

the structure, spectra, and mechanism of action of these biological catalysts by a synthetic modeling approach that involves 

biomimetic experiments. Understanding the makeup and function of metalloenzymes has required a great deal of effort. The 

goal is to understand some of the natural ways nature has created to do seemingly impossible tasks while simultaneously 

developing systems that can perform biomimetic chemical alterations.1b Bioinorganic principles are employed for reasons 

other than catalysis. The chemistry of metal ions in coordination settings that closely resemble those in biological systems in 

terms of structure, spectroscopic characteristics, and most importantly, function, can be determined using synthetic models. 

It is possible to identify important elements that contribute to the unique characteristics of the metal center at an active site 

through systematic modifications in ligand design that include either the first coordination sphere, the second coordination 

sphere, or both.1cThe goal of designing, synthesizing, and studying the small molecule activation chemistry of copper(II) is 

not to copy the exact enzyme active site.1d Instead, it is to include a number of similar features that allow focused 

investigations of structure-function relationships and/or the nature of proton/electron transfer events. In the same way that 

biochemical results inspire the design of new copper complexes, more effective model systems, we point out that a 

comprehensive inorganic chemistry perspective grounded in experiment and theory is invaluable for critical evaluations of 

biochemical studies as well as elucidations of certain details that are inaccessible in direct enzyme studies. 
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From Catalysis to A Device in Market: On Soft-oxometalates 
 

Soumyajit Roy* 

EFAML, Materials Science Center, Department of Chemical Sciences,  
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E-mail: s.roy@iiserkol.ac.in  

Website: soumyajit-roy.com 

Abstract 

Soft-matter systems based on charged metal oxides are studied by us over the last years in the form of soft-oxometalates 

(SOMs). Such studies have helped us to see the effect of time on SOMs and enabled fabrication of catalytic micro-chips to 

plastic conductors. The understanding of time related information of such systems are useful. Such insights can help us to 

achieve catalytic applications of CO2 reduction to C1, C2 products like formic acid, formaldehyde, methanol, ethanol, 

ethanoic acid etc. Another recent study of a soft-matter system that we developed as a platform to study the signature of time 

is Time-Gel where we model evolution and origin of matter. With such platforms we have the opportunity to create and even 

harness transient states for catalytic applications and we will discuss it in detail in the light of our other activities. Finally, we 

will discuss a fabrication of Oxygen Maker Redox (OM REDOX) device that can lead to a novel type of technology for O2 

production by Pneumatically Coupled Oxidation of Water by Electrocatalytic Reactions (POWER). 
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address the Oxygen crisis during SARS-COV-19 pandemic. The product was launched by the Hon'ble Prime Minister of 
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Saponin: A Green and Efficient Natural Surfactant for Suzuki-Miyaura Cross- 

Couplings of Heteroaryl Substrates in Aqueous Media at Ambient Conditions 

Vinoth Kumar Vinayagam*, Subir Kumar Sadhukhan, Sreenivasa Reddy Kasu, Ravi Kumar 

Maroju,Tanguturi Venkatanarayana Hajay Kumar, Satish Kumar Karre, Dhurwasulu 

Abstract 
Herein, we report a commercially available natural saponin acting as a surfactant and serving as a micellar 

catalyst, enabling Suzuki-Miyaura cross-coupling effectively with highly challenging heteroaromatic substrates 

in water at room temperature. Utilizing this green and sustainable protocol, a broad spectrum of pyridine and 

pyrimidine substrates, and notably the notoriously unstable 2-pyridyl boronic acid were successfully cross-

coupled in moderate to high yields. 
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Kuninobu, Y.; Kanai, M. Angew. Chem. Int. Ed. 2017, 56, 1495. (3) Wang, J.; Torigoe, T.; Kuninobu, Y. Org. 

Lett. 2019, 21, 1342. (4).Lu, X.; Yoshigoe, Y.; Ida, H.; Nishi, M.; Kanai, M.; Kuninobu, Y. ACS Catal. 2019, 9, 

1705. 

Personal Profile 

Subir Kumar Sadhukhan obtained his Ph.D. in 2001 from Jadavpur University, Kolkata under the guidance of 

Professor Saumitra Sengupta. After postdoctoral studies with Professor Andre Gourdon at CEMES, CNRS, 

Toulouse, France (2001-2002), he started his independent career with Chembiotech Research International (now 

known as TCG Lifesciences) as a Research Scientist. He was grown as Team Leader at Chembitech and then 
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He got the experience of leading a team of 60-100 member to lead multiple medicinal chemistry projects 

including leading Curia, Hyderabad Library Capability. He led the designing of 10 million virtual library 

compounds. He contributed in more than 30 publications in internationally reputed journals. Recently he could 
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  Controlled Photooxidation via Singlet Oxygen Generation by Triplet Harvesting in a 

Heavy Atom Free Pure Organic Dithienylethene-Naphthalene Diimide 
 

Dr. Arunabha Thakur  

Department of Chemistry, Jadavpur University, Kolkata-700032, India 

Email: arunabha.thakur@jadavpuruniversity.in 

 
Abstract 

Noninvasive control over the reversible generation of singlet oxygen (1O2) has found the enormous 

practical implications in the field of biomedical science. However, metal-free pure organic emitters, 

connected with a photoswitch, capable of generating ñon-demandò 1O2 via triplet harvesting remain 

exceedingly rare; therefore, the utilization of these organic materials for the reversible control of 

singlet oxygen production remains at its infancy. Herein, an ambient triplet mediated emission in 

quinoline-dithienylethene (DTE)-core-substituted naphthalene diimide (cNDI) derivative is unveiled 

via delayed fluorescence. The quinoline-DTE-cNDI triad displayed enhanced photoswitching 

efficiency via double FRET mechanism. It was found to have direct utilization in controlled 

photosensitized organic transformations via efficient generation of singlet oxygen (yield FD ~ 0.55 in 

DCM and 0.73 in methanol). The designed molecule exhibits a long-lived emission (Ű Ḑ 1.1 ɛs) and 

very small singlet-triplet splitting (ȹEST) of 0.13 eV empowering it to display delayed fluorescence. 

Comprehensive steady state and time-resolved emission spectroscopy (TRES) analyses along with 

DFT calculations offer detailed understandings into the excited-state manifolds of organic compound 

and energy transfer (ET) pathways involved in 1O2 generation. 
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Triplet harnessing and why we should care! 
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Abstract 
The conversion of light energy into electronic excitation and subsequently into photo-and/or-chemical energy constitutes 

fundamental processes in chemistry. An example is the conversion of electronic excitation energy into photon energy 

through E-type delayed fluorescence observed in Eosin and Benzyl. This phenomenon was initially proposed by Perin 

(1929), Lewis (1941), Parkar (1961), and Hatchard (1968).1a-d Recently, this emission mechanism, termed thermally 

activated delayed fluorescence (TADF), gained renewed interest as a means to harness non-emissive triplet excited states in 

OLEDs2,3, sensing4 and photocatalysis.4 The TADF process involves an endothermic reverse intersystem crossing (RISC) 

(S1«T1) facilitated by vibronic coupling.1-3 However, achieving shorter-lived triplets with high rates of RISC remains 

challenging. 

Addressing this challenge involves the long-standing goal of exothermic down-conversion (T1­ S1).5 This presentation 

explores how both up-and-down conversions processes in organic donor-acceptor systems can be realized to achieve various 

applications materials science and beyond. The speaker will provide an overview of the quest for and discovery of such 

systems, the subsequent characterization of their properties, and the future directions in this research area. 
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Investigation of Nonradiative Relaxation of Tetrabenzoheptafulvalene Derivative by 

Spin-Flip Time Dependent Density Functional Theory (SF-TDDFT): A Computational 

Approach to Explore the Aggregation-Induced Emission Mechanism 
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Abstract 
An effort is made to explore the cause of fluorescence quenching in a tetrabenzoheptafulvalene derivative, 10,10',11,11'-

tetrahydro-5,5'-bidibenzo[a,d][7]annulenylidene (abbreviated as THBDBA) in tetrahydrofuran (THF) solution.1a,1b The 

AIE mechanism of the THBDBA molecule was theoretically investigated using spin-flip timedependent density functional 

theory (SF-TDDFT).1c The potential energy surfaces (PESs) for the ground (S0) and first singlet excited (S1) states of 

THBDBA were calculated along the flapping motion of phenyl rings (◖ and ◖' torsional angle). The strategies used are the 

excited-state deactivation processes by taking into account the S1/S0 surfacecrossing, referred to as the 'minimum energy 

conical intersection' (MECI),1d and the reduction of oscillator strength (f) near the minimum energy gap (MEG) or CI. Our 

findings reveal a notable reduction in the f-value near the CI for the monomer, showcasing the essential role of the flapping 

motion of the phenyl rings in achieving this CI in solution. To solidify our findings on the aggregate state, we examined a 

dimer system. The higher energy gap and f-value at MEG with the dimer system clearly indicate that the MECI may not 

exist in the actual aggregate. This conclusion arises from the restricted flapping motion of the phenyl rings in the aggregate, 

driven by steric and electrostatic interactions, which effectively promotes radiative transitions for energy dissipation. 
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       Selective C-C and C-O Bond Forming Reaction using Electron-Poor Metal 
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Abstract 
Metal-pincer-complexes are expedient tools in bond-forming reactions in organic synthesis. Their long-term stability and 

easy functionalization have allowed the development of novel catalytic systems that have had a tremendous impact in 

various areas of chemistry. The current paradigm primarily focuses on a single active metal site along with the ligands that 

impart electronic tunability to achieve the substrate binding and activation. In addition, metal-ligand cooperative (MLC) 

strategy is another important tool to activate the small molecule effectively. Nevertheless, less attention has been made to the 

molecular level understanding of electron-poor metal complexes in catalysis, particularly electron-poor MLC pincer 

complexes in catalysis. Owing the motivation of unique electronic feature, herein the present work will be discussed on 

exploring the electron-poor MLC pincer complexes in synthetically challenging catalytic cross-coupling reactions of ketones 

and bio-renewable alcohols:1The electron-deficient triazine-core bearing NNN-pincer ruthenium(III) and cost-effective 

chromium(III) complexes are employed in this study towards sustainable synthesis of ɓ-branched ketones and N-

heteroaroamtic compounds like quinoline, qunazoline derivetives. By simply replacing the pyridine core to the central 

triazine-ring corresponding pincer complexes showed exceptional high catalytic activity and long life time in some cases, 

reaching TONs in the millions. Furthermore, rigid ˊ-conjugated fused imidazo[1,5-a]quinoline (ImQ)-based cyclometalated 

ruthenium (II)2 catalysed unusual Ŭ-methylene oxidation of synthetically diverse N-substituted tetrahydroquinoline to 

lactams, oxidation of olefin to carbonyls, aerobic oxidative annulation reaction of alkyne to  ˊ-conjugated fused imidazo[1,5-

a]quinolin-2-ium derivatives will be discussed. In all case detail mechanistic insight will be disclosed with the help of kinetic 

studies, and DFT calculation. 
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Abstract 

Despite of having many advantages over the popular cancer therapies, photodynamic therapy still is not widely 

acceptable for clinical applications. Scarcity of efficient triplet photosensitizers (PSs) is one of the main 

bottlenecks for this. Next generation photosensitizers (PS) are based on ñorganelle-targeted-PDTò which 

provide new paradigm in the field of precision medicines to address the current challenge for treatment of 

cancer. Although numerous heavy atom attached PSs are developed as PDT agents, but these are not suitable for 

clinical applications due to several reasons. In this respect, development of new type of twisted BODIPYs as 

PSs for PDT will be discussed. BODIPYs have rich photophysical properties and structural helicity further 

enhances their triplet conversion rates which make helical BODIPYs potential candidates as PSs in PDT. 

Finally, their successful applications as PDT agents in killing of various types of cancer cells will be discussed. 

One of these dyes are precisely and simultaneously targets endoplasmic reticulum (ER) and lipid droplets (LDs) 

in pancreatic ductal adenocarcinoma (PDAC). This is established by live cell imaging showing simultaneous 

dual fluorescence colour due to polar and nonpolar milieu of ER and LDs. High triplet state and singlet oxygen 

generation of the dye causes robust ER stress and cellular lipid peroxidation, leading to apoptosis in PDAC cells 

in the presence of light. This makes the new BODIPY dye a potential next generation precision medicine for 

ER-LD organelle specific imaging and PDT of cancer. 
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Abstract 
Transition metals can catalyze the conversion of primary alcohols into carboxylic acids and hydrogen gas 

without needing external oxidants, a crucial reaction in modern organic synthesis. Various research groups 

reported NHC-coordinated transition metals such as Ru and Ir.1a This year, we have reported the syntheses of 

two new PEPPSI-type (PEPPSI: pyridine enhanced precatalyst preparation stabilization and initiation) 

palladium N-heterocyclic carbene (NHC) complexes, [PdBr2(NHC)Py] (1,2) [NHC = 3-(3,5-dimethoxybenzyl)-

1-(4-methoxy-phenyl)-1H-imidazol-3-ium-2-ide (L1); 1-(4-methoxyphenyl)-3-(naphthalen-1-ylmethyl)-1H-

imidazol-3-ium-2-ide (L2)], and explored their catalytic potentials for alcohol dehydrogenation (AD) 

reactions.2b The molecular structures of the complexes were determined by single-crystal X-ray analysis. Both 

the complexes could catalyze the AD reactions; however, under similar conditions, the sterically bulky 

naphthyl-containing complex 2 showed slightly better activity than the 3,5-dimethoxy benzyl-containing 

complex 1. Four possible reaction pathways were computationally examined: one dissociative pathway where 

both Py and Brï ligands leave the coordination site, two associative pathways where either Py or Brï ligand 

leaves the coordination site, and another where the reaction proceeds through intermediary ester formation. The 

calculated energy profile studies revealed that the ester formation pathway is the most favorable among the four 

pathways. This presentation will discuss the comprehensive mechanism of AD reactions compared to earlier 

reports. 
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Abstract 
The design, synthesis, optimization, and development of electro-active multi-emission fluoro-polymer opens up a hot frontier in fabricating 

high-performance chemosensors and versatile advanced optoelectronic devices. Herein, non-aromatic natural-synthetic hybrid dual-state 

luminescent conducting polymers, excited-state intramolecular proton transfer (ESIPT)-associated dual-state emissive dual-light emitting 

conducting polymers, and electro-active chromo-fluorogenic sensors are designed and developped using different combinations of 

nonconjugated synthetic monomers carrying ïC(=O)OH, ïSO3H, ïOH, ïC¹N, ïC(=O)NHï, -(C=O)N, ïCH2OH, ïC(=O)N(CH3)2, ïC(ïOï

)=N+(CH3)2, ïC(=O)OïCH2ï, and ïN(CH3)2 functionalities/ sub-luminophores.1a,b,d and 2b,c,e Of as-synthesized electro-active fluorescent 

sensors, nuclear magnetic resonance (NMR) and Fourier transform infrared (FTIR) spectroscopies, fluorescent enhancements (I/I0), and 

computational investigation indicate intriguing photophysical and opto-electronic features in the optimum compositions. Importantly, 
heteroatomic sub-luminophores assisted dipolar and intra-/ inter-molecular conventional and nonconventional hydrogen bonding and dipolar 

interactions; nïp* transitions; N-branching associated rigidity; and hydrophobic interaction contribute to the ESIPT-associated amide-imidol 

phototautomerism, intramolecular through-space charge transfer (ITSCT), fluorescence resonance energy transfer, aggregation enhanced 
emissions, dual light emissions in solids and solution states, metal ion sensing, and conductivity.1a-e and 2a-e ESIPT-associated dual-state 

emission/ conductivity, aggregation-enhanced emissions, aggregation-mediated ITSCT in excited state, selective opto-electronic responses 

toward metal ions, and redox properties are supported by the dual-state absorption spectra, dual-state excitation dependent emissions, 
solvent-polarity-/ concentration-dependent luminescence, solid-state/ solution-phase luminescence phenomena, aggregation-induced 

enhanced luminescence, time-correlated single photon counting (TCSPC) studies, microscopic images, electrochemical measurements, and 
computational calculations.1a-e and 2a-e Here, preferential interaction of metal ions (M(II)/ M(III)), fluorogenic sensing, and reduction/ 

oxidation of M(II)/ M(III)/ M(I)/ M(VI) are substantiated by ultraviolet-visible, FTIR, and X-ray photoelectron spectroscopies; TCSPC 

measurements; NMR-titration; thermal characterization; electrochemical studies; alongside theoretical calculations. The selective sensing 

efficiencies of M(II)/ M(III)/ M(I)/ M(VI) are indicated by the very low limits of detections.1a-e and 2a-e The proton-electrical conductivities of 

polymers and metal ion encapsulated polymers in solids/ solutions are validated by current-voltage and electrochemical impedance 

measurements.1a,b and 2a  

References: 
1. (a) M. H. Sanfui and N. R. Singha et al. ACS Appl. Polym. Mater. 2024, 6, 8116; (b) D. Chowdhury and N. R. Singha et al. Langmuir, 

2024, 40, 22265; (c) M. Mitra and N. R. Singha et al. Macromolecules, 2023, 22, 9078; (d) M. H. Sanfui and N. R. Singha et al. Macromol. 

Rapid Commun.  2024, 45, 2400677; (e) M. Deb and N. R. Singha et al. ACS Appl. Polym. Mater. 2024, 6, 4936. 
 2. (a) N. Hassan and N. R. Singha et al. Macromol. Rapid Commun. 2024, 45, 2400363; (b) C. Roy and N. R. Singha et al. ACS Appl. 

Nano. Mater. 2023, 6, 17952; (c) M. Deb and N. R. Singha et al. ACS Appl. Polym. Mater. 2023, 5, 4820; (d) J. S. D. Roy and N. R. Singha 

et al. ACS Appl. Bio Mater.  2022, 5, 2990; (e) J. S. D. Roy and N. R. Singha et al. ACS Appl. Polym. Mater. 2022, 4, 1643.   
 

Personal Profile 
Dr. Nayan Ranjan Singha obtained Ph.D. from University of Calcutta and underwent postdoctoral studies at University of Calcutta and 
Jadavpur University, Kolkata, India. Dr. Singha joined as a faculty of post-graduate division at Government College of Engineering and 

Leather Technology (Post-Graduate), Maulana Abul Kalam Azad University of Technology, Kolkata, India. Dr. Singha has been working 

on i. synthesis of aliphatic electro-active light-emitting polymers, conducting macromolecules, and redox-active multi-light emitting 

polymers suitable in chromo-fluorogenic sensing, electrochemical-/ fluorogenic-sensing, and photodegradation; ii. Synthesis of stimuli-

responsive functional polymers via RAFT, emulsion, and solution polymerization for organic electrode fabrication, sensing, oxidation-

reduction, and bioimaging; and iii.  Polymer and collagen based hybrid biocomposite and modified graphene-/ MNP-based polymer 
nanocomposites for sensing, electrocatalysis, and separation. Dr. Singha published more than eighty (80) research items including articles, 

reviews, and book chapters. Dr. Singha has completed two DST sponsored major research projects and another major research project 

sponsored by CSIR (Government of India). Since 2023, Dr. Singha has been serving as Editors of Scientific Reports-Nature and PLoS One 
(Macromolecular Chemistry Section).  

 

 

Dr. Nayan Ranjan Singha 

Government College of Engineering and Leather 

Technology (Post-Graduate), Department of 

Polymer Science and Technology, Maulana Abul 

Kalam Azad University of Technology, Salt Lake, 

Kolkata 700106, West Bengal, India 

E-mail: nrsingha@gcelt.gov.in & drs.nrs@gmail.com 
 

 

 

 

mailto:nrsingha@gcelt.gov.in/
mailto:nrsingha@gcelt.gov.in/


ICCHD -2025 

173  

 

IL -8 

                                  ñThereôs Plenty of Room at theò Interface 
 

Tanushree Sanyal Bala 

Department of Chemistry, University of Calcutta, 92 A. P. C. Road, Kolkata-700009, INDIA 

E-mail: tanushreebala@gmail.com 

Abstract 
Semiconductor-noble metal hybrids, while long understood as critical to bulk devices, has particular significance inthe nano-

size domain where quantized energy levels in the semiconductor and plasmonic resonances in the metalallow the possibility 

of unique size defined heterojunctions to be realized. Thus recent advances aim the synthesis of semiconductor-noble metal 

hybrids via a number of contemporary techniques.We, in our laboratory, explored a new route to achieve such 

heterojunctions via Langmuir-Blodgett (LB) technique which had been quite unfamiliar in this domain. Semoconductor 

nanoparticles with variable architectures were assembled at air-water interface by choosing proper surface capping agent. 

The monolayer was allowed to interact with chloroauric acid from subphase which initiated the direction-specific growth of 

Au-seeds on semiconductor nanoparticles as they relinquished their orientational flexibility in that close-packed assembly 

which was reflected in surface pressureïarea (PïA) isotherms. Depending on the structure and shape of the semiconductor 

particles, exposure of surface area to the subphase was varied and so did the Au coverage accordingly. In case of porous 3D 

semiconductor materials, chloroaurate ions went inside the pores by capillary action and grew inside. All these materials 

were well characterised by various techniques. We tried to postulate a mechanism to bring all the syntheses under one 

umbrella which will be discussed in detail. 
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Abstract 
One of the most promising fields in renewable energy research is the application of nanomaterials for solar-driven hydrogen 

production. This approach offers a clean, efficient, and eco-friendly solution to combat the global energy crisis while 

minimizing carbon emissions. By harnessing the potential of nanomaterials, India can accelerate its shift towards sustainable 

energy systems, stimulate economic growth, and position itself as a leader in global clean energy innovation. Optimizing the 

interplay between the structure, properties, and processing of composite nanostructured materials is vital for unlocking their 

full potential. Our research thoroughly explores the synthesis, characterization, and applications of diverse nanomaterials, 

with a primary emphasis on their use in water splitting and perovskite solar cells. We have successfully engineered a cost-

effective, high-efficiency water-splitting cell by combining charge carrier metal oxide multidimensional perovskite thin film 

photoanodes. By tailoring the material morphology, we aim to develop perovskite and metal oxide photoanodes with 

nanostructured architectures that exhibit enhanced photocurrent generation and improved surface catalytic activity. These 

innovative nanostructured materials address critical challenges, such as limited hole diffusion lengths, while significantly 

enhancing photocurrent performance. Dimensional control and doping techniques have been strategically employed to fine-

tune the spectral absorption properties of the materials. The overarching goal is to fabricate advanced nanostructured thin 

films that drive sustainable and renewable energy technology advancements. The hybrid nanoparticles ' detailed structural 

and morphological characterizations were performed using advanced techniques, including X-ray diffraction, electron 

microscopy, and optical spectroscopy. Additionally, efforts have been directed toward improving the efficiency of thin-film 

solar cells by optimizing manufacturing processes and incorporating environmentally friendly materials. 
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Abstract 

Since Murahashi's pioneering work on cobalt-catalyzed C-H bond carbonylation in 1955,1 the field of C-H bond functionalization has 

significantly advanced, especially with the introduction of low-valent cobalt systems.2 Although the use of in situ-generated or isolated 

cobalt(III) catalysts for C-H activation was rarely explored until the independent studies by Matsunaga and Daugulis in 2014,3 recent 
developments have illuminated the complex coordination environment surrounding cobalt and the mechanisms involved in these catalytic 

cycles.4e-f Over the past decade, our research group has focused on understanding the coordination environment of cobalt in the +3 oxidation 

state and leveraging its intrinsic properties for a range of catalytic applications, including hydrogenation, dehydrogenation, hydrogen 
production, and C-H activation. In this talk, I will discuss the progress made in Co(III)-catalyzed C-H bond functionalization4-6 utilizing both 

mono- and bidentate directing groups. Additionally, I will discuss the role of spectator ligands in this context and their replacement with 
external chiral ligands to induce chirality at the metal center through an enantiodetermining C-H activation step, illustrating how these 

factors influence the efficiency and selectivity of asymmetric transformations.5 Furthermore, I will present innovative strategies that utilize 

photocatalysts4c,6a or oxygen as sole oxidants,6b effectively eliminating the need for stoichiometric metal oxidants in our asymmetric C-H 
bond annulations with the Co/Salox catalytic system. This discussion will highlight both the fundamental insights gained and the practical 

applications emerging from this dynamic area of research. 
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Abstract 
The ring strain present in 3-Membered Aza-Heterocycles, such as, 2H-azirines1a and aziridines1b renders them as useful 

precursors in organic synthesis. The regioselective, transition metal-catalyzed ring opening of 2H- azirines has been 

extensively studied for the creation of aza-heterocycles.1c Beyond 2H- azirines, the regioselective ring expansion of 

aziridines also facilitates the formation of ɓ-amino functionalized compounds2 along with the other products, via the 

cleavage of CīN and CīC bonds.3 

In our research, we developed a Brønsted acid-catalyzed, one-pot synthetic protocol involving the regioselective ring 

expansion of 2H- azirines, enabling the creation of a diverse range of benzofurans,4 naphthofurans,4 imidazo[1,2-a] 

pyridines,5 and imidazo [2,1-b] thiazoles.5 Additionally, the regioselective O- and N-alkylations of 2-pyridones by 2H-

azirines were achieved by switching the solvent and catalyst.6 Furthermore, a variety of amino-ethers and amino-thioethers 

were synthesized via the regioselective ring opening of aziridines under Brßnsted acid catalysis, involving CīN bond 

cleavage, where, the products were subsequently utilized to access several medicinally significant heteroarenes.2 Beyond 

CīN bond cleavage, CīC bond cleavage of aziridines has also been utilized to produce novel sulfonamido-substituted 

oxime-ether analogues by the reaction with aldoximes and ketoximes under Lewis acid catalysis.3 
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Abstract 

Contact-Electrification (CE) or the triboelectric effect, usually introduced in high-school physics 

course, is a known phenomenon since last 2600 years. Although, CE has always been regarded as a 

negative effect for electronic circuits and systems, it has been one of the hot areas of research in 

recent years when the triboelectric nanogenerator (TENG)a-c, was introduced. TENG, which converts 

waste mechanical energy to electricity, works on the principle of CE charge transfer (between the 

layers of two dissimilar triboelectric materials) followed by electrostatic induction of charges on the 

metal electrodes attached to the triboelectric layers. Hence, an electric field is created between the 

charged surfaces of the triboelectric layers.d If the metal electrodes are connected with external wires, 

a current will flow through the wires due to time varying surface charge density under mechanical 

excitation.e The power generated by TENG is enough to drive small electronic gadgets, internet-of-

thigs (IoT) sensors, etc. TENG has potential to replace batteries from wearable and mobile electronic 

devices.           
Recently, we demonstrated high-performance TENG fabricated by recycling waste-polystyrene 

(WPS) from waste thermocol packaging boxes.f Output performance of this device was further 

improved by embedding tea-leaf microparticles in WPS.g We also demonstrated another performance 

enhancement method by means of molecular self-assembly of small molecules.hSince TENG 

generates output voltage/current when one triboelectric layer touches other or when the triboelectric 

surface charge varies, TENG or the CE effect can be utilized as self-powered sensors to 

detect/monitor a wide range of dynamic systems. We also demonstrated self-powered sensors by 

employing the CE effect. 
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Abstract 
Synthesis of novel 2-acetoxyimidazole derivative from imidazole N-oxide 1,2 under solvent-free condition in a very short 

span could be of paramount importance in biological field. In this study we observed selective anticancer activity of at least 

one such derivative with the help of in-vitro, in-silico and finally in-vivo analysis. After synthesizing a series of 2-

acetoxyimidazole derivative we carried out biological efficacies of the compounds. The synthetic drug, 1-benzyl-4,5-

dimethyl-1H-imidazol-2-yl acetate, 2h, was found to be differentially toxic on cancer cell lines (MCF 7), compared to 

normal liver cell line (WRL 

68) 3 , evidenced from MTT assay and fluorescence-microscopy based morphological study. In-silico studies further 

supported that few of the synthesized compounds have satisfied all the criteria of a good drug. The compounds have shown 

effective binding ability in receptor tyrosine-protein kinase-(ErbB2) cells where the compound (2h) binds strongly up to 

binding energy -7.2. In-vivo efficacy assay of 2h isoform as anticancer drug was evaluated using female Sprague-Dawley 

rats treated with a carcinogenic 

agent, N-methyl N-nitroso urea (NMU). 

 

References: 
1. K. Pradhan, B.K. Tiwary, M. Hossain, R. Chakraborty, A.K. Nanda, RSC Adv. 6 (2016) 10743-10749. 

2. M. Hossain, K. Pradhan, &amp; A. K. Nanda, Tetrahedron Letters. 58, 3772ï3776 (2017). 

3.a. Heat Sensitivity between Human Normal Liver (WRL-68) and Breast Cancer (MDA-MB 231) Cell lines Asita. E, and 

Salehhuddin. H; International Journal of Chemical, Environmental &amp; Biological Sciences (IJCEBS) Volume 1, Issue 1 

(2013) ISSN 2320ï4087 b. Antiproliferative Activity and Apoptosis Induction by Gelam Honey on Liver Cancer Cell Line. 

Zakiah Jubri, Nur Nabilah Najib Narayanan, Norwahidah Abdul Karim, Wan Zurinah Wan Ngah; International Journal of 

Applied 

Science and Technology Vol. 2 No. 4; April 2012 c. 5-Fluorouracil induces apoptosis in nutritional deprived hepatocellular 

carcinoma through mitochondrial damage Ankita Dutta, Anuja Chakraborty, TulikaGhosh &amp; Anoop Kumar; Scientific 

Reports | (2024) 14:23387 

 

Personal Profile 
Dr. Mossaraf Hossain is an Assistant Professor at the UGC-MMTTC (HRDC) at the University of North Bengal, India. Dr. 

Hossain is also associated with the chemistry department at the University of North. He received his Bachelor&#39;s degree 

(B.Sc honours in chemistry) from Calcutta University and M.Sc from West Bengal State University with organic 

specialization. He stood first in order of merit of the M.Sc examination, and he was awarded a medal in recognition of his 

academic excellence. Then, he joined as an Assistant Professor in a substantive post in the department of chemistry at 

Ananda Chandra College, Jalpaiguri. After a few days, he became an Assistant Professor at the UGC-MMTTC (HRDC), 

University of North Bengal. He is working on synthetic organic chemistry based on a greener approach and their biological 

applications. He has been a reviewer of several reputed international journals of the American Chemical Society,Wiley, 

Elsevier publications, etc. During his PhD, he singly filed a patent on anti-cancer activity containing no side effects, and it 

was granted by Govt. of India in 2022. Dr 

Hossain has published so many novel works in very reputable international journals. Dr. Hossain has received a few research 

projects from various funding agencies. Presently, four full-time research scholar are continuing their research work under 

the supervision of Dr. Hossain. Dr. Hossain has delivered so many lectures in various faculty development programmes, 

Short Term Courses, Refresher Courses, and NEP Orientation &amp; Sensitization programmes conducted by UGC-

MMTTC (HRDC) and also various colleges &amp; Universities level. 

 

 
 

Dr. Mossaraf Hossain 

Assistant Professor, Department of UGC-MMTTC 

(Chemistry), University of North Bengal 

Siliguri, Darjeeling-734013, INDIA 

E-mail: mossarafchem@nbu.ac.in 

mailto:mossarafchem@nbu.ac.in
mailto:mossarafchem@nbu.ac.in


ICCHD -2025 

179  

 

IL -14                    

Ru-Catalysis for C-H Activation vs Rearrangement: Diverse Array of Functionalized 

Molecules 
 

Saikat Khamarui, Dilip Kumar Maiti  

Department of Chemistry, Govt. General Degree College, Kalna-I, Purba Bardhaman-713405, India 

E-mail: saikatkhamarui21@gmail.com 

 

Abstract 
An innovative approach to Ru(II)-catalyzed CïH activation, enabling efficient intermolecular cross-

dehydrogenative coupling reactions, has been discovered very recently. This method leverages an intrinsic 

directing group (DG) that facilitates selective functionalization without the need for its installation and 

deinstallation. The DG undergoes in situ transformation into valuable functional groups, exemplified by the 

synthesis of complex heterocycles, such as indoles and indenones, through the sequential formation of CïN, Cï

C, and CïO bonds.1 On the other hand, the use of the Ru(III)-PhI(OAc)2 reagent combination catalyzes the in 

situ generation of an isocyanate intermediate from benzimidates, promoting rearrangements to form 

unsymmetrical ureas and carbamates with high selectivity and yield.2 These strategies underscore the power of 

Ru-catalysis for CïH activation and rearrangement, expanding the synthetic toolbox for the rapid construction 

of valuable and complex molecular structures. Moreover, theseapproaches are highly efficient, selective, and 

versatile, offering a sustainable pathway for the generation of diverse functional molecules in modern synthetic 

chemistry. 
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A Versatile Step-Growth Polymerization Route to Enzymatically Degradable Functional 

Polyesters and Their Biomedical Implications  
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Abstract 
Our work describes a versatile and efficient step-growth polymerization route to functional aliphatic polyesters through an organo-catalyzed 

transesterification reaction between an activated pentafluorophenyl-diester of adipic acid (AA) and various structurally different diols (BB) 
(Scheme 1).1 The use of an activated diester enables us to obtain a near quantitative reaction under mild conditions with no requirement of 

by-product (pentafluorophenol) removal, which remains a major drawback in the conventional polyester synthesis with non-activated 

diesters. Enzymatic degradation of the resultant polyesters has been demonstrated, which can be tuned by playing with the hydrophobicity of 
the polyester backbone. Following the same synthetic strategy, water dispersible amphiphilic, cationic polyesters with pendant naphthalene 

monoimide (NMI) derivatives were prepared by pre-quaternization of the fluorescent monomers with different alkyl chain ends in order to 

design polyesters with positively charged hydrophobic pendant moieties. These amphiphilic polyesters produced fluorescent nanoparticles in 
water, which exhibit broad-spectrum antibiotic properties against both gram-positive and gram-negative bacteria depending upon the nature 

of the cationic side chains.2 The intrinsic fluorescent nature of the nanoparticles enabled us to study their interactions with bacterial cells by 

fluorescence live-dead assay, which provided us insights of bacterial disruption by membrane perturbation similar to the mechanism 
followed by host defense peptides. The facile synthetic methodology enables us to investigate systematic structure-activity relationships in 

such rarely reported dye-conjugated polyester backbones, which suggests the dual role of the aliphatic chain and the aromatic dyes in 

conferring biocidal activity, selectively against the bacterial cells. Some of these cationic polyesters exhibit remarkably high cellular uptake 
by the endocytic pathway and mitochondrial targeting ability following lysosomal escape.3 Further, this methodology enables us to design 

and prepare biotin-functionalized polyesters that exhibit selective uptake in cancer cells, thus showing their potential for targeted drug 

delivery applications.4 This presentation will showcase multiple aspects of our newly established synthetic methodology for functional 
polyesters and their biomedical implications.. 
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