THIS THESIS IS
DEDICATED TO MY
BELOVED PARENTS, SISTER
AND
MY RESPECTED SUPERVISORS






UNIVERSITY OF NORTH BENGAL

PROF (DR.) M. N. ROY Phone : 0353 2776381
FRSC (London), UK Mobile: 094344 96154

Senior Professor of Chemistry, NBU Fax: +91 353 2699001

Founder Vice-Chancellor of Darjeeling-734 013,
Alipurduar University West Bengal, INDIA
Awardee of One Time Grant from UGC, April, 2024
Prof. Suresh C. Ameta Award from ICS, Email: mahendraroy2002@yahoo.co.in
Bronze Medal from CRSI /mahendraroy2018@nbu.ac.in
And ENLIGHTMENT TO PERFECTION

Shiksha Ratna, Dooars Ratna and Banga
Bhushan from the Government of West Bengal

CERTIFICATE

I, certify that Mr. Subhajit Debnath has prepared his thesis entitled Assorted
Interactions of Some Noteworthy Compounds Prevailing in Host Guest
and Solution Chemistry Investigated by Physicochemical Contrivance”,
for the award of Ph.D. degree (Doctor of Philosophy) from the University
of North Bengal, under our guidance. He has carried out his work at the
Department of Chemistry, University of North Bengal. The contents of this
thesis, in full or in parts, have not been submitted to any other Institution or

University for the award of any degree or diploma.

v


mailto:mahendraroy2002@yahoo.co.in
mailto:mahendraroy2018@nbu.ac.in

CERTIFICATE

[ certify that Mr. Subhajit Debnath has prepared the thesis entitled
“Assorted Interactions of Some Noteworthy Compounds Prevailing in
Host Guest and Solution Chemistry Investigated by Physicochemical
Contrivance” for the award of Ph.D. (Doctor of Philosophy) degree of the
University of North Bengal, under our guidance. He has carried out the

research work at the Department of Chemistry, University of North Bengal.



DECLARATION

[ declare that the thesis entitled Assorted Interactions of Some Noteworthy
Compounds Prevailing in Host Guest and Solution Chemistry Investigated
by Physicochemical Contrivance” has been prepared by me for the degree
of Doctor of Philosophy (Ph.D.) under the supervision of Dr. Mahendra
Nath Roy, FRSC (London), (Principal Supervisor), Professor of Chemistry,
University of North Bengal and Dr. Anuradha Sinha, (Co-Supervisor),
Associate Professor of Chemistry, Siliguri College. No part of this thesis has
formed the basis for the award of any other degree or diploma, in this or any

other Institution or University.

vi



ACKNOWLEDGEMENT

First and foremost, praises and thanks to the Almighty God for his blessings
throughout my research work to complete my research successfully.

First of all, [ would like to convey my deepest sense of gratitude to my respected
Supervisor, Dr. Mahendra Nath Roy, FRSC (London), Professor of Chemistry, University
of North Bengal, West Bengal, India. Throughout my research phase, I have received
constant supervision, valuable suggestions and inspiration from him in every possible
way. | feel blessed and privileged to have finished my thesis under his guidance, who
trusted me completely and gave me the independence to explore different ideas of my
own. Without his continuous encouragement, responsible guidance, and priceless
supervision, the research work associated with this thesis would not have been possible.

[ express my profound sense of gratitude to my respected Co-supervisor,
Dr. Anuradha Sinha, Associate Professor, Department of Chemistry, Siliguri College, West
Bengal, India, for her helpful assistance and unceasing encouragement and support
during the course of my research work. Her prompt suggestions with kindness and
dynamism helped me to a great extent to accomplish this research work.

My Special thanks to our Hon’ble Head of the Department of Chemistry, NBU,
Prof. (Dr.) Bhaskar Biswas, for his continuous and comprehensive suggestions and
guidance in the research work.

[ also express my earnest gratitude to the Honourable faculty members’, officers
and other academic staffs of Department of Chemistry, University of North Bengal for
their helpful assistance and continual inspiration during the course of my research. I am
grateful to the University authority for providing laboratory facilities, especially USIC,
NBU for giving me instrumental facilities.

My sincere appreciation goes to my family and friends for their unwavering
support and encouragement throughout my academic journey. Their love and care have
been a constant source of strength and motivation.

[ would also like to extend my deepest appreciation to Dr. Biswajit Ghosh, Dr. Niloy
Roy, Mr. Modhusudan Mondal, Mr. Salim Ali, Mr. Kangkan Mallick, Mr. Shukdeb Sarkar, Mr.
Mantu Dey and all other labmates for their valuable assistance, suggestion and
cooperation during my research work.

My special thanks to Dr. Biswajit Ghosh, Department of Chemistry, University of
North Bengal and Mr. Modhusudan Mondal, Department of Chemistry, University of
North Bengal for their constant support throughout the course of my research work.

My truthful gratefulness to my beloved father, Sri. Himangshu Debnath and
mother, Late Smt. Arati Debnath and my elder sister, Moumita Debnath for their constant

vii



support, encouragement and contributions to building my career, and their continuous
inspiration went a long way to the completion of the thesis. Without their constant
support, I would not be where I am now. My heartfelt thanks to my maternal uncle,
Sri. Soumen Debnath, aunt-in-law, Bobita Debnath Roy, brother-in-law, Sri. Biswanath
Saha and all other family members for their kind cooperation.

[ acknowledge all my lovable friends who always inspired me in the various stages
of life. Here I am indebted to Mr. Bibek Saha, Ms. Priyata Chatterjee, Dr. Rezaul Haque, Mr.
Soumen Roy, Dr. Sourav Dey, and Dr. Saikat Mandal for their constant support and
blessings.

[ would like to acknowledge Dr. Sujit Ghosh, Principal, Siliguri College, Darjeeling
for his constant motivation and support during my Ph.D. research work. I also extend my
gratitude to all the staff of the Department of Chemistry, Siliguri College, Darjeeling for
their wholehearted support in the course of my research work. I would like to express my
gratitude to all my colleagues for their encouragement and support throughout my
research work. I acknowledge my students for being a great source of inspiration.

[ express my special thanks to the editors, co-editors, and reviewers of my
publications as their comments and suggestions have also been valuable for carrying out
the research work. All the cited references are the major sources of information that help
us to develop new ideas, hence, all the authors/ researchers behind the cited works are
hereby sincerely acknowledged.

[ must acknowledge all my respected teachers who taught me at Dinhata Soni Devi
Jain High School, Dinhata College, Coochbehar, and the University of North Bengal. The
knowledge I received from them has helped me to carry out my research work.

Finally, I would like to express my gratitude to the participants of this study,
without whom this research would not have been possible. Their willingness to share
their experiences and insights has enriched this work and contributed to the
advancement of knowledge in this field.

Thank you all for your invaluable contributions to this thesis.

viil



PREFACE

The research work in the thesis entitled “Assorted Interactions of Some
Noteworthy Compounds Prevailing in Host Guest and Solution Chemistry
Investigated by Physicochemical Contrivance” was initiated under the supervision

of Dr. Mahendra Nath Roy, FRSC (London), (Principal Supervisor), Professor of
Chemistry, University of North Bengal and Dr. Anuradha Sinha (Co-Supervisor), Associate

Professor of Chemistry, Siliguri College.

The whole work is an attempt to explore the supramolecular inclusion
complexation of some biologically active molecules such as drugs, vitamins, and ionic
liquids to make them more bioavailable by increasing their biological activity such as
antibacterial activity and MTT assay without any chemical modification of the bioactive
molecules. Besides this, we investigated molecular interactions between amino acid-ionic

liquids in an aqueous medium by studying their physicochemical properties.
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