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Educational Qualification

e Ph.D(Science) in Chemistry (2015) from Indian Association for the Cultivation of Science, Kolkata. (Degree received
from University of Calcutta). Thesis Title: Theoretical Investigation of Reaction Mechanisms of Chemical Reactions
Related to Renewable Energy. Supervisor: Prof. Ankan Paul. Specialization: Physical Chemistry (Theoretical)

e M. Sc. in Chemistry (2009) from University of Calcutta, Kolkata. Specialization: Physical Chemistry. First Class with
Grade “A+”; stood first in the Physical Chemistry section. Master’s Project Title: Locating Global Minimum in a Rugged
Landscape using a Modified Deterministic Strategy. Supervisor: Prof. Pinaki Chaudhury

e B.Sc (Hons.) in Chemistry (2007) from Vivekananda College affiliated to University of Calcutta, Kolkata. Minor
subjects: Physics, Mathematics. First Class; stood second in the Department of Chemistry.

Professional Experience

e Assistant Professor (Since November 2018)
Institute of Chemical Technology Mumbai - IOC Odisha Campus Bhubaneswar

e DST INSPIRE Faculty Fellow (2017-2018)
CSIR Central Mechanical Engineering Research Institute, Durgapur

e Postdoctoral Researcher (2015 — 2017)
Max Planck Institute for Chemical Energy Conversion, Germany

Research Group of Prof. Frank Neese; Group leader Prof. Shengfa Ye

Awards and Honors

e SERB POWER (Promoting Opportunities for Women in Exploratory Research) Grant, 2021

e Early Career Advisory Board Member of ChemPlusChem (Chemistry Europe Society, Wiley VcH) January 2021-present
e Visiting Researcher at the Max Planck Institute for Coal Research, Germany (July 2019)

o Certificate of recognition from the American Chemical Society for reviewing activity in 2018

e DST INSPIRE Faculty Fellowship (2017) in Chemical Sciences Division

o Offered Postdoctoral Fellowship at The Hebrew University of Jerusalem (2017)

¢ Max-Planck Postdoctoral Fellowship July 2015 — Oct 2017

e International Travel Support from SERB in 2012 for participating at the 48" STC held at KIT in Germany
o CSIR fellowship JRF/SRF from July 2010 — June 2015

e Qualified the Graduate Aptitude Test in Engineering in 2010

¢ Qualified the Joint CSIR-UGC National Eligibility Test 2009

¢ Qualified State Eligibility Test (2009) held by West Bengal College Service Commission for Lectureship
e Awarded Motilal Nath Award (2007) by Vivekananda College for excellence in B.Sc examination
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Research Interests

Our work is focused on the investigation and modeling of catalytic activities in enzymes, synthetic complexes and on
surfaces to derive meaningful insights about the mechanisms of these molecular machines, with an aim of contributing to
(1) human healthcare, (2) green & sustainable chemistry and (3) catalytic chemistry. In our group we mainly utilize quantum
chemical methodology to provide an unambiguous picture of the reaction mechanism to provide insights for design and
development of systems with higher efficacy and optimum reactivity. Our primary research interest lies on:

e Bio-inspired homogeneous catalytic reactions

e Small molecule activation

e Gas storage and surface reactions

¢ Non-covalent interaction guided catalysis and aggregation

List of Publications
Peer-Reviewed Journals:

1. Changing Lanes from Concerted to Stepwise Hydrogenation: The Reduction Mechanism of Frustrated Lewis Acid—Base
Pair Trapped CO; to Methanol by Ammonia—Borane
Lisa Roy, Paul M. Zimmerman and Ankan Paul*. Chem. Eur. J. 2011, 17, 435-439.

2. Breaking the Myth of the Recalcitrant Chemisorbed Hydrogens on Boron Nitride Nanotubes: A Theoretical Perspective
Lisa Roy, Samyak Mittal and Ankan Paul*. Angew. Chem. Int. Ed. 2012, 51, 4152-4156.

3. The Role of Solvent and of Species Generated in Situ on the Kinetic Acceleration of Aminoborane Oligomerization
Tanmay Malakar, Lisa Roy and Ankan Paul*. Chem. Eur. J. 2013, 19, 5812-5817.

4. Self-Assembly of Carboxylic Acid-Appended Naphthalene Diimide Derivatives with Tunable Luminescent Color and
Electrical Conductivity

Mijanur Rahaman Molla, Dominik Gehrig, Lisa Roy, Valentin Kamm, Ankan Paul*, Frederique Laquai and Suhrit Ghosh*.
Chem. Eur. J. 2014, 20, 760-771.

5. A metal free strategy to release chemisorbed H» from hydrogenated Boron Nitride nanotubes
Lisa Roy, Sourav Bhunya and Ankan Paul*. Angew. Chem. Int. Ed. 2014, 53, 12430-12435.

6. Computational design of an Iridium based catalyst for releasing H> from hydrogenated BN nanotubes
Lisa Roy* and Ankan Paul*. Chem. Commun. 2015, 51, 10532-10535.

7. A Serendipitous Rendezvous with a Four-Center Two-Electron Bonded Intermediate in the Aerial Oxidation of Hydrazine
Ambar Banerjee,t Gaurab Ganguly,t Lisa Roy, Shubhrodeep Pathak and Ankan Paul*. Chem. Eur. J. 2016, 22, 1216-
1222. (T contributed equally; selected for Frontispiece)

8. Mechanistic Details of Ru-bispyridylborate complex catalyzed dehydrogenation of ammonia-borane: The Role of pendant
Boron Ligand in catalysis
Sourav Bhunya, Lisa Roy and Ankan Paul*. ACS Catal. 2016, 6, 4068-4080.

9. High-Valent Iron-Oxo and-Nitrido Complexes: Bonding and Reactivity
Bhaskar Mondal, Lisa Roy, Frank Neese and Shengfa Ye*. Isr. J. Chem. 2016, 56, 763-772. (Invited for a Special Issue
entitled New Frontiers in Bioinorganic Chemistry)

10. Ligand Rearrangements at Fe/S Cofactors: Slow Isomerization of a Biomimetic [2Fe-2S] Cluster
Marie Bergner, Lisa Roy, Sebastian Dechert, Frank Neese, Shengfa Ye* and Franc Meyer*. Angew. Chem. Int. Ed. 2017,
56, 4882-4886. (Selected as HOT Paper)

11. Lewis Acid Promoted Hydrogenation of CO, and HCOO" by Amine Boranes: Mechanistic Insight from a Computational
Approach
Lisa Roy*, Boyli Ghosh and Ankan Paul*. J. Phys. Chem. A 2017, 121, 5204-5216.
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12. Theoretical Insights into the Nature of Oxidant and Mechanism in the Regioselective Syn-dihydroxylation of an Alkene
with a Rieske oxygenase inspired Iron Catalyst
Lisa Roy*. ChemCatChem 2018, 7, 3683-3688.

13. Reduction of CO; by a Masked Two-Coordinate Cobalt(l) Complex and Characterization of a Proposed Oxodicobalt(ll)
Species

Lisa Roy, Malik H. Al-Afyouni, Daniel E. DeRosha, Bhaskar Mondal, Ida M. DiMucci, Kyle M. Lancaster, Jason Shearer,
Eckhard Bill, William W. Brennessel, Frank Neese, Shengfa Ye* and Patrick L. Holland*. Chem. Sci. 2019,10, 918-929.

14. Theoretical Identification of the Factors Governing the Reactivity of C-H Bond Activation by Non-Heme Iron(IV)-Oxo
Complexes
Lisa Roy*. ChemPlusChem 2019, 84, 893-906. (Selected for ChemPlusChem Readers’ Choice)

15. Structurally Tunable pH-Responsive Luminescent Assemblies from Halogen Bonded Supra-m-Amphiphiles
Akshoy Jamadar, Chandan Kumar Karan, Lisa Roy and Anindita Das*. Langmuir 2020, 36, 3089-3095.

16. Unravelling the possibility of hydrogen storage on Naphthalene Dicarboxylate based MOF linkers: A Theoretical
Perspective
Pratibha Agarwala, Saswat Pati and Lisa Roy*, Mol. Phys. 2020, 118, e1757169. (Invited for a Special Issue entitled
MQM2019)

17. Theoretical Investigation of an Acid Catalyst for Viable Release of Hz from BN Nanotubes: A Local Pair Natural Orbital
Coupled Cluster Approach
Lisa Roy*. Int. J. Quantum Chem. 2020, 120, e26257.

18. Alcohols as Fluoroalkyl Synthons: Ni-catalyzed Dehydrogenative Approach to Access Polyfluoroalkyl! Bis-indoles
V. Arun, Lisa Roy* and Suman De Sarkar*, Chem. Eur. J. 2020, 26, 16649 — 16654.

19. Computational Mechanistic Insights info Non-noble Metal Catalysed CO, Conversion
Lisa Roy, Bhaskar Mondal and Shengfa Ye, Dalton Trans. 2020, 49, 16608 — 16616.

20. Computational Investigation of the Mechanism of FLP Catalyzed H» Activation and Lewis Base Assisted Proton
Transfer

Munia Sultana, Ankan Paul and Lisa Roy*, ChemistrySelect 2020, 5, 13397 — 13406. (Selected for a Special Issue entitled
Catalysis)

21. Organophotoredox-catalyzed redox-neutral cascade involving N-(acyloxy)phthalimides and maleimides
Sanju Das, Sushanta Kumar Parida, Tanumoy Mandal, Sudhir Kumar Hota, Lisa Roy*, Suman De Sarkar* and Sandip
Murarka*, Org. Chem. Front. 2021, 8, 2256 — 2262.

22. The Cq-Csp Bond Cleavage and Fragments Coupling: Transition Metal-Free “Extrusion and Recombination” Approach
towards Synthesis of 1,2-Diketones

Raghuram Gujjarappa, Nagaraju Vodnala, Ashish Kandpal, Lisa Roy, Sreya Gupta and Chandi C. Malakar*, Org. Chem.
Front. 2021, DOI:10.1039/D1Q000848J (accepted)

Book Chapter:
Theoretical Approach to Homogeneous Catalytic Reduction of CO,: Mechanistic Understanding to Build New Catalysts

Lisa Roy, Bhaskar Mondal, Frank Neese and Shengfa Ye, Chapter 5, pages 197 — 225, Carbon Dioxide Electrochemistry:
Homogeneous and Heterogeneous Catalysis, Royal Society of Chemistry, 2020.
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Teaching Experience

o Basic Science Course for Integrated M.Tech Students at ICT-IOCB
2018: Chemistry | (T): Spectroscopy and analytical chemistry; Chemistry | (P): Analytical experiments with
spectrophotometer, colorimeter, pH meter etc.
2019: Chemistry Il (T): Physical organic chemistry, aromaticity, reaction mechanisms; Chemistry Il (P) Synthesis of
organic compounds by green chemistry approach
2020: Chemistry Il (T): Chemical Kinetics, Surface and interfacial chemistry, Catalysis, Electrochemistry; Chemistry Il
(P): Acid-base titrations, chemical kinetics experiments
2021: Chemistry | (T): Bonding in transition metal complexes, organometallic reaction mechanisms, nuclear chemistry,
spectroscopic and chromatographic analysis; Chemistry | (P): Analytical and physical chemistry experiments

e PhD Coursework undertaken at CSIR-CMERI for August 2018 session: Advanced Material Science

o Guest Lecturer in Vijaygarh Jyotish Ray College, Behala College and New Alipore College, University of Calcutta,
Kolkata, India (2009). Taught fundamentals of quantum chemistry, chemical kinetics and basic principles of solid-state
chemistry. In addition, managed laboratory courses on physical chemistry.

e Tutor in Summer Schools, Gelsenkirchen, Germany (2015, 2016, 2017) oriented towards computational reactivity and
spectroscopy study with the ORCA program package.

Research Guidance

e Currently supervising Ajeet Kumar Singh (PhD Research Scholar), Pousali Moitra (Project Assistant), Sanat Kumar
Mohapatra (Project Assistant), Anmol Mishra (Summer Intern), Lalita Mehra (Summer Intern), Divanshu Wakodkar
(Summer Intern), Prathamesh Ladda (Summer Intern).

e Past students: Ashish Kandpal (Project Assistant), Pratibha Agarwala (Project Assistant), Anindita Chandra (Project
Assistant) and Saswat Kumar Pati (Summer Intern)

Poster Presentations

1. Mechanistic Investigations of reduction of frustrated Lewis pair trapped CO, by ammonia-borane and related reactions
at the Theoretical Chemistry Symposium (TCS2010), lIT Kanpur, India, December 2010.

2. Concerted dehydrocoupling of chemisorbed hydrogens on Boron Nitride nanotubes and fullerenes: A density functional
investigation at the 48th Symposium on Theoretical Chemistry, Karlsruhe Institute of Technology, Germany, September
2012.

3. Dehydrocoupling of chemisorbed hydrogens from BN nanotubes: Implications in hydrogen storage at DAE-BRNS
symposium on Current Trends in Theoretical Chemistry (CTTC-2013), Bhabha Atomic Research Centre, India, September
2013.

4. C-H activation by Model Di-iron Complexes: A DFT study at Gordon Research Conference for Computational Chemistry,
Girona, Spain, July 2016

5. C-H Bond Activation by Model Diiron Complexes: A DFT Study at the 52" Symposium on Theoretical Chemistry, Ruhr
University Bochum, Germany, September 2016

6. Metal-Metal Cooperativity in the Co(l) Mediated Reductive Disproportionation of CO2 to Carbonate (CO32-) and Carbony!
(CO) at the 15th Indian Theoretical Chemistry Symposium (TCS2016), University of Hyderabad, India, December 2016

7. Effects of core geometries and local spin states on the reactivity of high-valent iron complexes at Gordon Research
Conference for Metals in Biology, Ventura, USA, January 2017.

8. Variable C-H Activation by High-Valent Fe,-u-Oxo Complexes Featuring Open- or Diamond Cores: An Interplay between
Core Geometry Effects and Spin States at Fem-Ex NL 2017, Putten, Netherlands, June 2017.

9. Quantum Chemical Exploration of Transition Metal Mediated CO, Disproportionation and Hydrogenation at the 11t
Triennial Congress of the World Association of Theoretical and Computational Chemists, Munich, Germany, August 2017.
10. Elucidation of the Reaction Mechanism of Copper Catalyzed Water Oxidation at Asia Pacific Conference in Theoretical
and Computational Chemistry, [IT Bombay, India, December 2017.

11. Non-noble metal catalysed CO; conversion: from mechanistic understanding to new catalyst design at India
International Science Festival, Young Scientists’ Conference, Kolkata, November 2019

Oral Presentations
1. Presented a seminar on C-H Bond Activation by Model Diiron Complexes: A DFT Study at Spring Symposium, MPI-CEC,
Germany, March 2016.
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2. Presented a seminar on Unraveling the Mechanistic Intricacies of Transition Metal Mediated CO;
Disproportionation and Hydrogenation at Spring Symposium, MPI-CEC, Germany, May 2017.

3. Contributed talk on Theoretical Perspective of BN Nanotube/Fullerene based Hydrogen Storage beyond Ammonia
Borane at National Conference on Graphene and Functional Materials, CSIR CMERI, Durgapur, February 2018.

4. Invited talk on Unraveling the Mechanistic Intricacies of Transition Metal Mediated H; formation, CO; reduction and C-H
activation at BITS Pilani, Hyderabad Campus, India, April 2018

5. Invited talk on Theoretical Insights into The Nature of Oxidant and Mechanism in Bioinspired Non-Heme Iron Catalyzed
C-H/C=C Bond Oxidation at the 16" Theoretical Chemistry Symposium, BITS Pilani, February 2019

6. Contributed talk on Theoretical Insights into The Nature of Oxidant and Mechanism in Bioinspired Non-Heme Iron
Catalyzed Reactions at 9" Molecular Quantum Mechanics, Heidelberg, Germany, July 2019.

7. Invited talk on Theoretical Insights into The Nature of Oxidant and Mechanism in Bioinspired Non-Heme Iron Catalyzed
Reactions at Max Planck Institute for Coal Research, Germany, July 2019

8. Invited lecture on Catalysis in Computers: Mechanistic Insights on CO; Reduction, C-H Activation and C=C Oxidation at
Five Days National Webinar under TEQIP-IIl on “The Chemistry in Fume Hood to Computers” organized by NIT Manipur,
November 2020

9. Invited talk on Computational Mechanistic Insights into Bio-Inspired Homogeneous Catalytic Reduction of CO; at
ChemSci2020 — Leaders in the Field Symposium jointly organized by Royal Society of Chemistry and IISER Kolkata,
December 2020

10. Contributed talk on Theoretical Insights on Non-covalent Interaction Assisted Catalysis and Supramolecular Assembly
at India International Science Festival — Young Scientists’ Conference, December 2020

Workshops Attended

1. Materials Simulation Theory and Numerics organized by the International Centre for Theoretical Physics, Trieste, Italy
held at IISER, Pune, July 2014.

2. Workshop on Electronic Structure, Atomistic and Statistical Modeling in Chemistry, Materials and Life Sciences,
Organized by Schroédinger Materials at IACS, Kolkata, October 2014.

3. Chemical Science Symposium 2020: How can machine learning and autonomy accelerate chemistry? September 2020

Conferences Coordinated

1. National Conference on Graphene and Functional Materials (NCGFM-2018), CSIR — CMERI, February 2018.

2. Emerging Frontiers in Supply Chain Management, ICT-IOC Bhubaneswar, September 2019

3. ChemCareers and One-Day Symposium on Young Talent in Chemical Sciences, Bhubaneswar, November 2019.

4. Five-Day Online Faculty Development Program on Recent Advancement in Chemical Biology and Drug Discovery,
September 2020

Journals Reviewed
Chemistry A European Journal, Organic Letters, RSC Advances, ChemPhysChem, ChemPlusChem, ChemistrySelect,
Journal of Chemical Sciences, International Journal of Hydrogen Energy, Computational and Theoretical Chemistry.

Sponsored Projects

1. SERB Power Grant

2. INSPIRE Faculty Scheme — DST
3. Institute Start-up Grant — ICT |IOCB

Administrative Responsibilities

Present: 1. Faculty-in-charge, Exam Committee. 2. Member, Skill Development Committee. 3. Member, Anti-ragging
Committee

Past: 1. Member, Purchase Committee. 2. Member, Admission and Examination Committee. 3. Member, Library
Committee.
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