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Dr. Suman Patra is a postdoctoral researcher in the Department of Chemistry at Stanford University, working under the mentorship of Prof. Edward I.

Solomon. His research focuses on uncovering the mechanistic intricacies of non-coupled binuclear copper (NBC) enzymes, particularly tyramine β-

monooxygenase (TBM), which catalyzes oxygen activation and selective C–H bond hydroxylation.His work integrates high-resolution spectroscopy,

transient kinetics, and protein biochemistry to probe the formation, structure, and reactivity of short-lived copper-oxygen intermediates. As part of

this effort, he performs cell culture and protein purification, enabling the isolation of active, recombinant copper enzymes for detailed spectroscopic

and mechanistic studies. Through a multi-spectroscopic approach, primarily UV-Vis, CD, MCD, EXAFS, EPR, resonance Raman, and stopped-flow

absorption spectroscopy, he investigates how the geometric and electronic structure of the active sites modulate reactivity and enable O# activation

without direct Cu–Cu coupling.

Dr. Patra earned his Ph.D. in Chemistry from the Indian Association for the Cultivation of Science (IACS), Kolkata, under the supervision of Prof.

Abhishek Dey, where he developed iron porphyrin-based electrocatalysts for the selective reduction of CO#. His research emphasized mechanistic

analysis using electrochemical methods coupled with in situ spectro-electrochemistry to monitor redox transitions and catalytic intermediates under

applied potentials. These studies were complemented by density functional theory (DFT) calculations, which he used to model key intermediates,

protonation pathways, and redox energetics, thereby providing molecular-level insight into how second-sphere interactions and ligand environments

influence catalytic behaviour. His integrative experimental–computational approach provided a detailed understanding of structure-function relationships

in multi-electron CO# reduction.

The mechanistic perspective and technical skillset developed during his doctoral work, particularly in combining spectroscopy, electrochemistry, and

computation, now form the foundation of his postdoctoral research. His current studies extend those same principles to more complex metalloenzyme

systems, addressing similar core questions about the role of electronic structure, metal-ligand coordination, and local environment in controlling

reactivity. His long-term goal is to bridge synthetic and biological catalysis through a mechanistic lens, contributing to the development of efficient,

selective systems for small-molecule activation and sustainable energy transformations.

Dr. Patra received his M.Sc. in Chemistry from the Indian Institute of Technology (IIT) Guwahati after qualifying the national IIT-JAM examination and

completed his B.Sc. in Chemistry at St. Xavier’s College, Kolkata. Over the course of his academic training, he has cultivated a multidisciplinary research

identity that spans coordination chemistry, spectroscopy, electrochemical catalysis, and theoretical modelling. His scientific vision centres on using

spectroscopic and computational insight to guide the rational design of catalysts for environmentally relevant redox chemistry.
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• Enhanced and selective oxygen reduction by iron porphyrin with a biguanide residue in the second coordination sphere. Chemical science
Patra, S., Ghosh, S., Samanta, S., Maurya, N., Das, S., Dey, A.
2026

• Proton and Electron Transfer Control of Selectivity in Electrochemical CO2 Reduction: Selective Reduction of CO2 to CO, CH4, and C2H6
Catalyzed by the Same Iron Porphyrin. Journal of the American Chemical Society
Patra, S., Bhunia, S., Ghosh, S., Maurya, N., Roy, A., Dey, A.
2026

• Functional Nonheme Diiron(II) Complexes Catalyze the Direct Reduction of Nitrite to Nitric Oxide in Relevance to the Diiron Protein
YtfE INORGANIC CHEMISTRY
Atta, S., Mandal, A., Patra, S., Majumdar, A.
2025; 64 (15): 7726-7745

• Electrostatic versus Hydrogen Bonding Control of Selectivity in CO<sub>2</sub> Reduction by Iron Porphyrins ACS CATALYSIS
Ghosh, S., Patra, S., Bisoi, A., Ghosh, S., Maurya, N., Das, A., Singh, P., Dey, A.
2025; 15 (5): 3595-3610

• Synthesis of ethane from CO<sub>2</sub> by a methyl transferase-inspired molecular catalyst PROCEEDINGS OF THE NATIONAL
ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA
Patra, S., Dinda, S., Ghosh, S., Roy, T., Dey, A.
2025; 122 (2): e2417764122

• Hydrogen Oxidation by Bioinspired Models of [FeFe]-Hydrogenase ACS ORGANIC & INORGANIC AU
Nayek, A., Poria, R., Ahmed, M., Patra, S., Dey, S., Dey, A.
2024; 5 (2): 105-116

• Reduction of Nitrite in an Iron(II)-Nitrito Compound by Thiols and Selenol Produces Dinitrosyl Iron Complexes via an {FeNO}<SUP>7</
SUP> Intermediate INORGANIC CHEMISTRY
Karmakar, S., Patra, S., Halder, R., Karmakar, S., Majumdar, A.
2024; 63 (49): 23202-23220

• Second sphere control of CO<sub>2</sub> reduction selectivity by iron porphyrins: The role of spin state JOURNAL OF
ORGANOMETALLIC CHEMISTRY
Patra, S., Ghosh, S., Samanta, S., Nayek, A., Dey, A.
2025; 1023

• Silver-Containing Metallo Hydrogel as a Nanocatalyst for Hydrogen Evolution ACS APPLIED POLYMER MATERIALS
Mondal, T., Patra, S., Mondal, B., Ghosh, P., Hamley, I. W., Banerjee, A.
2024; 6 (18): 11383-11391

• Investigation of the inherent characteristics of copper(II) Schiff base complexes as antimicrobial agents NEW JOURNAL OF CHEMISTRY
Mohammed, T. P., Thennarasu, A., Jothi, R., Gowrishankar, S., Velusamy, M., Patra, S., Sankaralingam, M.
2024; 48 (29)

• Reactivity of Thiolate and Hydrosulfide with a Mononuclear {FeNO}<SUP>7</SUP> Complex Featuring a Very High N-O Stretching
Frequency INORGANIC CHEMISTRY
Karmakar, S., Patra, S., Pramanik, K., Adhikary, A., Dey, A., Majumdar, A.
2024; 63 (19): 8537-8555

• Outer-Coordination-Sphere Interaction in a Molecular Iron Catalyst Allows Selective Methane Production from Carbon Monoxide ACS
CATALYSIS
Patra, S., Bhunia, S., Ghosh, S., Dey, A.
2024; 14 (10): 7299-7307

• Kinetic isotope effect offers selectivity in CO<sub>2</sub> reduction CHEMICAL COMMUNICATIONS
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Patra, S., Atta, S., Ghosh, S., Majumdar, A., Dey, A.
2024; 60 (36): 4826-4829

• Facile electrocatalytic proton reduction by a [Fe-Fe]-hydrogenase bio-inspired synthetic model bearing a terminal CN<SUP>-</SUP>
ligand CHEMICAL SCIENCE
Nayek, A., Dey, S., Patra, S., Rana, A., Serrano, P. N., George, S. J., Cramer, S. P., Dey, S., Dey, A.
2024; 15 (6): 2167-2180

• Electrocatalytic production of hydrogen using nickel complexes with tridentate N3 ligands CATALYSIS TODAY
Patra, S., Das, A., Bhunia, S., Rajeev, A., Sankaralingam, M.
2023; 423

• Silver nanostructure-modified graphite electrode for in-operando SERRS investigation of iron porphyrins during high-potential
electrocatalysis JOURNAL OF CHEMICAL PHYSICS
Chattopadhyay, S., Samanta, S., Sarkar, A., Bhattacharya, A., Patra, S., Dey, A.
2023; 158 (4): 044201

• Bioinorganic Chemistry on Electrodes: Methods to Functional Modeling JOURNAL OF THE AMERICAN CHEMICAL SOCIETY
Nayek, A., Ahmed, M., Samanta, S., Dinda, S., Patra, S., Dey, S., Dey, A.
2022; 144 (19): 8402-8429
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