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Key Research Areas
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Directing scaffolds controls LSF

para-C−H functionalization

meta-C−H functionalization

Maiti-Patra-Bag Auxiliary 
TCI

Maiti-Bera-Modak Auxiliary
Catalogue number 798193

3

Maiti-Bag-Dutta Auxiliary
Catalogue number 930083

Maiti, D. and co-workers, Acc. Chem. Res., 2022, 55, 354



Low energetic C–H activation step: Reversible?

Maiti, D. and co-workers, Chem. Soc. Rev., 2022, 51, 3123

Sukdev, Tapas, Sandeep, Soumitra, 
Sheuli



Mechanism of para-C–H functionalisation

Ag-salt (3 equiv.)

90-130 ºC 
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X-ray

Maiti, D. and co-workers, J. Am. Chem. Soc. 2015, 137, 11888 ; Chem. Rev. 2022, 122, 5682 

Sukdev, Atanu, Tuhin, Arun, 
Uttam, Trisha, Gaurav



Evolution of transient approach
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Maiti, D. and co-workers, Science, 2021, 372, 701 
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Cytochrome P450 mediated hydroxylation



Introducing catalytic anionic ligand

Maiti, D. and co-workers, Chem, 2023, 9, 989

Nupur
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Soumya



Substrate-ligand two fold H-bonding interaction 

Bishal

Maiti, D. and co-workers, Nature Commun. 2024, 15, 7543



Ph0tocatalysis with Pd @ RT, oxidant free 
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Maiti, D. and co-workers J. Am. Chem. Soc., 2022, 144, 1929



Superior photocatalytic performances

Thermal approach    Our Photocatalytic 
approach

Thermal approach   Our Photocatalytic 
approach

AgOAc (2 equiv.)

100 oC

No external 
oxidant

RT

Argha Srimanta

11

Yu and coworkers
Nature 2017, 551, 490

β ⍺

Maiti, D. and co-workers J. Am. Chem. Soc., 2022, 144, 1929



Theory corroborates with experimental data

12

LH

Photoinduced C-H Oxygenation of Areness, Argha, Maiti, D. JACS Au., 2023, 3, 1790



Deuteration and Tritiation of Pharmaceuticals 

Dr. Grégory Pieters
CEA Paris-Saclay, France

DM, DBW, GP Angew. Chem. Int. Ed., 2024, e202410162



Achiral metal, chiral cavity

1st coordination sphere

2nd coordination sphere

Metalloenzyme’s active site 
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Artificial metalloenzyme (hybrid platform)

Combining the best of both worlds – enzymatic & synthetic
15



49
N (Asparagine)

121
K (Lysine)

112
S (Serine)

Mutation is the way forward
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Prasun

Hirak

Nandita

with Prof. Ruchi Anand and Prof. Prasenjit Bhaumik



(R)-Selectivity by site directed mutagenesis

(R)-selective

up to 95:5 e.r.
80% yield

Serine (S112) Tyrosine (S112Y)

Glutamic acid
(K121E)

Lysine (K121)

Asparagine
N49

Glutamate
K121E

Cl

Tyrosine
S112Y

Rh
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DM, PB and co-workers, Nat. Synth., 2024, 3, 835



ArMs catalyzed Photo redox reactions
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ArMs catalyzed Photo redox reactions



Cross-coupling leads the way…  
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Breaking barriers in cross-electrophile coupling

21

Maiti, D. and co-workers, Nature Catalysis, 2024, 7, 285

excited state Pd catalysis cross-coupling cycle
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2,4-di-NMe2 stabilises Pd0

(X-ray)
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Replacing expensive boronic acids by halides

Sudip Pintu Dinesh

Maiti, D. and co-workers, Nature Catalysis, 2024, 7, 285



XEC reaction via continuous photo-flow 

24



Industrial scale application

Light set-up in laboratory
440 nm, 34 W LEDs (for trial on 1 kg scale)



Thank You @ICOPP

Funding Agencies – BARC, DST, ANRF, CSIR, DRDO, ISRO, 
ACTREC, Industry Partners

Collaborators, students 



Debabrata Maiti
IIT Bombay, Mumbai, India

www.dmaiti.com

dmaiti@iitb.ac.in
+91-9820907155

Unlocking new chemical space 
via selective catalysis

http://www.dmaiti.com/
mailto:dmaiti@iitb.ac.in


Use of industrial waste carbon dioxide and olefins

Kilogram  scale
28



Terminal carboxylic acid containing phramaceuticals
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Challenges of hydrocarboxylation reaction



31

Taming CO2
•–



CO2
•– generation

32



Radiolabeling during olefin hydrocarboxylation

Maiti, D. & co-workers J. Am. Chem. Soc. 2024, 146, 44, 30615
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