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Low energetic C—H activation step: Reversible?
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Mechanism of para-C—H functionalisation
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Evolution of transient approach

Covalent DG Approach

Y

® Rigid backbone to maintain distance and geometry
® Extra steps for installation and removal of DG
® High molecular weight scaffold

Transient DG Approch

[M]-- FG [M]-

® Reversibly attachable-and-detachable DG
® One pot synthesis

Maiti, D. and co-workers, Science, 2021, 372, 701




Cytochrome P450 mediated hydroxylation




Introducing catalytic anionic ligand

Previous appraoch Non-covalent approach
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Substrate-ligand two fold H-bonding interaction
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Photocatalysis with Pd @ RT, oxidant free
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Superior photocatalytic performances

Thermal approach Our Photocatalytic
approach
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Yu and coworkers

Nature 2017, 551, 490
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Theory corroborates with experimental data
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Deuteration and Tritiation of Pharmaceuticals
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Achiral metal, chiral cavity

2nd coordination sphere
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Metalloenzyme’s active site




Artificial metalloenzyme (hybrid platform)
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Combining the best of both worlds — enzymatic & synthetic



Mutation is the way forward
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(R)-Selectivity by site directed mutagenesis
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ArMs catalyzed Photo redox reactions

Photoinduced iridium artificial metalloenzymes mediated indolone synthesis

tSav mutants (0.66 mol%) ,
Ir cofactor (0.01 mol%)

v
ei * Etozc)LH -

Et;N (1 equiv. ), H,0:CHCN (3:1)
440 nm blue LEDs, Ny, 35 °C, 72 h

Biotinylated iridium co-factor into streptavidin



ArMs catalyzed Photo redox reactions
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Cross-coupling leads the way...
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Breaking barriers in cross-electrophile coupling
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Replacing expensive boronic acids by halides
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XEC reaction via continuous Photo-ﬂow
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Industrial scale application

Light set-up in laboratory
440 nm, 34 W LED:s (for trial on 1 kg scale)
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Use of industrial waste carbon dioxide and olefins

Development of strategies for fixing CO, AX ] L o R

in unsaturated hydrocarbon WHERE INNOVATION MEETS EXECUTION
R1
co, + RS > W "coH
oil industry (mainly from fume) petroleum waste olefin

Kilogram scale



Terminal carboxylic acid containing phramaceuticals
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Challenges of hydrocarboxylation reaction

@® challenges associated with single electron reduction of CO,
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Taming CO,°~
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CO,~ generation
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Radiolabeling during olefin hydrocarboxylation
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