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_The application of enzymatic catalysis in Pharmaceutical Research
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_The application of enzymatic catalysis in Pharmaceutical Research
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The combination photocatalysis with enzymatic catalysis
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The enzymes and cofactors

KREDs (Ketoreductases) and EREDs ( ene-reductases )

2

NAD(P)H NAD(P)*
Co-factor
regeneration

\
H
/NYO Me N NYO
NH © | NH
Me N
FAD(FMN,,) O FADH'(FMN,)
HAT
SET

FADH*(FMN,,) ©

NH»



The development of photoenzymatic catalysis

Non-natural reaction of highly enantioselective radical dehalogenation
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The development of photoenzymatic catalysis
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The mechanism of photo-induced enantioselective radical dehalogenation catalyzed by KREDs
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The development of photoenzymatic catalysis
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The development of photoenzymatic catalysis
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The development of photoenzymatic catalysis
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Different photoenzymatic modes for enantioselective hydrofunctionalization
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‘Non-enzymatic radical hydroalkylation

Necessitating presynthesis
and atom economy

Photoenzymatic catalysis
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Optimization of reaction conditions

Library of ERs
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Molecular docking of GluER’s crystal structure with 1a and 2a
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Proposed catalytic cycle
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Mechanistic experiments
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The hydrogen atoms in the HAT
process mainly come from FMNH.
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The limitation of photoenzymatic catalysis

Protein diversity

Enzyme cofactors

-
w I Machine leaming

Synthetic reagents

Non-natural conditions

The radical reactions in the enzyme cavity are
restricted by many factors.

The reported naturally available photosensitive
cofactors, such as NAD(P)H and types of
FMN/FAD, are limited in variety.

For the vast majority of photolyase reactions,
their turnover number (TON) is low and the
substrate scale is low.

There are no standardized protocols, so it is
difficult to reproduce the data.

Mechanism......
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