
Ene-Reductases for Hydride Delivery

EWG EWG
H

H

‘Ene’-Reductase

O O

H OH

Me

O

O

Me Me O

N

Me

O

O
Ph

NO2 O

O

Me

Br

NO2

Me
CN

O

O Me

Me

Me

Me

Me

O

HO

O

O
N

Me

Me

Me

O

O

H

H H

H

Ene-Reductases (EREDs) catalyze the asymmetric reduction of α,β-unsaturated carbonyl compounds

One of the most broadly substrate permissive enzyme classes across the family



Ene-Reductases for Hydride Delivery
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Ene-Reductases (EREDs) catalyze the asymmetric reduction of α,β-unsaturated carbonyl compounds

Reliant on one of three flavin analogues for reactivity

while EREDs are optimized for a particular flavin analogue, they are largely interchangeable for biocatalysis
FMN = Flavin Mononucleotide FAD = Flavin Adenine Dinucleotide



Ene-Reductases for Hydride Delivery
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EREDs primarily toggle between hydroquinone and quinone states in the ERED mechanism
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Flavin is reduced by the NAD(P)/NAD(P)H redox couple
For most cases, NAD(P)/NAD(P)H binds to the ERED and performs reduction of flavin
Flavin turnover systems based on single electron transfer are also very common (e-chem, photoredox)



Flavin: A Mechanistically Versatile Catalyst
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How do we expand the redox window of flavin to access substrates 
that are more challenging to reduce?



Flavin: A Mechanistically Versatile Catalyst
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Classification of EREDs

J. Agric. Food Chem 2024, 72, 18305-18320.



EREDs in Flavors and Frangrances

J. Agric. Food Chem 2024, 72, 18305-18320.



EREDs in Flavors and Frangrances

J. Agric. Food Chem 2024, 72, 18305-18320.



ERED Applications in Industry: Toward Pregabalin (Lyrica: Nerve Pain Medication)

Almac Industrial Perspective 2024



ERED Applications in Industry: Gluconic Acid to CNS Drugs

Almac Industrial Perspective 2024



ERED Applications in Industry: Cascade Reactions with ATAs

Almac Industrial Perspective 2024



ERED Applications in Industry: Tandem SN2’ and Stereocenter Formation

Almac Industrial Perspective 2024



ERED Applications in Industry: Diazo Coupling and ERED Reduction

Almac Industrial Perspective 2024



Turnover Systems for EREDs on Industrial Scale

Almac Industrial Perspective 2024



Common Turnover Systems to Avoid Nicotinamide: Biomimetics

Almac Industrial Perspective 2024



Common Turnover Systems to Avoid Nicotinamide: Reduction Through Photoredox

Almac Industrial Perspective 2024



Emerging Applications of EREDs: Oxime Reduction

ACS Catal. 2023, 13, 2610-2618.



Emerging Applications of EREDs: ERED Becomes a KRED

ACS Catal. 2024, 14, 15713-15720.



Emerging Applications of EREDs: Run it In Reverse for Desaturation

Ye, ChemRxiv 2024



Emerging Applications of EREDs: Run it In Reverse for Desaturation

Ye, ChemRxiv 2024



Other Synthetic Applications of EREDs

Green Chem 2013, 15, 1764-1772.


