
Lipase Overview

Lipases catalyze a broad range of transacylation reactions
(hydrolysis, esterification, transesterification, amidation, transamidation, etc.)
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Lipase Mechanism
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attachment of acyl acceptor to serine residue

introduction of donor (nucleophile)

a sophisticated network of acid-base chemistry for transacylaton reactions!



Lipase Mechanism: Abbreviated



General Represenation of Lipase-Catalyzed Reactions



General Asymmetric Reaction Types for Biocatalysts: Lipase Edition



Select Examples of Kinetic and Dynamic Kinetic Resolutions
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L-Menthol Production by Resolution by Lipases

1) alkylation

2) hydrogenation
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The Selectivity Factor for Enzyme-Mediated Resolution: E-Value

The E-Value is a dimensionless value that provides a benchmark for resolution selectivity

- a ratio of the relative (second order) rate constants of enantiomers (E = kfast/kslow) that remains constant
throughout the reaction, depending on the environment of the system (substrate, enzyme, solvent, pH, etc)

the higher the E-Value, the more selective the resolution under the chosen set of conditions



Resource Alert: Biocatalytic Synthesis (Uni Graz): E-Factor Calculator



Lipase-Mediated Kinetic Resolution of Remote Stereocenters

enzymes uniquely differentiate stereocenters at remote sites relative to the reactive functional group

small molecule asymmetric catalyst systems control stereoselectivity close to the reactive site

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Kinetic Resolution of Dodecanoic Acids

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Kinetic Resolution of Barbiturates

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Kinetic Resolution of Oxalamic Esters

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Kinetic Resolution Toward Production of Anticancer Agent Pelitrexol (Pfizer)

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Production of Estrogen Receptor Modulator Lasofoxefine (Pfizer)

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Production of Anticancer Agent Monastrol (Pfizer)

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Production of Dietary Supplements (Tocopherols)

Bioorg. Med. Chem. 2014, 22, 5539-5546.



Dynamic Kinetic Resolution through Intermediacy of Oxidation-Reduction Reactions

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution through Intermediacy of Oxidation-Reduction Reactions
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Dynamic Kinetic Resolution through Intermediacy of Oxidation-Reduction Reactions
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Dynamic Kinetic Resolution through Intermediacy of Oxidation-Reduction Reactions

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution of Allylic Alcohols through π-Allyl Complex Formation

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution of Allylic Alcohols through π-Allyl Complex Formation

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution of Allenes

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution through Solution-Phase Equlibrium

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution of Amines

Org. Process Res. Dev. 2022, 26, 1925-1943.



Dynamic Kinetic Resolution of Amines

Org. Process Res. Dev. 2022, 26, 1925-1943.



Double Dynamic Kinetic Resolution

Org. Process Res. Dev. 2022, 26, 1925-1943.



Photoinduced Dynamic Processes

ACS Catal. 2022, 12, 8911-8924.



Dynamic Kinetic Resolution Using Photoredox for Amine Epimerization

ACS Catal. 2022, 12, 8911-8924.



Breaking Symmetry with Biocatalysis: Enzymatic Desymmeterization with Lipases

Symmetry 2020, 12, 1454.



Breaking Symmetry with Biocatalysis: Enzymatic Desymmeterization with Lipases
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Desymmeterization of Cyclic 1,3-Diols

Symmetry 2020, 12, 1454.



Desymmeterization of Hydroxymethyl Diols

Symmetry 2020, 12, 1454.



Desymmeterization of Hydroxymethyl Diols: Extension to Application

Symmetry 2020, 12, 1454.



Desymmeterization of Hydroxymethyl Diols: Extension to Application

Symmetry 2020, 12, 1454.



Desymmeterization of Cyclohexyl 1,3-Diols

Symmetry 2020, 12, 1454.



Desymmeterization of Inositol

Symmetry 2020, 12, 1454.



Desymmeterization of 1,3-Ester Substituted Cycloalkanes

Symmetry 2020, 12, 1454.



Desymmeterization of Propane 1,3-Diols

Symmetry 2020, 12, 1454.



Desymmeterization of Propane 1,3-Diacetates

Symmetry 2020, 12, 1454.



Desymmeterization of Propane 1,3-Diacetates: Emerging Application

Symmetry 2020, 12, 1454.



Desymmeterization of Through Amide Hydrolysis

Symmetry 2020, 12, 1454.



Lipase Application in Polymer Science: ROMP and ATRP

ChemBioChem 2023, 24, e202300334.



Lipase Application in Polymer Science: Transesterification/ATRP

ChemBioChem 2023, 24, e202300334.



Lipase Application in Polymer Science: Emergence of PETase

Science of the Total Environment 2024, 906, 167850.



Lipase Application in Polymer Science: Emergence of PETase

Science of the Total Environment 2024, 906, 167850.



RS Chemistry (Garg)



RS Chemistry (Garg)



Some Notable (Out of The Ordinary) Chiralities

Symmetry 2020, 12, 1454.



Brief Overview of Axial Chirality

Symmetry 2020, 12, 1454.
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Lipase-Catalyzed Desymmeterization of Biphenyls

Symmetry 2020, 12, 1454.


