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One Enzyme – TwoVariants: Enantioselective SynthesisOne Enzyme – TwoVariants: Enantioselective Synthesis
of Fused Lactones Giving Access to Two Enantiomersof Fused Lactones Giving Access to Two Enantiomers

Project overview:

Selected scope examples:

Mechanism:
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Chryseobacterium sp CA49
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20 examples
39 stereoisomers

X = C, O, S
R = F, Cl, Br, I, MeO, NO2

Y = C, N, O
Z = C, none
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49% yield,
>99:1 dr, >99:1 er

mutant M3C4

mutant M4A1

92% yield,
>99:1 dr, >99:1 er

51% yield,
>99:1 dr, >99:1 er

94% yield,
>99:1 dr, >99:1 er

66% yield,
>99:1 dr, >99:1 er

36% yield,
>99:1 dr, 26:74 er

82% yield,
>99:1 dr, 16:84 er

47% yield,
>99:1 dr, 21:79 er

70% yield,
>99:1 dr, 10:90 er
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Signif icance:Signif icance: The authors present the design of

an enzyme – ketoreductase – used to obtain poly-

cyclic lactones from β-ketoesters by dynamic kinetic

resolution. The usefulness of the method was dem-

onstrated on 20 examples, obtained diastereo- and

enantioselectively. By changing the enzyme mutant,

the stereoselectivity of the reaction can be reversed,

maintaining decent enantioselectivity.

Comment:Comment: Since an enzyme is a complex bio-

chemical structure, it is difficult to design it to work

enantioselectively on enantiomers opposite to the

natural one. Shi et al. overcame this limitation by

developing a ketoreductase and presented two

variants of the enzyme that process both enantio-

mers via enantioselective dynamic kinetic resolu-

tion.
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