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Vinylcyclopropanes

Danoprevir

(COVID-19)
Simeprevir

(hepatitis C)

J. Am. Chem. Soc. 2008, 130, 4421
Acc. Chem. Res. 2015 48 (8), 2288
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Asymmetric Syntheses of cyclopropanes

Strategy 1: Carbene insertion

A. Mendoza, et al., Angew. Chem. Int. Ed., 2019, 58(18): 5930

C. Uyeda, et al., Angew. Chem. Int. Ed., 2023, 135(42): e202308913.
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Asymmetric Syntheses of cyclopropanes

Strategy 2: C-Rh migratory insertion

T. Rovis, et al., J. Am. Chem. Soc., 2018, 140, 30, 9587

Strategy 3: C-H activation on cyclopropane

cis- selective

JQ. Yu, et al., J. Am. Chem. Soc., 2015, 137, 5, 2042

Chem. Rev., 2018, 118, 18, 8415 5



Isomerization of Vinylcyclopropanes

M.Schmittel, et al., J. Am. Chem. Soc., 1987, 109, 1561

R. Knowles, et al., J. Am. Chem. Soc., 2022, 144, 34, 15488

➢ Loss of enantiopurity

➢ Low yield

➢ Limited scope
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cis- to trans- isomerization trans- to cis- isomerization

Proposal for Vinylcyclopropanes Syntheses 
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Initial Research

F. Schoenebeck, et al., Science, 2019, 363(6425), 391
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DFT Calculations
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Two questions:

➢ Why preserves high enantiopurity?

➢ Why no radical clock reaction?
Radical Clock
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DFT Calculations



Reaction Scope
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Reaction Scope
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Reaction Application
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Trans- to  Cis- Isomerization
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Trans- to  Cis- Isomerization
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Summary
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➢ Efficient isomerization for vinylcyclopropanes

➢ Metalloradicals Vs. Organic free radicals (Radical clock)

➢ Tandem rearrangement (In total synthesis)

Thank You



Introduction

Mechanistic studies of metal 

catalysts-involved reactions

Discoveries of new reactions

(organogermane reagents)

Computational reactivity 

studies
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ZX Yu’s Work
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EPR Experiments
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Ni(III) VS. Ni(II)
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Ni(0) VS. Ni(I)
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Ni(0) VS. Ni(I)

10 kcal/mol greater 
activation free 
energy barrier
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