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Background

TiIII/IV-Mediated Ring-Opening of Epoxides in Total Synthesis
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1. Reduction of Epoxides 
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Precision Deuteration (2022):
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Reduction of Epoxides — Photo-Induced

Redox Potentials:

Enantioselective Opening:



Gansäuer, A. et al. Angew. Chem. Int. Ed. 2020, 59, 9355 –9359. 10

Reduction of Epoxides — Photo-Induced

Absorption and Emission Spectra & Stern-Volmer analysis:
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Mechanistic Experiments:

Transition State Models:
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2. Radical Cascade Reactions 
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Cyclic Voltammograms:
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3. Regiodivergent Epoxide Opening (REO) 
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REO & Kinetic Resolution:
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REO & Kinetic Resolution:

Gansäuer, A. et al. J. Am. Chem. Soc. 2010, 132, 11858–11859.



Regiodivergent Epoxide Opening (REO) & Kinetic Resolution 

23

REO & Kinetic Resolution:
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Analysis of Diastereoselectivity:
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Titanium-Catalyzed Ring-Opening of Three-Membered Rings

Reduction of Epoxides 

Novel HAT Process:

Radical Cascade Reactions 

Radical Arylation Reactions:

Other Three-Membered Rings:

Regiodivergent Epoxide Opening (REO) & Kinetic Resolution 

Summary
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Outlook: Ti-Catalyzed Radical Reaction

1. Ring-Opening of Three-Membered Rings

1) Development of new reaction mode:

2) Development of new [Ti] catalyst:

3) Development of dual catalytic system:    Ti/Ni (Doyle, A. G. et al.),  Ti/Cu  ……

2. R-X as a radical precursor

……
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Shu, X. Z. et al. J. Am. Chem. Soc. 2020, 142, 16787-16794.

Doyle, A. G. et al. ACS Catal. 2020, 10, 5821-5827.
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