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Low-Valent Titanium-Mediated Homolysis of Alcohol and Ether C-O Bonds (Graduate School
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Carbon-oxygen (C-O) bonds are thermodynamically stable covalent bonds, whereas their
polarized nature allows us to utilize them as carbocation equivalents. However, their tolerance
against homolytic cleavage has hampered the use of alcohols and ethers in the radical chemistry.
To tackle this challenge, we developed several low-valent titanium reagents capable of
homolytically cleaving C-O bonds. In particular, the TiCly(cat)-based low-valent titanium
reagent (cat = catecholate) cleaved non-activated C-O bonds of tertiary, secondary and primary
alcohols. Furthermore, it also activated ether C-O bonds with the assistance of appropriate
chelation. These phenomena were successfully utilized to alkene insertion reactions. TiClx(cat)
was easily accessible from very cheap bulk chemicals: TiCl4 and catechol.
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