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Enantioselective Metal-Catalyzed Hydrogen Transfer 
Reactions for the Construction of CF3-bearing 

Stereogenic Carbons 

The synthesis of enantiopure molecules featuring a trifluoromethyl motif at a stereogenic carbon 

centre increasingly stimulates high interest in many laboratories. Such compounds can be 

approached by direct introduction of the CF3 group or by exploitation of prochiral 

trifluoromethylated substrates.
[1]

 The stereoselective construction of all-C tertiary CF3-bearing 

stereogenic carbon centres without any heteroatom substituent undoubtedly belongs to the most 

fundamental topics in fluorine chemistry and remains highly challenging. As tool for this purpose, 

we have investigated the ruthenium catalyzed redox isomerization of trifluoromethylated allylic 

alcohols to access enantioenriched β-trifluoromethyl carbonyl compounds. The catalytic redox 

isomerization is an efficient, selective, atom-economic, one-step process for isomerization of C=C 

bond of O-allylic substrates into saturated carbonyl compounds.
[2]

 In this method, a transition metal 

assists the migration of the carbon-carbon double bond into an enol which tautomerizes to the 

carbonyl compound. It is a conceptually attractive approach, which compares favorably with the 

more conventional sequential two-step oxidation and reduction reactions. Several issues were 

addressed during the search for optimal reaction conditions and will be detailed in the lecture. It 

includes (a) the choice of the catalyst, (b) the impact of the highly electron-withdrawing CF3 group: 

electronic, steric, and position effects, (c) the gain of mechanistic insights, and (d) the stereocontrol 

of the newly created stereogenic centre.
[3]
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