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Scheme 1 Radical trifluoromethylation of ethene with CF,I™
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Scheme 2 Radical trifluoromethylation with CF, 1 initiated by Et,B""*’
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Scheme 3  Radical trifluoromethylation with CF,1 initiated by FeS0,/H,0,/DMSO!
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Scheme 4  Enantioselective radical a-trifluoromethylation of aldehydes using CF,I"’
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Scheme 5 Transition-metal catalyzed radical trifluorometylation with CF;17"
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Scheme 6 Asymmetric trifluoromethylation of N-acyl oxazolidinones using CF 1"
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Scheme 7  Radical trifluoromethylation of boronic acids with CF,1 via Cu/Ru catalysis'>’
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Scheme 8 Radical trifluoromethylation of arenes using FSO,CF,CO,Me™’
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Scheme 9 Cl-atom transfer/radical addition of various alkenes with CF,S0,C1"™"

R [RuCL(PPh,),] R!
(1% (molar fraction)) B
+ CE,SO,Cl 120 °C. 18 h _ CF,
R? R?
(solvent) 36%~71%

Scheme 10 Ru-catalyzed trifluoromethylation of arenes using CF;S0,Cl*
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Scheme 11 Ru-catalyzed trifluoromethylation of heteroarenes using CF;S0,CI/*!
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Scheme 13 Radical trifluoromethylation of heteroarenes with Langlois reagent™"’
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Scheme 14 Radical trifluoromethylation of alkenes with CF;S0,SPh as the CF, radical precursor®”
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Scheme 15  Radical trifluoromethylation of arenes with CF;COOH as CF, radical resource ™
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Scheme 17 Radical trifluoromethylation of arenes with CF,;COOAg as CF, radical resource ™’
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Scheme 18 Radical trifluoromethylation of arenes with TMSCF, as CF, radical resource'**’
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Scheme 20 Radical hydrotrifluoromethylation of unactivated alkenes with Umemoto’s reagent!*"’
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Scheme 21  Radical trifluoromethylation of allylsilanes with Togni’s reagent*"
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Scheme 23 Radical trifluoromethylation of N-aryl acrylamides with Togni’s reagent "
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Recent Advances in Radical Trifluoromethylation Reactions

ZENG Wei, CHEN Fuxue *
(School of Chemical Engineering & the Environment ,Beijing Institute of Technology ,Beijing 100081 , China)

Abstract In recent years, research on trifluoromethylation reactions have been developed rapidly. Since the
special chemical and physical properties of the trifluoromethyl group, it plays an increasingly important role in
the fields of medicine, pesticides and materials. As the result, a new recognition of radical trifluoromethylation
has been achieved along with the development of organofluorine chemistry. This article delivered an overview
of the recent progress of radical trifluoromethylation from the perspective of various radical trifluoromethylative
precursors as well as reaction mechanisms.
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