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Recent Advances in the Single C—F Bond Cleavage Reactions of
Trifluoromethylarenes
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(¢ College of Chemistry and Environmental Engineering, Sichuan University of Science and Engineering,
Zigong, Sichuan 643000)
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Abstract Trifluoromethylarene compounds are readily available, and the highly selective cleavage of one C(sp*)—F bond in
trifluoromethyl group is an important strategy to access pharmaceutical molecules containing the gem-difluoro groups.
However, there are still some challenges in this field, such as the difficulty in activating the C(sp>)—F bond and the highly
selective cleavage of the single C(sp?)—F bond. In recent years, efficient methods for the construction of gem-difluoro groups
have been developed through the transformation of trifluoromethyl group, in which difluoroalkyl radicals or difluoromethyl
carbocation intermediates are alway involved. The recent research progress in this field is summarized based on the cleavage

strategies of trifluoromethyl group.

Keywords selective cleavage of C—F bond; trifluoromethylarenes; difluoroalkyl radical
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Scheme 1 Photocatalytic ring-forming reaction of trifluoromet-hylarenes and acrylamides
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Scheme 2 Controllable defluoroalkylation-distal functionalization of trifluoromethylarenes with unactivated alkenes
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Scheme 4 Photocatalytic defluoroalkylation of trifluoromethylarenes with unactivated alkenes
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Scheme 5 The defluoroalkylation of trifluoromethylarenes with
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Scheme 6 Photocatalytic defluoroalkylation and defluorohydrogenation of trifluoromethylarenes

4558 http://sioc-journal.cn/

© 2021 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2021, 41, 4554~4564



Chinese Journal of Organic Chemistry

REVIEW

CsF (10 mol%)

EF R

X 18-crown-6 (30 mol%) F. F R
+ SiMe >

Ar® F /\/ % DME, 80°C, Ny, 15 h AFM

39 40 41
R = Me, CH,OAc, Het
FF FF
goasliassas
OMe CF3
85% 91%
EtO\F;/O F F F F
/ X X
- \©)k/§ W
Z
MeO N
71% 64%
FF F F Me
NC OAc N
L .
Ph N~ "OBn

74% 58%
B 7 ARG =5PEE DT Rt C—F 8w R B
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Scheme 9 Fluorine substitution reaction of trifluoroacetamides or acetates via SCS
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