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Abstract

Organofluorine compounds play a central role in a wide range of pharmaceutical, agrochemical,
material, and PET imaging applications. The incorporation of fluorine atoms or fluorine-containing
groups into organic compounds can often significantly improve biological and physical properties,
including bioavailability, metabolic stability, lipophilicity, and binding selectivity. It is estimated that
more than 20% of drugs contain at least one fluorine atom, including best-selling drugs such as Li-
pitor, Prozac, and Cipbe. Difluoromethyl as a fluorinated group can endow drug molecules with bet-
ter metabolic stability, making the study of the difluoromethylation of compounds significantly im-
portant. After a careful literature review, this paper provides a summary and discussion of research
on difluoromethylation in recent years, particularly providing a detailed introduction to the difluo-
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romethylation of alkenes and alkynes.
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Figure 1. Palladium-catalyzed C-H difluoroalkylation of alkenes
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Figure 2. Palladium-catalyzed C-H difluoroalkylation of alkenes
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Figure 3. Copper-catalyzed C-H difluoroalkylation of dihydropyrans and glycals
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Figure 4. Iridium-catalyzed C-H difluoroalkylation of enamides
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Figure 5. Palladium-catalyzed difluoroalkylation reaction
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Figure 6. Iridium-catalyzed C-H difluoroalkylation of enamides
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Figure 7. Difluoroalkylation reactions of alkenes
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Figure 8. Electron-deficient olefin difluoroalkylation reaction
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Figure 9. Hydroxydifluoromethylation of styrenes using photoredox catalysis
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Figure 10. Photooxidation-reduction difluoroalkylation catalyzed by ruthenium
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Figure 11. 1,6-Difunctionalization of unactivated alkenes using photoredox catalysis
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Figure 12. Aryldifluoroalkylation of styrenes using photoredox catalysis
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Figure 13. Photocatalyzed cyanodifluoromethylation of alkenes
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Figure 14. Pd-catalyzed aryldifluoroalkylation of alkynes
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Figure 15. Pd-catalyzed carbonyldifluoroalkylation of alkynes
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Figure 16. Cu-catalyzed cyano-difluoroalkylation of alkynes
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Figure 17. Pd-catalyzed phosphinodifluoroalkylation of alkynes
17. SEELRER B E — SR E R N

KGR BOPT A 138 — Ml pue — B REA I R AT AR AR BRI — e A I 7. FESIR T
FE 1A KRAER CO FFAERIZRAE T, IRMAEIEF IR S5 AF FIRAREAT . 2N RA R . B RERIA
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Figure 18. Pd-catalyzed carbonyldifluoroalkylation/carbonylperfluoroalkylation of alkynes
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Figure 19. Difluoroalkylation of alkynes catalyzed by palladium
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Figure 20. Palladium-catalyzed alkyne fluoroalkyl boration
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Figure 21. Difluoroalkylation of iodoalkynes
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