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Copper-Catalyzed [4 + 1] Annulation via Vinylic C—F Bond Activation: Synthesis of
Difluoromethylated Pyrazoles (Division of Chemistry, Faculty of Pure and Applied Sciences,
University of Tsukuba) OHinato Arimoto, Kosuke Sano, Takeshi Fujita, Junji Ichikawa

Fluorine-containing pyrazoles often exhibit improved bioactivities as compared with
fluorine-free ones, and thus have been utilized as a wide range of pharmaceuticals and
agrochemicals. However, conventional methods for the synthesis of pyrazoles bearing a
difluoromethyl group require expensive reagents and harsh conditions.

Herein we report copper-catalyzed defluorinative [4 + 1] annulation between four- atom
units and a fluorovinylmetal reagent, which led to the synthesis of ring- difluoromethylated
pyrazoles. In the presence of a copper(I) salt, treatment of diazoalkenes, generated in situ from
a-halohydrazones, with a trifluorovinylzinc reagent afforded 3-(difluoromethyl)pyrazoles.
This reaction probably proceeds via addition of the in situ-generated trifluorovinylcopper to
azoalkenes, followed by 5-exo cyclization involving B-fluorine elimination.
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