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Nickel-Catalyzed Coupling of 2,3,3,3-Tetrafluoropropene (HFO-1234yf) with Alkynes
(Division of Chemistry, Faculty of Pure and Applied Sciences, University of Tsukuba) O
Masaki Kitajima, Takeshi Fujita, Junji Ichikawa

Since 2,3,3,3-tetrafluoropropene (HFO-1234yf) does not destroy the ozone layer and has no
greenhouse effect, its use as a next-generation refrigerant has already begun. Thus, it seems
necessary to consider how to reuse it for the future. We have already reported nickel-catalyzed
methods for C—F bond activation of 2-(trifluoromethyl)-1-alkenes and 1,1-difluoro-1-alkenes.
By combining the methods for these two types of fluoroalkenes, we succeeded in selective
syntheses of each one of three compounds via nickel-catalyzed coupling between HFO-1234yf
and alkynes.

In the presence of a nickel(0) catalyst, one molecule of HFO-1234yf selectively reacted with
two molecules of diarylacetylenes to give tetrafluorotrienes. Addition of an amine or a borane
under the similar conditions promoted elimination of the vinylic fluorine to afford CFs-
substituted arenes or cyclobutenes, respectively. All of these reactions are probably initiated by
nickel-mediated oxidative cyclization of HFO-1234yf with alkynes.
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