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Breaking the strong carbon-fluorine bond

This discovery began with a lucky accident. During the crystallization 
of a naked Rh-In complex in a solvent mix of fluorobenzene
and benzene, a new complex with a Rh-C(Ph) bond was 
found. Researchers were able to capitalize on this 
serendipitous finding to develop their hydrodefluorination
process. The work was performed by James Moore and Dr. 
Connie Lu  at the University of Minnesota. The work is funded 
by the National Science Foundation, Directorate of 
Mathematical and Physical Sciences to Connie Lu through the 
Chemical Synthesis Program in the Division of Chemistry. 

Organofluorines, organic compounds containing C-F bonds, are 
almost all man-made chemicals and are widely used as 
pharmaceuticals, refrigerants, agrochemicals, and 
surfactants. The C-F bond is one of the strongest in organic 
chemistry, giving rise to some of the desirable properties of 
organofluorines. Unfortunately, this same property also 
renders them nearly indestructible. Organofluorines, in 
particular perfluoroalkyl substances (PFAs), are now 
recognized to persist and accumulate in the environment and 
can be highly toxic to animals and humans.

A Rh-In catalyst has been discovered to transform aryl C-F bonds to 
C-H bonds using hydrogen gas. The process of removing the F 
atom in an organofluorine and replacing it with a H atom is 
called hydrodefluorination. This process is important for 
treating organofluorines to render them less harmful. The use 
of hydrogen in hydrodefluorination is key to boosting the 
sustainability and efficiency of the process. 

Top figure shows the catalyst and a generalized hydrodefluorination
reaction. Bottom figures illustrates the efficiency of the 
catalyst for various organofluorines. Images are reproduced in 
part with permission from J. Am. Chem. Soc. 2020, 142, 27, 
11641–11646. Copyright 2020 American Chemical Society. 
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