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Diversity-oriented Synthesis of Phosphine Ligands Enabled by Bond Cleavage
Yusuke MASUDA*

Transition-metal catalysis has profoundly advanced molecular synthesis. In this approach, tertiary
phosphine ligands play a crucial role in fine-tuning catalytic reactivity and selectivity. Despite their
importance, efficient methods for preparing structurally diverse tertiary phosphines bearing three different
substituents remain limited. In this study, we propose a bond-cleavage strategy to access structurally diverse
phosphine ligands. Specifically, commercially available symmetric tertiary phosphines were selectively
converted to secondary phosphines via photoredox-catalyzed C(sp*)-P bond cleavage under blue LED
irradiation. The method showed broad substrate scope, and subsequent deprotonation—alkylation of the
secondary phosphines enabled rapid synthesis of diverse tertiary phosphines. This approach provides a
versatile platform for expanding phosphine ligand diversity.
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