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Development of synthetic methods of phosphate esters based on catalytic
activation of phosphorylating agents
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In this study, we aimed to develop a reaction for selectively
phosphorylating a substrate having multiple hydroxyl groups based on catalytic activation of
phosphorylating agents or substrates. As a result, we found that (1) various salts of fourth-period
transition metals can catalytically activate pyrophosphates to phosphorylate diols, (2) asymmetric
catalysis is possible by combining these metal salts with chiral ligands, (3) only a primary
hydroxyl group of unprotected glycerol and 2-aminopropane-1,3-diol can be selectively
monophosphorylated, and (4) 2-carboxyphenylboronic acid can be used as a catalyst for activating
cis-1,2-diols and phosphorylating them.
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