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Phosphoramidate synthesis Reaction scope

Abstract

Phosphoramidates are common and widespread backbones of a great variety of fine chemicals, pharmaceuticals, additives and natural products. 

Conventional approaches to their synthesis make use of toxic chlorinated reagents and intermediates, which are sought to be avoided at an 

industrial scale. Here we report the coupling of phosphites and amines promoted by a Cu3[Co(CN)6]2-based double metal cyanide 

heterogeneous catalyst using I2 as additive for the synthesis of phosphoramidates..
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Local structure of the catalyst metal centers

a) Pristine catalyst before reaction b) Spent catalyst after reaction b) Recovered catalyst

Reaction mechanism

Recycling test

XAS measurements of different samples of Co-
Co DMC show a rearrangements of the 
catalyst internal structure after reaction, 
where loss of crystallinity and Cu-Co long 
distance coordination is observed. However, 
the initial structure of the catalyst can be 
recovered after washing with Water:tBuOH

We hypothesize that the Cu-Co DMC can 
catalytically oxidize iodide, as proposed in the 
reaction mechanism . Here, the active Cu sites 
regenerate the consumed I2 in the reaction 
and reduce the present molecular oxygen. This 
oxidation-reduction cycle is directly coupled to 
the phosphoramidate formation
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