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Aerobic oxidative coupling of various arylamines and H-phosphonates to the corresponding N-aryl-
phosphoramidates has been achieved under solvent-free conditions using molecular iodine. This protocol
works at room temperature furnishing the corresponding P-N coupling products in moderate to high
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Phosphoramidates are present as structural motifs in a number
of biologically active natural products like agrocin 84,' phosmido-
sine,” and microcin C7.> Bioactive compounds like N-phosphoryl
peptides, N-phosphoryl amino acids, and phosphoramidate substi-
tuted nucleosides also contain phosphoramidate functional groups
as a key structural unit.* Phosphoramidates are used in industry as
pharmaceutical prodrugs.® Several aryloxy triester phosphorami-
dates (GS-9140, GS-9131, thymectacin (NB1011), and stampidine)
are in clinical trials.® In the domain of medicinal chemistry, phos-
phonamidates have been used as surrogates for amide bonds in the
synthesis of pharmaceutically active peptide-based protease inhib-
itors since the P(=0)—NH moiety mimics the tetrahedral transition
state during amide bond hydrolysis.” Phosphoramidates are also
used as flame retardants® and are being used in analytical chemis-
try to improve ionization efficiency and suppress matrix-related
ion effects in MALDI-TOF mass spectrometry.’ N-arylphosphoram-
idates have also been employed for the synthesis of azetidines,'°
aziridines,'! imines'? and various heterocycles such as
quinazolinediones.”> As a consequence of their broad range
applications, a plethora of methods have been developed for phos-
phoramidate synthesis. The two most common standard proce-
dures used extensively for the synthesis of phosphoramidates are
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(i) reactions of amines with dibenzyl or dialkyl phosphites using
CCly, or a better activating agent'* and (ii) reaction of amines with
phosphorodichloridates or phosphorochloridates using a base.*>°
Other methods include the oxidation of phosphite triesters with I
in the presence of alkylamines and the reduction of nitroarenes
with triethyl phophite followed by phosphorylation with triethyl
phosphite.'® These procedures are all based on the prefunctional-
ization-defunctionalization strategy. Consequently these proce-
dures use additional active agents or produce undesired
by-products. Preparation and handling of hazardous phosphoryl
halides, stoichiometric use of CCly, use of excess base and long
reaction time present an obvious limitation. The Staudinger-phos-
phite reaction offers one alternative for phosphoramidate synthe-
sis,!” but this method is not ideal as it relies on the preparation
and use of organic azides. More recently Cu(l) salts like CuBr'®
and Cul'® have successfully been employed for oxidative coupling
of amines and H-phosphonates to generate phosphoramidates.
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Scheme 1.
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