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Abstract—A simple and efficent one-pot method was developed to give N-trimethylsilyloxy-�-amino phosphonate derivatives from
aldehydes+hydroxylamines+dimethyl(trimethylsilyl)phosphonate in lithium perchlorate/diethyl ether solution (LPDE) in high
yields. © 2001 Elsevier Science Ltd. All rights reserved.

Phosphonate containing molecules show a wide range
of biological activities. Examples include inhibitors of
EPSP synthase,1 HIV protease,2 renin,3 PTPases,4

potent antibiotics,5 enzyme inhibitors,6 herbicides7 and
surrogates for �-amino carboxylic acids.8 Although the
chemistry of �-hydroxy phosphonates9 and �-amino
phosphonates10 has been extensively studied, we were
surprised to note, that to our knowledge, only a few
syntheses of chiral N-hydroxy-�-amino phosphonic
acids have been reported in the literature: via the
addition of phosphite anions and tris(trimethylsil-
yl)phosphite to chiral N-glycosyl-C-aryl-nitrones in the
presence of Lewis acids,11 or a Mitsunobu SN2-type
displacement reaction of the corresponding �-hydroxy
phosphonates with N-(phenoxycarbonyl)-O-tert-butyl-
oxycarbonyl hydroxylamine.12

We have already reported a general method for one-pot
�-aminoalkylation,13 �-aminocyanation,14 �-aminophos-
phonation15 and �-cyanohydroxylamination16 of alde-
hydes in a solution of lithium perchlorate/diethyl ether
(LPDE) (5.0 M).17 This communication reports prelimi-
nary results on a new approach for the synthesis of
N-trimethylsilyloxy-�-amino phosphonates. Although a
solution of aldehyde 1, phenylhydroxylamine 2 and
dimethyl(trimethylsilyl)phosphite 3 in diethyl ether
remains unchanged after 4 h at room temperature, the
reaction in 5 M ethereal LiClO4 solution, followed by
hydrolysis, leads to the formation of the N-trimethylsil-
yloxy-�-amino phosphonates 4, within 15 min, in high
yields.18 N-Trimethylsilyloxy-�-amino phosphonates
might be transformed further into N-hydroxy-�-amino
phosphonic acids and into �-amino phosphonic acids.

Scheme 1.
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The N-hydroxy-�-amino phosphonic acids and �-amino
phosphonic acid analogs of the corresponding amino
acids, exert biological activities which have been shown
to depend on their absolute configuration.19 It should
be noted that most Lewis acids cannot be used in this
reaction since they are decomposed or deactivated by
the hydroxylamines and water which exist during
nitrone formation.20 Several examples of the present
three component coupling reactions are summarized in
Scheme 1.

Not only aromatic, but also aliphatic, heterocyclic and
�,�-unsaturated aldehydes reacted smoothly under
these conditions.

In summary, we have found that 5 M LPDE promotes
the direct conversion of aldehydes into N-trimethylsilyl-
oxy-�-amino phosphonates. The protocol is simple and
potentially leads to versatile N-trimethylsilyloxy-�-
amino phosphonates. This method has a few notewor-
thy features: (1) excellent yields can be obtained for
aliphatic, aromatic, heteroaromatic and �,�-unsatu-
rated aldehydes, (2) great operational simplicity at
ambient temperature and (3) �-aliphatic nitrones are
stable under these conditions (it has been reported that
nitrones in general are isomerized to isonitrones by
light or heat,21 and aliphatic and alicyclic nitrones are
readily dimerized).22
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