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ABSTRACT:-
Single step synthesis of α-aminophosphonate concerns with the study of green chemistry is 
helpful to reduce environment pollution. The increasing environmental awareness have led to
consideration of highly efficient one-pot , three component, green approaches for important
organic synthons. We describe here a simple, elegant, high yielding protocol for the synthesis
of α-aminophosphonate in totally solvent free, catalyst-free conditions by reacting aldehydes, 
amine &trimethyl phosphate at ambient conditions.This method provides mild reaction
condition and less toxicity as compared to the conventional methods. The structural
assignment of the final products has been done by spectral techniques.
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INTRODUCTION:-
   The synthesis of α-aminophosphonates 
exhibiting high bio-activity has recently
attracted a lot of attention. Design and
development of products and processes
that minimize the usage as well as
generation of toxic substances have been
the aim of green chemistry. To avoiding
addition of supplementary chemicals like
solvents, catalysts &promoters,etc. In the
reaction sequence or work-up processes
constitutes a significant steps for
environmentally friendly reaction protocol.
For designing synthetic methods at room
temperature goes a long way in making the
reaction totally clean and hazard –free
efficient process.
Organophosphorous compounds are
important substrates in the study of
biochemical and pharmacological

spectrum have become the interested
subject in recent years.In our interest in
developing environmentally benign
efficient solvent-free protocols for the
synthesis of important products, we
describe here a simple, high yielding
protocol for the synthesis of α-
aminophosphonates in totally solvent-free
& catalyst-free conditions.Nowadays,
microwave irradiation is used to
accomplish certain unsuccessful or low-
yielding reactions, reducing the reaction
time from days to minutes, and improving
yields.

A number of reported methods was
determined by nucleophilic addition of
dimethyl phosphite or trimethylphosphite
to imines (generated in situ from different
aldehydes and amines) catalysed by an
acid, lanthanide triflate& many methods
using different catalytic systems such as,
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AlCl3, TiO2, Oxalic acid, FeCl3, H3BO3,
Bi(OTf)3 and microwave, β-cyclodextrin,  
etc. have been reported. Phosphorous
analogues of the amino acids in which the
carboxylic acid group is replaced by a
phosphonate group have attracted
particular interest in the preparation of
numerous natural products.Their utility as
antagonists in the metabolism of amino
acids as enzyme inhibitors and as
pharmacological agents such as antibiotics,
antiviral, antifungal, etc. and many other
applications are reported for that.

In many reported methods some
limitations that include the use of organic
solvents, expensive catalyst, harsh reaction
conditions and low yields. In order to
overcome such limitations, there is a need
for an efficient and convenient method for
construction of such significant backbone.
To the best of our knowledge, this is the
report where in the water mediated
synthesis of α-aminophosphonates in 
solvent-free and catalyst free environment
at ambient conditions.
2] EXPERIMENTAL:-
MATERIALS AND METHODS:-
Melting points were determined in open
capillariesin liquid paraffin bath and are
uncorrected. Purity of the compound was

routinely checked on silica gel TLC glass
plates using CHCl3 as airrigant. 1H NMR
spectra were recorded on Bruker AV, 200
MHz spectrometers in appropriate solvents
using TMS as internal standard or the
solvent signals as secondary standards and
the chemical chemical shifts are shown in
δ scale. Multiplicities of 1H NMR signals
are designated as s(singlet), d(doublet),
dd(doublet of doublet), dt(doublet of
triplet), t(triplet), quin(quintet),
m(multiplet)…etc. IR data were recorded
an Alpha-T ATR-FTIR.

GENERAL PROCEDURE FOR
PREPARATION OF Α-
AMINOPHOSPHONATES:-
A mixture of aldehyde(1mmol) &
amine(1mmol) was stirred at room temp.
for 2 min & then
trimethylphosphite(1mmol) was added.
After completion of the reaction as
indicated by TLC, the reaction mixture
was diluted with water (in case of solid
products) & the product were separated by
filtration & dried. The products obtained
were pure enough for all practical
purposes.

GENERAL REACTION:-
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RESULT TABLE:-

SPECTRAL DATA:-
1. dimethyl [(4-hydroxyphenyl)(phenylamino)methyl]phosphonate

(yellowish solid) m. p. 160-1620C ; IR :- 2853, 3406, 1527, 733, 1347, 1194cm-1 ; 1H NMR
(200 MHz, CHCl3) δ 5.35 (bs, Ar-OH); 4.0 (bs, Ar-NH); 6.63(d, Ar-H); 6.83(dd,Ar-H); 7.06 
(d, Ar-H); 3.66(s, O-CH3); 7.23(dd, Ar-H); 6.77(dd, Ar-H)

2. dimethyl {[(4-methylphenyl)amino](4-nitrophenyl)methyl}phosphonate
(whitish solid) m.p. 210-2120C ; IR: 3406, 1620,1529, 1350, 1190, cm-1 ; 1H NMR (200
MHz, CHCl3) δ 3.66(s, O-CH3); 2.34(s, Ar-CH3); 7.01(d, Ar-H); 6.48(d, Ar-H); 8.14 (d,
Ar-H); 7.49(d, Ar-H); 3.9(s, CH); 4.0(s, Ar-NH)
3. dimethyl {(4-chlorophenyl)[(4-methylphenyl)amino]methyl}phosphonate
(pale yellow solid) m.p. 134-136 0C ; IR: 1164, 1225, 758.44, 1449, 2951, 1591cm-1 ; 1H
NMR (200 MHz, CHCl3) δ 7.17(d, Ar-H); 7.37(d, Ar-H); 3.9(s, CH); 4.0(s, Ar-NH) 
2.34(s, Ar-CH3); 7.01(d, Ar-H); 6.48(d, Ar-H); 3.66(s, O-CH3)

CONCLUSION:-
In our current search, we have reported the
synthesis of α-aminophosphonates in one-
potsynthesis from aldehyde, amines and
trimethylphosphite using catalyst free and
solvent free codition at room temperature.
The single stage free of any chemical
auxiliaries, energy efficient process and
this approach for biologically significant
compounds is an attractive and useful
method for the green synthetic procedures.
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