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Tetra-coordinated phosphorus atoms in cyclophosphazenes 
are pentavalent and potential stereocentres. Although the 
possibility of optical isomerism in cyclophosphazene 
derivatives, [(NPXY)n n = 3,4] was first discussed 
many years ago [1], chiral properties of molecules have 
recently been elucidated [2–5]. The spermine-bridged 
cyclophosphazene compound 2 has been prepared 
previously [6] by reaction of cyclotriphosphazene with the 
tetrafunctional amine, spermine. Compound 2 is achiral 
because the substitution pattern of each cyclophosphazene 
ring is the same and each cyclophosphazene ring has a plane 
of symmetry. However, singly-bridged analogues with gem 
disubstituted cyclophosphazene rings (e.g., 3)  exhibit 
stereoisomerism [3], because the three phosphorus atoms 
of each cyclophosphazene ring have different substitution 
patterns and those that are part of the bridge, >P(N-spiro), 
are stereogenic, i.e., there are R and S forms.
X-ray crystallographic studies have provided definite 
proof of stereogenic properties of chiral spermine-bridged 
cyclophosphazenes .
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Schiff bases can be classified by their photochromic and 
thermochromic properties [1]. Photo- and thermochromism 
arise via H- atom transfer from the hydroxy O atom to the 
N atom.There are two possible types of intramolecular 
hydrogen bonds in Schiff bases, viz. the keto-amine 
(N-H…O) and enol-imine (N…H-O) tautomeric forms.The 
present x-ray investigation shows that the title compound, 
prefers the  title compound., prefers the enol-imine 
tautomeric form rather than the keto-amine tautomerism.
The crystal and molecular structure of the title compound, 
C12H17NO4, has been synthesized and characterized by 
elemental analysis and x-ray single crystal determination. 
The compound crystallizes in the triclinic, space group 
P-1 with unit cell dimensions a=6.7501(6), b=8.5036(8), 
c=11.1290(11), Mr=239.27, V=611.91(10), Z=2, and 
wR2=0.1372.The title compound C12H17NO4, adopts the 
enol-imine tautomeric form. The structure is stabilized 
by intramolecular O-H…N and intermolecular O-H…O 
hydrojen bonds.
Geometric optimizition based on x-ray diffraction technique 
and semi-empirical quantum mechanical calculations were 
performed. The calculated geometric parameters were 
compared to the corresponding x-ray determination results 
of the compound. The x-ray crystallographic data have 
been compared with AM1, PM3 and DFT molecular orbital 
methods.To inform minimum energy conformation of the 
title compound, selected torsion angle are varied from -180 
to +180 in every 100 and then molecular energy profile is 
calculated by AM1 and PM3 semi-empirical method.
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