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Spectrophotometric Characterisation of Doped Pr(III) Ion in
Saturated Aqueous Solution of Some Pharmaceutical
Compounds
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The stereo-environment of doped Pr(III) ion in saturated solution
of some pharmaceutical organic compounds in aqueous media has
been discussed on the basis of various electronic spectral
parameters. The various electronic parameters, viz., Judd-Ofelt in-
tensity parameter, T}, Slater Condon (Fy), Lande’s (45) intensity
of hypersensmve band ( P) and Racah’s (Ey) as well as bonding
parameter b2 for Pr(Ill) ion doped in aqueous saturated solution
of diphenhydramine, tripelennamine, chlorphenaramine, prometha-
zine, terfinadine, naproxen, fenoprofen, flurbiprofen, oxaprozin,
ketoprofen a..d ibuprofen.

INTRODUCTION

In the present discussion the study has been made on the basis of utility of
some lanthanide substituted pharmaceutical compounds, owing to their immense
- medicinal application'™, on the ground of Judd-Ofelt and Slater-Condon theory.
Since in the field of science and technology the doped study of certain system
finds immense application“"”, therefore, on the basis of Judd-Ofelt!*!7 intensity
as well as other electronic spectral parameter’s, a correlation of f <> f transition
for Pr(II) ion doped in saturated solution of some pharmaceutical compounds
and the stereo-environment around Pr(lII) ion has been attempted. A saturated
solution in aqueous media has been made by dissolving diphenhydramine,
tripelennamine, chlorphenaramine, promethazine, terfinadine, naproxen, feno-
profen, flurbiprofen, oxaprozin, ketoprofen and ibuprofen at room temperature
(30 £ 2°C) and a constant amount of Pr(IIT) chloride has been added to each of
the solutions. Characterisation of some of the electronic parameters for Pr(III) ion
doped in saturated aqueous solution of these compounds was made
spectrophotometrically. On the basis that Pr(IIl) ion yields four bonds in visible
region, viz., 3P2, 3P,, 3P0 and 'Dl and the change in the intensity of these bands
is indicated by red shift caused by the change coordination environment around
the ion resulting from f <> f transition in lanthanides.
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EXPERIMENTAL

The various saturated solutions'®? of diphenhydramine, tripelennamine,

chlorphenaramine, promethazine, terfinadine, naproxen, fenoprofen, flurbiprofen,
oxaprozin, ketoprofen and ibuprofen of I.P. grade in aqueous media were prepared
at room temperature (30+2°C) and 0.14 M of PrCly 6H,O (99.9% purity
supplied by India Rare Earth’s Udyogmandalam, Kerala) had been added to each
of the solutions. The solution spectra of these systems were recorded by using
standard spectrophotometer® 2 (Spectronic-20) in the visible region. The cal-
culation for various electronic parameters was made by computerized statistical
method reported earlier.26~%

RESULTS AND DISCUSSION

The computed values of various parameters have been given in Tables 1 and
2. The present study shows that the f ¢ f transition resulting from spin orbit
interaction in Pr(IIl) is due to interaction with the iigand present in the saturated
solution are remarkabley manifested in terms of change in the energy of various
electronic parameters. The decrease in computed values of spin orbit interaction
parameter ({,;), Oscillator strength of *P, band, Judd-Ofelt parameter (T,) and
Slater-Condon parameter (F,) in comparison to free ion values clearly reflects
symmetry change around the metal ion in the solution. The T,/Tg ratio reflects
the change in stereo-environment around the metal ion present in the solution and
thereby change in coordination number. Therefore, the change in the surrounding
evironment around the metal ion involving the suitable interaction between the
metal ion and ligand has been well characterized by decrease in the various
inter-electronic repulsions and spin orbit interactions. ‘

The parametric values provide useful information regarding the coordination
behaviour of Pr(III) ion. The coordination behaviour varies as the change in ratio
of T/T, takes place. The similar values indicate the similar stereo-environment
around Pr(lI1) due to solute-interaction present in the solution.

The values of Slater-Condon parameter (Fy) in the present system decrease
from free ion value and show close similarity whereas Lande’s parameter (4)
which shows spin-orbit intraction has been found to show much variation. This
shows that spin-orbit interactions in f < f transition are much more affected in
comparison to inter-electronic interaction. The intensity of hypersensitivity band
also shows similar trend.

The study provides useful information regarding stereo-environment around
Pr(Ill) ion as significantly exhibited by T,/Tg ratio value. The nephelauxetic ratio
as indicated by the values of b'"? also reflects some bonding character in the form
of change in stereo-environment around the central metal ion.

The various other electronic parameters reported in the tables have their usual
significance as reported earlier by one of the authors (PR. Bhati)?28,
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