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Characterization of Some Electronic Spectral Parameters for
Doped Nd(III) Ion in Saturated Aqueous Solution
of Some Pharmaceutical Compounds
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The stereo-environment of doped Nd(III) ion in various saturated solu-
tions of some medicinal compounds has been studied for various electronic
spectral parameters. The various electronic parameters, viz., Slater Condon
(Fy), Lande ({4f), intensity of hypersensitive band (4 Gspp), bonding para-
meter (bm), Judd-Ofelt parameter (Tj) and Racah parameter (Ek)
for Nd(III) ion doped in saturated solution of diphenylhydramine,
tripelennamine, chlorophenaramine, promethazine, terfinadine, naproxen,
fenoprofen, flurbiprofen, oxaprozine, ketoprofen and ibuprofen have been
studied.

INTRODUCTION

In the present discussion the study has been made to explore the extent of
coordination behaviour of Nd(III) ion with some medicinal importance com-
pounds for their pharmaceutical application, on the ground of judd-Ofelt and
Slater-Condon theory. A great deal of work has been reported on the measurement
of f& f transition of free and aquo-ion of NdA(III) ion in different saturated
solutions by several workers.'”” The lanthanide(Ill) ion exhibits absorption
spectra characterized by the bands in the visible region, but these spectra have
not been studied extensively*”’ in terms of various electronic spectral parameters.
The present investigation has been undertaken with a view to make comparative
study of the various energy and intensity parameters resulting from f f
transition in different energy levels of doped NA(III) ion in aqueous solution.

The values of various electronic spectral parameters like Judd-Ofelt (T,),
Slater-Condon (Fy), Racah (Ek), Lande ({4), oscillator strength (P), nephelauxetic
ratio (8) and bonding (b"’?) give useful information regarding spin-orbit interaction
and inter-electronic repulsions, nephelauxetic effect and bonding around the doped
Nd(IIT) ion have been calculated by using partial and multiple regression method
involving theories given by Slater-Condon, Lande and Judd-Ofelt. Saturated solu-
tions in aqueous media were made by dissolving Diphenhydramine, tripelen-
namine, chlorphenaramine, promethazine, terphenadine, naproxen, fenoprofen,
oxaprozine, ketoprofen and ibuprofen at room temperature (30 +2°C) and a
constant amount of Nd(IIT) chloride had been added to each of the solutions and
observations were made for characterisation of electronic parameters spectro-
photometrically. The Nd(III) ion yields ten bands in the region 390 nm to 900 nm,
viz., P, *Giip. *Gon, Gorn, “Gapa. *Gspa, “For, “Fas “Fisn, “Fp, and the change in
the intensity of these bands is indicated by the red shift change in the coordination
environment around the ion resulting from f < f transitions in lanthanides®™!.
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EXPERIMENTAL

The various saturated aqueous solutions of diphenhydramine, tripelennamine,
chlorphenaramine, promethazine, terfinadine, naproxen, fenoprofen, flurbiprofen,
oxaprozine, ketoprofen and ibuprofen of I.P. grade were prepared at room tempera-
ture (30 £ 2°C) and 0.14 m of NdCl3-6H,0 (99.9% purity supplied by Indian Rare
Earth Udyogmandalam, Kerala) had been added to each of the saturated solutions.
Solution spectra of these saturated solutions were recorded spectrophotometrically
by using standard spectrophotometer (SPECTRONIC-20) in the visible
regionlz"s . The computation of various electronic parameters was made by com-
puterized statistical method reported earlier'®™'8

RESULTS AND DISCUSSION

The computed values of various spectral electronic parameters has been given
in Tables 1 to 3. The present study shows that the f <> f transition resulting from
spin orbit interaction in Nd(III) ion is due to the interaction of f~orbital with the
ligand present in the saturated solution which is remarkably manifested in terms
of change in the various energy and intensity parameters. The energies of the
various bands observed have been recalculated by applying Slater-Condon-
Lande’s equation16’ 17 The comparison of the observed and calculated values of
the various energy levels( Table-2) shows the average r.m.s. deviation within the
range 61 to +85 cm™ which indicates good results. The red shift in all energy
bands from the free ion value supports the change in coordination environment
around the central metal ion'* %

The various energy parameters Fy (k =2, 4, 6), i.e., Slater-Condon parameter, 3
nephelauxetic ratio, {;r Lande parameter and b"? bonding parameter (extent of
covalency around the metal ion in the solution) and %rF, have been reported in
Table-1 which shows fair agreement with the theory involved in doped Nd(III) ion.
The decrease in the parametric values of F,, EX and C4r indicates the decrease inthe
inter electronic repulsion and spin-orbit interactions which suggests that expansion
of the central metal ion takes place orbital on being doped in saturated solution and
in accordance with the theory of f ¢ ftransition reported earlier®1°,

The average value of F4/F, in Nd(III) doped ion (0.1572 to.0.1698) is nearer
to the value for free ion (0.1531). The same trend has been observed for the ratio
F¢/F, (0.016). The values of nephelauxetic ratio <1 and bonding parameter
b2 indicate some extent of covalent bonding in Nd(III) doped ion. The small
value of b"? and little variation in it suggest that the 4f orbitals are very slightly
involved in the bonding in the saturated solution with ligands. Thus the spectral
characterizations of the doped Nd(IIT) ion are found to be much more important
as these involve very little crystal field.

The intensities of the observed bands have been given in terms of oscillator
strength (P). The observed values of the oscillator strength have been compared
with those of the calculated ones (Judd-Ofelt equation). The r.m.s. deviation
within the range of 1.61 x 107 to 1.92 x 10 has been reported in Table-3. The
small deviation for the calculated and observed (P) value suggests the validity of
Judd-Ofelt equation for f ¢ f transition for the present study.
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The ratio T,/T4 has been reported along with T, in Table-1. The T,/T ratio
qualitatively suggests to have a common symmetry around the Nd(III) ion in the
solution.

The hypersensitive transition (which is sensitive to environmental changes)
4Gs), < *Iy), exhibit (Table-1) the increase in the intensity with increase in
covalency around the Nd(III) ion in the solution. The hypersensitivity has been
found to be proportional to nephelauxetic ratio 3. This is in confirmation of the
observation reported earlier by Peacock” '°.

The trend of decrease in {4y value for the Nd(IIT) ion doped in saturated solution
in comparison to free value (384.00 cm™) varies between 839.79 cm™ to 860.28
cm™' and suggests fair interaction as given in Table-1.

The various other parameters have their usual significance as reported earlier'S.
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