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Abstract: The formation of complexes of Dy (III), Nd (III), Sm (III) and Tb (III) with 3-(2-hydroxyphenyl)-5-
pyrazole (HPPPZOLE) and 1-phenyl-3-(2-hydroxyphenyl)-5-pyrazole (PHPPPZOLE) was studied
spectrophotometerically at (298 ± 0.1) K and ionic strength µ = 0.1 mol.dm . The stability constants have been-3

investigated in a 70% dioxane-aqueous mixture by the Job’s continuous variation method. The results obtained
of stability constants are in good concordance the values obtained by the real stability constant by pH metric
technique.
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INTRODUCTION stability increases when the ethyl or propyl group at N-3

Heterocyclic compounds provide a great synthetic group. The Gharib [13] et al. have reported the
and structural versatility due to their having a number of complexation of methyl ion with glutonic acid using
potential substitution positions. Furthermore heteroatoms spectrophotometeric technique. The study of complexes
offer the possibility of several modes of coordination. The of Co (II) with HMAPTST[14] has been investigated by
pyrazoles nucleus received much attention during the last using Isobestic method and Job’s method, found to be
three decades due to their important role in agrochemical good agreement with real stability constants. The metal-
and pharmaceutical [1-2]. Many pyrazole derivatives are ligand stability constants in some peptides, diketones,
known to exhibit a wide range of biological and medicinal pyrazoles and pyrazolines have been studied by many
values [3] such as antifungal [4], antibacterial [5], anti- worker [15-17]. Raghuwanshi et al. [18] have studied
inflammatory [6] and anti-tumor [7]. The substituted confirmation of complex formation of isobestic and Job’s
pyrazole [8] has been shown strong anti-invasive activity method between Cu (II) and substituted isoxazoline
against human breast carcinoma cells. The different spectrophotometerically. Sondawale and coworker [19]
substituted aryl pyrazole used for the protection of plants reported the stability constant of Cu (II) with some amino
against fungal diseases [9]. In the literature, the numerous acid peptides. It is shown that Cu (II)-DL-Alanyl-DL-
methods have been used to determine the stability, Alanine complex is less stable than the other due to the
describe in detail the often-intricate calculation and gave weaker interaction between metal ion of mixture of dextro
a remarkable thorough bibliography of work in this field. and leavo form. 
It concerns itself with ionic and molecular association in The  extensive  literature  given above clearly
all their forms. The stability constants are neither activity indicates  that metal complexes show that thermodynamic
quotients nor thermodynamic constants but rather are study, physical parameter etc. Several complexes
concentration constants determined in a constant ionic especially transition metal ions containing with N-
medium, usually of high strength [10]. A study of the heterocyclic ligands have been reported. However, it is
stability of zinc, cobalt, nickel and copper with derivatives noted that little work has been done on complexes based
of 5-salicylic aldehyde sulfonate[11] has shown that the on substituted pyrazoles. The spectrophotometer
stability of these chelates increases in the order given and methods are in general highly sensitive and no limitation
determined entropy. Swami [12] has studied the effect of to any pH range or nonaqueous solutions. This is more
substitution upon the stability of palladium chelates of sensitive for studying chemical equilibria in solution for
substituted hydroxytriazene. It was found that the many decades. 

in the order of methyl, ethyl or propyl replaces the methyl
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Fig. 1.1: RESULTS AND DISCUSSION

Experimental: All chemicals used were of analytical Job’s [20] has described a procedure for determining
grade. The substituted pyrazoles (HPPPZOLE) and the formula of an additive complex which is called method
(PHPPPZOLE) were prepared by known literature method. of continuous variations. The Job’s curve of this system
The absorbance of the liquid solution and their metal as shown in figure 1.2.
complexes have been measured by UV-VIS It is observed that from all curves that there is a
spectrophotometer model 1700 (Shimadzu, Japan), formation of 1:1 complex in the pH range 2-3. In addition
accuracy ± 0.005 having spectral range 180 nm to 1100 nm. to the wavelength of maximum ( ) some other
The quartz cuvettes of 1 cm path length were used for the wavelengths were selected as proposed by Vosburgh and
study of spectra in the 200 nm to 700 nm. The equimolar Gould [21]. The conditional stability constant (Table 1) for
solution of Dy  (III),  Nd  (III),  Sm  (III)  and  Tb  (III)  with all systems was calculated by using following expression;

ligand (HPPPZOLE) and (PHPPPZOLE) were mixed in
different ratio form 1: 5 to 5:1. The pH in the range 2-3 and
ionic strength (µ=0.1) maintained constant throughout by
addition of sodium hydroxide and sodium perchlorate
respectively.

max

Fig. 1.2:
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Table 1:

System Spectrophotometeric (log K) pH-metric (logK) [22]

Dy (III)-HPPPZOLE 5.5188 6.2448

Nd (III)-HPPPZOLE 5.5699 6.4449

Sm (III)-HPPPZOLE 4.5190 5.8449

Tb (III)-HPPPZOLE 5.4350 6.3550

Dy (III)-PHPPPZOLE 2.5147 2.650

Nd (III)-PHPPPZOLE 3.3605 3.0440

Sm (III)-PHPPPZOLE 3.7378 3.8437

Tb (III)-PHPPPZOLE 2.5233 3.3477

Where a  and a  = concentration of metal ions from curve1 2

a  and a  = concentration of ligand from curve1 1

k = conditional metal-ligand stability constant

The  values  of  conditional  stability  constants  are
found to be lesser than the real stability constant (Irving
Rossotti method). This is because the concentration of
free acid at a particular pH was not taken into account as
well as the weaker interaction between them.

CONCLUSION

It could be concluded that the agreement between
the values obtained by the both techniques is fairly good
except the Tb (III)-PHPPPZOLE. There is no appreciable
change in the log K values. 
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