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Effect of Temperature on the Formation of Quaternary
Complexes of Substituted Imidazoles
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The formation constants have been measured for the mixed ligand
complexes MABL, where Ma=Cu(ll), A=22"bipyridyl or
o-phenanthroline, B = malonic acid and L = imidazole, 1-methyl-imidazole,
2-methyl-imidazole, 2-ethyl-imidazole at 25°, 35° and 45°C. The ther-
modynamic parameters have also been evaluated.

INTRODUCTION

In continuation of our earlier studies™ on the coordinating tendencies of
substituted imidazoles, we report herein the results of potentiometric studies on
the Cu(Il)-A-B-L mixed ligand system where A =2,2'-bipyridyl (bipy), o-
phenanthroline (phen), B = malonic acid (Malo) L = imidazole (imid), 1-methyl
imidazole (1-Me-imid), 2-methyl imidazole (2-Me-imid), 2-ethyl imidazole
(2-Et-imid).

EXPERIMENTAL

All the reagents used were of AR grade. Potentiometric measurements were
carried out at 25°, 35° and 45°C with 0.1 M (KNO;) as background electrolyte
in aqueous medium using control dynamic pH meter. Calculations were made
with the help of BEST Computer Program3.

RESULTS AND DISCUSSION

A sharp inflection at m = 4 is observed for all these systems indicating the
complete formation of ternary complexes (bipy + malonic) or (bipy + phen) or
(phen + malo) in simultaneous fashion. A feeble inflection at m = 5 is due to the
formation of quaternary complex. The formation constants computed from
Computer Program were converted into step-wise constants by the method of
Sigel* and are presented in Table 1 along with the o fit (standard deviation) in
parentheses. Quaternary complex having (bipyridyl, malonic) or (phen, malonic)
as primary ligands are more stable than the quaternary complexes involving (bipy,
phen) as primary ligands. This may be due to dn-pr interaction between malo
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and imidazole or substituted imidazoles which are lacking in Cu(II)-phen-bipy-
imida/substituted imidazoles system. The calculated values of free energy of
formation (AG), change in enthalpy (AH) and change in entropy (AS) are given
in Table 2. The reactions are exothermic in nature as suggested by the negative
value of enthalpy change. The negative values of free energy change indicate that
all the reactions are spontaneous in nature. The formation of mixed ligand species
is favoured due to the positive ‘entropy values in all the cases.
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