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Abstract: The effect of salts on the reactivity of base hydrolysis of Fe(II) chelates bis(naphthylidene alanate) (nali), 

bis(naphthylidene phenylalanate) (nphali), bis(naphthylidene aspartate) (nasi), (naphthylidene histidinate) (nhi), bis(naphthylidene 

arginate) (nari) has been investigated in aqueous media containing alkali metal halides viz. LiBr, NaCl, KBr, Tetramethylammonium 

bromide (TMAB), Tetraethylammonium bromide (TEAB) and Tetrabutylammonium bromide (TBAB). The suggested mechanism 

of the base hydrolysis reaction involves the parallel attack of OH- ion on Fe
2+

 central atom attached to a singly bonded OH
-
 ligand 

and dissociation of the first ligand as rate determining step. Generally, the presence of the salt markedly enhances the rate compared 

to its absence. This behavior agrees with the anionic nature of the transient species. With increasing added NaCl and NaBr, the rate of 

the reaction decreases. But in case of TMAB, TEAB and TBAB salts, the rate increases and then decreases on increasing their 

concentration. 
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1.Introduction 

 
Salt effects on reactivity in solution have been of 

considerable interest for a very long time, indeed since 

studies of so called "cation catalysis” of reactions between 

organic substrates and such nucleophiles as hydroxide and 

thiocyanate in the early years of this century. Brønsted, 

following suggestions by Bjerrum, rationalised salt effects 

on reactivity in terms of activity coefficients (Debye-

Huckel) of initial and transition states. Brarnsted and 

Livingston subsequently collated ionic strength effects on 

reactivities of inorganic complexes in the form of the 

diagrams which bear the latter's name.       

        The effects of the reaction medium on 

reactivity have been established and discussed for a variety 

of reactions involving inorganic complexes in aqueous salt 

solutions [1]. Despite the importance of these salt effects, 

the subject has been long neglected in the literature. As is 

well known, water is highly associated via hydrogen 

bonding, and various solutes / co-solvents can increase or 

decrease the distribution of such hydrogen bonds. The 

presence of salts in the reaction medium affects on the rate 

of a reaction and modifies the solubility of the reactants. 

Therefore,   it was decided to carry out an extensive 

investigation of such salt effect which, in turn, may provide 

useful information on the nature of the transition state in 

the mechanism of base hydrolysis reactions of the title 

compounds and the hydrophobic character of the 

ligands/complexes. The prepared Schiff base amino acid 

complexes are good chelating agents [2,3] biologically 

active [4,5] and cytotoxic [6] agents. In addition, Schiff 

bases of amino acids complexes are considered to 

constitute new kinds of potential antibacterial and 

anticancer reagents [7]. These are a new series of important 

Fe(II) chelates of Schiff bases derived from 2-hydroxy-1-

naphthaldehyde (HN) and some amino acids viz. L-alanine 

(nali), L-phenylalanine (nphali), L-aspartic acid (nasi), L-

histidine (nahi) and  L-arginine (nari). Thus this study aims 

to elucidate the details of the salt effect on the base 

hydrolysis rate of the above complexes, exhibited by alkali 

metal cations, on one hand, and hydrophobic 

tetraalkylammonium cations, on the other hand [8].  The 

behavior of these Fe(II) complexes in alkaline solutions 

containing varying amounts of different salts is of 

considerable interest.  
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