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Abstract—Kinetics of acid hydrolysis of seven antibacterial iron(II) Schiff base complexes has been studied. 
The Schiff base ligands were derived from sodium 2-hydroxybenzaldehyde-5-sulfonate and a series of amino 
acids. The hydrolysis rate is studied by spectrophotometric method and compared with complex hydrophilicity. 
Addition of the organic co-solvent, dimethylsulfoxide or n-propanol, significantly accelerates the hydrolysis. 

1  The text was submitted by the authors in English.   

Recently, the Schiff bases have been recognized as 
important agents in homogeneous and heterogeneous 
catalysis [1]. In particular, they catalyze reactions of 
epoxidation of alkenes [2], cyclopropanation [3], 
asymmetric hydrosilylation of ketones [4], selective 
oxidation of alcohols into corresponding carbonyl 
compounds [5], controlled ring-opening polymeriza-
tion [6], hydrogenation of benzene under mild condi-
tions [7], hydrogenation of ketones [8], Suzuki cross-
coupling reaction under ambient condition [9], and 
enantioselective oxidation of methyl aryl sulfides [10]. 
Furthermore, transition metal complexes of the Schiff 
bases have attracted attention due to their potential 
biological activity (antifungal, antibacterial, anticancer, 
and herbicidal) [11]. It has been found that complexes 
of the Schiff bases derived from salicylic aldehyde can 
specifically cleave DNA [12–14]. Water-soluble com-
plexes of the sulfonate-substituted Schiff bases act as 
catalytic antioxidants [15]. Complexes of the Schiff 
bases composed of amino acids and salicylic aldehyde 
have gained remarkable attention as intermediates of 
many metabolic reactions (transamination, decarboxy-
lation, elimination, racemization, and C–C bond cleavage) 
[16, 17].  

Despite the importance of iron complexes with the 
Schiff bases as synthetic models of the iron-containing 
enzymes [18–20] and oxidation catalysts, the 
information available on their acid hydrolysis has been 
quite scarce [21]. Such kinetic data should allow 

estimation of the complexes reactivity and will further 
extend their applications. Substituent and solvent 
effects on the reactivity of these widely applied 
chelates are of great interest as well. In this paper, we 
report on the study of acid hydrolysis kinetics of a 
series of iron(II) complexes with the amino acid Schiff 
bases. 

The suggested structures of the prepared complexes 
are given in the Experimental section. Decoloration of 
their solutions induced by hydrochloric acid indicated 
the hydrolysis reaction occurring. The typical spectral 
changes in the presence of HCl are illustrated in Figs. 1 
(I) and 2 (VII).  

In order to estimate the complexes hydrophilicity, 
their solubility in water and aqueous methanol was 
determined assuming that the ratio of mean activity 
coefficients in the aqueous and aqueous organic phases 
was close to unity. The solubility values are reported in 
Table 1, along with values of the chemical potential of 
the complex transfer from water into aqueous 
methanol (δmμφ). The latter was determined as follows: 

δmμφ = –RT ln (Ss/Sw), 

where Ss, solubility in aqueous methanol and Sw, 
solubility in water. According to the data in Table 1, 
the complexes hydrophobicity followed the series I < 
II < VI < III < IV< V < VII. 

The calculated first-order rate constants of the 
complexes acid hydrolysis (kobs) are reported in Table 2. 
The plots of kobs as function of [H+] (Fig. 3) were 
linear, kobs = k2[H+] (k2 being the true second-order rate 
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