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Introduction 

Schiff bases are considered as an important class of ligands in coordination chemistry and 

have extensive applications in different fields. They readily coordinate with a wide range of 

transition metal ions, yielding stable and intensely colored metal complexes, which exhibit 

interesting physical, chemical, biological and catalytic properties [1,2]. In this research, some 

new zinc complexes of a symmetric bidentate Schiff base (L) were synthesized and 

characterized by IR, 1H and 13C NMR spectroscopies. Moreover, optimized structures, 

molecular parameters and vibrational frequencies were calculated at the B3LYP/LANL2DZ 

level of theory. Some important parameters such as bond lengths, bond angles, dihedral 

angles, ΔH, ΔG, total energy were extracted for optimized structures. 

Preparation of Schiff base ligand (L) and its Zn(II) complexes  

Schiff base  ligand  titled as N,N-bis((E)3-(2-nitrophenyl)acrylaldehydene)-2,2- dimethyl-1,3–

diaminopropane (L) was synthesized by condensation reaction of 2,2-dimethyl-1,3- 

diaminopropane  and (E)-3-(2-nitrophenyl)acrylaldehyde  in absolute ethanol. The Zn(II) 

complexes were prepared as cream precipitate via stepwise addition of ethanolic solution of 

ligand  to zinc salts (Cl-, Br-, I-)  under vigorous stirring for 2–3 h at room temperature. 

Computational details 

The quantum chemical calculations were performed with the Gaussian 03 program package 

(running under Linux openSUSE) [3] using density functional theory (DFT) [4] at B3LYP/ 

LanL2DZ level of theory [5]. All geometries were optimized without any symmetry 

restrictions and C1 symmetry was assumed for all compounds. Zero point energies (ZPVE) 

and IR frequencies obtained from FREQ calculations have been used after correcting with the 

appropriate scaling factor. 
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Results and Discussion 

The results of optimization show that the geometry of complexes is pseudo-tetrahedral as it 

would expect for d10 group metal ions in four coordinated complexes. The optimized structure 

of ZnLI2 is seen in Fig. 1. Some important bond lengths, bond angles and totional angles are 

summarized in Tables 1, 2 and 3, respectively. 
         
                                                                           Table 1. Some important bond lengths (Å) 
 
 
 
 
 
 
 

               Fig. 1. Optimized structure of ZnLI2 

                                                                                                                      Table 2. Some important bond angles (˚)                         
Table 3. Some important tortion angles (˚)         

 

Various energies of complexes after optimization at the mentioned level of theoretical 

method are summarized in Table 4. The results show the values HF-energy, ΔH, ΔG and total 

energy of complexes are being more positive from zinc chloride complexes to zinc iodide one. 
 

       Table 4. HF-energy, ΔH, ΔG and total energy of ligand and its complexes (a.u.) 

 

Conclusions 

The results of optimization show that the geometry of complexes is pseudo-tetrahedral. 

Thermodynamic parameters are being more positive from ZnLCl2 to ZnLI2. 
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