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We report here a relativistic computational study using Density Functional Theory (DFT) calculation of a cobalt(II) complex with 4-(dimethylamino)pyridine and N-phthaloylglycine. In the crystalline structure the cobalt (II) ion is located on an inversion center. The complex comprises two deprotonated N-phthaloylglycine ligands in a monodentate coordination mode and two 4-(dimethylamino) pyridine ligands. The slightly distorted coordination sphere CoN2O4coordination sphere is completed by two aqua ligands. Theoretical study is essential to understand the physicochemical properties and the different factors, electronic, steric or energetic which can account in favor of the complex stability. In this context, 
The title molecule was initially prepared and minimized using Avogadro program by applying MMFF94 force field method.  Theoretical calculations of the studied compounds were carried out using DFT as implemented in the electronic structure calculation package ORCA. A geometry optimization was  carried  out  in  the  aqueous  (Methanol and ethanol  solutions)  and  non-aqueous  (vacuum)  environments, using  the  B3LYP functional  and  employing  the def2-SVP basis  set  and the def2/J auxiliary basis.  The solvent effects were computed by the CPCM-SMD model. The atomic orbital integrals were calculated by the LIBINT library and the natural population implemented  in  ORCA  (version.  4.0.0.2 ),  using  a  static  dielectric constant  of  methanol and ethanol ε=32.63, ε=24.3 and  the  refractive  index  n=1.329, n=1.361 (optical  dielectric  constant) respectively. The results of the calculations were visualized using Avogadro program.  Different global reactivity parameters have been calculated such as, the ionization potential (I), electron affinity (A), electronegativity (χ), chemical potential (π), global hardness (η), global softness (σ), global electrophilicity (ω) associated to the synthesized molecule. The HOMO and LUMO energies are -5,604 eV and -2,303 eV in gas phase hence the gap is -3.301, this large energy gap indicates that the title structure is stable.
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