Molecular Dynamics Simulation of [CuCl2(1,2-diaminoethane)n] (n = 1, 2) complexes in aqueous solution
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Introduction
Medical research shows that many anticancer, antiviral and antiseptic agents work by binding to DNA. This can damage the DNA of cancer cells and kill them [1]. The use of metal-based drugs with transition metals, like Cu (II) or Zn (II), presents the most important strategy in the development of new anticancer and antimicrobial agents [2].
Selection of suitable Force Fields for Molecular Dynamics simulation of EDA-Cu2+·2Cl–  and EDA2-Cu2+·2Cl– complexes in aqueous solution could be used in further research of anticancer drugs. 

Simulation of [EDA2-Cu2+]·2Cl– planar complex 
The Jmol program was used to create a model of the ethylenediamine (EDA) molecule (H2NCH2CH2NH2)  [3]. 
Force Fields for Molecular Dynamics have been chosen for aqua SPC/E (OPLS-AA) [4], for EDA molecules and Cl– ions – OPLS-AA. CHARMM 27 has been chosen for Cu2+ ion.
If molecules of EDA were placed in the same plane, then they would start rotate.  It shown in figure 8. While modeling all EDA molecules one by one separated from the Cu2 + ion (fig. 2). 
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	Fig. 1 Rotation of EDA molecule around Cu2+ ion
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	Fig. 2 Separation of EDA molecules from Cu2+ ion


There were 3 or 4 aqua molecules in a solvation shell of Cu2+ ion in different moments. The number of molecules depends on the timing of simulation. Therefore, it can vary within one molecule. 
It can be seen in figures 1 and 2 that Cl– ions did not included in solvation shell of Cu2+ ion.  They  formed a solvent-separated ion-pair. 
For long-term simulation of complex, EDA molecules left it. And aqua molecules have taken their place. So, there were 7 aqua molecules surround Cu2+ ion. 

Results
The obtained value of number of molecules in Cu2+ ion solvation shell was not expected.  The expected value was 6 aqua molecules [5]. However, in simulation there were 7 or 8 aqua molecules, considering their mobility. 
For long-term simulation of [EDA2-Cu2+] complex, EDA molecules left it. There was a dissociation of the complex. However, according to EPR research [6] Cu2+ ion solvation shell contains nitrogen atoms.
This can be explained by the choice of Molecular Dynamics parameters of Cu2+ ion. The selected parameters are probably not suitable for this complex.
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