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Ternary coordination compounds of copper with amino acids / amino acid derivatives and heterocyclic bases are important in studies 

related to the biological activity and structural properties. They have potential application in biomedicine and crystal engineering1,2. 

Ternary coordination compounds with amino acids and heterocyclic bases as ligands possess many hydrogen bond acceptors and donors 

and form diverse but somehow predictable supramolecular motifs based on covalent bonds or noncovalent interactions (porous 

structures, coordination polymers or other arhitectures) 3-6.  

As a part of our ongoing investigation of copper–amino acidato systems, we report 5 new crystal structures of ternary coordination 

compounds of copper(II) with 1,10-phenanthroline (Phen) and L-threonine (Thr) and sarcosine (Sar): 

Cu(Sar)(H2O)(Phen)Cu(SO4)(Sar)(Phen)·Py·2H2O (1), Cu(Sar)(H2O)(Phen)Cu(SO4)(Sar)(Phen)·7H2O (2), 

Cu(Sar)(H2O)2(Phen)Cu(Sar)(H2O)(Phen)SO4·8H2O (3), {Cu(µ-Thr)(Phen)2SO4·3.5H2O}n (4), Cu(Thr)(H2O)(Phen) 

Cu(Thr)(Py)(Phen)SO4·2H2O (5) (Py = pyridine). Except for one complex cation in compound 3 as well as in coordination polymer 

4, the copper(II) ion is pentacoordinated by N,O-donating Thr or Sar ligand and N,N’-donating Phen ligand in the basal plane and 

apically coordinated solvent molecule (water or pyridine) or sulphate anion. In one of complex cation in 3 the copper(II) ion is 

octahedrally coordinated with Sar and Phen ligands in equatorial positions and two water molecules in the axial positions. Compound 4 

is a coordination polymer with the copper(II) ion pentacoordinated by didentate Thr and Phen ligands while the axial position is occupied 

by carboxylate oxygen atom from the neighbouring complex unit. In all crystal structures infinite double chains are formed through π-

interactions of the neighbouring Phen rings, which are interconnected by extensive network of O–H∙∙∙O, N–H∙∙∙O and/or O–H∙∙∙N 

hydrogen bonds. Except for compound 5, solvents molecules of crystallization are located in 1D channels (Figure 1.a). In 5 the water 

molecules of crystallization are located in pockets between double chains, and with sulpfate ions serve as hydrogen bond bridges between 

adjacent chains through O–H∙∙∙O and N–H∙∙∙O hydrogen bonds (Figure 1.b). 

The cytotoxicity of copper coordination compounds was investigated on cultured HepG2 (human liver cancer) and THP-1 (human 

leukemia monocytic) cell lines. The compounds showed prominent cytotoxicity towards both cell lines. 

 

Figure 1. a) 1D channels of solvent molecules in 1, b) pockets of water molecules in 5. 
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