Abstract

In this thesis, two mononuclear polyPyridyl complexes of nickel(II), [Ni(tptz)(MeOH)Cl2] and [Ni(tptz)2](PF6)2·CH3CN, (where tptz ligand 2,4,6-tris(2-Pyridyl)-1,3,5-triazine) have been prepared and characterized by elemental analysis, FT-IR, UV-Vis and 1H NMR spectroscopies. Solid state structures of both complexes were determined by single crystal X-ray crystallography. The coordination geometry around the six-coordinated Ni(II) center in [Ni(tptz)(MeOH)Cl2] complex is a distorted octahedron and tptz as a tridentate ligand occupies three binding sites. The FT-IR spectrum of this complex shows the shift of C = N and C = C bonds to the higher frequencies compared to free tptz ligand. The Electronic spectrum of this complex in methanol shows some intense absorption bands in the UV region assigned to ligand-centered transitions and a weak absorption band in the visible region related to the d-d forbidden Laport transition. The Magnetic susceptibility determined by the Evans method on the NMR spectrometer revealed the effective magnetic moment of 2.05 μ B at room temperature, which is consistent with the expected magnetic moment for octahedral complexes.

Based on the ORTEP diagram of [Ni(tptz)2](PF6)2·CH3CN complex, two tridentate tptz ligands, are coordinated to the metal center through their N atoms in a mutually perpendicular fashionand and provide a distorted octahedral geometry around Nickel. The shortening of the Ni-Ntriazine bonds compared to the Ni-Npyridyl bonds can be related to the stronger π- accepting properties of the triazine ring. ORTEP drawing and elemental analysis of this complex confirms the presence of an acetonitrile molecule in the crystal structure. The lattice structure is further stabilized by a network of weak hydrogen bonds between the H atoms of the pyridyl rings and the F atoms of PF6– anions. The FT-IR spectrum of the complex [Ni(tptz)2](PF6)2·CH3CN shows a sharp and intense absorption band around 842 cm–1 related to the υ P-F. The intense absorption bands seen in the UV region of the Electronic spectrum are also assigned to the ligand-centered transitions and a weak absorption band in visible region to a forbidden Laport d-d transition. Magnetic susceptibility derived from paramagnetic NMR data revealed effective magnetic moment of 2.19 μ B at room temperature 

The protonated form of Tptz, [tptzH2](PF6)2·H2O, has been prepared and characterized by FT-IR, UV-Vis,   1H NMR and fluorescence spectroscopies. The solid state structure of this compound were determined by single crystal X-ray crystallography and by computational methods using Moltran and gaussian softwares performed by DFT calculations using B3LYP/6-311+ G** level of theory. According to the ORTEP diagram of this compound, only two nitrogen atoms of the total six nitrogen atoms of tptz ligand are protonated. Also, there is a molecule of water as the crystallized solvent in the crystal structure of the compound. As understood from the packing pattern, the lattice structure is further stabilized by a network of non-covalent interactions of the hydrogen bonds. The FT-IR spectrum of this compound [tptzH2](PF6)2·H2O shows a sharp and intense absorption band around 842 cm–1 for the υ P-F and another band at 3116 cm–1 for the stretching vibration of N+-H band of the two Pyridyl protonated rings. The intense absorption bands in the Electronic spectrum of this compound of are assigned to ligand-centered transitions in UV region and a weak absorption bands seen in visible region are OSCT charge transfers. Fluoresence studies of tptz ligand and [tptzH2](PF6)2·H2O were carried out using DMSO as the solvent at room temperature and showed that the observed fluorescence in any of the photo induced electron transfer processes does not cause quenching. By using of B3LYP/6-311 G ** method, FT-IR spectra of tptz and tptzH+ and tptzH22+ configurations were calculated that showed there is a very good agreement between experimental and calculated results. Furthermore, 1H NMR spectrum of tptzH22+N36N16 configuration is calculated using the B3LYP/6-311 G (2d, P) than TMS, and comparison with experimental 1H NMR spectrum of compound [tptzH2](PF6)2·H2O, a very interesting different case in solution and gas phase is observed. The tendency to proton affinity three atoms of nitrogen of the six nitrogen atoms once separately and then at the same time has been calculated. Determining the amount of nitrogen atoms for each proton affinity can be drawn to help determing levels of energy and the HOMO orbital tptz be justified. Comparison tptzH22+N36N16 isomer with X-ray crystallography structure showed that this isomer is the most stable state that in the actual state (Base on the results, there is highly agreement between experimental and calculated data). 
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