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Abstract

Chapter 1 is an introductory chapter and is primarily concerned with presenting the main topic of this thesis, the use of diverse synthetic methods in the development and design of large multinuclear transition metal complexes. It begins with an introduction to the concept of supramolecular chemistry and some of the most important features of supramolecular systems. The basic concepts regarding Ru(II) polypyridyl chemistry are introduced and explained, as such complexes often serve as building blocks in supramolecules.  This is followed by an extensive discussion on both the traditional and novel synthetic techniques available within inorganic synthesis. 

The next chapters of this thesis describe the synthesis and characterization of mononuclear and dinuclear ruthenium (II) and osmium (II) complexes using various synthetic methods. The experimental methodology used to synthesize and characterize these complexes is detailed in chapter 2. 

The investigation into synthetic techniques for the development of ruthenium (II) and osmium (II) multinuclear metal complexes begins with chapter 3. This chapter is concerned with the use of the synthetic strategy of “complexes as metals / complexes as ligands” in the formation of these complexes. This previously reported method is used to synthesis the homodinuclear complex [Ru(bpy)2(bpt)Ru(tpy)Cl]2+ and the heterodinuclear complex [Os(bpy)2(bpt)Ru(tpy)Cl]2+. These complexes are fully characterized via NMR, mass spectrometry and CHN with a discussion of their electronic and electrochemical properties included. 

Chapter 4 continues with the investigation into synthetic techniques and provides an alternative synthetic approach to the one discussed in chapter 3. Here the first coupling method, Suzuki cross-coupling, is introduced. This method is extensively used in the formation of asymmetrical compounds and is used here for the purpose of synthesizing an asymmetrically bridged ruthenium dinuclear complex. This chapter provides an overview of this catalytic cycle and the attempted synthesis of the desired ruthenium dinuclear complex using this method is discussed.  

Chapter 5 follows on from chapter 4 and presents the second cross-coupling reaction used in this thesis, in the form of the Ni(0) coupling reaction. This method is used in the formation of homodinuclear and heterodinuclear complexes bound with symmetrical or asymmetrical bridging ligands based on bipyridyl and pyridyl-triazole ligands. Once again full characterization of these complexes is provided, along with a detailed discussion of the synthetic method. 

Chapter 6 sees the conclusion on the discussion of the complexes synthesized via Ni(0) coupling, with an extensive examination of all the electronic and electrochemical data retrieved. 

Finally we conclude with a summary of the work completed in this thesis and possible future work in chapter 7.
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