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Abstract 
          
A focus of this thesis is the study of intramolecular interaction in compounds with a 
view to adapting these materials for use in the area of molecular electronics. Chapter 1 
introduces the concept of intercomponent interaction, in particular the electronic 
coupling between metal centres across a bridging ligand. A concise synopsis of each 
results chapter is also included. Specific introductions to the different sections in this 
thesis are included at the start of each chapter.  
 
Chapter 2 is primarily concerned with introducing the theory and practical aspects of 
this thesis. The experimental techniques employed (mainly cyclic voltammetry, 
differential pulse voltammetry and spectroelectrochemistry) in the studies presented in 
the later chapters are discussed as well as the featured materials and methods.  
 
Chapter 3, the first of the results chapters, is concerned with a series of ruthenium and 
osmium mononuclear complexes which may be potentially useful as molecular 
transistors and as precursors to molecular diodes. These complexes have been 
characterised using electrochemistry, oxidative and reductive spectroelectrochemistry 
and Raman spectroscopy. The formation of the monolayers of each compound on 
platinum and gold surfaces has led to the investigation of their surface confined 
properties which have shown that these monolayers are stable under aerobic 
conditions in aqueous electrolyte.  
 
The presence of two accessible redox states in a compound is an advantage in the 
development of molecular diodes. In chapter 4 a series of dinuclear ruthenium and 
osmium transition metal complexes have been characterised electrochemically using 
cyclic voltammetry and differential pulse voltammetry. The interaction in a series of 
dinuclear complexes has been analysed using oxidative spectroelectrochemistry with 
the crucial factors for intramolecular communication examined. It is found that the 
overall change in energy involved in the IT transition (i.e. the difference in oxidation 
potentials of the metal centres), and the effect of the electron transfer on the relative 
energies of the HOMO associated with the binding units of the bridging ligand 
constitute the critical factors for the occurrence of IT.  
  
Chapter five includes the electrochemistry and monolayer formation of an organic 
tetrathiafulvalene derivative (dipyrBEDT-TTF) which exhibits two independent redox 
centres – a requirement in the design of a redox activated molecular rectifier. The 
electrochemistry is dependent on both the solvent and atmospheric conditions. 
Monolayers of dipyrBEDT-TTF have been formed on a platinum substrate. The 
stability of the monolayer has been investigated in several solvents and electrolytes 
and the most stable monolayer has been obtained on a Pt electrode, in anaerobic 
conditions, using acetonitrile as the electrochemical solvent.  
 
Finally, chapter six focuses on transition metal complexes using iron as the central 
metal atoms. This chapter deviates from the main thesis in terms of application as 
these complexes are designed to act as catalysts for the reduction of protons to 
molecular hydrogen. A series of diiron hexacarbonyl complexes have been 
investigated electrochemically and their catalytic ability has been examined using the 
weak acid, acetic acid as the proton source.  
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