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Abstract 

Metal dithiocarbamate complexes possess many interesting and useful properties which has 

made them ubiquitous in the literature. Their discovery was early in the field of sulfur 

chemistry, with their applications as vulcanisation accelerators and fungicides being explored 

not long after. Nowadays, most published reports focus on their molecular structures, and 

their use as single source precursors to metal sulfide materials. Much of the research in those 

fields omits the relationship between their structure and properties, or their mechanism of 

decomposition to metal sulfide materials. This dissertation presents an investigation into the 

synthesis of metal dithiocarbamate complexes, with an emphasis on the relationship between 

their structure and properties, and how these properties affect their use as potential single 

source precursors to metal sulfide materials. Firstly, investigations into subtle intermolecular 

interactions were conducted using a nickel(II) dithiocarbamate complex. The complex was 

subsequently used as a single source precursor to NiS, and provided insight into the 

mechanisms behind its decomposition. The use of lead(II) dithiocarbamate complexes as 

precursors to PbS materials was investigated in a study that highlighted the relationship 

between the structure of the complex, and the resultant PbS material. Along the way, 

important insights relating to the structure and spectroscopic properties of dithiocarbamate 

complexes were also gained, leading to an uncovering of the mechanisms behind restricted 

rotation in di(isopropyl)dithiocarbamate complexes. The dissertation concludes with a study 

evaluating the mechanisms behind molecular isomerisation in mercury(II) dithiocarbamate 

complexes.  
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