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Abstract

This thesis continues the study into the synthesis and analysis of metal poly-yndiyl
complexes. These molecules have shown promise as model molecular wires.
Chapter one provides a general overview of the interest in carbon based molecules
and introduces the need for molecular electronics. Some of the most promising

classes of molecular wires are described before outlining the methods of evaluation.

Chapter two describes the synthesis of some extended chain complexes containing
five or more alkynyl linkages. Several different methodologies that can be used to
synthesise poly-yndiyl complexes are discussed with a gold coupling reaction
providing a new and very useful route to complexes with extended carbon chains.
Variations of this methodology allow for the formation of complexes containing
either an even or an odd number of alkynyl linkages within the chain. The
electrochemical effects of increasing chain length within the series,
{Cp*(dppe)Ru},(C=C), (n =1 - 10), is examined.

Chapter three discusses the synthesis of some novel odd-membered carbon chains.
Single-crystal X-ray structure determinations are reported for many of the
complexes. The reactions described significantly add to the series of complexes
containing the Tp’M(COQO), group (Tp’ = Tp, Tp*; M = Mo, W) end-capping a
carbon chain, with examples containing three, four, five and seven carbons within the
chain having been obtained. Some interesting cluster-capped, even-numbered carbon
chains are also described, formed by linking of the well-known carbon-tricobalt
complex with the Group 6 precursors by means of the AuX(PRs3) elimination
reaction. The electrochemistry of each of these complexes is examined and

comparisons made with similar measurements carried out on the individual end-caps.

Chapter four discusses the synthesis and electrochemistry of carbon chain complexes
containing the 1,4-diethynylbenzene or 1,4-diethynyltetrafluorobenzene linkers.
Comparisons on the electrochemical effects of these two linkers and polyynyl

bridges of similar length are discussed. A convenient synthetic route to the organic



compounds 1,4-bis(butadiynyl)benzene and 4-(butadiynyl)phenylethyne compounds

via the gold coupling reaction is also described.

Chapter five examines the synthesis of some cluster complexes. A number of new
gold containing cluster complexes are prepared from the reaction of gold alkynyl
complexes, M-(C=C)-AuPPhs, with the activated ruthenium carbonyl,
Ru3(CO)10(NCMe)s. The adducts which result from the treatment of
{Tp(CO),M0}=CC=CSiMe; with the cobalt carbonyl reagents Co,(CO)s and
C02(CO)s(dppm) are also described along with the formation of the mixed metal
cluster complexes MoRu,(CCCH3)(CO)sTp and MoFe(CCCH3)(CO)sTp.
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