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Abstract 

A number of novel dialkoxystyry l -substituted terthiophenes were synthesi sed as 

precursors to form conducting  polymers. These compounds contained ei ther crown 

ethers or polyether chain s  designed to complex metal cations, and polymeri sable 

terthiophene moieties .  Two i someric cross-l i nked b is(terthiophene) crown ethers 

were also synthesised as monomers for conducting polymer synthesis,  but could not 

be i nvestigated further due  to the i r  i nsol ub i l i ty .  The sol ubi l i ty i ssue was 

circumvented by the formation of hemicrown compounds, contain i ng two styry l ­

terthiophene units l i nked by a polyether chain .  Thiophene analogues of the crown 

ether, open-chain ether, b is(terthiophene) crown ether and hem icrown compounds 

were also successful ly synthesised and characterised. 

The response of the terthiophene crown compounds, open-chai n compounds and 

hemicrowns to a l arge range of metal  cations was i nvestigated by UV and 

fluorescence spectroscopy. The results obtained from thi s  work were consistent with 

complexation based on s ize-fit and charge density of ions, and with hard-soft-acid­

base theory. 

Chemical polymeri sation of the terthiophene crown monomers and open-chain ether 

terthiophene compounds was carried out us ing FeCly This led to the i solation of 

dimeric sexi th iophene compounds in h i gh y ie ld .  Characteri sation of the pure 

sexith iophene derivatives showed that they were the product of regioselect ive  

d imeri sat ion,  caused by the asymmetric reacti v i ty of the terthi ophene-based 

monomers. This is bel ieved to be due to uneven electron spin -density di stribution, 

and theoretical calculations on the radical cation support thi s  v iew. Producing 

dialkoxystyryl-substituted sexithiophenes by this synthetic route gave excel lent yields 

of i somerical ly-pure product. 

Chemical oxidation of terthiophene compounds using  Cu(CI04)2 was observed w ith  

UV IV IS/NIR spectroscopy . This  al lowed the observation and identification of 

absorption bands due to oxidised species .  Reduction of these species l ed to 

se  xi thiophene dimers, as  seen for chemical polymerisation using FeCI3• 

i i i  



Electrochemical polymeri sations of the terth iophene, thiophene and sexith iophene 

compounds were carried out by cyc l ic  voItammetry. Those that formed adherent 

fi lms  were analysed by UV IVIS/NIR spectroscopy in both the neutral and oxidi sed 

form. The electrochemical and spectroscopic ev idence again pointed to the formation 

of d imers as the primary product of oxidation from terthiophene-based monomers. 

The surface morphology of the fi lms  was i n vesti gated by scann i ng  e lectron 

microscopy, and showed a variety of morphologies. 
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