
Abstract 

 

The presented thesis focuses on electrochemical, spectroelectrochemical, adsorption, 

complexation and conductivity properties of extended viologens of variable length (the 

compounds 1 to 6). In the future, their molecules could serve as conducting molecular wires 

in the devices of molecular electronics. At the mercury/electrolyte interface, all studied 

compounds were found to form a compact monolayer with flat-lying molecules with the 

diffusion as the rate-determining step. The presence of adsorbed molecules on Au(111) 

surface was confirmed by STM and PM IRRAS techniques. The extended viologen molecule 

consisting of one repeating unit (the compound 1) was found to reversibly transfer four 

electrons, behaving as a fully delocalized system. On the other hand, the molecule of the 

compound 2 transfers two electrons independently, having thus two non-communicating 

centers. The molecules containing higher number of repeating units (n) transfer 2(n-1) 

electrons in the first two closely-positioned reduction steps (with n-1 electrons being 

independently consumed in each of them). Chemical stability of reduced forms of the 

compounds 1 to 6 was confirmed by UV/VIS/NIR in-situ spectroelectrochemical techniques. 

Electric conductance of junctions containing extended viologen molecules (scrutinized by 

Tao’s method) was found to exponentially decrease with the molecular length.  

In other types of the extended viologen molecules (the compounds 1' and 4'), the presence of 

homogenous disproportionation was found to have a significant impact on their 

electrochemical behavior. In the case of extended viologen molecule consisting of four 

repeating units (the compound 4'), the oscillations and bifurcations were found in the current 

transients. They allowed the value of Feigenbaum constant to be experimentally verified.  

Besides the extended viologens, the thesis focuses also on the electrochemical behavior of 

other types of N-heteroaromatic cations, namely on benzothiazolium and quinolinium cations.  

A design of a non-covalent molecular switch based on the ferrocene:cyclodextrin interactions 

is proposed. The complexation behavior of ferrocene and cyclodextrin molecules of various 

cavity sizes and side groups is investigated in DMSO:H2O mixtures by cyclic voltammetry. 

Self-assembly of host molecules (fully methylated beta-cyclodextrin) on Au(111) surface is 

inspected by scanning tunneling microscopy and atomic force microscopy.  

 

 

 

 

 


