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The aim of my dissertation was to develop the new methods for synthesis of tetraaryl-

diketopyrrolopyrroles and to study their photophysical properties. In the first stage of my 

research, I carried out N-arylation reactions of diketopyrrolopyrroles using polyfluorinated 

benzene and pyridine derivatives, employing the aromatic nucleophilic substitution reaction. 

However, the applicability of this method is quite limited. Nevertheless, the compounds 

obtained by me are characterized by very favorable fluorescent properties, both in solution and 

in solid state, and have high molar absorption coefficients. 

In the subsequent part of the research, I developed the conditions for N-arylation of 

diketopyrrolopyrroles by means of Buchwald-Hartwig coupling, with the use of aromatic 

triflates in the presence of a palladium catalyst. Suitable substrates for this method are 

polycyclic aromatic compounds such as naphthalene, anthracene and coumarin derivatives. The 

dyes I obtained showed a strong fluorescence in solution. 

The culmination of my doctoral thesis was the development of the synthesis of  

π-extended polyaryldiketopyrrolopyrroles. The obtained derivatives were characterized by 

a bathochromic shift of both absorption and emission bands. Moreover, the double-conjugated 

derivative had large fluorescence quantum yields despite the presence of nitro groups, which 

usually quench the emission. 

 


