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Project goals 

 The synthesis of the precursors of fluorophores and their conversion to 

compounds carrying boron atom. 

 The measurements of the photophysical properties for obtained compounds. 

 Modification of the fluorophores with variable substituents and groups with 

increasing steric effect to tune charge transfer properties. 

 Tests of the synthesized compounds towards sensing based on techniques of 

supramolecular chemistry. 

 Measurements of the properties in variable polarity environment and at variable 

temperatures to study their dynamics. 

 Cocrystalization of selected compounds with suitable counterparts and studies of 

aggregation of molecules in solid. 

Outline  

Due to the social impact the luminescent materials are one of the most needed in the 

industry. These are used in many fields as, for example, bioimaging, OLED and molecular 

sensing. Thus, their structure should be known in detail regarding their geometry but 

also for their intermolecular interactions. These two properties would help designing 

new materials that, for example, could be used in TADF[1] emitters increasing the 

effectiveness of the luminescence.  

The intermolecular interactions are important for the design and for tuning properties of 

new materials. These forces are a) hydrogen bonding, b) halogen bonding, c) 

hydrophobic interaction, d) pi-pi stacking and other. These, together with intramolecular 

effects, can be used in crystal engineering and molecular aggregation in solution. 

Mentioned interactions are in line with the application of fluorophores in analytics. That 

is due to the fact that both, the fluorescence quenching and aggregation-induced 



emission are preferred for the on-off mechanisms of molecular reporting. Also, the shift 

of the spectral characteristics or the change of the fluorescence life-time can also be 

useful.  

It is expected that the steric and electronic effects within fluorophore and in the 

interacting molecule would tune the properties and aggregation of molecules[2-5] 

influencing their photophysical properties.[6-7] The PhD project will be guided at 

Nicolaus Copernicus University and in cooperation with Wrocław University of Science 

and Technology and University of Nantes in France and University of Łódź. The research 

is supported by National Science Centre (Harmonia project). 

 

Work plan 

1. The synthesis of chosen precursors and fluorophores that belong to several series of B-

carrying molecules. 

2. The substitution by groups capable to introduce the needed properties, as for example, 

hydrogen, halogen bonding or pi-pi stacking interactions. 

3. Functionalization of molecules in a systematic way to tune their aggregation by steric 

effects in solution and in the crystal. 

4. Correlation of the molecular structure with photophysical properties in solid state. 
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Required initial knowledge and skills of the PhD candidate 

 Analytical thinking 

 Eager to learn and work hard 

 Understanding of organic synthesis and methods for separation and purification 

 Ability to work in the laboratory (synthesis and basic spectral measurements) 
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