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1.5 Summary 

The above discussion shows that there is a wide interest in broadly applicable photoactive 

molecules. In this thesis we focus on the design, synthesis and characterization of photoactive 

molecules that could potentially be applied in OLED or PEC devices. In this regard, the chapters 

2 to 5 each describe our studies on different types of photo active molecules. 

Accordingly, Chapter 2 describes research of a rather applied nature. We prepared and 

studied a BODIPY-based fluorophore in order to clarify the poorly understood mode of action 

of the drug Bedaquiline, a WHO “Essential Medicine” against tuberculosis. The fluorophore is 

designed to have the correct physical properties to allow it to be linked covalently to a 

Bedaquiline molecule without interfering with its biological activity. The prepared fluorophore-

drug construct can be used to track patterns of drug concentration in living cells, or to investigate 

how the M. tuberculosis bacterium tries to eliminate the drug from its cellular envelope. 

In Chapter 3 we describe the design and preparation of DATS, a novel core-expanded 

naphthalene diimide-based dye fused to a salicylidenephenylenediamine-based ligand for a Zinc 

metal ion. We demonstrated that DATS can bind in a supramolecular fashion to pyridine-

containing molecules, making it applicable as a supramolecular building block of 

photoelectrochemical cell-type devices. When changing the identity of the metal-binding ligand 

arms, supramolecular self-association afforded a solid-state microcrystalline material containing 

stacks of aligned electrical dipoles, with potential utility as a solid-state light harvesting material. 

Finally, using time-resolved spectroscopic techniques, it is shown that the DATS light-absorbing 
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core has photophysical properties not unlike the naturally ocurring zinc porphyrins used by 

certain photosynthetic bacteria.  

Chapter 4 shows a synthetic strategy towards Iridium-containing organometallic 

compounds for OLED-type applications. We explored the preparation of different iridium 

ligands using a multi-component reaction, which allows rapid screening of homologous 

compounds in an industrial setting. Two complexes of opposing electron richness are prepared 

by substituting the ligand backbone with amino or nitro groups, and their properties were 

investigated using physical methods and DFT calculations. 

Chapter 5 finalizes this thesis by discussing a method to quantitatively describe the 

rearrangement of electron density in a molecule after light absorption, emission or excited-state 

relaxation. Using TD-DFT derived final and initial electron densities, the subtraction of 

summed electron density in each atom-centered Voronoi polyhedron yields the electronic charge 

difference, dubbed QVECD. The method is validated against other charge partitioning methods, 

and a series of increasingly complex molecules are used as examples to show how the QVECD  

quantity can be used to describe charge transfer processes at the atomic level. 

In this thesis, molecules with desirable physical and electronic properties are designed in a 

conscious and deliberate manner, with focus on eventual scientific or technologic applications. 

The work done has delivered new protocols for chemical synthesis, molecular tools for devices 

or biological assays, and a theoretical framework for quantitative description of charge transfer 

processes.  


