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Extended Abstract

Nanographenes play a very important role in the modern world of electronic devices. This is due to its unique thermal,
emission and electrochemical properties[1]. Graphene itself has been known and used for some time — because of its unique
advantage of high mobility at room temperature. On the other hand, it has a zero energy gap between the valence band and
the bandgap, which prevents its use in the electronic context[2]. Functionalized molecular nanographenes can help solve this
problem.

From the point of view of organic chemistry, molecular nanographene can be any polycyclic aromatic hydrocarbon
(PAH). This applies not only to PAHs that consist only of carbon atoms, but also to those whose skeleton also contains
heteroatoms. There are two methods of nanographene synthesis: bottom-down and bottom-up. The first one involves
obtaining smaller fragments from larger ones through their selective destruction (molecular cutting)[3]. However, this
method has several drawbacks, including the inability to control the size and composition of the obtained structures. The
bottom-up method involves expanding smaller structures (in a controlled manner) until the expected polyaromatic systems
are obtained[4]. The synthetic tool used to expand the pi-electron structure is Diels-Alder cycloaddition, especially
cycloaddition in the perylenebisimide bay region[5]. The most crucial element is selecting the appropriate starting structure
- the research focused on PAHs, whose skeleton is based on a perylene core.

The research began with synthesising a nanographene precursor, i.e. cis-dibenzoperylenebisimide (cis-DBPDI), through
dimerisation of the starting anthracene substrate using classical chemical synthesis and electrochemistry. Then, cis-DBPDI
was subjected to further functionalisation, i.e. pi-expansion using the APEX strategy, via cycloaddition and tandem
cycloaddition-cycloisomerisation of acetylenes and butadiynes into its bay region. Several pi-extended derivatives were
obtained, for which the following were performed: DFT calculations of frontier orbitals, NMR, HRMS and physicochemical
measurements: UV-Vis spectroscopy, photoluminescence and electrochemistry. Structural studies allowed us to observe the
lack of aromatisation of the obtained cycloadducts. On the other hand, other studies allowed us to confirm the expansion of
the pi-electron structure and observe the unique properties represented by each structure.
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