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Summary of Doctoral Thesis: Porphyrins show potential applications in many
fields, such as photodynamic therapy, catalytic abilities, dye-sensitized solar cell,
organic photovoltaic, anion recognition and magnetic resonance imaging. Therefore, the
author aims to develop novel porphyrins and porphyrin-based nanobelts for more
potential applications. The properties and characters of obtained porphyrins molecules
were investigated with molecular conformations, aromaticity, optical and electronic
properties, coordination behavior and supramolecular assembly.

Porphyrins with various vinylene-bridges and their complexes were prepared by
condensation and coordination reactions. The obtained porphyrins as multi-dipyrrin
ligands can work to form multi-nuclear metal complexes with various conformations
and electronic properties. Metalation and demetalation processes lead to transformations
between non-aromatic hexaphyrin (2.1.2.1.2.1) with diphenyl vinylene-bridges and
aromatic copper complexes accompany with the trans-/cis-isomerization. The planar
[30]hexaphyrin(2.1.2.1.2.1) with vinylene-bridges as expanded conjugated ring produce
tri-nuclear metal complex. Hexaphyrin (2.1.2.1.2.1) with dimethyl vinylene-bridges can
work to form BODIPY macrocycles through three reaction conditions. Among BODIPY
macrocycles, mono-/bis-boron complexes are no emission spectra because of ICT
character. The porphyrin(2.1.2.1)-based nanobelt can capture two Ceso molecules and can
be stabilized multi-cationic and anionic states.

The findings of investigative projects will be useful for developing new porphyrins to
investigate conformations, aromaticity, optical properties, electronic properties and
coordination abilities. The larger porphyrin(2.1.2.1)-based nanobelts and their metal
complexes are excepted to be platforms to dig the properties of hourglass-shaped
porphyrin(2.1.2.1)-based nanobelts.
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