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Synthesis and Properties of Triazasumanene and its Derivatives
(MU TP R=F U BLOZOFEKO G L HE)

Title

Bowl-shaped polycyclic aromatic compounds, so called buckybowls, are important not only as precursors
for bottom-up synthesis of fullerene but also as their own unique functions such as dynamic motion, charge
mobility, photophysical property and chemical reactivity. Introduction of heteroatoms to buckybowls is one of an
effective way to tune the properties of bowl-shaped molecules. However, there are only few examples of
heteroatom-doped buckybowls due to the difficulty in preparation especially by doping nitrogen atoms. Our group
has been succeeded in enantioselective synthesis of the first nitrogen-doped buckybowls, named
“triazasumanene”, with three MeS or MeSOz substituents. In order to understand the effect of nitrogen dopant
to bowl shape and other properties of buckybowls, study of non-substituent triazasumanene is necessary.
Furthermore, tuning the properties of triazasumaenene by functionalization would give potential applications of
the triazasumanenes in material science. Therefore, this doctoral dissertation is focus on the synthesis and
properties of pristine triazasumanene and its derivatives.

The synthesis of pristrine triazasumanene and fundamental study of its properties in comparison with
sumanene have been explained in Chapter 1. The pristine triazasumanene has been synthesized by
desulfurization of tris(methansulfanyl)triazasumanene using palladium as a catalyst. The study revealed that
replacement of nitrogen atoms onto peripheral aromatic carbons of sumanene changes the molecular structure,
presenting in deeper bowl (1.29 A) than parent sumanene (1.11 A). The deep bowl structure inhibits bowl
inversion of triazasumanene at room temperature, while sumanene presented fast bowl inversion at 20 °C. The
nitrogen dopants also affect on crystal packing structure and showed different packing pattern in comparison
with sumanene. In addition, the electron donating ability of nitrogen significantly reduced HOMO-LUMO gap of
sumanene molecule. However, the pristine triazasumanene has higher reactivity towards hydrolysis even under
weak acidic conditions. This gives a ring-opened product due to its high strain in molecule.

Further study of triazasumanene derivatives, has been described in Chapter 2. The chiral
triaryltriazasumanenes could be synthesized by Pd-catalyzed cross-coupling reactions of chiral
tris(methanesulfanyl)triazasumanene with various arylboronic acids. This functionalization is an efficient
method to acquire triazasumanene derivatives in good yield without electronic effect of arylboronic acids. The
study indicated that molecular structure, packing pattern in the solid state, and photophysical properties of
triazasumanene are strongly affected by aryl substituents. The selection of appropriate functional group could
give good properties of triazasumanene for further applications.

In Chapter 3, functionalization of 2-hydroxyphenyl moieties onto pyridine ring of triazasumanene to
achieve tris(2-hydroxyphenyltriazasumaenene as a new model of a curved-m molecule-based Excited State
Intramolecular Proton Transfer (ESIPT) system had been focused. The tris(2-hydroxyphenyl)triazasumaenene
could be prepared by following the method in Chapter 2. The fluorescence study of this compound showed
solid-state dual emission by the effect of ESIPT process. The target compound also showed Aggregation-Induced
Enhanced Emission (AIEE) property, boron coordinatiing ability, and proton reversibility under acidic and basic
condition, which are potential applications in fluorescence devices, metal complexes, and pH sensor respectively.

This doctoral thesis gives deep understanding in the effect of nitrogen dopant on buckybowl especially

on sumanene, and introduces the extension of triazasumanenes for further applications.
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