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CEFROGER - Synthétic studies of tailor-made polyazaacenes and cyclazaacenes:
the precursors approaches (7 —F—AANRERT VTV BIOBRRTF 7LD
& RATSE  BIBRETE DF )

X 4 : Chan, Yee Seng

It is significant to synthesize atomically precise polyacene, cyclacene and .their
derivatives in order to gain fundamental information about their edge topologies and
physical properties of nanocarbon materials. In this dissertation, a series of
polyazaacene and cyclazaacene precursors were systema_tically prepared.

In Chapter 1, the importance of tailor-made graphene and carbon nanotube is
highlighted as p;'omising next-generation materials. Additionally, the relationship
between those nanocarbon materials and polyazaacenes/cyclazaacenes is described.

Chapter 2 discusses the preparation of an azaheptacene precursor. The azaheptacene
precursor was successfully synthesized vie multi-step organic syntheses. The optical
“property of azﬁheptaéene precursor was measured, and the attempted photoconversion
of the azaheptacene precursor is described.

Chapter 3 focuses on the m—expansion into polyazaacene precursors from a versatile key
compound. It was found that the crystal packing motif was affected by the length of the
polyazaacenes' wings. Thermalgravimetric analysis was used to evaluate the thermal
conversion lof polyazaacene precursors. Specifically, the thermally induced azanonacene
formation was confirmed by mass spectroscopy. | |

The synthetic routes of cyclazaacene and cyclacene precursors were developed in
Chapter 4. To further stretch the applicability of versatile key compound in Chapter 3, it
was simply reacted with a tetraamine derivative to form the large cyclazaacene precursor. In
addition, a small eyclazaacene precursor was ‘sucéessfully syntheisized by altering the '
dihedral angle of the anthracene skeleton of precursor. With using the rationalizations of
synthesizing cyclazaacene precursors, a cyclacene precursor was successfully synthesized
via multi-step organic syntheses.

Chapter 5 describés the general .cc'mclusion of this dissertation, and suggests future

directions for molecular modification toward nitrogen-doped carbon nanomaterials.
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