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Synthesis and supramolecular investigation of cyclic naphthalenes and cyclic pyrenes
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Chapter 1 summarizes the excellent properties of nanocarbon materials and the
examples of nanocarbon synthesis, especially the recent synthesis of carbon nanorings
and carbon nanobelts. In the synthesis of nanocarbon materials, the bottom-up synthetic
route has been widely applied because most carbon nanoring and nanobelt compounds
containing information such as the width and chirality can be used as templates for the
synthesis of carbon nanotubes.

To prepare carbon nanorings, various strategies have been employed so far. Among
these, Suzuki-Miyaura cross-coupling reaction is now one of the standard conditions. In
Chapter 2, large 1,3-phenylene-bridged hexameric and heptameric naphthalene wheels
N6 and N7, respectively, were synthesized simply by Suzuki-Miyaura coupling via
one-pot reaction. The hexameric wheel structure was revealed by X-ray diffraction
analysis. N6 exhibited Cgy and Cro encapsulation in solution and in the solid state,
which were confirmed by '"H NMR spectroscopy and single crystal X-ray analysis,
respectively. The association constants for Cep and Cro were checked via NMR titrations.
The 1D alignment of fullerenes in the solid is hopeful to afford semiconductor
properties. In fact, the single crystals of Ceo@N6 exhibited transient conductivities of
®Zpimax = 1.3 x 10° cm?V-'s! detected by time-resolved microwave conductivity
measurement.

Pyrene is an important polycyclic aromatic hydrocarbon (PAH) among the building
units for larger cycloarylenes because of its highly emissive property and large

n-surface. In Chapter 3, the synthesis of three kinds of 5,9-linked cyclic pyrene
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oligomers (CP, CBP, CMP) was explored by the one-pot Suzuki-Miyaura
cross-coupling reaction of 5,9-diiodopyrene with bis-borylated moieties. 2,2°-tert-
Butyl-5,6’-9,8’-cyclo-octameric pyrenylene [8]CP was synthesized from two kinds of
bifunctionalized monomers as a rare example of cyclic octamer. The octameric
molecular structure of [8]CP was revealed by single crystal X-ray diffraction analysis.
The 5,8-benzo[c]phenanthrene bridged pyrene oligomers (CBP) were detected but
unable to be isolated due to the low yield. Aﬁisole bridged cyclic pyrene oligomers
(CMP) were synthesized by the one-pot .Suzuki—Miyaura reaction, which includes the
4-10 repeating units. Attempts to synthesize zigzag type carbon nanobelt and nanohorn
were made with [8]CP and [#]CMPs as starting materials, respectively. Unfortunately,
these attempts were unsuccessful, but they did allow ﬁs to provide the next molecular
design guidelines.

To summarize, the synthesis of three kinds of carbon nanorings, N6/N7, [8]CP, and
[1])CMP, was successful via one-pot Suzuki-Miyaura coupling reaction. With these
carbon nanorings, the synthesis of carbon nanobelts based on oxidation or
dehalogenation will be realized. Chapter 4 describes the general conclusion of this

dissertation and suggests future directions for molecular engineering.
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