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This thesis “Development of synthetic methods and photophysical properties of polycyclic aromatic compounds by [2+2+2]
cycloaddition of biaryl-linked 1,7-diynes” described the development of synthetic methods and photophysical properties of planar or
non-planar polycyclic aromatic compounds by constructions of triphenylene skeletons. Although various polycyclic aromatic
compounds have been synthesized, there have still been skeletons impossible to construct and compounds difficult to synthesize in
large quantities. Thus, this is one of the problems to solve by synthetic organic chemistry.

In chapter 1 “Synthesis and application of triphenylenes and azatriphenylenes by [2+2+2] cycloaddition of biphenyl-linked
1,7-diynes with alkynes and nitriles”, I found that the [2+2+2] cycloaddition of biphenyl-linked 1,7-diynes with alkynes and nitriles
proceeds under mild conditions by using a cationic rhodium(l) complex as a catalyst to give the corresponding triphenylenes and
azatriphenylenes in high yields. Photophysical properties of representative triphenylenes and azatriphenylenes were examined,
which revealed that introduction of substituents is able to control the absorption and emission maximum, and quantum yields.

In chapter 2 “Enantioselective synthesis and circularly polarized luminescence of a triphenylene-based sila[7]helicene by [2+2+2]
cycloaddition of a biphenyl-linked tetrayne and a diyne”, | found that the [2+2+2] cycloaddition of a biphenyl-linked tetrayne and a
silicon-linked 1,4-diyne proceeds at room temperature by using a cationic rhodium(l) complex as a catalyst to give the
triphenylene-based sila[7]helicene with a high ee value, although the product yield was low. It was revealed that the activity of
circularly polarized luminescence (CPL) of the sila[7]helicene is higher than that for a phenanthrene-based sila[7]helicene.

In chapter 3 “Synthesis and application of benzopicenes and azabenzopicenes by [2+2+2] cycloaddition of binaphthyl-linked
1,7-diynes with alkynes and nitriles”, | found that the [2+2+2] cycloaddition of binaphthyl-linked 1,7-diynes with alkynes and
nitriles proceeds under mild conditions by using a cationic rhodium(l) complex as a catalyst to give the corresponding benzopicenes
and azabenzopicenes. Photophysical properties of representative benzopicenes and azabenzopicenes were examined, which revealed
that introduction of substituents is able to control the absorption and emission maximum, and quantum yields.

In chapter 4 “Enantioselective synthesis and circularly polarized luminescence of benzopicene-based [9]helicenes by [2+2+2]
cycloaddition of a binaphthyl-linked tetrayne and diynes”, | found that the [2+2+2] cycloaddition of a binaphthyl-linked tetrayne and
1,4-diynes proceeds at room temperature by using a cationic rhodium(l) complex as a catalyst to give the benzopicene-based
[9]helicenes with high or moderate ee values, although the product yields were low. It was revealed that the activity of CPL of a
derivatized [9]helicene is lower than that for a triphenylene-based [7]helicene.
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