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Abstract

In this doctoral thesis, the development of new methods for synthesis of polycyclic aromatic
compounds, such as multi-substituted polyacenes, dibenz|a, Alanthracenes and picenes using
ruthenium-catalyzed C—H bond functionalization are reported.

Transition metal-catalyzed aromatic C—H bond functionalizations are highly attractive
methods, because these reactions afford a variety of organic compounds without sacrificing
functional groups. Among these reactions, chelation-assisted C—H bond functionalizations
have been received much attention because of their high regioselectivity.

Our group has reported ruthenium-catalyzed regioselective functionalizations of C—H
bonds in aromatic ketones. I envisioned that combination of carbonyl group directed C—H
bond functionalizations and transformation of the carbonyl group should provide novel and
powerful synthetic tools in organic synthesis. To date, a large number of reactions involving
chelation-assisted C—H bond functionalizations have been reported, studies of combination of
C—H bond functionalizations and further transformation of the directing group are still rare.
I focused on synthesis of polycyclic aromatic compounds using this protocol, because these
compounds are the promising organic electronic materials.

I initiated the study with synthesis of multi-substituted anthracenes. When a reaction of
anthraquinone with arylboronates was carried out in the presence of ruthenium catalyst, all
four ortho C-H bonds to carbonyl groups were arylated and the corresponding
tetraarylanthraquinones were obtained in good to high yields. These compounds can be
converted to tetra- or hexasubstituted anthracenes in one or two steps. This provides a novel
route for synthesis of multi-substituted polyacenes which are hard to synthesize by
conventional methods.

I also developed a new method for facile synthesis of dibenz[a,Alanthracenes and picenes by
combination of C—H bond arylation and carbonyl group transformation. These compounds
are expected to be valuable and important compounds as organic electronic materials due to
their high hole mobility. But synthetic routes for these compounds are quite limited.
Acetophenone derivatives and 1,4-benzenediboronates were coupled in 2:1 ratio to form
pterphenyls in the presence of ruthenium catalyst. Conversion of the acetyl group to ethynyl
group, followed by aromatization, provides the desired polycyclic aromatic coupounds. Using
this method, various dibenz[a, Alanthracenes and picenes can be obtained in three steps from
easily accessable materials.
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