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Abstract of Thesis

Heterohelicenes are a class of ortho-condensed polycyclic helical aromatic compounds that exhibit
high optical stability and high optical rotational values. These r -conjugated polyheterocyclic
compounds are also expected to work as high-performance optoelectronics materials such as organic
light emitting diodes (OLEDs), organic electroluminescences (OELs) and organic solar cells (OSCs).
Since Stara and Stary reported a synthesis of helicene-like molecules through
transition-metal-catalyzed cycloaddition, these methodologies have principally been utilized for the
construction of optically riched helicene derivatives. However, catalytic and enantioselective
syntheses of multiheterohelicenes which contain two or more heteroaromatic ring in the helical
chain are still scarce because of their synthetic difficulties. Herein, I demonstrate the facile
enantioselective synthesis of multihetero[9]helicene scaffolds via chiral dinuclear vanadium(v)
catalyzed oxidative coupling! of polyaromatic arenols having pyrrole, furan and thiophene ring,
followed by dehydrative cyclization of the diol intermediate. I found that the present one-pot
sequential process involves kinetic resolution of the intermediate, leading to the formation of
multihetero[9]helicenes in up to 68% yield and 83% ee. The brominated chiral dinuclear
vanadium(v) catalyst was prepared in one-pot via condensation of (£)-6,6’-bromo-1,1-binaphthol and
(9)-tert-luicine, followed by complexation between the generating Schiff base? with VOSO4 under
air. In this work, I also analyzed and investigated the chiroptical properties and X-ray structures of

the obtained multiheterohelicenes.
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