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OB RZEE /| Theme of Research

Molecular design and synthesis of polycyclic aromatic hydrocarbons(PAHs) have been attarcting much attention for their potential
applications in the modern optoelectronic devices such as field efffect transistors (FET) and molecule based superconductors. However, the
synthesis of structurally well-defined polyccyclic aromation hydrocarbons is a challenge of chemistry. The usuall synthetic methods are the
intramolecular oxidative ccoupling or photocyclization of corresponding oligophenylenes. But synthesis of these oligophenylenes sometimes
requires time consuming multisteps synthesis. To avoid this difficulties, we introduced efficient one pot cascade reaction involving Suzuki
Miyaura and Mizoroki Heck coupling reaction. This is a simple and convenient approach for the syntheis of large polycyclic aromatic
hydrocabons from availabe dibromoaryl compounds.

O@WEMEE / Outline of Research

Pyrene, a small polycyclic aromatic hydrocarbons is a good building block for large PAHs. To introduce pyrene in desired moleccule, pyrene
boronic acid ester was used a starting material. The oxidative dimerization of pyrene boronic acid ester in the presence of Pd-catalyst
afforded the 2,2¢-bipyrene. The control bromination using moleccular bromine produce 1,1¢-dibromo-2,2¢-bipyrene and 1,1¢,3,3¢-
tetrabromo-2,2¢-bipyrene. The treatment of these bromobipyrenes with vinylboronic acid ester in the presence of Pd-catalyst afforded the
desired monobenzo and dibenzobipyrene. The obtained compounds were characterized using the spectrocopic data. Due to small quantity
of dibenzobipyrene, only benzobipyrane was subjected to the study of photophysical properties.

O@WEME / Results of Research

The results of this research can be summerized as follow:

(1) The m-expanded polycyclic aromatic hydrocarbons(PAHSs) were succucessfully synthesized using single step cascade reaction.

(2) The benzobipyrane has enhanced photophysical properties such as longer wavelength absorption and emission compared with its
precursor.

(3) Stong 11-11 stacking was observed in benzobipyrane which was reflected by the shift of 1H NMR signal with changing the concentration.
(4) Amphoteric redoox behavior, i.e, both reversible oxidation and reversible reduction process were observed in electrochemistry

(5) Based on photophysical properties, benzopyrene is a potential candidate for optoelctronic applications.

@45#%OEHE / Further Research Plan

Based on the results of this research, we considered the following as future research plan:

(1) Synthesis of larger polycyclic aromatic hydrocarbons using this cascade reaction.

(2) Application of this method for other functional group such as hydroxyl. Since hydroxyl is a very weak leaving group, it may converted to
triflate, a suitable leaving group for Suzuki coupling reaction. In this case, bipyrenol and biperylenol may good candidate as starting
materials.

(3) Investigation of the photophysical properties of newly synthesized molecules.

(4) Preparation of organic filed effect transistor (FET).

OHRR LB ST L DEEER - RIFREEROMEICOVTOME /

Further Plan of Contribution of Strength of Mutual Understanding/Friendship Between Tokyo and International cities

This is beyond doubt that this short term fellowship will have great impact on the mitual understanding between tokyo and other cities. The
knowledge obtained during this period will be helpfull to work for the develoment of my university as well as my country. More over, this
fellowship provided the scope of potential collaboration to exchange the scientic knowledge and culture which might remove the barrier
among the cities.
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@M ERE / Results of Research
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@4#OEHE / Further Research Plan
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The fluorescence of synthesized molecule




