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Dear President, Tokyo Metropolitan University

AEARRERE (D2 HTFEEEF) Foreign Researcher (In alphabet)
XKINAR—FER—DEA X Your name as written in your passport

HOSSAIN MD AWLAD

SAMRERS (DR AFELETEF) Research Advisor (In alphabet)

Dr. Ken-ichi Sugiura

EH & Nationality
Bangladeshi
R B A Affiliation

Jahangirnar University, Bangladesh

B 4 Position

Associate Professor

Wt R OB M Period of Research
28 December 2019-24 March 2020

E X 5 5 Major Field
Chemistry

OB RZEE / Theme of Research (23903 F/3 H7803X FLLA)

(Within two-bite 390 characters in Japanese/ one-hite 780 letters in English)

Nonlinear polycyclic aromatic hydrocarbons have been attracting increasing interest due to their unique
optoelectronic properties, conformational dynamics and intriguing supramolecular characteristics. Moreover, the
chirality in PAHs provide the scopes of their application in various new type of devices because of circularly
luminescence (CPL) properties. Therefore, we designed and synthesized a pair of axially chiral PAHs using
pyrene as building unit. They might have high racemization barriers lead to persistently chiral PAHs and enable
the complete separation of enantiomers




QMEME / Outline of Research (£f390XF/$A780XFLA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

To introduce pyrene in our desired molecule, pyrene boronic acid pinacol ester was synthesized by Ir—catalyzed
borylation reaction. The Suzuki—-Miyaura coupling reaction of pyrene boronic pinacol ester with 2,2[3
dibromobipheyl and 2,2[Fdibromobinapthalene afforded the precursors 2,2[3(dipyranylbipheyl and 2,2[3
(dipyranyl)binapthalene respectively. Then, the desired products were obtained by the intramolecular oxidative
coupling reaction of these precursors in the presence of ferric chloride. The enantiomers are separated by
HPLC GPC using the chiral column and mobile phase n—hexane: dichloromethane = 9:1. All the compounds were
subjected to the studies of photophysical and electrochemical properties.

QOWEME / Results of Research (£F390XF/# £ 780X FLIA)

(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

(a) The targeted molecules are successfully synthesized by the combination of Suzuki—-Miyaura coupling and
intramolecular oxidative coupling reactions.

(b) Due to the high racemization barrier, optical resolution was carried out successfully using HPLC GPC.
(c) The molecules showed red shifted absorption and emission spectra compare to their precursors.

(d) The molecules showed amphoteric redox behavior, i.e., both oxidation and reduction process in
electrochemistry.

@SEOMEEE / Further Research Plan (£ 3903 F/4 A 7803 FLIA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

(a) Measurement of circularly polarized Luminescence (CPL) of the separated enantiomers of the synthesized
molecules.

(b) Application of these molecules in optoelectronic devices

(c) Synthesis of more 3expanded chiral polycyclic aromatic hydrocarbon following the similar synthetic method.
(d) Study of photophysical and electrochemical properties and optical resolution of newly synthesized molecules.

ORREBNERT &EOHEER - RIFREBROHELIZCDOLVTORE / Vision for Contribution
of Strength of Mutual Understanding/Friendship Between Tokyo and International Cities (££3903X
FIHEAT80XFLIA) (Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

Indeed, this short term fellowship will improve the mutual understanding between Tokyo and other cities. It will
increase the connectivity among the cities through the exchange of scientific knowledge as well as the culture
of the two countries. Moreover, it might provide a scope for the young researchers to conduct the innovative
research in continuation of their PhD studies.
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OWEMHEE / Outline of Research (£A390XF/FA780XFLIA)
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O@OWMEHE |/ Results of Research (£f3903 /4 A7803XFLLA)
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<SHEAHFEEINSDHE /Foreign Researcher Report>

O®BFRBEME / Theme of Research

Nonlinear polycyclic aromatic hydrocarbons have been attracting increasing interest due to their unique optoelectronic properties, conformational
dynamics and intriguing supramolecular characteristics. Moreover, the chirality in PAHs provide the scopes of their application in various new type
of devices because of circularly luminescence (CPL) properties. Therefore, we designed and synthesized a pair of axially chiral PAHs using pyrene
as building unit. They might have high racemization barriers lead to persistently chiral PAHs and enable the complete separation of enantiomers

Q®WEMWE / Outline of Research

To introduce pyrene in our desired molecule, pyrene boronic acid pinacol ester was synthesized by Ir-catalyzed borylation reaction. The
Suzuki-Miyaura coupling reaction of pyrene boronic pinacol ester with 2,2(7-dibromobipheyl and 2,2[1-dibromobinapthalene afforded the
precursors 2,2[1-(dipyranyl)bipheyl and 2,2 1-(dipyranyl)binapthalene respectively. Then, the desired products were obtained by the
intramolecular oxidative coupling reaction of these precursors in the presence of ferric chloride. The enantiomers are separated by HPLC
GPC using the chiral column and mobile phase n-hexane: dichloromethane = 9:1. All the compounds were subjected to the studies of
photophysical and electrochemical properties.

OWMEH®E / Results of Research

(a) The targeted molecules are successfully synthesized by the combination of Suzuki-Miyaura coupling and intramolecular oxidative
coupling reactions.

(b) Due to the high racemization barrier, optical resolution was carried out successfully using HPLC GPC.

(c) The molecules showed red shifted absorption and emission spectra compare to their precursors.

(d) The molecules showed amphoteric redox behavior, i.e., both oxidation and reduction process in electrochemistry.

@41 OEE | Further Research Plan

(a) Measurement of circularly polarized Luminescence (CPL) of the separated enantiomers of the synthesized molecules.
(b) Application of these molecules in optoelectronic devices

(c) Synthesis of more [1-expanded chiral polycyclic aromatic hydrocarbon following the similar synthetic method.

(d) Study of photophysical and electrochemical properties and optical resolution of newly synthesized molecules.

ORREEIEPH EDAEER - RIFBEBROKLEICOVTOHE /

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

Indeed, this short term fellowship will improve the mutual understanding between Tokyo and other cities. It will increase the connectivity
among the cities through the exchange of scientific knowledge as well as the culture of the two countries. Moreover, it might provide a
scope for the young researchers to conduct the innovative research in continuation of their PhD studies.
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O®BFEMWE / Outline of Research
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OB HE / Results of Research
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®4#OEE / Further Research Plan
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