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Professor Dr. Ken-ichi Sugiura

EH & Nationality
Bangladeshi
R #® B Affiliation
Jahangirnagar University, Savar, Dhaka,
Bangladesh
B 4 Position
Associate Professor
T Period of Research
10 th May 2019 to 6 th August 2019
E X 5 5 Major Field
Chemistry

DWFEEE / Theme of Research (£ #3903CF/F H7803XFLIA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

Chemiluminescence of Axially Chiral Pyrene-Luminol and Their Chiroptical Properties




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

Chemiluminescence displaying significant roles in the current research of chemistry, because of its extensively used
in analytical, biochemical and in forensics for the detection of bloodstains, that is invisible to the naked eye. The
chemiluminescence property of luminol was first reported by Albrecht in1928. When luminol is mixed with an
oxidizing agent in aqueous solution, it exhibits a striking blue chemiluminescence, which is catalyzed by iron. For
this reason, the visual detection of bloodstains can be detected by spraying a luminol aqueous solution in a darkened
environment due to the catalytic effect of the iron-containing heme group. For this reason, we synthesized luminol
analogues of axial chiral pyrene with a hope of great interest Chemiluminescence world.

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

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

Axially chiral pyrene-luminol compound was synthesized through a series of reaction starting from 2-hydroxy-7-tert -butyl pyrene
and 3-methyl phthalic anhydride. The total synthesis procedure was the combination of three different synthetic pathways. In step
#1, At first Bromination was carried out on 3-methyl phthalic anhydride, which gave 4-bromo-3-methyl phthalic anhydride. This
4-bromo-3-methyl phthalic anhydride was then converted to 4-bromo-3-methyl N -hexyl phthalamide. In step #2, alkylation was
performed on 2-hydroxy-7-tert -butyl pyrene, that resulted 2-butoxy-7-tert -butyl pyrene. Then bromination was carried out on
this compound with NBS, that gave only 1-bromo-2-butoxy-7-tert -pyrene. Treatment of this compound with
bis(pinacolato)diboron in the presence of Pd,(bda); catalyst gave 1-boronic ester-2-butoxy-7-tert -pyrene. In step #3, Suzuki
coupling was performed between 4-bromo-3-methyl N -hexyl phthalamide and 1-boronic ester-2-butoxy-7-tert -pyrene with
Pd(dppf)Cl,.CH,CI, catalyst, that resulted pyrene phthalamide compound. In the final step, treatment of pyrene phthalamide with

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

Considering the result obtained from the axially chiral luminol compound, coordinated by 4-bromo-3-methyl N-hexyl
phthalamide and 1-boronic ester-2-butoxy-7-tert-pyrene, we are now interested to investigate the CPL properties of new axially
chiral compound. For these purposes, we will try to separate the (R) and (S) enantiomer of this compound. We will also measure
the CD spectra of this compound. We will also observe the chemiluminescence properties of this compound. We hope that this
new complexes will introduce new properties, which will expand the new research on chemiluminescene chemistry.

OFRREENEBTLOHEEER - RIFFEBROMELIZCOVTORE / Vision for Contribution
of Strength of Mutual Understanding/Friendship Between Tokyo and International Cities (283903
F/HEAH780XFLIA) (Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

The follow-up research fellowship offered by the Tokyo Metropolitan University will develope new the reserch field on the home
country of the foreign researchers. The research knowledge, that I obtained during this period will help my institution to build up
a new research area in this field. My home University is Jahangirnagar University, Dhaka, Bangladesh. From this research our
University student will learn know knowledge about the axial chirality and luminol chemistry. | think they will be interested in
this field and will do more research in this field, which will help us to develope our University as well as develope our country
because our University is a leading University in Bangladesh. Moreover, Japan is the best friend of Bangladesh, that has keep
touch in most of the development of Bangladesh. Through the fellowship offered by Tokyo Metropolitan Government and by
Japan Government, most of the Bangladeshi get the opportunity to get their higher study from Japan. In this way it has already
made a mutual understanding between the Tokyo and the Dhaka, Bangladesh.
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<HSBEATFEEHI DD L /Foreign Researcher Report>

OMEEE / Theme of Research

Chemiluminescence of Axially Chiral Pyrene—Luminol and Their Chiroptical Properties

Q@®BZEMEE / Outline of Research

Chemiluminescence displaying significant roles in the current research of chemistry, because of its extensively used in analytical,
biochemical and in forensics for the detection of bloodstains, that is invisible to the naked eye. The chemiluminescence property of luminol
was first reported by Albrecht in1928. When luminol is mixed with an oxidizing agent in aqueous solution, it exhibits a striking blue
chemiluminescence, which is catalyzed by iron. For this reason, the visual detection of bloodstains can be detected by spraying a luminol
aqueous solution in a darkened environment due to the catalytic effect of the iron-containing heme group. For this reason, we synthesized
luminol analogues of axial chiral pyrene with a hope of great interest Chemiluminescence world.

OMEMR / Results of Research

Axially chiral pyrene-luminol compound was synthesized through a series of reaction starting from 2-hydroxy-7-tert-butyl pyrene and 3-methyl phthalic anhydride. The total
synthesis procedure was the combination of three different synthetic pathways. In step #1, At first Bromination was carried out on 3-methyl phthalic anhydride, which gave 4-
bromo-3-methyl phthalic anhydride. This 4-bromo-3-methyl phthalic anhydride was then converted to 4-bromo-3-methyl N-hexyl phthalamide. In step #2, alkylation was
performed on 2-hydroxy-7-tert-butyl pyrene, that resulted 2-butoxy-7-tert-butyl pyrene. Then bromination was carried out on this compound with NBS, that gave only 1-bromo-
2-butoxy-7-tert-pyrene. Treatment of this compound with bis(pinacolato)diboron in the presence of Pd2(bda)3 catalyst gave 1-boronic ester-2-butoxy-7-tert-pyrene. In step #3,
Suzuki coupling was performed between 4-bromo-3-methyl N-hexyl phthalamide and 1-boronic ester-2-butoxy-7-tert-pyrene with Pd(dppf)CI2.CH2CI2 catalyst, that resulted
pyrene phthalamide compound. In the final step, treatment of pyrene phthalamide with hydrazine afforded the target axially chiral pyrene-luminol compound.

@41 OEE | Further Research Plan

Considering the result obtained from the axially chiral luminol compound, coordinated by 4-bromo-3-methyl N-hexyl phthalamide and 1-
boronic ester-2-butoxy-7-tert-pyrene, we are now interested to investigate the CPL properties of new axially chiral compound. For these
purposes, we will try to separate the (R) and (S) enantiomer of this compound. We will also measure the CD spectra of this compound. We
will also observe the chemiluminescence properties of this compound. We hope that this new complexes will introduce new properties,
which will expand the new research on chemiluminescene chemistry.

ORR & EERT & DHAEER - RIFBIEBROKELIZOLVTORE /

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

The follow-up research fellowship offered by the Tokyo Metropolitan University will develope new the reserch field on the home country of
the foreign researchers. The research knowledge, that | obtained during this period will help my institution to build up a new research area
in this field. My home University is Jahangirnagar University, Dhaka, Bangladesh. From this research our University student will learn know
knowledge about the axial chirality and luminol chemistry. | think they will be interested in this field and will do more research in this field,
which will help us to develope our University as well as develope our country because our University is a leading University in Bangladesh.
Moreover, Japan is the best friend of Bangladesh, that has keep touch in most of the development of Bangladesh. Through the fellowship
offered by Tokyo Metropolitan Government and by Japan Government, most of the Bangladeshi get the opportunity to get their higher
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