Sat. Mar 20, 2021

Area 1

Academic Program [Poster] | 01. Education and History of Chemistry |
Poster

[PO1-2am] O1. Education and History of Chemistry
9:40 AM - 11:10 AM Area 1 (Online Meeting)

[PO1-2am-01] Stability of an antibubble
OShinichiro Harada' (1. Mejiro university)

[POT1-2am-02] Development of teaching material to
experimentally observe hydrolysis of
transition metal salts.
ODaichi Jinnouchi1, Masatada Matsuoka' (1.
The Univ. of Fukuoka)

[POT1-2am-03] Teaching Materials on Thermal
Decomposition Reactions for Polystyrene
OTadatugu Yamaguchi1, Mayu Wakaizumi1,
Shizuka Takami? (1. Hyogo University of
Teacher Education, 2. National Institute of
Technology, Niihama College)

[POT1-2am-04] Development of application to create
molecular models for 3D printer
OKota Dairoku’ (1. Kitasato University)

[POT1-2am-05] Chem Tube: a group of students for
producing video teaching materials for
chemistry experiments
OMoe Takatori', Koki Ohashi', Koichi Furutani’,
Haruka Sakaue1, lkuhiro Tanida1, Shin Ono' (1.
Dept. of Applied Chemistry, Kanazawa Inst. of
Tech.)
9:40 AM-11:10 AM

[PO1-2am-06] Development and practice of ICT-based
teaching materials for understanding of
molecular structures using porous
coordination networks
OKayoko Kasai1, Tomoyasu Mori1, Ryo Omiya1,
Sayaka Tambata' (1. Miyagi University of
Education)
9:40 AM - 11:10 AM

[PO1-2am-07] Development of teaching materials for
chemical experimentation using quantum
chemistry simulation: Spectroscopic
properties of Mn-phenanthroline
complexes
OTsugiko Takase', Takatoshi Kanno', Dai

Oyama' (1. Fukushima Univ.)
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9:40 AM-11:10 AM

[PO1-2am-08] Development of teaching materials using
alginate gel and application for science fair
OTomoya Sugikawa1, Kousuke Kubo1, Yumiko
Takagi' (1. Kagawa University)
9:40 AM-11:10 AM

[PO1-2am-09] The effect of online lessons on chemistry
practicum - an analysis of medical student
cases
OKiyotaka Okada1, Kaoruko Takechi1, Kohei
Shiraishi2, Haruo Matsumura' (1. Kindai
University Faculty of Medicine, 2. Kindai
University Faculty of Engineering)
9:40 AM - 11:10 AM

[POT1-2am-10] Development of Distance Classes and
Application for Face to face Classes in
General Chemistry at College of
Technology
CHirotoshi Sato1, Kozo Fukumotoz, Aiko Oshio'

(1. Kobe City College of Technology, 2.

University of the Ryukyus)
9:40 AM-11:10 AM

Academic Program [Poster] | 06. Analytical Chemistry | Poster

[PO1-2pm] 06. Analytical Chemistry
1:20 PM - 2:50 PM Area 1 (Online Meeting)

[PO1-2pm-01] Short-time detection of gaseous acetone
combining an active method and porous
glass sensor
OKodai Ito1, Asuya Suzuki1, Yasuko Yamada
Maruo' (1. Graduate school of engineering,
Tohoku institute of technology)

[PO1-2pm-02] pH dependence of nonanal detection chip
with combines of schiff s reagent and
nano porous material
©Naoto Kawamura1, Natsumi Abe1, Yasuko
Yamada Maruo' (1. Graduate School of
Engineering)

[PO1-2pm-03] Effect of electrolyte concentration on
surface oxide formation of corrole modified
platinum electrode
OKeiko Miyabayashi' (1. Shizuoka University)

[POT1-2pm-04] Degradation analysis of Celluloid
©Yuko Nishimoto'??, Yuki Aoyanagi', Fujio
Ohishi? (1. Faculty of Science, Kanagawa Univ.,

2. Research Institute for Integrated Science)



[POT1-2pm-05] Development of Novel Oligothiophene-

based Multiconfomational Ligands of
Solvent Extraction

CAtsushi Kubota1, Shimada Yutaro1, Yoda
Takayoshiz, Sakamoto Mune-aki3, Oshima
Syunichi®, Suzuki Yasutada® (1. Graduate
School of Engineering, Kanazawa Inst. Tech., 2.
College of Bioscience and Chemistry, Kanazawa

Inst. Tech, 3. Kanazawa Institute of Technology)

[POT1-2pm-06] Investigation of a nobel synthetic process

of 2-hydrazinobenzothiazole grafted
porous silicate by amine- carboxylic acid
coupling

Ovutaro Shimada1, Syunichi Oshimaz, Yasutada
Suzuki?, Muneaki Sakamoto® (1. Graduate
school of Engineering, Kanazawa inst. Tech., 2.

Kanazawa Institute of Technology)

[PO1-2pm-07] Synthesis and Fluorescence Property of

Quinazolylazacrowneter
ORyuji Osako1, Takeshi Hashimoto1, Takashi
Hayashita', Yumiko Suzuki' (1. Sophia

University)

[PO1-2pm-08] Evaluation of binding affinity using capillary

electrophoresis for thrombin-binding DNA
aptamer sequences optimized by machine
learning

OTakato Inagaki1, Naoki Tanaka1, Kazuki Ota1,
Yuiko Handa', Shingo Saito' (1. Graduate
School of Science and Engineering, Saitama

University)

[POT1-2pm-09] Screening Method for Thiabendazole in

Lemons by Parallel Factor Analysis of
Excitation-Emission Matrices
CHiroshi Matsui1, Kotaro Uchida' (1. Osaka

Institute of Public Health)

[PO1-2pm-10] Analysis of secretory regulators to elucidate

the mechanism of exosome production
©Maho Nakayama1, Daisuke Onoshima1, Hiroshi
Yukawa', Chitose Oneyama?, Yoshinobu Baba'

(1. Nagoya university, 2. Aichi Cancer Center)

[PO1-2pm-11] In vivo imaging of transplanted stem cells

and immune cells in bleomycin pulmonary
fibrosis model (pneumonia model).

©saho Morita1, Hiroshi Yukawa1, Kazuhide Sato1,
Daisuke Onoshima', Yoshinobu Baba' (1. The

Univ. of Nagoya)
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[PO1-2pm-12] Development of airborne bacteria
collection device for bioaerosol analysis
OTakaya Kawai1, Daisuke Onoshima1, Hiroshi
Yukawa1, Kosuke Nohiraz, Hongkyu Minz,
Yoshinobu Baba' (1. Nagoya university, 2.
Liberaware Co., Ltd)

[POT1-2pm-13] Measurement of brain tumor organoid-
derived extracellular vesicles using
nanowires
OShunsuke Suzki1, Takao Yasuiz, Atsushi
Natsume3, Fumiharu Ohka3, Shintaro Yamazaki3,
Kosuke Aoki3, Yotaro Kitano3, Akihide Arimaz,
Taisuke Shimadaz, Kazuki Nagashima4, Takeshi
Yanagida4, Yoshinobu Baba? (1. School of
Engineering, Nagoya University, 2. Graduate
School of Engineering, Nagoya University, 3.
Department of Neurosurgery, Nagoya University
Graduate School of Medicine, 4. Institute for
Materials Chemistry and Engineering, Kyushu
University)

[POT1-2pm-14] Determination of membrane protein-
specific lipids using gold nanoparticle-
based method
OSupak0|rn Wangamnuaypom1, Nobuaki
Matsumori1, Masanao Kinoshita' (1. Kyushu
University)

[POT-2pm-15] Skin Sensitization Test System Using
Immobilized Peptides and Photo-Labile
Linker with Mass Spectrometry Analysis
OYasutaka Samejima', Hiroshi Miyazaki 2, Yoshio
Hamada1, Kunihiko Yamashitaz, Kenji Usui' (1.
Konan University, 2. Daicel Corp)

[POT-2pm-16] Analysis of vascularization effects on
oxygen metabolism of a fibroblast spheroid
using scanning electrochemical microscopy
CRei Mukomoto1, Yuji Nashimoto1'2'3, Kosuke
Inog, Hitoshi Shiku™® (1. Graduate School of
Environmental Studies, Tohoku University, 2.
Frontier Research Institute for Interdisciplinary
Sciences, Tohoku University, 3. Graduate School
of Engineering, Tohoku University)

[POT1-2pm-17] Anion Sensing of Fluorescence Probe
Based on lon-pair Indium(lll) Complex
oKoji Kubono1, Tsuyoshi Kishigami1, Sugiyama
Takuya1, Kashiwagi Yukiyasuz, Tani Keita1, Yokoi

Kunihiko' (1. Osaka Kyoiku University, 2. Osaka



Research Institute of Industrial Science and
Technology)

[PO1-2pm-18] Designing a dipicolylamine type fluorescent
probe/boronic acid modified cyclodextrin
complex and detecting phosphate
derivatives.

OMasakage Masuko1, Tomotake Ashino1, Yu
Ebisawa1, Takeshi Hashimoto1, Takashi
Hayashita' (1. Sophia Univ.)

[POT1-2pm-19] Control of Surface Charge of Cyclodextrin
Nanogels Modified with Boronic Acid for
Bacteria Detection
Ovuki Iwai1, Kouta Sagehashi1, Takeshi
Hashimoto1, Takashi Hayashita1 (1. Sophia
University)

[PO1-2pm-20] Electrochemical deteection of phosphate
derivatives by boronic acid type ferrocene
probe/cyclodextrin complex
OKazuhiko Yoshida1, Maria Antonietta Casulli1,
Takeshi Hashimoto1, Takashi Hayashita1 (1.
Sophia University)

[POT1-2pm-21] Design of Prydiniumboronic Acid Probe
Modified Dendrimers and Their Bacteria
Discrimination Function
Ovotaro Takahashi1, Takashi Hayashita1, Takeshi
Hashimoto1, Asuka Yoyasu1, Koichi Manita1, Yota
Suzuki® (1. Sophia University, 2. Waseda
Univeersity)

[POT1-2pm-22] A method for the detection of singlet
oxygen under atmospheric conditions
using a PVA film containing an ESR spin
trap reagent
OTaiyu Shimozato', Yukiko Takahashi' (1.
Nagaoka University of Technology)

[PO1-2pm-23] Study on reaction conditions in the amino
acid analysis using reaction with phenol
and hypochlorite
Clkko Mikami1, Shota Isono1, Hiroshi Ijichi1 (1.

Tokai University)

Academic Program [Poster] | 10. Organic Chemistry -Organometallic

Compounds- | Poster
[PO2-2am] 10. Organic Chemistry -Organometallic

Compounds-
9:40 AM - 11:10 AM Area 2 (Online Meeting)
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[PO2-2am-01] Synthesis of piano stool type ruthenium
complexes with a long alkyl chain and their
behavior in water
OMisato Wakabayashﬂ, Yushi Nakamura1, Tetsuo
Ohta', Yohei Oe' (1. Doshisha University)

[PO2-2am-02] Application of imidazo[1,5-a]pyridine
carbene bearing chiral sulfur atoms to
asymmetric catlyses
OTakuya Sonoda', Masaya Kanamori', Fumitoshi
Shibahara', Toshiaki Murai' (1. Faculty of
Engineering, Gifu University)

[PO2-2am-03] Synthesis of N-(2-bromobenzyl)imidazole-
type NHC Coordinated PEPPSI Complexes
and Their Catalytic Application
ORen Umeda', Tetsuya Yamamoto' (1. Tokyo
Denki University)

[PO2-2am-04] IPent-based Imidazoline-type NHC-
Coordinated Cyclometallated Palladium
Complexes Catalyzed 1,2-Adition of
Arylboron Compounds to Carbonyl
Compounds
Ovuta Okuda’, Tetsuya Yamamoto' (1. Tokyo
Denki University)

[PO2-2am-05] Catalysis of NHC Coordinated
Cyclometalated Palladium Hydroxide
Complexes
Yuta Okuda1, Ryu Tadano1, Minori Shimizu1, or
etsuya Yamamoto' (1. Tokyo Denki University)

[PO2-2am-06] Synthesis and Catalytic Application of
Palladacycle Complex with Pyridine-
Carboxylate Ligand
Ovudai Kitahara1, Minori Shimizu1, Tetsuya
Yamamoto' (1. Tokyo Denki University)

[PO2-2am-08] Palladium-Catalyzed Formation of
o, v -Disubstituted Allylsilanes and
Application to Carbonyl Allylation
©Mayo Ishibashi', Yoshikazu Horino" (1. The
Univ. of Toyama)

[PO2-2am-09] Synthesis of 3-Allylindole Derivatives Using
Pd-Catalyzed Reaction with P,Olefin Type
Ligand
OToshiki Yamaoka1, Takashi Mino1, Chihiro
Masuda, Kohei Watanabe, Yasushi Yoshida1,
Masami Sakamoto' (1. Chiba University)

[PO2-2am-10] Chiral Amine-Derived Cinnamamide Type
Ligands for Pd-Catalyzed Asymmetric



Reaction

OYouhei Fujisawa1, Takashi Mino1, Mitsuru
Hirama1, Takumu Akiyama1, Ryo Saito1, Yasushi
Yoshida', Masami Sakamoto' (1. Chiba
University)

[PO2-2am-11] Cinnamamide Type Chiral Ligands with
Axial Chirality for Pd-Catalyzed asymmetric
Reaction
OKaito Koki', Takashi Mino', Kaho Takaya',
Yasushi Yoshida1, Masami Sakamoto' (1. Chiba
University)

[PO2-2am-12] Application of imidazo[1,5-a]pyridine
carbene with electron-donating substituent
to catalyses
OTakuma Umeda1, Yoshifuru Shibata1, Fumitoshi
Shibahara', Toshiaki Murai' (1. Faculty of
Engineering, Gifu University)

[PO2-2am-13] a-selective Allylation of Azo Compounds
Using Metallic Barium
OMasayuki Niwa1, Akira Yanagisawa1 (1. Chiba
Univercity)

[PO2-2am-14] Asymmetric a-Cyanation of B -Ketoesters
Using Chiral Tin Alkoxide Catalysts
Ovuki Hinata1, Akira Yanagisawa1, Takamichi
Watanabe? (1. Chiba University, 2. Nippoh
Chemicals)

[PO2-2am-15] Allylic Alkylation with Grignard Reagents
Catalyzed by Zinc-N-Heterocyclic Carbene
Complexes
OTakeshi Yamada1, Riku Nagura1, Ryusei Miura1,

Sentaro Okamoto’ (1. Kanagawa Univ.)

Academic Program [Poster] | 11. Organic Chemistry -Structural Organic
Chemistry- | Poster

[POT1-2vn] 11. Organic Chemistry -Structural Organic

Chemistry-
4:10 PM - 5:40 PM Area 1 (Online Meeting)

[PO1-2vn-01] Preparation and Photoproperties of
Diphenylhexatriene Dimers
©Yoriko Sonoda' (1. AIST ESPRIT)
[POT1-2vn-02] One-Pot Synthesis of m-Extended
Pentacene via Oxidative Cross-
Dehydrogenative Annulation

CHaruka Nakanishi1, Masahiro Togoz, Yuto
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Yamadaz, Masahiro Muraoka1, Michihisa Murata'

(1. Faculty of Engineering, Osaka Institute of
Technology, 2. Graduate School of Engineering,
Osaka Institute of Technology)

[PO1-2vn-03] Steric and electronic effects of the
dimethylborylethynyl group on arenes
OKentaro Mishiba1, Yuya Tanakaz, Munetaka
Akita? (1. Tokyo Metropolitan Industrial
Technology Research Institute, 2. Laboratory for
Chemistry and Life Science, Tokyo Institute of
Technology)

[PO1-2vn-04] Self-Assembly of 5-Boryl-2,3’ -bipyridine
OShigeharu Wakabayashi1, Masahiro Takumiz,
Aiichiro Nagaki2 (1. Suzuka University of Medical
Science, 2. Kyoto University)

[PO1-2vn-05] Development of 1,3-diphenylpropane
derivatives exhibiting selective excimer
emission
OTakanobu Taguchi1, Takeshi Yamada1, Ryuitiro
Yada, Yuki Iwasaki, Sentaro Okamoto' (1.
Kangawa University)

[PO1-2vn-06] Synthesis and structures of helical aromatic
ketones with multiple fused anthraquinones
OKozue Morioka', Shinji Toyota', Eiji Tsurumaki',
Kei Fujise (1. Tokyo Institute of Technology)

[PO1-2vn-07] Flapping fluorophore bearing pyrene
groups: Synthesis and photophysical
properties
Ovutaka Ishikawa1, Takuya Yamakado1, Shohei
Saito' (1. Kyoto University)

[POT1-2vn-08] Synthesis and Optical Properties of Alkylthio
Substituted 2,5-Di(1,3-dithiol-2-ylidene)-
1,3-dithiolane-4-thione Derivatives
OKazumasa Ueda1, Sakura Kawamura1, Shinya
Sugimoto' (1. Shizuoka University)

[POT1-2vn-09] Structure and optical property of
tris(naphthaleneimide)benzene
CToshiaki Ikeda1, Hiro Sugawara1 (1. Tokai
Univ.)

[PO1-2vn-10] Synthesis and Theoretical Calculation of
Terarylene with magnetic switching by
Photoisomerization
OKasei Bai', Kenji Higashiguchi', Kenji Matsuda’

(1. Kyoto University)

[POT1-2vn-11] Synthesis and properties of a fully fused

1,3,4,6-tetraphenyl-2,5-dithiapentarene



OMasato Hisada', Daiki SHIMIZU', Kenji
MATSUDA' (1. Kyoto University)
[POT1-2vn-12] Investigating contribution of radical unit to
molecular conductance with STM apparent
height measurement
oRyuto Yasui1, Daiki Shimizu1, Keniji Matsuda’
(1. Kyoto University Graduate School of
Engineering)
[POT1-2vn-13] Synthesis of Tetrathiafulvalene (TTF)-

annulated Silicon Tetraazaporphyrin

OMari Iguchi’, Soji Shimizu’, Hiroyuki Furuta' (1.

Kyushu University)

[PO1-2vn-14] Synthesis of Cyclic Porphyrin (2.1.2.1)
Oligomers
OArisa Ueda1, Daiki Kuzuhara1, Noriyuki
Yosimoto' (1. The Univ. of Iwate)

[PO1-2vn-15] The Study on the Development of a Carbon
Surface Densely Modified by Aryl Groups
with Molecular Recognition Sites
Ovuto Ota’, Kazukuni Tahara? (1. Graduate
School of Science and Technology, Meiji
University, 2. School of Science and Technology,
Meiji University)

[POT1-2vn-16] Synthesis and properties of novel aromatic
compounds based on proton-electron
donor and acceptor units
Honami Inobe1, Yasukazu Hirao1, Takashi Kubo'

(1. Graduate School of Science, Osaka
University)

[POT1-2vn-17] Borole-Embedded Polycyclic Compounds
with High Lewis Acidity
Ovuki Shimizu1, Naoki Ando1, Shigehiro
YamaguchiL2 (1. Grad. Sch. Sci, Nagoya Univ., 2.
ITbM, Nagoya Univ.)

[PO1-2vn-18] Synthesis of Novel Selenophene Derivatives
by Photoreaction of Selenium-substituted
Arenes
oRyoji Kishibe1, Shunsuke Furukawa1, Masaichi
Saito' (1. Saitama University)

[POT1-2vn-19] Synthesis, electronic state and magnetic
properties of pyrene having a stable
phenoxy residues at the 4, 10-position.
©Junta AOYAMA', Masahiro TERAGUCHI', Toshiki
AOKI', Takashi KANEKO' (1. Grad. Sch of Sci
&Tech., Niigata Univ. )

[POT1-2vn-20] Synthesis of belt-like molecules using cis
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selectivity of tertiary aromatic amide and
direct arylation.

ODaiki Miyamoto', Koji Takagi' (1. Nagoya
Institute of Technology)

[PO1-2vn-21] Ligand effect in the nickel-catalyzed poly
(hetero) arene synthesis
OHiroyuki Fukuoka1, Koki Susami1, Yushin
Shibuya1, Kentaro Okano1, Atsunori Mori? (1.
Kobe University, 2. Research Center for
Membrane and Film Technology, Kobe
University)

[POT1-2vn-22] Synthesis of aminotroponimine dendrimers
and their metal coordination properties
©Nakasone Takuma1, Sato Ohki' (1. saitama
university)

[POT1-2vn-23] Synthesis of a compound having subunits
with a long C-C bond based on fluorenyl
scaffold.

OShohei FUJII', Tomohiko NISHIUCHI', Takashi
KUBO' (1. Osaka University)

[PO1-2vn-24] Oxidation reaction of
2,2’ -bis(pinacolboryl)-3,3’ -biguaiazulene
Ovusei Narita', Ohki Sato' (1. saitama
university)

[POT1-2vn-25] Synthesis of 2-S-substituted guaiazulenes
derived from 2-iodoguaiazulene
©Michito Teratani', Ohki Sato' (1. Saitama
University)

[PO1-2vn-26] Synthesis and Structures of £ -Tetra-
substituted 5,15-Dioxaporphyrin and Its
Dication Species
©Jun Nagano1, Soji Shimizu1, Hiroyuki Furuta'

(1. Kyushu University)

[PO1-2vn-27] Synthesis and properties of tryptanthrin
analogues containing azulene rings
OYuhei Nakazawa', Ryuta Sekiguchi?, Taku Shoji?,
Akira Ota?, Shunji Ito®> (1. Graduate School of
Science and Technology Shinshu University, 2.
Faculty of Science, Shinshu University , 3.
Graduate School of Science and Technology,
Hirosaki University )

[POT1-2vn-28] Chemoselective oxidation of phosphines
and phosphites to their oxides by cofactor
Flavin derivatives.

OFika Suruga', Ziying Jin', Masahiro Kobayashi',

Kana Yamamoto' (1. The Univ. of Waseda,



Graduate School of Advanced Science and
Engineering)

[PO1-2vn-29] Oxidation of (o + & )-Mixed Delocalized
Compounds Bearing Terphenyl Skeletons
OKoki Takahashi1, Shunsuke Furukawa1, Saito
Masaichi' (1. Saitama University)

[PO1-2vn-30] Synthesis and physical properties of new
squaraine dyes substituted with 1,3-dithiole
rings
Otsukasa murata1, Daisuke Sakamaki1, Taishi
Oka1, Takeshi Maeda1, Shigeyuki Yagi1, Hideki
Fujiwara' (1. Osaka Prefecture University)

[PO1-2vn-31] Synthesis of BN-Embedded Corannulene
Using Haloboration Reactions
ONaoya Okada1, Haruka Oya1, Hajime Gotoh1,
Soichiro Nakatsuka1, Takuji Hatakeyama1 (1.
Kwansei Gakuin University)

[POT1-2vn-32] Development of extended TTF derivatives
substituted with phenoxy radicals
Cmisuzu hattori1, Daisuke Sakamaki1, Hideki
Fujiwara' (1. Osaka Prefecture University)

[PO1-2vn-33] Synthesis and Properties of Azulene-fused
1H-pyrrolo[2,3-b]quinoxaline derivatives
OSota Yuruka', Ryuta Sekiguchi', Taku Shoji',
Akira Ohta' (1. Shinshu university)

[PO1-2vn-34] A versatile synthesis of asymmetrical
naphthalene diimide molecules via stepwise
condensation reaction
ORyuya Ohba’, Kenta Goto', Fumito Tani' (1.
Kyushu University)

[PO1-2vn-35] Synthesis of m-extended fused carbazole
derivatives by alkyne cycloisomerization
OShunsuke Nakamura', Eiji Tsurumaki', Shinji

Toyota' (1. Tokyo Institute of Technology)

Academic Program [Poster] | 12. Organic Chemistry -Organic Crystals,
Supramolecular Chemistry- | Poster

[PO3-2am] 12. Organic Chemistry -Organic Crystals,

Supramolecular Chemistry-
9:40 AM - 11:10 AM Area 3 (Online Meeting)

[P03-2am-01] ‘Solvent-induced chirality switching’
effect in the enantioseperation of 2-
chlorotropic acid by (1R,2S)-(—)-2-amino-

1,2-diphenylethanol (ADPE)
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OSRINIVAS CHANDRASEKARAN1, HIROSE
TAKUJI", KODAMA KOICHI' (1. Saitama
University)

[PO3-2am-02] Structure examination of achiral amine in
optical resolution of sulfoxides by the salts
of achiral amine and chiral carboxylic acid.
OSuzuki Taichi1, Hirose Takuji1, Kodama Koichi'

(1. Saitama University)

[PO3-2am-03] Role of stimulus molecules on the switching
of gas inclusion in crystalline nano-cavities
Ryosuke Miyake', ®Kao Minagawa' (1.
Ochanomizu University)

[P03-2am-04] Synthesis and metal coordination behaviors
of chiral tripeptide ligands towards
introducing chirality into flexible
macrocyclic complexes
OShoko Tanaka1, Akira Ando1, Yui Sato1, Ryosuke
Miyake' (1. The University of Ochanomizu)

[P03-2am-05] The synthesis of a novel oxime derivative
OKatsuya Uchida', Mitsuaki Suzuki' (1. The
Univ. of Josai)

[PO3-2am-06] Construction and Property of Porous
Structures by Cyclic Aromatic Amides
OHyuma Masu', Asuka Saito', Ryo Yamakose',
Isao Azumaya2 (1. Chiba University, 2. Toho
University)

[PO3-2am-07] Inclusion Ability of Salts between
Tritylthiocarboxylic Acids and Amines and
Their Crystal Structures
OHikari Fukuda1, Shoji Matsumoto1, Motohiro
Akazome'
School)

[PO3-2am-08] Tubular Assembly of 3,5-Substituted
Pyridine Hydrobromide Crystallized via

(1. Chiba University Graduate

Halogen and Hydrogen Bonding
Ovutaro Yamashita', Shohei Tashiro’, Mitsuhiko
Shionoya1 (1. Grad. Sch. Sci., The Univ. of
Tokyo)
[PO3-2am-09] X-ray observation of chiral structures
induced within a porous peptide complex
OBailing Zong1, Ami Saito1, Tomohisa Sawada1'2,
Makoto Fujita"® (1. Grad. Sch. Eng., The Univ.
of Tokyo, 2. JST PRESTO, 3. IMS)
[P03-2am-10] Synthesis,crystal structures and solid-state
fluorescence properties of anthracene-2,3-

dicarboximides with substituents on the



anthracene ring and/or on the imide N-
atom

ONagisa Kobayashi', Kengo Kawamoto', Shin-
ichirou Katou1, Takashi Kobayashiz, Hiroyoshi
Naitoz, Jun-ichi Nishidag, Takeshi Kawase3,
Chitoshi Kitamura' (1. The University of Shiga
Prefecture,, 2. Osaka Prefecture University, 3.
University of Hyogo)

[PO3-2am-11] Hydrogen-bonded frameworks based on
dimethyldihydropyrene derivatives
©Yuna Yamaguchi1, Ichiro Hisaki' (1. Osaka
University)

[PO3-2am-12] Hydrogen-bonded organic frameworks of
pyrazinoquinoxaline derivatives with
rotatable units
OHaruka Kubo1, Ichiro Hisaki' (1. Osaka
University)

[PO3-2am-13] Construction of a hydrogen-bonded
organic framework through shape-fitted
assembly of non-planar m-molecule
©Mao Yamaguchi', Ichiro Hisaki' (1. Osaka
University)

[PO3-2am-14] Construction of hydrogen-bonded organic
frameworks based on benzothiadiazole
OAyana Moriyama1, Ichiro Hisaki' (1. Osaka
University)

[PO3-2am-15] Construction of porous structures having
perfluoro space composed of tetrahedral
tetrasulfonic acids and fluorinated
tritylamines and their properties.
OTakahiro Ami1, Hiroi Sei1, Norimitsu Tohnai'

(1. Osaka University)

[PO3-2am-16] Construction of porous structures
composed of sulfonic acid having
asymmetric molecular rotor unit and
various amines and their physical
properties
CHirohisa Yanagikawa1, Tetuya Miyano, Norimitu
Tohnai' (1. Osaka Univercity)

[PO3-2am-17] Molecular arrangement control in solid
state of organic salts composed of BTBT
disulfonic acid and alkylamines and their
properties
ORyota Akai1, Ryunosuke Nishida, Norimitsu
Tohnai' (1. Osaka University)

[PO3-2am-18] Characterization of Electronic Properties of
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Hexaazatriphenylene-Derivatives with
Columnar Structure
OHiroki Mori' (1. Kwansei Gakuin University)

[PO3-2am-19] Mechanofluorochromic properties of
phenylanthracene derivatives
OTadatoshi ADACHI", Fumihiro KANNEN',
Takahiro KUSUKAWA! (1. Kyoto Institute of
Technology)

[PO3-2am-20] Unusual photoinduced shape change of a
crystal composed of a diarylethene with
dodecyl groups.

OTakuya Higashiguchﬂ, Daichi Kitagawa1, Seiya
Kobatake' (1. Osaka City Univ.)

[PO3-2am-21] Photomechanical behavior of crystals
consisting of diarylethenes with
perfluoroalkyl groups
OTakafumi Mizuguchi1, Daichi Kitagawa1, Seiya
Kobatake' (1. Osaka City Univ.)

[P03-2am-22] Self-assembly and defect multiplication of
diarylethene chiral microcrystals by
sublimation process
ORyo Nishimura1, Yohei Hattori1, Hiroyuki
Mayamaz, Masakazu Morimoto3, Akiko Sekine4,
Satoshi Yokojima®, Shinichiro Nakamura®, Kingo
Uchida' (1. Ryukoku Univ., 2. Asahikawa Med.
Univ., 3. Rikkyo Univ., 4. Tokyo Tech, 5. Sch.
Pharm., TUPLS, 6. RIKEN)

[PO3-2am-23] Regulation of molecular arrangements and
photoluminescence properties of charge-
transfer crystals with tetracyanobenzene
and organic salts composed of anthracene
disulfonic acid and amines
Yo Kinoshita1, Norimitsu Tohnaiz, Yumi
Nakajima® (1. Osaka Univ., 2. Oska Univ.)

[PO3-2am-24] Photodimerization of
Tetraaryl[3]cumulenes and Crystallization-
induced Emission of the Dimers
Keita Hoshi1, Shoko Ueta1, Tetsuro Katayamam,
Akihiro Furube1'2, Keiji Minagawa1, Yasuhiko
Kawamura1, Yasushi Imada1, OFumitoshi
Ya1gishita1’2 (1. Tokushima Univ., 2. Institute of
Post-LED Photonics, Tokushima Univ.)

[PO3-2am-25] Structure and Chiroptical Property of
Supramolecular Gels Formed by
Carbamoylated Riboflavin and Optically

Active Melamine Derivatives



Ovuta Teranishi1, Ryo Kozakoz, Hiroki lida'? (1.
Interdisciplinary Faculty of Science and
Engineering, Shimane University, 2. Graduate
School of Natural Science and Technology,
Shimane Univesity)

[PO3-2am-26] Formation of gels by conjugated oligomers
- CNTs composite and application to
chemical sensors
©Denta Kimpara', Naoya Adachi' (1. Tokyo
Denki University Graduate School)

[PO3-2am-27] Oxoacid recognition of a diamidine having
a tetraphenylethylene unit with a
rotationally restricted phenyl group
©Maho YAMAGUCHI', Ayaka NAKAGAWA',
Takahiro KUSUKAWA' (1. Kyoto Institute of
Technology)

[PO3-2am-28] Hydrostatic-Pressure Effects on
Fluorescein-Polylysine Conjugates
Ososhi Wakako1, Kotoe Nakasha1, Keiichi
Nakagawa®>, Gaku Fukuhara'® (1. Tokyo
Institute of Technology, 2. The University of
Tokyo, 3. JST-PRESTO)

[PO3-2am-29] Synthesis of Conjugated Compounds with
Urea Bond as Recognition Site and
Application to Fluorescent Chemical
Sensors
OShoki Takano', Naoya Adachi' (1. Tokyo
Denki University Graduate School)

[PO3-2am-30] Acid-triggered Mechanochromic
Luminescence of Pyridyl-substituted
Imidazole Derivatives
ORikuto KUBOTA’, Yangiu YUAN", Ryohei
YOSHIDA', Suguru ITO' (1. Yokohama National
University)

[PO3-2am-31] Development and functions of a
supramolecular photocatalyst induced by
self-assembly of a rhodamine dye
OSatomi Hagio1, Hajime Shigemitsu1, Tomoe
Tamemoto', Youhei Tani', Toshiyuki Kida' (1.
Osaka university)

[PO3-2am-32] Synthesis of «-cyclodextrin dimers bearing
plural aromatic linkers and evaluation of
their inclusion ability.

OKeigo Nakamura1, Hajime Shigemitsu1,
Toshiyuki Kida' (1. Osaka University)
[PO3-2am-33] Self-Aggregates of Chlorophyll Derivatives
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Possessing Alkyl Groups on Rings | and IV
OTakuma Yoshiyama1, Ryo Inoue1, Daiki Tsutsui1,
Tomohiro Miyatake' (1. Faculty of Advanced
Science and Technology, Ryukoku Univ.)

[PO3-2am-34] Solid-state optical properties of free-base
chlorins
Ovuki Nagaoka1, Ryo Inoue1, Tomohiro
Miyatake1 (1. Faculty of Advanced Science and
Technology, Ryukoku Univ.)

[PO3-2am-35] Synthesis of carbazole-based ligands for a
photo- and redox-active coordination cage
OYugo Kawaguchi', Yukari Tamura’, Hiroki
Takezawa', Makoto Fujita1 (1. The University of
Tokyo)

[PO3-2am-36] Evaluation of Cavitand-Driven Au-Catalysis
for Selective Hydration of Internal Alkynes
OTomoyuki Maruyama1, Tetsuo Iwasawa' (1.
Ryukoku Univesity)

[PO3-2am-37] Chirality-Amplification Sensing with
Dynamic Oligomer Duplex
OAmane Homma', Gaku Fukuhara'*? (1. Tokyo
Institute of Technology, 2. JST-PRESTO)

[PO3-2am-38] Synthesis and Complexation Properties of a
Host Having 2-Phenyl-1,3-benzodithiolium
Units as Molecular Recognition Sites.
OYuya Hayashi', Akira Ohta' (1. Shinshu
University)

[PO3-2am-39] Cyclen-Containing Cylindrical
Cryptand/Silver Complexes for Controlling
Inclusion Ability to Alkyl Diamines
CAkihiro Otsuka1, Lee Eunjiz, Ju Huiyeong1, Mari
Ikeda3, Shunsuke Kuwahara1, Yoichi Habata'

(1. Toho Univ., 2. Gangneung-Wonju National

Univ., 3. Chiba Inst. of Tech.)

[PO3-2am-40] Synthesis of Polycatenane
OKohei MAKI", Nobuhiro Kihara' (1. Kanagawa

University)

Academic Program [Poster] | 14. Organic Chemistry -Aromatic,
Heterocyclic, and Heteroatom Compounds- | Poster

[PO2-2pm] 14. Organic Chemistry -Aromatic,
Heterocyclic, and Heteroatom

Compounds-
1:20 PM - 2:50 PM Area 2 (Online Meeting)




[PO2-2pm-01] Synthesis and Optical Properties of Novel
Chiral Compounds Based on V-shaped
Bianthracene
ORiki Sawamura1, Makoto Miyasaka1 (1.
Graduate School of Engineering, Tokyo Denki
Univ.)

[PO2-2pm-02] Synthesis and Properties of Kekulene
Derivatives
OHiroki Iwabuchi', Daiki Kuzuhara' (1. lwate
University)

[PO2-2pm-03] A Study on the Synthesis of
Benzo[3,4]cyclobuta[1,2]thiophenes
OKoki Koyama1, Kazukuni Tahara® (1. Graduate
School of Science and Technology, Meiji
University, 2. School of Science and Technology,
Meiji University)

[PO2-2pm-04] Synthesis and Optical Propertied of Pyrene-
Containing [5]Helicene
OKazuki Ishibashi1, Makoto Miyasaka1 (1. Tokyo
Denki University)

[PO2-2pm-05] Synthesis and Chiroptical properties of
[n]helicene-like compounds
OAkari Ito! (1. Tokyo Denki University)

[PO2-2pm-06] Computational Study for the Aromatic
Nucleophilic Substitution of 4-
Dimethylamino-3-trifluoroacetylquinoline
with Various Nucleophiles
Norio Ota1, Souma Nakagawa1, Ovasuhiro
Kamitori', Etsuji Okada' (1. Kobe Univesity)

[PO2-2pm-07] Synthetic of a novel benzodiazepine
CHaruka Kaneko1, mitsuaki suzuki1, junki tomita®

(1. josai university, 2. josai university
instrumental analysis center)

[PO2-2pm-08] Novel Preparation of 2,5-Diarylpyrroles
through 1,5-HAT of imino-nitrogen-
centered radicals
“Momoko Nakamura', Hideo Togo1 (1. Chiba
University)

[PO2-2pm-09] Synthesis of Multi-functional Azoles via 2-
Selective Direct C-H Bond Arylation of 4,5-
Dibromoazoles towards Development of
Functional Materials
©Haruna Iinuma1, Syoma Katayama1, Fumitoshi
Shibahara', Toshiaki Murai' (1. Faculty of
Engineering, Gifu University)

[PO2-2pm-10] Synthesis of m-extended asymmetric
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azaBODIPYs using nitroso bicyclopyrrole
oRyota Mori1, Yukinori Kobayashi1, Minenari
Asakura', Makoto Roppongi?, Satoshi Ito' (1.
Department of Applied Chemistry, Faculty of
Engineering, Utsunomiya University, 2. Center
for Industry-University Innovation Support of
Utsunomiya University)

[PO2-2pm-11] Synthesis of BenzoBODIPYs with
substituents at fused rings
OHideyuki Asahina1, Minenari Asakura, Makoto
Roppongi', Satoshi Ito! (1. The Univ. of
Utsunomiya)

[PO2-2pm-12] Synthesis of p-Extended BODIPY
Derivatives Possessing Alkynyl Substituents
©Yuma Sato1, Masatoshi Ishida1, Hiroyuki
Furuta' (1. Kyushu university)

[PO2-2pm-13] Synthesis and elucidation of properties of
nitrogen-containing bidentate ligands
having a thiazole ring as a core structure
and their boron complexes
OKiyono Matsuoka', KhurniaKrisna Puji
Pamungkas1, Toshiaki Murai' (1. Faculty of
Engineering, Gifu University)

[PO2-2pm-14] Modified Synthesis of lododihydropyrrole
by lodine-mediated Cyclization
oRyohei Nakada1, Motohiro Akazome1, Shoji
Matsumoto™? (1. Chiba University Graduate
School, 2. Mitsui Chemicals, Inc.)

[PO2-2pm-15] Practical Synthesis of Deuterium Labeled
Indoles
OKazuki Arai1, Takeshi Yamada1, Rie Nakagawa1,
Sentaro Okamoto' (1. Kanagawa University)

[PO2-2pm-16] The elucidation for thermal stability in
atropisomers of substituted carbazole
dimer linked by N-N bond
OToshifumi Kobayashi1, Fumitaka Ishiwariz,
Takanori Fukushima3, Kengo Hanaya1, Takeshi
Sugai!, Shuhei Higashibayashi' (1. Keio
University, 2. Osaka University, 3. Tokyo Institute
of Technology)

[PO2-2pm-17] Reaction of N-sulfonyl-1,2,3-triazole with
B -Diketone
OTakuya Koizumi1, Yuto Yabuchi1, Yuki Sakai1,
Taiga Fujimoto', Ryoto Itani' (1. Kobe City
College of Technology)

[PO2-2pm-18] Novel Preparation of 5-lodoxazoles and



Derivatization
OAya Saito', Hideo Togo' (1. Chiba
University)

[PO2-2pm-19] Preparation of Benzothiazole Derivatives
from 2,2’ -Dithiodianilines under Copper
Catalyst
OKeisuke Minami', Maki Minakawa' (1.
Yamagata University)

[PO2-2pm-20] Studies on Mechanism of Substrate
Selectivity in Asymmetric Michael Addition
Reaction Using Thiazolium lonic Liquid
Catalysts
OShunsuke Kimura1, Satoshi Kitaokaz, Yuichi
Ishikawa', Kaoru Nobuoka' (1. Oita Univ., 2.
Kindai Univ.)

[PO2-2pm-21] Novel One-Pot Preparation of 4-
lodoisoquinolines and 3-lodopyrroles with
I, via lodocyclization
OHiroki NARUTO', Kaho Shibasaki', Hideo Togo'

(1. Chiba University)

[PO2-2pm-22] Novel Preparation of 1,3-
Diarylisoquinolines with Aryl 2-lodophenyl
Ketones
OKaho SHIBASAKI', Hideo Togo' (1. Chiba
University)

[PO2-2pm-23] Novel Preparation of 6-Substituted
Phenanthridines Through Beckmann
Rearrangement
OKohei Nakamura1, Moriyama Katsuhiko1, Hideo
Togo' (1. The Univ. of Chiba)

[PO2-2pm-24] Novel Preparation of 6-Substituted and 6-
Unsubstituted Phenanthridines Using DIH
and Its Derivatization
OKei Yanai' (1. Chiba University)

[PO2-2pm-25] Aerobic Oxidative Benzimidazole Ring
Formation from Benzylamine and
Phenylenediamine Using Riboflavin
Derivative as an Organophotocatalyst
OYuta Shiogai', Hiroki lida "2 (1.
Interdisciplinary Faculty of Science and
Engineering, Shimane University, 2. Graduate
School of Natural Science and Technology,
Shimane University)

[PO2-2pm-26] Preparation and fluorescent properties of
imidazopyridine based ionic liquids

oRyo Nozoe1, Kaoru Nobuokaz, Satoshi Kitaoka'
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(1. Kindai Univ., 2. Oita Univ.)

[PO2-2pm-27] Tetraphenylporphyrin preparation in the
Acidic deep eutectic solvents
©Maho Motohiro1, Kaoru Nobuokaz, Satoshi
Kitaoka' (1.Kindai Univ., 2. Oita Univ.)

[PO2-2pm-28] Synthesis of Tetrabenzoporphyrins with
substituents at fused rings
OKenta Horikoshi1, Minenari Asakura, Makoto
Roppongi', Satoshi Ito' (1. The Univ. of
Utsunomiya)

[PO2-2pm-29] Synthetic Studies of an Aromatic
Norcorrole Phosphine Complex
Ovuta Jun—i1, Yoshiyuki Mizuhata1, Norihiro
Tokitoh! (1. Institute for Chemical Research,
Kyoto University)

[PO2-2pm-30] Dynamic Control of Axial Chirality of
Nicotinamides by Chiral Salt Formation
Takumi Nakamura1, OMomoka Hosaka1, Hiroki
Tsurusakiz, Yasushi Yoshida1, Takashi Mino1,
Masami Sakamoto' (1. Graduate School of
Engineering, Chiba Univ., 2. The Univ. of Chiba)

[PO2-2pm-31] Influence on Counter Anion of Cyclic
Thioamidium Salts by Introduction Oxygen
Functional Substituent in lodine-mediated
Cyclization of o-Ethynylthiobenzamide
OTakuto Nagamatsu1, Motohiro Akazome1, Shoji
Matsumoto' (1. Chiba University Graduate
School)

Academic Program [Poster] | 14. Organic Chemistry -Aromatic,
Heterocyclic, and Heteroatom Compounds- | Poster

[PO3-2pm] 14. Organic Chemistry -Aromatic,
Heterocyclic, and Heteroatom

Compounds-
1:20 PM - 2:50 PM Area 3 (Online Meeting)

[PO3-2pm-01] Mizoroki-Heck Reaction in water using
thermo-responsive polymer micelles
ORikito Arai', Noriyuki Suzuki', Yuko Takeoka',
Masahiro Rikukawa', Fu-yu Tsai® (1. Sophia
University, 2. National Taipei University of
Technology)

[PO3-2pm-02] Development of Environmentally-Benign
Catalytic Enantioselective Michael Addition

using B-Amido Allylboronate



Tetsuya Sengoku’, OTakuto Kajihara1, Mari
Inaba’, Yuma Asano’, Hidemi Yoda' (1.
Shizuoka University)

[PO3-2pm-03] Development of new synthetic method for
lactam derivatives based on amide
allylation.

Tetsuya Sengoku1, OAyaka Takano1, Hidemi
Yoda' (1. Shizuoka University)

[PO3-2pm-04] Development of catalytic enantioselective
amide allylation of imine derivatives in
water
Tetsuya Sengoku’, OMitsuo Wada', Wataru
Anze', Hidemi Yoda' (1. Shizuoka University)

[PO3-2pm-05] Efficient synthesis of bay-monobrominated
perylene diimides
Keisuke Fujimoto1, Kentaro Uchida1, Mayuko
Nakamura1, OMasaki Takahashi' (1. Shizuoka
University)

[PO3-2pm-06] Total Optical Resolution of Scuccinimides
using Crystal Chirality
Kazutaka Sanada1, Kazuki Nishihata1, Yasushi
Yoshida1, Takashi Mino1, Shinichi Suzukiz, oM
asami Sakamoto' (1. Chiba University, 2.
Yokohama University of Pharmacy)

[PO3-2pm-07] tert-Butyltetramethylguanidine-Promoted
Synthesis of Butyl Carbamate from
Ammonium Carbamate and Butyl Bromide
OMasatoshi Mihara’, Taiga Nozaki?, Kengo
Hyodoz, Takeo Nakai1, Takatoshi Ito! (1. Osaka
Research Institute of Industrial Science and
Technology, 2. Faculty of Science and
Engineering, Kindai University)

[PO3-2pm-08] Three Components Condensation Reaction
of 1-Methylamino-2,4-
bis(trifluoroacetyl)naphthalene with
Aldehydes and Aqueous Ammonia:
Synthesis of Novel Fluorine-Containing
Dihydrobenzoquinazolines
Souma Nakagawa?, “Etsuji Okada' (1.
Graduate School of Engineering, Kobe
University, 2. Faculty of Engineering, Kobe
University)

[PO3-2pm-09] Synthesis of Novel Fluorine-Containing
Dihydrobenzoquinazolines Starting from1-
Methylamino-2-trifluoroacetylnaphthalene

oMayuko Nozawa', Souma Nakagawa1, Etsuji
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Okada® (1. Faculty of Engineering, Kobe
University, 2. Graduate School of Engineering,
Kobe University)

[PO3-2pm-10] A Facile Synthetic Method for Novel
Trifluoromethylated
Dihydrobenzoquinazolines
OTakumi Mitsuhashi', Souma Nakagawa', Etsuji
Okada® (1. Faculty of Engineering, Kobe
University, 2. Graduate School of Engineering,
Kobe University)

[PO3-2pm-11] Construction of consecutive tetra-
substituted stereogenic centers by
asymmetric oxazolones addition reaction to
2H-azirines
OKazuki Fujita1, Masataka Miura1, Shuichi
Nakamura' (1. Nagoya Institute of
Technology)

[PO3-2pm-12] Development of Regioselective Catalyst
Using Hydrogen Bonding between Amides
CJoto Yabe1, Nobuhiro Kihara! (1. Kanagawa
university)

[PO3-2pm-13] Inclusion Behavior of Unsaturated
Thiacrown Ethers possessing Benzene
Rings and cis-Double Bonds with
Fullerenes
OMizuki Takasugi1, Kazunori Hirabayashi1,
Masahiro Kakoz, Takeshi Akasaka1'3, Toshio
shimizu' (1. Tokyo Metropolitan University, 2.
Univ. of Electro-Commun., 3. Foundation for
Advancement of International Science)

[PO3-2pm-14] Development of Giese-type reaction using
sulfone derivatives under metal-free visible-
light conditions
Tetsuya Sengoku’, ©Daichi Ogawa1, Haruka
lwama', Hidemi Yoda' (1. Shizuoka
University)

[PO3-2pm-15] Studies on Intramolecular Interaction
between Selenium and Fluorine Atoms of
Aryl Selenoesters
OKiyoto Taguchi1, Dai Sawayanagi', Soushi
Miyazaki', Osamu Niyomura' (1. Chubu
University)

[PO3-2pm-16] Synthesis of Luminescent Lanthanide
Complexes with Soft Ligands
OMichiko Suzuki'?, Eiko Mieda’, Hiroyuki
Miyake1, Satoshi Shinoda' (1. Osaka city



university, 2. Central Techno Corporation)

[PO3-2pm-17] Sc(OTf),-catalyzed Direct Cyclization of
Aromatic Thiols with Diols for Preparation
of Thiopyran Derivatives
OYuya Sato', Maki Minakawa' (1. Yamagata
University)

[PO3-2pm-18] Chiral phase-transfer catalyzed asymmetric
synthesis of @-amino thioesters
OReina Kasuya' (1. Graduated school of
enginerring, Chiba university)

[PO3-2pm-19] Synthesis and Reactions of Aminogermanes
Having a Bulky Substituent
OKazuaki Kanda1, Mariko Yukimoto1, Norihiro
Tokitoh! (1. Institute for Chemical Research,
Kyoto University)

[PO3-2pm-20] Synthesis and Reaction of Silicon
Compounds Bearing 2,3,6,7,12,13-
Hexamethyltriptycyl Group
Ovuuka Teratoko1, Nishino Ryohei1, Mao
Minoura' (1. Coll. Sci., Rikkyo Univ.)

[PO3-2pm-21] Synthetic of stable silylene based
imidazo[1,5-alpyridine structure
oAyano Naka1, Fumitoshi Shibahara1, Toshiaki
Murai' (1. Faculty of EngiFaculty of
Engineering, Gifu University)

[PO3-2pm-22] Substitution reaction of phosphinic acid
esters having a binaphthyl group with
carbon nucleophiles via chirality transfer
OMasashi YAMASHITA', Syunya ONO', Toshiaki
MURAI" (1. Faculty of Engineering, Gifu
University)

[PO3-2pm-23] Silica-Catalyzed Carboxylative Cyclization
of Propargylic Amines with CO,,

CHideaki Matsuo1, Jun-Chul Choi1, Ken-ichi
Fujita' (1. AIST)

[PO3-2pm-24] Addition-Cyclization of Trifluoromethyl
alkynes and Propargylic Alcohols
OMiyuki Ishizaka', Sugiishi Tsuyuka', Amii
Hideki' (1. Gunma University)

[PO3-2pm-25] Enantioselective Vinylogous Mannich-type
Reaction of Acyclic Vinylketene Silyl
Acetals with Acyclic Ketimines
OKazuki Ogura1, Shuichi Nakamura' (1. Nagoya
Insutitute of Technology)

[PO3-2pm-26] Development of asymmetric synthesis of

chiral amines using novel types of
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activating groups for imines

Ovusuke Oyamada1, Kazuto Inaba1, Shuichi
Nakamura' (1. Nagoya Institute of
Technology)

[PO3-2pm-27] Synthesis of 10-substituted 9-
aminoanthracenes and its application for
cancer cell imaging
OShotaro Yamagishi1, Takahisa Yamaura1,
Makoto Itakura1, Hideyo Matsuzawa1, Go
Kagiya1, Fumitaka Kawakami1, Hiroko
Maruyama1, Yosuke Uchiyama1 (1. Kitasato

University)

Academic Program [Poster] | 18. Polymer | Poster

[PO2-2vn] 18. Polymer
4:10 PM - 5:40 PM Area 2 (Online Meeting)

[PO2-2vn-01] Synthesis of polyamide by reaction of
trehalose derivative having two carboxyl
groups and trehalose derivative having two
amino groups

T (1. Chiba Institute of

OMinagi Akazawa
Technology)

[PO2-2vn-02] Nickel catalyzed cycloaddition
polymerization of 1,6-diynes
Ovusaku Okabe1, Takeshi Yamada1, Sentaro
Okamoto' (1. Kanagawa University)

[PO2-2vn-03] Oxidation-Triggered Self-Degradation of
Polyurethane
Otsukushi shibuya', nobuhiro kihara' (1.
kanagawa university)

[PO2-2vn-04] Transformation of dendralenes into
stilbene-type conjugated compounds via
thiol-ene reactions
°Munemoto Masayuki1, Toshio Koizumi1, Shinichi
Yamamoto1, Yuichiro Tokoro' (1. Department of
Applied Chemistry, National Defense Academy,)

[PO2-2vn-05] Synthesis of amphiphilic block copolymer
having cyano-substituted phenylene-
vinylene structure by postfunctionalization
OShin-ichi Yamamoto1, Hajime Hayama1, Yuichiro
Tokoro', Shotaro Hayashi?, Toshio Koizumi' (1.
National Defense Academy of Japan, 2. Kochi
Univ. of Tech.)

[PO2-2vn-06] Synthesis of donor and acceptor derivatives



with diacetylene bonds

oRyoko Arai1, Kazuki Saito1, Sadafumi Nishiharaz,
Yoko Tatewaki' (1. The University of agriculture
and technology, 2. Hiroshima University)

[PO2-2vn-07] Syntesis amd Characterization of New
Biocompatible Materials by Graft
Polymerization of NIPAM and MEA on EVAL
oRikiya Sato1, Hiroki Nishizaki1, Sako Nagaoka1,
Takumi Kaneko' (1.Yamagata University)

[PO2-2vn-08] Relationship Between Polar Molecules and
Liquid Crystal Formation in Liquid-
Crystalline Polymeric Systems
OShogo Nakagawa1, Masanori Nata?, Seiji Ujiie2

(1. Grad. Sch. of Eng., Oita Univ., 2. Fac. of Sci.
and Tech., Oita Univ.)

[PO2-2vn-09] Thermal Properties and Orientational
Behavior of lonic Liquid Crystals Having
Hydrophilic Polymer Backbone
OAyaka Mitsutake', Shogo Nakagawaz, Yuko
Iwami1, Seiji Ujiie1 (1. Fac. of Sci. and Tech., Oita
Univ., 2. Grad. Sch. of Eng., Oita Univ)

[PO2-2vn-10] Preparation of Modified Mesogenic
Polyurethanes by adding Polar Molecules
and Their Liquid Crystal Formation
ORyo Kurahashi', Masanori Nata?, Seiji Ujiie2 (1.
Grad. Sch. of Eng., Oita Univ., 2. Fac. of Sci. and
Tech., Oita Univ.)

[PO2-2vn-11] Liquid Crystal Behavior of Copolyurethanes
obtained from two distinct mesogenic diols
CRiku Kawahara1, Ryo Kurahasiz, Masanori Nata1,
Seiji Ujiie! (1. Fac.of Sci.and Tech.,Oita Univ., 2.
Grad.Sch.of Eng.,Oita Univ.)

[PO2-2vn-12] Preparation of a hybrid of Poly(methyl
methacrylate) with chain ends modified with
methacrylic acid and titania
OMinami Kubodera1, Haruki Kato1, Shuta Hara1,
Shigeru Shimizu’, Hiroki Ikake' (1. Nihon
University)

[PO2-2vn-13] Incorporation of a thiol compound into
polyion complexes consisting of salmon milt
DNA and quaternary ammonium cation and
preparation of their microparticles with
disulfide bonds
OYuki Okuyama® (1. Chiba Institute of
Technology)

[PO2-2vn-14] Specific aggregation of polyacrylamide by
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the addition of metal ions

Yusuke Kiuchi1, Yuichiro Kobayashi1, Aki Goto1,
OHiroyasu Yamaguchi' (1. Graduate School of
Science, Osaka University)

[PO2-2vn-15] Synthesis of deuterated polymers
compatible with long wavelength optical
communication
CLeo Fujita1, Shin-ichiro Isobe1, Tomoyuki
Hirayama' (1. Kyushu Sangyo University)

[PO2-2vn-16] Research on the development of
polycarbonate for POF that can be adapted
to long wavelength optical communication
OShiori Tokuyasu1, Shin-ichiro Isobe’, Tomoyuki
Hirayama' (1. Kyushu Sangyo University)

[PO2-2vn-17] Research on imparting low thermal
expansion to photosensitive transparent
epoxy resin
kai genta', Shin-ichiro Isobe', Tomoyuki
Hirayama' (1. Kyushu Sangyo University)

[PO2-2vn-18] Effect of curing conditions of photosensitive
epoxy resin on reactivity
Otsubasa kojima1 (1. Kyushu Sangyo University
Graduate School)

[PO2-2vn-19] Synthesis and magnetic properties of a
poly(anthrylacetylene) with galvinoxyl
residues in the side chain
OYuki Chika1, Masahiro Teraguchi1, Toshiki Aoki1,
Takashi Kaneko' (1. Grad. Sch. of Sci. &Tech.,
Niigata Univ.)

[PO2-2vn-20] Development of polymer membranes which
contains host molecules with the ability
torecognize p-nonylphenol
OYuma Saitou’, Shogo Nakajima', Kumiko Sato',
Yasuaki Kikuchi' (1. NIT,Hachinohe College)

[PO2-2vn-21] Development of polymer membranes which
contains host molecules with the ability to
recognize bisphenol A
oShogo Nakajima1, Yuma Saitou1, Kumiko Sato1,
Yasuaki Kikuchi' (1. NIT, Hachinohe College)

[PO2-2vn-22] Preparation and properties of the cellulose
hydrogel from garlic disposal parts
©Rio Taguchi1, Hannah Elizabeth Galbreath1,
Kumiko Satou1, Yasuaki Kikuchi' (1. National
Institute of Technology, Hachinohe College)

[PO2-2vn-23] Study on the creation of alkaline stable

anion exchange membranes



CHarufumi Takamatsu1, Kimio Yoshimuraz,
Akihiro Hirokiz, Yasunari Maekawa® (1. Gunma
University Graduate School, 2. QST)

[PO2-2vn-24] Development of PNIPAAm nanofibers mixed
with functional materials for highly
adsorbed or drug release materials
Osatoru Tsuno1, Takao Aoyagi1, Toru Hoshi' (1.
The Univ. of Nihon)

[PO2-2vn-25] Electronic structure control of IrO, using
conjugated polymer for water splitting
reaction
Ovusaku Asai1, Badam Rajashekar1, Noriyoshi
Matsumi' (1. Japan Advanced Institute of
Science and Technology )

[PO2-2vn-26] Novel poly(borosiloxane) as self-healing
binder for silicon anode in Li ion secondary
batteries
OKrishna Prasad Gannavarapu', Rajashekar
Badam’, Noriyoshi Matsumi' (1. Japan
Advanced Institute of science and Technology)

[PO2-2vn-27] BIAN based covalent organic framework for
Lithium ion battery applications.

OBharat Srimitra Mantripragada1, Rajashekar

' (1. Japan

Badam', Noriyoshi Matsumi
Advanced Institute of Science and Technology)

[PO2-2vn-28] Synthesis and properties of novel cross link
polybenzimidazole based on spiro
framework
OTomoki Asano1, Makoto Miyasaka1 (1. Tokyo
Denki University)

[PO2-2vn-29] Synthesis of vinyl polymer incorporating
conjugate disodium terephthalate into m-
terphenyl skeleton and evaluation of its
electrode material
Oyui Kawabe', Makoto Mlyasaka' (1. Tokyo
Denki University)

[PO2-2vn-30] Boron containing bio-based polymer for
lithium ion battery application
OAnusha Pradhan’, Miyairi Ryoya', Rajashekar
Badam’, Noriyoshi Matsumi' (1. Japan
Advanced Institute of Science and Technology)

[PO2-2vn-31] Synthesis of reactive polymers capable of
introducing ligands suitable for selective
recovery of platinum group metals
oNaoya Kaneko', Masayuki Nakagawa', Takashi

Karatsu1, Tatsuo Taniguchi1, Hirokazu Naritaz,
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CTakehiro Uematsu1, Nanaka Doi1, Mizuho
Kondou1, Nobuhiro Kawatsuki' (1. University of
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[PO1-2am-01] Stability of an antibubble
OShinichiro Harada' (1. Mejiro university)
[PO1-2am-02] Development of teaching material to experimentally observe
hydrolysis of transition metal salts.
©Daichi Jinnouchi', Masatada Matsuoka' (1. The Univ. of Fukuoka)
[PO1-2am-03] Teaching Materials on Thermal Decomposition Reactions for
Polystyrene

OTadatugu Yamaguchi', Mayu Wakaizumi', Shizuka Takami® (1. Hyogo University of

Teacher Education, 2. National Institute of Technology, Niihama College)
[PO1-2am-04] Development of application to create molecular models for 3D
printer
OKota Dairoku' (1. Kitasato University)
[PO1-2am-05] Chem Tube: a group of students for producing video teaching
materials for chemistry experiments

“Moe Takatori1, Koki Ohashi1, Koichi Furutani1, Haruka Sakaue1, Ikuhiro Tanida1, Shin

Ono' (1. Dept. of Applied Chemistry, Kanazawa Inst. of Tech.)
9:40 AM - 11:10 AM
[PO1-2am-06] Development and practice of ICT-based teaching materials for

understanding of molecular structures using porous coordination

networks

oKayoko Kasai', Tomoyasu Mori’, Ryo Omiya1, Sayaka Tambata' (1. Miyagi University of

Education)
9:40 AM-11:10 AM

[PO1-2am-07] Development of teaching materials for chemical experimentation
using quantum chemistry simulation: Spectroscopic properties of

Mn-phenanthroline complexes
oTsugiko Takase', Takatoshi Kanno', Dai Oyama1 (1. Fukushima Univ.)
9:40 AM -11:10 AM

[PO1-2am-08] Development of teaching materials using alginate gel and application

for science fair
©Tomoya Sugikawa', Kousuke Kubo', Yumiko Takagi' (1. Kagawa University)
9:40AM-11:10 AM

[PO1-2am-09] The effect of online lessons on chemistry practicum - an analysis of

medical student cases

OKiyotaka Okada', Kaoruko Takechi', Kohei Shiraishi®, Haruo Matsumura' (1. Kindai

University Faculty of Medicine, 2. Kindai University Faculty of Engineering)
9:40 AM-11:10 AM

[PO1-2am-10] Development of Distance Classes and Application for Face to face

Classes in General Chemistry at College of Technology

OHirotoshi Sato', Kozo Fukumoto?, Aiko Oshio’ (1. Kobe City College of Technology, 2.

University of the Ryukyus)
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Stability of an antibubble (Mejiro Univ.) cHARADA,Shinichiro

When we fall a drop of water to the surface of bulk-water, a water-droplet
(antibubble) surrounded of the thin film of air is formed in bulk-water. But it
collapses at once. The causes of collapse are transfer of air in the thin film, dissolution
of air in bulk-water, electric potential difference between the droplet and water, and
so on. Senior high school students investigated the behavior of an antibubble using
surfactants. I will present their investigations and discuss the stability of an
antibubble.

Keywords : Droplet; Antibubble; Thin film of air; Surfactant

K ZE SV KOKEZE FSELEERERICBDONTERAKFETCHL T F ATV
(Antibubble) 23K FIZIZ RS A A (X 1), R CHABE T 5, FABEDJFIAN 328 KGR T D22
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TNV RRREHERF T2 BRI OV CERR T 5.
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TNV OFFGRE A RS 72,

(3) 7ILIERENENIRL . 7o F 3T L OEG R S & O BR AT ~~7=,

(@) NVIHRICEREERRESE T F AT IVOEREEZREL-(H 2),

FEERRE D, 2RI D22 R DOBENEB KOSV T HADIEFRINT T /37 VAR EED R
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THILREDNRBENT,
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DR NHESD DRI ST CTh -T2,
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1. ToF AT 2. BHORE
[3zik] W.Hughes et al., nature, 129(3245), 59(1932) // HiH-HFEEDS, “5 50 [A] H AFE
BB AR, SE5e B #:(2007) // S.Dorblo et al.,, New Journal of Physics, 10,
113021(2008) // B.Scheid et al., Soft Matter, 10(3), 7096(2014)
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Development of teaching material to experimentally observe hydrolysis of transition metal salts.
(Faculty of Science, Fukuoka University)
ODaichi Jinnouchi, Masatada Matsuoka

High-school curriculum teaches that an aqueous salt solution of transition metals exhibits
strong acidity during hydrolysis. To experimentally explain this concept, we developed a
teaching material to visually observe salt hydrolysis.

When an aqueous solution of Calcium carbonate was added dropwise to an aqueous solution
of iron(III) chloride, the iron(Ill)-adsorbed powder precipitates with foaming. On addition of
more amount of Calcium carbonate, the solution becomes transparent. This experiment can be
included as a teaching material to observe hydrolysis and adsorption.

Keywords : Hydrolysis, Development of teaching material;, High school chemistry

EEFROLFETIE, BT N U U ALY V=T AOIKDFRIZONT, ]
BROFEISC, THE pH RBRIC KX DB SRR ST b, —T7, EBEROEKE
WK iR C LR R 2 R 03, BRARA AV ARRFEGTHDH 72D pH
AREBAOAFIHCE T, — i TBRENR & LTHEEIRD 2 EBEN, £
2T, HEOMKGRERALT D EBREM OB AT T,

X%, 0.100 mol/L DAL AKIEIE 40 mL [ ZfREE I L 7 DR % 0.10 g A A2 T
1.0g FTHATCWS72bDTHD, REEHINVL T LEHTFT DL, FIAEHENRNR
DER(INNWAE LT ENIEE L, S HICIA D EWERPERICD 2 L2 R LT,

e =
i3 S s,

= . T | T A . Sl et

B 0.10 mol/L Bib gk () JKBRICKEEDIL SV LEMA-IGEDBRDEIL
7y ha U AR K A8 A A DOEEDRER, REE T T Wik T
1%, AKX S L IT ik s L CTKICIEM L TEB Y, WP b ek 4
VIREITIZIZE 0.100mol/L FHX4 Th o 7o, I LRI DWW TiX, SEM I L A 8152
& XRD (T & ZHEYEMRHT OFE R, REE A L w7 B OF IS O KE L L
BWRAELTZSDTHD LRSI, MoRBEE AW EZERERLBNT 5,

JR B KRR~ DHALSR ) AR O T2 L 2590 NIFERERD N SN 513 0,
JRFBHE A~ D SRR O W5 13 e s © BERSEEEHE 0 CRIFH S4vTune 223, ARBLIGHIN
KGR OBRCK T OBEEBORELET VLT 2EM E LT EMHEZAL TN D,

1) Wobbe de Vos, Kim Kostka, J. Chem. Educ. 1999, 76, 528.
2) Anne C. Gaquere-Parker, N. Allie Doles, and Cass D. Parker, J. Chem. Educ. 2016, 93, 152.
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Teaching Materials on Thermal Decomposition Reactions for Polystyrene (*Hyogo University
of Teacher Education, ?National Institute of Technology, Niihama College) O Tadatugu
Yamaguchi,! Mayu Wakaizumi,! Shizuka Takami 2

In this study, polystyrene was used as a raw material for thermal decomposition reaction,
and the obtained monomeric styrene was analyzed by a small nuclear magnetic resonance
apparatus. In addition to this experiment, we tried to obtain monomeric styrene by performing
a thermal decomposition reaction after volume reduction using expanded polystyrene as a raw
material. We have developed teaching materials for chemical experiments to learn the chemical
structure and recycling process through the thermal decomposition reaction of polystyrene.
Keywords . Nuclear Magnetic Resonance; Polystyrene; Styrene; Recycle

/N RS SRS L E (NMR) T FAL OB =R 12 B W) T b A LA O b P s O fig
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EEREEE

UBIEAILERTAF L A2 EINT HERBRICD
WTHRBEICAF LU E25DL 2 &N TE T,
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B1ARAFLDNMRANT hL
1) ZREER, WM, LT, ARLFERE, R EL, 2015,
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Development of application to create molecular models for 3D printer (Division of Chemistry,
Center for Natural Sciences, College of Liberal Arts and Sciences, Kitasato University) OKota
Daigoku

We have developed an application that allows you to easily create files for 3D printers from
molecular xyz-coordinates. With this application, you can output STL files suitable for your
own 3D printer by changing the thickness of the bonds and the size of the atoms with a few
clicks. In addition, it can also display planes of ring structures such as six-membered rings,
making it possible to create 3D models with better visibility than the usual Ball & Stick model
molecular structure.

Keywords : Chemical education; 3D printer; 3D molecular viewer,

DA 3D U X TIERRT 72012, [T ORE IOAEDOKEE 3D 7
VX ORFEICEDE TCHRETA2XLERHY, ILIZZEO3DET/VE STL 720X
OB) 7 7 A WMICH T T D MBNH D, FDI=0HI21E, STL 7 7 A L ~DZEHL CAD
TV = a COMER Y, BIOEENKEIZR D, RIS TIE, 517D XYZ
JEAEN S, 3D U 2D STL 7 7 A W BRIAER TE 527 7V #FE Lz, Z
DT 7Y T AEEORIRXFFORESEZH IV v 7 TERTHIENRTXHDT,
HD 3D 7V A OMREICHE L2 STL 7 7 A V2T 5208 TES, £720 A
BER72 EOBRMEEO R HIER I NS 720, 5 O Ball&Stick 7 /LDy 1AEE L 0 b
HEMED BN 3D X ADMERK ATRETH 5,

D 75—LyDFDxyz7 71 ILERE.
FEFORESLBEEDASZHAEL. ABRZRRI D

® 3D VI TR
I HEBROABENDNY LT WT T — L oy OFERAH
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Chem Tube: A group of students for producing video teaching materials for chemistry
experiments (Department of Applied Chemistry, Kanazawa Institute of Technology)
OMoe Takatori, Koki Ohashi, Koichi Furutani, Haruka, Sakaue, Ikuhiro Tanida, Shin Ono

Chem Tube is an extracurricular activity group composed of students belonging to
Department of Applied Chemistry, Kanazawa Institute of Technology, and its purpose is to
support chemistry education by producing videos that explain the principles and experimental
procedures of chemistry experiments. We will introduce the details of Chem Tube's activities
and their educational effects.

Keywords . Chem Tube; Chemistry experiments; Extracurricular activity; Video teaching
materials

Chem Tube (X&R TERFICHLFRHIFTRT 5 74 TR S WM EE) 7 L
— 7T, TOIEBO BIL, ALFEFEBROFELCEBREE A F T 2 Bl 2 Hl1/E L Tl
PHE LR TXETH L TH D, ChemTube DREITE DAL EER « HFFEHEABhiEHIE 7 o
V7 MIAFEAET AL IFEAE2ATHIEL, ZOPMEEIZ I~ 7m0~y MiH
L DEFEBEMEIOEN T ZHELT, ~4 7 rEXy MIEMEFEROIERIC
IEMEDOFERETH DT DRONCHITE L., 2 FEEDFEBRTTEAOBEZ & LT
B L=, = OERBEOBEZNZIZHONTIL, 2EEITHT DT v — FOfESR
OZEDHMENRH LR -T2, Flo, IO OBEmAE £ L UTHITEL 4 4
X, BOOEEFT L U CERBBEGIEE ZOMRE2E L DL ENTEL, I —
OO SEEWREEEOME AL b R RO T H Bk & LIRS,

2020 -5 v/ 44 % Chem Tube (T8 L, AL/ 3—[X 1 40D 3 F4
FTD£4IF L2, TOFREBHRPFANILN > TETND, ZhETLRE2 KoH)
EOMIZ, TAZRT7 T 2aoWEiE), R 7= rofk). [HEEEYOLikE
E) Ta~V v7 A [PCR KGO0 2372 7o EOBBEZHIMEL T 72, RIFEHEKT
I%, ChemTube DIFENZHAN L, T E CHIMELZBIE 20 LT, TOHBFM2%)
BiZoWTiEmmT 5.

1) AR HAEBAR OB L e-> T NAEFIM LI-BIES AT M2 X2 BEZE, AH
B« B, TSREEFZE (KIT Progress) . No.27. pp.153-162, 2019
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Development and Practice of ICT-based Teaching Materlals for Understanding of Molecular
Structures Using Porous Coordination Networks (Miyagi University of Education) OKayoko
Kasai, Tomoyasu Mori, Ryo Omiya, Sayaka Tambata

Molecular models used in chemical education do not always show the real molecular
structures. In X-ray crystallographic analysis, that is the best way to know the molecular
structure directly, it cannot be measured unless it is a crystal. In recent years, a crystal sponge
method has been developed that enables X-ray crystallographic analysis even non-crystalline
using porous coordination networks. Therefore, we developed ICT-based teaching materials
for understanding of molecular structures based on the data of X-ray crystallographic analysis
of porous coordination networks 1-5 including organic molecules that is liquid at room
temperature, and practiced them in classes for undergraduate students.

Keywords : Porous Coordination Network; Crystal Sponge Method; X-ray Crystallographic
Analysis; Molecular Model; ICT-based Teaching Material
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KRG G Z~d . a) NN-DAFALT =Y b) = hrRrPr o) ~vy=
UL d) BUFABBATFIN e) =F =B

[Z& 3R] 1) JERBRESE - MG, /657 2013, 68(8), 35.2) K. Kasai, M. Fujita, Chem. Eur. J. 2007,
13, 3089. 3) K. Momma, F. Izumi, J. Appl. Crystallogr. 2011, 44, 1272. 4) A - 5EEEE - 4
HEFRT, BB R FIERLIEY % —FZ2 402 COMMUE 2020, 27, 41.
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Development of teaching materials for chemical experimentation using quantum chemistry
simulation: Spectroscopic properties of Mn-phenanthroline complexes

(Fukushima University)) O Tsugiko Takase, Takatoshi Kanno, Dai Oyama

Numerous teaching materials of the combination of spectroscopic measurements and
guantum chemical simulation have been used in chemical experimentation for undergraduate
students. In this study, we determined molecular structures of five Mn-phenanthroline
complexes with different monodentate ligands by X-ray structural analyses. We compared
absorption spectra of the complexes with those of the DFT-optimized structures. From these
results, we examined versatility of the presented study as a teaching material for chemical
experimentation.

Keywords . quantum chemical simulation, X-ray structural analysis, Mn complex
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HWEEFEHT 200 F M7 Fig.1 Electronic transition spectra of [Mn(phen)(CO);X]
Bz htELZ NS, in CH3CN solution using TD-DFT simulation.
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Development of teaching materials using alginate gel and application for science fair (' Faculty
of Education, Kagawa University, *Graduate School of Education, Kagawa University, %)
OTomoya Sugikawal, Kousuke Kubo?, Yumiko Takagi'

An ionic liquid is a salt which results in these solvents being liquid below 100 Celsius degree,
or even at room temperature. We succeeded in the safety and environment-benign teaching
material development using Magnetic Ionic Liquids. The results of various gels were applied
science fair in our open campus event.

Keywords : lonic Liquids,; Teaching Materials, Alginate Gel
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The effect of online lessons on chemistry practicum—an analysis of medical student
cases

(\Department of Arts and Sciences, Kindai University Faculty of Medicine,
2Department of Biotechnology and Chemistry Faculty of Engineering, Kindai
University)

OKiyotaka Okada', Kaoruko Takechi!, Kohei Shiraishi?>, Haruo Matsumura'

The first-year education at medical school is important for scaffolding learning in
basic and clinical sciences in medicine scheduled after the second year. Chemistry in
first year is especially inevitable for future doctors to find scientific viewpoints and
thought-processes. We have been conducting active learning classes with various
measures to enhance students’ study skills even under restriction of class activities to
prevent COVID-19 spread. This study shows a comparative analysis of class outcomes
before and after the change in class methods.

Keywords . Chemical Education, Medical Education, Online Class, Chemistry
Practicum by Online , Active Learning
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Development of Distance Classes and Application for Face to face Classes in General
Chemistry at College of Technology

(‘Department of General Education, Kobe City College of Technology, *Faculty of Education,
University of Ryukyus) OHirotoshi Sato, ' Kozo Fukumoto, > Aiko Oshio’

Chemistry classes combined lectures with various laboratory experiments have been studied
in general department at Kobe City College of Technology. Under the influence of COVID-
2019, students took distance classes from May to July 2020. On-demand classes consisted of
videos of chemical experiments and explanation of writable notebook. The videos were
uploaded on Google Classroom. Results of questionnaire showed that many students had an
affirmative impression and some problems were revealed. Online educational materials were
applied to corporative classes. This study reports students' situation in distance classes.
Keywords : Distance Class, General Chemistry, College of Technology
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Short-time detection of gaseous acetone combining an active
method and porous glass sensor

(*Graduate School of Engineering, Tohoku Institute of Technology)
(OXKodai Ito,'! Asuya Suzuki,' Yasuko Yamada Maruo'
Keywords: Acetone; 4-nitrophenylhydrazine; Porous glass; Diabetes; Active method;

High concentrations of acetone are typically detected in the air exhaled by patients
suffering from diabetes [1]. Therefore, breath acetone analysis is expected as a non-invasive
diagnosis or monitoring method for diabetes that could be used instead of blood tests. We
previously developed an acetone analytical chip using a porous glass impregnated with
4-nitrophenylhydrazine (4-NPH) [2]. The developed chip could detect acetone in 3 h by a
passive method of hanging it in a bag containing gaseous acetone.

In this study, we developed the acetone analytical chip using porous glass impregnated
with 4-nitrophenylhydrazine and investigated a way to detect gaseous acetone in a short
time combining the chip and an active method. The analytical chip exhibited an absorption
peak at 314 nm due to its impregnation with 4-NPH. After exposure to an acetone
atmosphere, a new absorption peak appeared at 390 nm. This peak can be attributed to the
production of 4-NPH derivative (Acetone-4-NPH) resulting from the reaction between
4-NPH and acetone inside the chip. Additionally, it was found that the absorbance at 390
nm increased with an increase in the acetone concentration or exposure time. The chip was
found to work cumulatively, and we could detect gaseous acetone of 1 ppm in 60 s at a gas
flow rate of 2.0 L min' based on the system.

Sampling bag (50 L) 5
/ % Y

Sensor Holder Analytical chip

—Before exposure
—Exposure for 10 s
—Exposure for 30 s
—Exposure for 60 s
—Exposure for 120 s
—Exposure for 300 s

Absorbance (a. u.)

|::> : Flow of gaseous acetone Mini Pump

200 300 400 500
Wavelength (nm)

Fig. 1 Apparatus employed for the acetone Fig. 2 Absorption spectra of the analytical chip

(before exposure, and after exposure to a 10.6 ppm

acetone atmosphere for 10, 30, 60, 120, and 300 s).

exposure experiments.

1) C. Wang, A. Mbi, and M. Shepherd, IEEE SENSOR JOURNAL. 2010, 10, 54-63.
2) K. Tto, N. Kawamura, Y. Suzuki, Y. Y. Maruo, Microchemical Journal. 2020, 159, 105428.
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pH dependence of nonanal detection chip with combines of

schiff’'s reagent and nano porous material

(Graduate School of Engineering, Tohoku Institute of Technology) ONaoto Kawamura,
Natsumi Abe, Yasuko Yamada Maruo

Keywords: Nonanal; Detection chip; Schiff’s reagent; Porous glass; pH dependence

Nonanal has been reported to be detected with significant difference in the exhaled
breath of healthy subjects and lung cancer patients. Therefore, a detection method for the
trace amounts of nonanal has be attracted by researchers. In this study, we have developed a
nonanal detection chip that combines schiff’s reagent and porous glass, and evaluated the
reactivity of the detection chip which was made using different acid solution.

We have already reported the performance of nonanal detection chip that combines
porous glass with the schiff's reagent solution whose pH has been adjusted to 2.1 using
acetic acid. The reaction product had a absorption peak at 590 nm, and the absorbance at
590 nm increased up to 120 hours after exposure and then stabilized (Fig. 1 (a)). The acetic
acid used for the chip’s preparation evaporates, and the pH is expected to change gradually.
Then we fabricated a nonanal detection chip using citric acid which does not evaporate, and
evaluated the acid’s effect on the absorbance change. As shown in Fig. 1(b), a new
absorption peak appeared at 600 nm after exposure to the nonanal atmosphere of 67ppb for
24 hours in R.H 50% , and the absorbance at 600 nm was found to increase up to 122 hours
after exposure. Considering these results, the reason for the absorbance increase is not due
to the pH change resulting from the evaporation of the acetic acid. Aside the absorbance
increase, we could obtain a calibration curve for calculating the exposed nonanal
concentration from the absorbance at 590 nm after a certain time of standing after 24 hours

of exposure.
0.7 0.7 :
—after exposure —after exposure
—8h —9h
24h 26 h
0.5 2 0.5 32h
~ 50 h 2 48h
& 72h : 72h
203 9% h /\\,‘ 203 98 h
8 120 h 3
g i \ £ 122h N A \\
ol /\ \ £ 01 A V\\
Z . NN 2 \
I S_\,, — £ e :
01340 400 500 600 700 01300 700 500 600 700
03
—orm 0.3
Wavelength (nm) 0 Wavelength (nm)
(a) (b)

Fig. 1 Absorption spectral change obtained by subtracting the spectrum before exposure to nonanal
from that after exposure and standing ((a): acetic acid, (b): citric acid)
(concentration: 67ppb, exposure time: 24 h).
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Effect of electrolyte concentration on surface oxide formation of corrole modified platinum
electrode ('Graduate School of Integrated Science and Technology, Shizuoka University) O
Keiko Miyabayashi'

Improvement of the durability of cathode catalysts is indispensable for the widespread use
of fuel cells. A platinum nanoparticle catalysts modified with alkylamines exhibit superior
catalytic properties for oxygen reduction reactions compared to commercial platinum catalysts.
However, the durability of the modifier itself under fuel cell operation is low. Recently,
covalent organic structures (COFs) have been attracting attention as energy conversion
materials. Compared to alkylamines, COFs are more resistant to thermal decomposition and
can be made into thin films, which makes them promising modifiers for catalysts with
durability. In this study, electrodes with platinum surfaces modified with COF thin films having
corrole as a backbone structure were prepared, and their electrochemical properties and surface
oxide formation were evaluated by electrochemical impedance spectrometry.

Keywords : Surface Modification, Corrole; Oxygen Reduction Reaction; Electrochemical
impedance spectrometry
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Degradation analysis of Celluloid (*Faculty of Science, Kanagawa Univ., 2Research Institute
for Integrated Science) Yuki AOYANAGI, Fujio OHISHI, Yuko NISHIMOTO

Due to the flammability of celluloid, domestic production was discontinued in 1996. In
addition to daily necessities, it is also used as an imitation of ivory, amber, and tortoiseshell,
and degradation of clothing and cultural properties has become a problem. In this study,
following the previous report, the effect of ultraviolet irradiation was examined by
thermomechanical analysis as a basic study of celluloid photo resistance.

Keywords . Celluloid; Degradation analysis; Thermomechanical analysis; Cultural property
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Development of Novel Oligothiophene-based Multiconformational Ligands of Solvent
Extraction (*Graduate School of Engineering, Kanazawa Inst. Tech., 2College of Bioscience
and Chemistry, Kanazawa Inst. Tech., ®Kanazawa Inst. Tech.) O Atsushi Kubota!, Yutaro
Shimada?, Takayoshi Yoda?, Mune-aki Sakamoto®, Syunichi Oshima?®, Yasutada Suzuki®

Ligands for conventional solvent extraction processes using acid dissociation control by pH
show poor metal selectivity and back extraction of metal ions are still difficult. In this study, to
examine the feasibility of developing electrochemically controlled ligands for the solvent
extraction processes have been investigated using oligothiophene derivatives. Preliminary
investigation for the effect of HCI concentration on the extractability of Au(lll) with neutral
and oxidized 2, 5-Bis(5-methyl-3-hexylthiophen-2-yl)thiophene; TTTMe shows that oxidized
TTTMe has higher extractability of Au(lll) compared to that of neutral TTTMe. The results
suggest complex formation ability of TTTMe has changed by producing cation radical.
Keywords: Platinum group of metals, Liquid-liquid extraction, Green chemistry
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Fig 1. Chemical structures of oligothiophene-  Fig 2. Effect of HCI concentration on the
based multiconformational ligands extractability of Au(lIl) with neutral and
oxidized TTTMe

1) Wei Yang, Jinsheng Zhao et al., Int. J. Electrochem. Sci., 7 (2012) 13059
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Investigation of a novel synthetic process of 2-hydrazinobenzothiazole grafted porous silicate
by amine—carboxylic acid coupling (!Graduate School of Engineering, Kanazawa inst. Tech.,
*Kanazawa Institute of Technology) O Yutaro Shimada', Syunichi Oshima?, Yasutada Suzuki?,
Muneaki Sakamoto?

In the solid-phase extraction method, metal ion adsorbents prepared by ligands-grafted
porous silicate are used for the separation of metal ions. To develop a method to graft a ligand
with an amino group on porous silicate, a preparation method for surface-modified silica gel
with 2-hydrazinobenzothiazole (L-SG) using dehydrative coupling reaction was investigated.
The absorption behavior for copper(Il) ions onto L-SG, silica gel (SG), and carbonyl-grafted
silica gel (C-SG) was studied by contacting the silicates with an aqueous solution of metal salts.
Copper(Il) ions are absorbed onto L-SG at the low pH range compared to SG and C-SG. The
results suggest that 2-hydrazinobenzothiazole were successfully grafted onto the surface of the
silica gel.

Keywords : Solid-phase extraction, 2-Hydrazinobenzothiazol, Porous silicate, Transition metal
complexes
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Synthesis and Fluorescence Property of Quinazolylazacrowneter (‘Fac. Sci. Technol., Sophia
Univ.) ORyuji Osako,' Takeshi Hashimoto,' Takashi Hayashita,! Yumiko Suzuki'

Recently, we have discovered fluorescent quinazolines having an amino group at position 2
and have used them for a selective detection of ATP. ' In this work, fluorescent quinazoline 2
bearing an azacrown ether moiety as a metal recognition site at position 2 was designed as a
probe. Quinazoline 2 was prepared from benzoyleneurea 1 in 3 steps (Scheme 1). Fluorescence
of compound 2 was quenched by addition of magnesium, copper, and zinc ions in acetonitrile,
suggesting coordination of metal ions to the azacrown ether (Figure 1). The fluorescence was
not quenched by addition of other alkaline metals or alkaline-earth metals. Quinazoline
fluorophore 2 can be used as a selective fluorescence sensor for magnesium ion.

Keywords : Spectroscopic Analysis, Organic Chemistry
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1) Suzuki, Y.; Sawada, J.; Hibner, P.; Ishii, H.; Matsuno, K.; Sato, M.; Witulski, B.; Asai, A.
Dyes Pigm. 2017, 145, 233-238.

2) Aoki, K.; Osako, R.; Deng, J.; Hayashita, T.; Hashimoto, T.; and Suzuki, Y. RSC Adv. 2020,
10, 15299-15306.

© The Chemical Society of Japan -P01-2pm-07 -



PO1-2pm-08 BAfLE2 H101EFES (2021)

BHEEICL->TREIELE-FOVEUHEHSE DNA 7 T4 v —0L
FINERKEEIC & AEESEETHA
(RTRIEBET ) OFGH Fa1 [HF OWE - K A ! K AT - TR s

Evaluation of binding affinity using capillary electrophoresis for thrombin-binding DNA aptamer
sequences optimized by machine learning (' Graduate School of Science and Engineering, Saitama
University) OTakato Inagaki', Naoki Tanaka', Kazuki Ota', Yuiko Handa', Shingo Saito'

In recent years, many DNA aptamers (Apts) for various target molecules have been reported
since the recognition ability of Apt has attracted attention in various fields. The Apts are acquired
by selection from a part of total randomized DNA library, that is, the selection is not
comprehensive. Thus, it is highly possible that optimal Apt sequences having highest affinity have
not been found by selection. In this study, we optimized the thrombin-binding Apt sequences
obtained by the single-round (SR)-CE selection method using machine learning. In SR-CE
selection method, most DNA sequence patterns can be virtually served for the selection according
to groups of analogue sequences, which means that no Apt is missed. Based on combination use
of SR-CE selection and machine learning including clustering analysis and deep learning, it should
be possible to comprehensively obtain Apt sequences with higher affinity than the selected
sequences.

As a result of evaluating the binding affinity of the optimized sequence using non-equilibrium
capillary electrophoresis of equilibrium mixtures, they exhibited binding affinity higher than
unoptimized Apt sequences. This suggested that the results obtained by SR-CE selection are
suitable for comprehensively searching highly affinity Apt by machine learning.

Keywords : DNA aptamer, aptamer selection, capillary electrophoresis, machine learning

T, DNA 7 7% ~— (Apt) OFEGREED kA 72 0By CHER S TR, fEix DR
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MEERANRIL SN D DT TIZARW. LRS- T, X0 EPEREZR Apt 2SRFE R TH 5 ATHE
PEDSEI. 22 TAMETIE, 1 772 K (SR) -CE BIKIEIC I WSS b
VHREE Apt BeH T — L DOREIFIREIT ) L, HE 2 O RSO i b 2170, &
D EPEREZR Apt 235 DAL D DVRRE L7-. SR-CE BHIEITRKICE AT 5 DNA Bisl % -
HEERAN I TAIRE R FIETH D, Lo T, SR-CE BIkIETH BT Apt A3 (7
T AL —fRATPRIE ) IC L kTS 2 & T, MRS EMERE Apt A2 815 TEE
EZz1-.

TR, wiEfb LB ORE A REZ FEE I v B 7 U —EBEIKENEIZ X 0 56 L7
R, BamfbRETO Apt (Kg=111nM) XV HENTFESEEZ T ESIOBEFFIZAAE) LT (Ky
=56 nM). L7=23-> T, @77 SR-CE ®Hfs BRAMMTEE T 52 LiIck-T, &
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D) B, Fl, HA, B, IERE, B39 EF v T U —ERIKEIY AR Y T A, 2019 4E 11 A.
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Screening Method for Thiabendazole in Lemons by Parallel
Factor Analysis of Excitation-Emission Matrices

(' Osaka Institute of Public Health) OHiroshi Matsui,' Kotaro Uchida'
Keywords: Excitation-Emission Matrix; Thiabendazole; Fungicide; Parallel Factor
Analysis

Thiabendazole (TBZ) is one of fungicides widely used for vegetables and fruits, and
the maximum residue levels (MRLs) are established in terms of food safety. Current
methods to detect and quantitate TBZ adopt liquid chromatography, but they have some
disadvantages such as requirement of long analysis time, large volume of organic solvent,
and well-trained operators. To overcome these disadvantages, the combination of
excitation-emission matrix (EEM) and chemometric technique has been studied as one of
prospective alternatives due to its rapidity and simplicity.'* However, conventional methods
have targeted peeled fruits and vegetables though the whole fruit is regulated as the portion
of commodity to which the MRL applies for many kinds of fruits. In this study, we
developed a screening method for TBZ in whole lemons using parallel factor analysis
(PARAFAC) of EEMs.

The sample preparation process was developed based on the QUEChERS method® with
solid phase extraction (SPE). An anion exchange SPE cartridge effectively removed
interfering compounds and exposed TBZ peak (Aem = 340 nm, Aex = 300 nm). The
PARAFAC of the EEMs showed the prediction performance with root mean square error of
0.40 mg/kg, coefficient of determination of 0.985, and limit of detection 1.02 mg/kg in the
wavelength ranges of 322 nm < Aen < 366 nm and 270 nm < Aex < 304 nm. The obtained
performance was accurate enough to detect TBZ at the MRLs (10 mg/kg in Japan and US).
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Fig. 1 An EEM of TBZ spiked lemon Fig. 2 The prediction performance of
sample (10 mg/kg). the constructed PARAFAC model.
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1) G. N. Piccirilli and G. M. Escandar, Analyst 2010, 135, 1299. 2) M. V. Navarro et al., J. Chem.
2018, 2018, 3217465. 3) M. Anastassiades et al., J. AOAC Int. 2003, 86, 412.
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Analysis of secretory regulators to elucidate the mechanism of exosome production

(‘Engineering, Nagoya University, * Graduate School of Engineering, Nagoya University, *

Aichi Cancer Center) OMaho Nakayama,' Daisuke Onoshima,? Hiroshi Yukawa,? Chitose

Oneyama,’ Yoshinobu Baba®

Exosomes are extracellular vesicles secreted by cells and contain a large number of signaling
molecules. Therefore, exosomes are an important biomarker in cancer diagnosis. The amount
of exosomes secreted by cancer cells is increased compared to that of normal cells. However,
the mechanism of exosome production in cancer cells remains to be elucidated. In this study,
we focused on the relationship between the amount of exosomes secreted by cancer cells and
oncogenes. We measured the changes in exosome secretion from cancer cells using an
oncogene product Src and its molecular target drug Dasatinib. Furthermore, we analyzed the
proteins in cancer cells and exosomes and discussed the relationship between Src and the
exosome production mechanism.

Keywords : Exosome,; Cancer cell; Secretion mechanism; Regulatory factors

T VY — AT S W S DM NMETH U | % < OIERISEME DN
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TV — LFEARREL, RIS TR WERS A E N, T 2 TAMIZETIL, A
faDx Y ) — KO WEE BABBTOBMRICIER Lz, DABRKBTEDTHD
Src &, Do FHEHIEETH 5 Dasatinib 2 VT, AN D= VY — L5505
BEOBEFHU LT, SDIIBNAMIE =Y Y Y —NZEENDLF T B ERIT L.
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In vivoimaging of transplanted stem cells and immune cells in bleomycin pulmonary fibrosis
model (pneumonia model) (;Nagoya University of Engineering, ;Nagoya University Institutes
of Innovation for Future Society, sNagoya University Graduate school of Medicine) OSaho

Morita;, Hiroshi Yukawa,, Kazuhide Satos, Daisuke Onoshimas, Yoshinobu Baba,

Pulmonary fibrosis is one of major lung disease. Inflammation occurs in the interstitium,
then the interstitium becomes thicker and harder like fibers, so that the lung makes it difficult
to get enough oxygen into the blood. It is generally said that the survival period after the onset
of subjective symptoms is 3 to 5 years, and radical curing method for pulmonary fibrosis
remains to be established.

In this study, adipose tissue-derived stem cells were administered to pulmonary fibrosis
model mice, and the therapeutic effects were estimated and the behavior of transplanted stem
cells labeled with quantum dots was observed in vivo. Moreover, the detailed three-
dimensional distribution of stem cells in the lungs after transparent treatment by the clearing
technology “CUBIC” were analyzed using a light sheet microscope.

Keywords : Quantum dots; Pulmonary fibrosis; Clearing technology, Adipose tissue-derived

stem cells

IRRHERE (SR NCRIEAR Z 2 2 I X VR SEL 20, W0 X 5 1 7 -
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ARWTSE T IZIBRRHERE € 7 A~ v 2 HEWG AR E R ER T 2 52 5 L . B ifriiieIc X 2 iak
WIREWGEES 2 L HICER TPy F CERRLAERNTOEE 28I L7z, /-, ERLE
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Development of airborne bacteria collection device for bioaerosol analysis
(1School of Engineering, Nagoya University 2Graduate School of Engineering, Nagoya
University, 3Liberaware Co., Ltd.) oTakaya Kawai, Daisuke Onoshima, Hiroshi Yukawa,
Kosuke Nohira, Hongkyu Min, Yoshinobu Baba

Aerosols are deposited by deep penetration through the respiratory tract and cause health
hazards. In particular, bioaerosols, which are particles of biological origin suspended in the air,
cause various health hazards by transmitting various infectious diseases. Therefore, there is a
need to develop a measurement device for bioaerosols. In this study, we develop an analysis
technique for bioaerosols using a drone type device that uses propeller airflow to perform
sampling and measurement of particulate matter. By using a small and lightweight drone, it
could be possible to conduct in-space monitoring by collecting and analyzing bioaerosols
suspended in a closed space. In this experiment, we compared the collection performance with
existing samplers by culturing and fluorescence detection of bacteria collected from real air
samples. Using the N-FRM sampler, which is a conventional method for airborne particulate
collection, we investigated the filter material suitable for collection of bioaerosols on the filter
and fluorescence observation. The filter material was attached to the propeller of a drone, and
the collection of bioaerosols by the drone was verified.

Keywords : PM2.5, bioaerosol, air filter, particle capture
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Measurement of brain tumor organoid-derived extracellular vesicles using nanowires ('School
of Engineering, Nagoya University, *Graduate School of Engineering, Nagoya University,
3Department of Neurosurgery, Nagoya University Graduate School of Medicine, *Institute for
Materials Chemistry and Engineering, Kyushu University) O Shunsuke Suzuki,' Takao Yasui,?
Atsushi Natsume,® Fumiharu Ohka,®> Shintaro Yamazaki,> Kosuke Aoki,®> Yotaro Kitano,’
Akihide Arima,? Taisuke Shimada,? Kazuki Nagashima,* Takeshi Yanagida,* Yoshinobu Baba?

Organoids are a new experimental model system that is formed from human-derived stem
cells and reproduces the structure of various tissues. A major feature of organoids is their ability
to reproduce complex spatial patterns of tissues, which can be useful for studying cell-cell
interactions within tissues, diseases in their organs, and more. Extracellular vesicles released
from organoids are an important factor in studying organoid-cell interactions, but it is difficult
to collect and measure extracellular vesicles. In this study, we created a measurement system
that enables detection of extracellular vesicle membrane proteins and recovery of mRNA in
vesicles from a small amount of sample by using nanowires that can collect extracellular
vesicles with high efficiency. Specifically, by creating nanowires that are the size of a 24-well
plate, we were able to capture extracellular vesicles, detect membrane proteins, and collect
vesicular mRNA in the plate.

Keywords: Nanowires; extracellular vesicles; organoid; brain tumor
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Determination of membrane protein-specific lipids using gold
nanoparticle-based method

(*Graduate School of Science, Kyushu University) oSupakorn Wangamnuayporn,! Masanao
Kinoshita,! Nobuaki Matsumori'
Keywords: Gold nanoparticle; Membrane protein; Bacteriorhodopsin

Interaction between cell membrane-attached membrane proteins (MPs) and
surrounding lipids, MP-lipid interaction, has a significant impact on biological properties
and structural features of MPs. The surface plasmon resonance (SPR)-based method for
determination of MP-lipid interaction was recently developed to demonstrate lipid
specificity of MPs. The gold sensor chips were coated with self-assembled monolayer
(SAM) of Ce-chain to considerably improve the MP immobilization and subsequently
promote the analysis of interaction with lipids. The SPR-based sensor is capable of
quantifying MP-lipid interaction. ' However, extraction of lipids existing around the MP is
indispensable for measuring various types of lipids due to limited application of the
SPR-based analysis for isolated lipid. Therefore, the more convenient method for
investigating of MP-specific lipid is improved.

Based on the idea of SAM-coated gold sensor chip, SAM-coated gold nanoparticle
(AuNP) was fabricated to characterize MP-specific lipids from mixture containing various
types of lipids. AuNP was coated Cs-chain SAM, following by immobilization of
seven-transmembrane bacteriorhodopsin (bR) in order to determine MP-specific lipids. The
MP-interacted lipid species was quantified by MALDI-TOF/MS. The effect of AuNP size,
amount of SAM-coated AuNP, and amount of segregating reagent (NaCl) were also
investigated. The result indicated that bR-immobilized AuNP successfully detected PGP-Me
and S-TGA-1, both of which were reported to have high affinity to bR, after introducing
lipid mixture from purple membrane. This study provides a new method for analysis of
MP-lipid interaction and further application to various MPs for improving understanding on
MP-lipid interactions.
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1) M. Inada, M. Kinoshita, A. Sumino, S. Oiki, N. Matsumori, Anal. Chim. Acta 2019, 1059, 103—
112.
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ST(in Sensitizatgn Test System Using Immobilized Peptides and Photo-Labile Linker with

Mass Spectrometry Analysis (1. Konan University, 2. Daicel Corporation) O Yasutaka
Samejimat, Hiroshi Miyazaki?, Yoshio Hamada!, Kunihiko Yamashita?, Kenji Usui!

DPRA (direct peptide reactivity assay) was achieved as an alternative to controversial animal
testing. Although DPRA has several defects including incompatibility with hydrophobic
chemicals and inability of detailed reaction analysis. In this study, we demonstrated that M-
SPRA (mass spectrometry-based solid-phase peptide reaction assay) was developed for easily
identifying sensitizers. We showed M-SPRA could predict skin sensitization by measurement
of molecular weight of the adducts selectively eluted from the resin by cleavage of the photo-
linker after the reaction. By binding evaluation of various chemicals using M-SPRA, we may
better understand the mechanism of skin sensitization.

Keywords : Skin Sensitization, Immobilized Peptide, Photo-Labile Linker, Mass Spectrometry
(MS), Alternatives to Animal Experiments
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1) G.F.Gerberick et al., J.Toxicol.Sci., 81,332-343 (2004). 2) Miyazaki, H et al., Analyst., 145, 3211
3216 (2020). 3) Miyazaki, H et al., Int J Mol Sci., 6,21(21) (2020). 4) Miyazaki, H et al., Processes, 8,
1257 (2020).
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Analysis of vascularization effects on oxygen metabolism of a fibroblast spheroid using
scanning electrochemical microscopy ('Graduate School of Environmental Studies, Tohoku
University, *Frontier Research Institute for Interdisciplinary Sciences, Tohoku University,
3Graduate School of Engineering, Tohoku University) ORei Mukomoto,' Yuji Nashimoto,'*?
Kosuke Ino,? Hitoshi Shiku!?

Cell aggregates termed spheroids are widely used as three-dimensional culture models. Since
the lack of vascular networks in 3D cultured tissues limits the diffusion of nutrients and oxygen,
it is necessary to incorporate vascular networks in vitro. In this study, we attempted to introduce
vascular networks into spheroids by co-culturing lung fibroblasts (LF) and vascular endothelial
cells. The purpose of this study was to evaluate the relationship between the presence or
absence of a vascular network and oxygen consumption rate (OCR) electrochemically using
scanning electrochemical microscopy (SECM) (Fig. 1). Comparing the relationship between
size and OCR between LF mono-culture and co-culture spheroids, no significant difference
was detected. In addition, plotting cancer cell (MCF-7) spheroids for comparison showed a
large difference between MCF-7 and LF. Future work will be verifying whether differences in
OCR can be detected by introducing a perfusable vascular network into LF spheroids.
Keywords : Spheroid, Scanning electrochemical microscopy, Oxygen consumption rate,
Vascular network, Three-dimensional culture

MIFREEEE IR, A7 oA RIZ=ZRCERBET NVOFEE LTUASFIHEATWS.
SR TTEE AR T I O KANZ L0 N~ DR ECIEE DI HIR S v b Z &
5, EFINTOMEDOFENLETH 5. AUFSE TSR (LF) & mE N
MRz 352 L TAT = u A R~ mEREEEEDEANERAT-. £7-, 0%
MEOF ML BFEEEE (OCR) ORFREZ EAES(LFIMEE (SECM) & HWTE

%\'ftiﬁ/‘j af—ngﬁﬁ‘@— %) Z k fZ E E,(J & L/ Pt microelectrode Increasing
7= (Fig.1). LF H—k53% L dtrag 2~ b=20um
A R THA XL OCR ORARE o

BT 5 &, REMEVIIRIE TS current O,
S E1n, WG E LCR AN AN l l
(MCF-7) A7 xnuA R& 71y k3  Spheroid

%L, MCF-7 & LF TlIRE 2@ A

Rl 5%, LF A7 - ua A RICjE
AT RE /R ME M A E NS 5 2 & T,
OCR TV S 4L 5 & FRFES
5.

Scan Decreasing

Fig. 1 Schematic diagram of OCR measurement
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Anion Sensing of Fluorescence Probe Based on lon-pair Indium(l11) Complex

(*Osaka Kyoiku University, 2Osaka Research Institute of Industrial Science and Technology)
OKaoji Kubono,! Tsuyoshi Kishigami,! Takuya Sugiyama,* Yukiyasu Kashiwagi,? Keita Tani,*
Kunihiko Yokoi!

A fluorescent probe based on ion-pair indium(l11) complex with quinolinol derivative has
been characterized by UV-Vis and fluorescence spectroscopy to research anion sensing of the
complex. The solution of indium(l11) complex probe in aguous solution displayed fluorescence.
In the addition of diphosphate to the probe solution, fluorescence spectra showed remarkable
decrease of emission intensity. The quantitative detection of diphosphate was obtained in the
range 0-9 uM. The mechanism of the turn-off sensing in this probe system was discussed from
the changes of absorption spectra in the titration of diphosphate.

Keywords . Fluorescent Probe; Anion Sensor; Quinolinol Derivative; Indium Complex
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Designing a Dipicolylamine Type Fluorescent Probe/Boronic Acid Modified Cyclodextrin
Complex and Detecting Phosphate Derivatives (Department of Materials and Life Sciences,
Faculty of Science and Technology, Sophia University) O Masakage Masuko, Tomotake
Ashino, Yu Ebisawa, Takeshi Hashimoto, Takashi Hayashita

Phosphate derivatives are present throughout the living systems and play important roles in
biological and cellular metabolic processes. Especially adenosine 5’-triphosphate (ATP) are
essential for life and are involved in various biochemical pathways. Therefore, real-time
monitoring, visualization, or quantification of phosphate levels are desired. In this study, we
designed a dpa-CnPy/3-FPB-»~CyD (n = 1, 4) (Fig. 1), which are the probes possessing a
pyrene as a fluorophore and a dipicolylamino group as a recognition site complexed with
fluorophenylboronic acid-modified cyclodextrin (CyD). In addition to this, we have evaluated
the phosphate derivatives response function of metal complexes of fluorescent probe by
fluorescence measurement. As a result, it was found that the Zn complex exhibited large
fluorescent enhancements and high selectivity and sensitivity for AMP and ADP possessing
adenosine unit (Fig. 2).

Keywords : Dipicolylamine; Boronic Acid; Fluorescent Response; Detection of Phosphate
Derivatives, Cyclodextrin Complex
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Control of Surface Charge of Cyclodextrin Nanogels Modified with Boronic Acid for Bacteria
Discrimination (Fac. Sci. Technol., Sophia Univ.) OYuki Iwai, Kouta Sagehashi, Takeshi
Hashimoto, Takashi Hayashita

By attaching recognition parts to nanogels, which possess the property to be able to take in
a variety of substances in its structure, nanogels are expected to be used in selective recognition
of biomolecules. In this study, we have developed novel nanogels in which cyclodextrin (CyD)
was modified with phenyl boronic acid and fluorescent sites were introduced into the nanogel
to allow observation of bacteria aggregation with fluorescence microscope analysis. In addition,
ionic surfactants were introduced into the CyD-derived cavities to control the surface charge.
We will report the changes of bacteria aggregation caused by the difference of surface charge.
Observed through a fluorescence microscope, nanogels by itself showed no signs of
aggregation, however with the addition of CTAB, aggregation was observed with samples of
S. aureus. The balance of surface charges between S. aureus and nanogels with CTAB was
discovered to be favorable for bacteria aggregation (Fig. 1).
Keywords : Cyclodextrin; Nanogel; Phenylboronic Acid; lonic Surfactant; Bacteria Detection

FOWNENFRE A 2B HZ T AT Z L DOTEXHRMEZ2 ©oF ) FOVITEEFRENL &
Ffio¥ 2 2 L C ERSTOBIRLHR DN FFFCE 5, AFETIE Y = =LRh e
ey 7T A MY v (CyD) (ZEMSET-EM CyD F/ ZV &R L, NEBIC
TNF LA A NE S EOCEMEE COME & OREFE OBIE A2 FTHE
U, [FRECA A S ETEYER] CTAB 2083 5 2 & CREEMOHEEZIT->72, Z
AU X DM OEHEAEB O EA b A ME T 2, dOLBEMEI 2 W TR A ITo 7o & 2 A,
F 7 FOVEARTIREERRIIBIZE SN2 > 720, CTAB 2Nz 5 & S aureus DY 7
JVCEHERNBIER Sz, MEORABNR E CTAB 2Nz 7-7/ 7OV DOIEER & O
BAHAERICXVMEOREZFHRE CEXLZ LN >72  (Fig. 1),
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T\
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Fig. 1 Graphical Abstract of this study.
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Electrochemical Detection of Phosphate Derivatives by Boronic Acid Type Ferrocene
Probe/Cyclodextrin Complex ('Department of Materials and Sciences, Faculty of Science and
Technology,, Sophia University) (OXKazuhiko Yoshida,! Maria Antonietta Casulli,' Takeshi
Hashimoto,' Takashi Hayashita'

Phosphate derivatives are essential in the metabolic activity; therefore, simple methods that
can recognize phosphate derivatives with high sensitivity and selectivity are required. Unlike
other metabolites, electrochemical sensing of adenosine 5’-triphosphate (ATP) is not really
standing out yet because of the absence of a corresponding bioreceptor either natural like an
enzyme or synthetic one. Herein, we designed and compared two cyclodextrin supramolecular
complexes (Fig. 1)V. Zand y-cyclodextrin (CyD) were chemically modified by dypicolyl-
amine (dpa) group and formed a supramolecular complex with a ferrocene electroactive probe
chemically modified with boronic group. As a result, these two complexes showed a selective
response to ATP and ADP (Fig. 2). It was also found that ATP was detected with the higher
sensitivity when f-CyD was used as the host molecule.

Keywords : Electrochemistry; Boronic Acid; Ferrocene,; Dipicolylamine; Cyclodextrin

U VLA ED ORBHEENC B W THERAIR TH Y | 5 I ERE ) DEIR
B Y VU ERRRERZ R TE A HIENRD SN TV D, @ L 1T Ay | BEHE
DX I RFIRETNTBRD ANA T ZBIRR720NT28, 77///#)/M (ATP)

DEXILFEN e > o TEORBITEE CTH 5, A CITERULFAIGE 2RI AR e
VBT cnkru—T Lo al Ty /ﬁf%%btﬂ&vy/ﬂm7%x
KU & DB TEAIE (Fig. 1) ZiREFL D, 2 DOBH FHEAIRIZEBIT S ATP DFE
SALFHRIRR R @%h%bto%®ﬁ%\_n%20®#A¢iﬂwo ZHT ATP
& ADP (Zxf L GBI Z2ISE 2R LTz (Fig. 2), £/, RA Myl g-v7us
FARYCERWEER, KVEREICATP ZHTEHZ LRGN 2077,

1) M. A. Casulli, I. Taurino, T. Hashimoto, S. Carrara, T. Hayashita, Small, 16, 2003359 (2020).
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Fig. 2 Selectivity of ATP vs. other kind of
phosphate derivatives. ([Phospates] = 0.2-1.0 mM)
Calibration lines based on oxidation neaks.

Fig. 1 Structure of 4-Fc-PB/dpa-p-
HB-»CyD.

© The Chemical Society of Japan -P01-2pm-20 -



PO1-2pm-21 BAEE B101ESES (2021)

JOZoLARO VBT V)T —DRET & MEEAI AT
i

(ERERHET - BRHET2) Omff FERER! - BECH 22— 5% HRAF! - &K B
2 REA ML e BR

Design of Pyridiniumboronic Acid Probe Modified Dendrimers and Their Bacteria

Discrimination Function (' Department of Materials and Life Sciences, Faculty of Science and

Technology, Sophia University, *School of Advanced Science and Engineering, Waseda

University) O Yotaro Takahashi,'! Koichi Manita,! Asuka Yoyasu,! Yota Suzuki,> Takeshi

Hashimoto,' Takashi Hayashita'

The bacteria inhabit in various environment in the world and thousands of species are known.
Most bacteria are harmless to the human body, but some cause illnesses such as infectious
diseases due to an excessive increase in the number of bacteria. Therefore, it is important to
detect and identify bacteria in the fields of medicine and food. However, the conventional
methods need a large-scale device and takes long time to detect bacteria. Thus, rapid and simple
detection method is required"”. In our laboratory, we synthesized the polyamidoamine
dendrimer probe modified with pyridiniumboronic acid (m-Pyd-B) and succeed to detect
bacteria by observing changes in the turbidity of the bacterial mixture. As a result of experiment,
the formation of aggregates was confirmed in the mixed solution of m-Pyd-B-PAMAM (Fig.
1) and S. aureus. On the other hand, no aggregate formation was observed in E. coli, so this
probe can selectively detect S. aureus (Fig.2).

Keywords : Bacteria detection; PAMAM dendrimer; Pyridiniumboronic acid

M IIHER EH DD D BRBEICHAEL, BT WD Z ENmo TN 5, j(*ﬁ
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MORFZIRETE D HERRKRDO LN TWD D, K2 TiE, RUT7IRT7IV
(PAMAM) 7> KU ~—FRKMEIZE U V=7 Lhhn U BAEM LG L7272 —7 m-
Pyd-B-PAMAM (Fig.1) &Rk L. MIEIRGROEEZ(L 28T 5 2 & CTHllE %
M3 252 LB LE L7z, m-Pyd-B-PAMAM % f\ 72 8 O R . m-Pyd-B-
PAMAM & 8. aureus DIRBVRIRIZB W TEEROERZMER LT, — T, E. coli

ITEHERDIZII R b iZemoT-7-0, ZO 7 a—71% S. aureus %IRRT H
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H,N \(\ N /
B\OH

Fig. 1 Structure of m-Pyd-B-PAMAM Fig.2 Fluorescence microscopy images of
S. aureus and E. coli incubated with probes.

Bacteria were stained with DAPIL. (lx = 359

1) Y. Tsuchido, R. Horiuchi, T. Hashimoto, K. Ishihara, N. Kanzawa, and T. Hayashita,
Anal. Chem., 91(6), 3929-3935 (2019).
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A method for detection of singlet oxygen under atmospheric conditions using a PVA film
containing an ESR spin trap reagent (Nagaoka University of Technology) OTaiyu Shimozato,
Yukiko Takahashi

An improved PVA film sensor containing 4-hydroxy-2,2,6,6-tetramethylpiperidine (4-H-
TEMP) as one of the spin trap reagents by ESR is proposed for measuring spatial distribution
of singlet oxygen under atmospheric conditions. It was found that the PVA film can capture the
singlet oxygen generated by sodium molybdate and hydrogen peroxide due to ESR analysis of
a radical species TEMPOL produced by TEMP and singlet oxygen. Because alkaline conditions
are necessary for TEMPOL production, PVA with a saponification degree of about 100% was
selected to keep the solution pH more than 10. This film was demonstrated to determine singlet
oxygen in the air through TEMPOL concentration by the ESR analysis of the distance from
generation source, the exposure time, and flow rate. For example, the TEMPOL concentration
was confirmed to be proportional to the exposure time.

Keywords : singlet oxygen; electron spin resonance; spin trap reagent; atmospheric conditions

—HEBFRIISOSMENE < . I AE~OLEERE, 72U AV ADREME
ERHEFEDOD R OMERINTND Z LD Ax BNERET 5 ZEM O 22503 5~ OF| H
DI TS, B/ ST ESR A > b T v 7 #| 4-hydroxy-2,2,6,6-
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1) Yoshino, K. Iwamori, S. J. Phothochem. A Chem. 2016, 148-153, 328.
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Study on reaction conditions in the amino acid analysis using reaction with phenol and
hypochlorite  (School of Science, Tokai University) Olkko Mikami, Shota Isono, Hiroshi
Ijichi

The reaction conditions in the amino acid analysis based on the reaction with phenol and
hypochlorite and the measurement of absorbance were studied. The temperature at which
maximum absorption was shown varied depending on the amino acid species, such as 40 °C
for alanine and 30 °C for glutamic acid. The results obtained in experiments with different
hypochlorite concentrations showed that the absorbance at 430 nm increased with increasing
hypochlorite concentration, whereas the absorbance at 630 nm reached its maximum at 15-16
mM (Fig.1). When amino acids with different concentrations were measured, a proportional
relationship was found between the amino acid concentration and the absorbance in the region
where the amino acid concentration was about 0.1 to 0.4 mM or less, indicating that amino
acids can be quantified in this region. However, at higher amino acid concentrations, the
absorbance was significantly reduced. Excessive formation of intermediates in regions with
high amino acid and hypochlorite concentrations is presumed to suppress the formation of
substances that absorb visible light.

Keywords : Amino Acid; Absorption Spectrophotometry,; Phenol; Hypochlorite
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[PO2-2am-01] Synthesis of piano stool type ruthenium complexes with a long alkyl
chain and their behavior in water
OMisato Wakabayashi1, Yushi Nakamura', Tetsuo Ohta', Yohei Oe' (1. Doshisha
University)

[PO2-2am-02] Application of imidazo[1,5-a]pyridine carbene bearing chiral sulfur
atoms to asymmetric catlyses
OTakuya Sonoda1, Masaya Kanamori1, Fumitoshi Shibahara1, Toshiaki Murai' (1. Faculty
of Engineering, Gifu University)

[PO2-2am-03] Synthesis of N-(2-bromobenzyl)Imidazole-type NHC Coordinated
PEPPSI Complexes and Their Catalytic Application
ORen Umeda’, Tetsuya Yamamoto' (1. Tokyo Denki University)

[PO2-2am-04] IPent-based Imidazoline-type NHC-Coordinated Cyclometallated
Palladium Complexes Catalyzed 1,2-Adition of Arylboron
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OToshiki Yamaoka1, Takashi Mino1, Chihiro Masuda, Kohei Watanabe, Yasushi Yoshida1,
Masami Sakamoto' (1. Chiba University)
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Yoshida', Masami Sakamoto' (1. Chiba University)
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Chiba University)
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Chemicals)
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Synthesis of piano stool type ruthenium complexes with a long alkyl chain and their behavior
in water (Doshisha University) OMisato Wakabayashi, Yushi Nakamura, Tetsuo Ohta, Yohei
Oe.

Novel piano-stool ruthenium complexes having dodecylbenzene as a n°-arene ligand
(Ci2H25Ce¢Hs) were synthesized. Thus, RuClinH,O was reacted with 1-dodecyl-1,4-
cyclohexadiene to afford [(Ci2H25CsHs)RuClz]2. This dimeric Ru complex was reacted with
several ligands, such as PTA, PPhs, P(OPh)s, and ethylenediamine, to obtain the corresponding
piano stool ruthenium complexes. The obtained Ru-PTA complex was treated with AgOTf in
CH;CN to provide a cationic ruthenium complex, which is water-soluble and works as a
surfactant. Behavior and catalytic activities of the ruthenium complexes and their derivatives
in aqueous solution will be discussed in this poster session.

Keywords : Ruthenium, Piano-stool-Type-Complex, Water Soluble Complexes, Catalyst
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Application of Imidazo[1,5-a]pyridine Carbene Bearing Chiral Sulfur Atoms to Asymmetric

Catalyses (Faculty of Engineering, Gifu University) OTakuya Sonoda, Masaya Kanamori,
Fumitoshi Shibahara, Toshiaki Murai

Recently, we revealed that carbene derived from imidazo[1,5-a]pyridine (IPC), has relatively
high m-accepting character compared to conventional N-heterocyclic carbenes (NHC). Generally,
transition metal complexes with highly m-accepting ligands well promote coordination and
insertion into metal-nucleophile bond of unsaturated bonds. Therefore, chiral IPC can be expected
to be used in asymmetric catalyses. Herein we developed IPC ligands bearing chiral sulfoxide and
applied them to several asymmetric catalyses. Sulfoxide acts as an electron withdrawing
substituent and it can be expected to construct a more stable asymmetric environment in the
reaction by chelation of the group.

Keywords : NHC; asymmetric catalyses; sulfoxide; chelation
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TR ARSI, TR G OB, &R~ A O
PRHET D, Liznio T, ¥7 V7 0 —%2E AL IPC I
12 & B REFE A O RF R G ~OFRI ARSI CcE 5 Y, 22
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1) M. Kirihara, T. Okada, Y. Sugiyama, M. Akiyoshi, T. Matsunaga, Y. Kimura. Org. Process
Res. Dev. 2017, 21, 1925-1937.
2) X.Ma, Q. Liu, X. Jia, C. Su, Q. Xu. RSC Adv., 2016, 6, 56930-56935.
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Synthesis of N-(2-bromobenzyl)Imidazole-type NHC Coordinated PEPPSI Complexes and
Their Catalytic Application (Graduate School of Engineering, Tokyo Denki University) ORen
Umeda, Tetsuya Yamamoto

Transition metal-catalyzed 1,2-addition reactions of arylboronic acids to aldehydes are one
of the important synthetic method for the synthesis of multi-functionalized benzylic alcohols.
Previously, we have reported the NHC-coordinated five-membered palladacycle complexes
catalyzed 1,2-addition reactions of arylboronic acids to aldehydes and hemiacetals. Herein, we
will report the 1,2-addition using N-(2-bromobenzyl)imidazole-type NHC-coordinated PEPPSI
complexes as six-membered-ring palladacycle precursors.

Keywords : NHC; Palladacycle; 1,2-Addition Reaction; Catalyst; Boron
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C BRI A JEER L7287 YA 7 VEEIRIC R 1T DS TEORME 21T~ 72, T 725,
0 fli/X7 ¥ 7 AEERA~OFLBIMINC K D37 VA 7 AAEEOREELZEXI L, 3 )L
DEFEIZ2NaXUNVEERT HA I XY — /LRI NHC Bz PEPPSI 651K 1 24
LTy 22T 7F AR iR~ v ORISICBWT, XAR#FL LA %
il V5 2 & T H OIS X I T Lz,

-
oy
B(OH), o K3P0,4 2.2 equiv. X Y
+ N Pd. — OH
H” > H 1,4-dioxane 0.5 mL ay @
H,0186 pL 7]

0.5 mmol 2.5 mmol . Lj\ - .

(37 wt%) 50°C,18 h NN X=Br 98 %

1 mol%

1)T. Yamamoto, T. Furusawa, A. Zhumagazin, T. Yamakawa, Y. Oe, T. Ohta, Tetrahedron 2015, 71, 19—
26;
2) M. Sugaya, T. Yamamoto, H. Shinozaki, Tetrahedron Lett. 2017, 58, 2495-2497,
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[Pent-based Imidazoline-type NHC-Coordinated Cyclometallated Palladium Complexes
Catalyzed 1,2-Addition of Arylboron Compounds to Carbonyl Compounds (Graduate School
of Engineering, Tokyo Denki University) O Yuta Okuda, Tetsuya Yamamoto

Transition metal-catalyzed nucleophilic addition of arylboron compounds to carbonyl
compounds are powerful synthetic method for various functionalized benzylic alcohols.
Previously, we demonstrated the bulky NHC-coordinated cyclometallated palladium complex
(IPr-CYP) catalyzed 1,2-addition of arylboron compounds to carbonyl compounds including
unactivated ketones. Herein we report the synthesis and catalysis of more bulky yet flexible
NHC-coordinated cyclometallated palladium complex (IPent-CYP).

Keywords : NHC; Palladium; Catalyst; Cyclometallated Palladium,; Boron

BB X 2R T FELEM D VR = LB~ DR IS E
REFTTAMEICENT-RICTH Y | mEICEREMEIN TN DA T v a— VO SR
Wi LTV D, BIFEETIEIZNE TS, S @EW0A I XY U BRI NHC % ZFEFRAAL
F LT D7 u RE AT U T LR (IPr-CYP) 6 L. RISSARDNAHEA D&
{EEMDOT VT v K97 b~ 124 MOEN -t L 725 Z L 2@E LT s b,
Flz, LD MEEW NHC % ZRFEUL - & 35 IPent-CYP & Ek L, Z OfiiyG %
Al L7 & 2 A, FRBEEIEREIE 4900 (T3E LT, 2 AFEEK T, IPent-CYP DAL
B L ORE ISP OREHIC OV TRET 5,

Ry
N g
0.5x mol %CYP _C—N !
[x mol % Pd] PhOH Pd Ry
KZCO3 (3 equiv.) / \
toluene 1 mL) O O Ry CI\ /CI Ry

120 °C, 18 h
0.5 mmol 2 equiv. in a seald tube

C
PhS-IPr-CYP: 90 %(x : 5.0) Ri K/\N
H-1Pent-CYP: 52 %(x : 0.1) R,
PhS-IPent-CYP: 82 %(x : 0.1

Ry = Ha, Ry = H, H-IPr-CYP
R = Hs, R, =PhS, PhS-IPr-CYP
R; = CHj, R, = H, H-IPent-CYP

R; = CHy, R, =PhS, PhS-IPent-CYP

1) a) T. Yamamoto, et al. Adv. Synth. Catal. 2014, 356, 3525-3529; b) R. Akiyama, et al. Synth.
Commun. 2019, 49, 1193—-1201
2) Y. Okuda, et al. ChemCatChem, 2020, 12, 6291-6300
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ERFOFORETEELE-NHCERA T OARILIE/NT OO LEE
AN fhE4E A

(FEREARBE L' - EHER T ) B HER' - HE B - K Rid' - Ok il 2
Catalysis of NHC Coordinated Cyclometalated Palladium Hydroxide Complexes (' Graduate
School of Engineering, Tokyo Denki University, *Department of Applied Chemistry, Tokyo
Denki University) Yuta Ouda,' Ryu Tadano,” Minori Shimizu,! OTetsuya Yamamoto'*

Bulky NHC-coordinated cyclometallated palladium complexes with bridging chloro ligands
exhibit the excellent catalytic activity for the 1,2-addition of arylboron compounds to
carbonyl compounds in the present of an excess amount of base. Herein, we report newly
synthesized CYP with bridging hydroxy ligands acted as a highly efficient catalyst for the 1,2-
addition of arylboronates to various carbonyl compounds including unactivated ketones under
base-free condition.

Keywords : palladium, boron, 1,2-addition, hydroxide ligand, DFT calculations

HWHFETHE SN N-~T 0B 1 LR (NHC) & X HRINL &5 7 1 2 Z ik
NIV AEERIT R VU AT AR 2R U RS ISR TT U — R
a2 UEEEE D 1 VIR = A~ O REATINBOGR 2 ikl 3%, 1 Z OISz 80T
WHREOTIMINETHY . WEZHRM LR WEAITE A ERUSITIEIT L2V, AiFZE
T, HEHREEBEZE Fu X U526 & LM NHC Bifiy 7 v X Z )b RT Py
LEEREGRR L, ZOfMBYERZE L=, fERE LT, S 65 E0RME M3
T TV =R e BT XTIV D T VIR = B~ O KIS INBOSR A IV 2
T U7z, RBETIE. BUCHEMEICET 5 DET HE OBV T H R THRET 2,

R1

1) a) Y. Okuda, et al. ChemCatChem, 2020, 12, 6291-6300; b) T. Yamamoto, et al. Adv. Synth. Catal.
2014, 356, 3525-3529.
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Synthesis and Catalytic Application of Palladacycle Complex with Pyridine-Carboxylate
Ligand (!Graduate School of Engineering, Tokyo Denki University) OYudai Kitahara, Minori
Shimizu, Tetsuya Yamamoto

Transition-metal catalyzed conjugate addition of arylmetalic reagents to electron-deficient
alkenes are useful carbon-carbon bond formation reaction for the synthesis of various
functional molecules. Recently, we reported the synthesis of monomeric 9-
(diphenylphosphino)anthracene-based phosphapalladacycle that catalyzed conjugate addition
of arylboronic acids to various electron-deficient alkenes in the present of inorganic bases.
Herein, we report the novel 2-pyridinecarboxylate phosphapalladacycle that promoted the
conjugate addition in the absence of additional base.

Keywords . Palladacycle; Aryl boronic acid; Conjugate addition; Phosphine ligand

BB E HNDEFRET VY o ~DFE ERED L IS I BN
TR — IRFREATERIE DO EDTH Y | TV E TIThRk A 2SR ST 5,
a3, -7 2= VR A T 4 )T N TR UL RGICHTE SR AT 78
T HA T NSRBIV S FICB W TT U — AR e VDB R T Vi
OB IMBUG ORI L 720 Z L ZHME L T D, D A, JBIcEpk Lizk
AT g NG HEYA T NGHROR T =4 VB HEND -8B VUV ARF T L— k&
LT TZ A I NER L ZHR L, 7V — AR e VEBEOEFRET V7 o~
BTN 31T 2 by E R 2 34T L 72, 851K LIXS DR 2REORMEET L b,
PV AR AT I s % e U 7=,

X

(0]

QY @

Ph,P—Pd—0O

Oy )
1

0.5mol% Pd R EWG
0.5 mmol 1.2 equiv. _— 2
toluene 1 mL
80°C, 18 h

R/\/EWG +

0 O
[ &

2a 2b
80% 2%

1) M. Shimizu, T. Yamamoto, Tetrahedron lett., 61,2020, 152257
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NSO LEEERAW -, y-ZBRTUILSS OOEHREEE
EFILTE RFOT7 ) ILERIE

(BILKEEET) Oats EEE - 2 R
Palladium-Catalyzed Formation of a,y-Disubstituted Allylsilanes and Application to
Carbonyl Allylation (Graduate School of Science and Engineering, University of Toyama)
(OMayo Ishibashi, Yoshikazu Horino

The palladium-catalyzed reaction of y-silylated allyl acetates with aldehydes in the
presence of fluoride ion induced a barely reported 1,2-shift of a substituent on silicon to
produce a,y-disubstituted allylsilanes in situ, which then successfully underwent the Hosomi—
Sakurai type allylation of aldehydes to give homoallylic alcohols as mixtures of regio- and
diastereomers. To prevent such regio- and stereoselective issues, the intramolecular version
was also examined. The intramolecular reaction proceeded regioselectively and afforded the
corresponding homoallylic alcohols with good to high diastereoselectivity.

Keywords : Palladium,; Allylsilane; 1,2-Shift; Allylation; Homoallylic alcohol

TINT T EHONDET U IALRIGIE, AEAERICB W TEERRFE-IRFEMEE
RS D—D>Th D, LNLRRL, ay BT VLT o O E IR 726 IE
—RECREETH D, UHFFEETIE, XTI VT LBELE T b T AFEET. y-
VUNBBRT AT 2T —NETATE REDKIGE VAV U ERBEF 100 °C TIT
9 &L VU N EOBEIED 12 2 ENRB L RP T ay _EHRT VLT T N
AL, 2T AT E RERIGTHZETRETIAT Va— Va2 5252 L &R
HLZE DY, LaLAans, S FRKE TR, (Es X OSSR 2 514 5
ZENHETH ST D TR R LTz, /37 20 Al & TBAT 177 T, &
B 1a O FNT VLS ZRat Uiz & 2 ARSI EEIR IS E T L, 3a B O
da x*FNFnE5Ex7- (X2) , 1 FZFLEoOBBEORTZ{To7-E A, ¥(1FE EIC

TP RGIMERENES L2 1b O FN, B GEREAER L7 E 1ce LY LEwn
WRTHMERD 52D Rbnotz, —hH, NUAF LI NLVEDIL S 2T v
FVIENER U2 FVE 1d TSN EEIT Lo 72,

OH OH
Jo OAc Pd(0)-cat. /\)\ )\/\/x AT (1)
" P + R)\/\/
R Ar)\/\SIX;’, CsF, dioxane | Ar SiXaF R Ar X

100 °C
OH OH
\
| QK OX
\ N\
" O O

OHC O OHC
SiR3 Pd(O)-Cat
— TBAT
O+, &
OA

c 80 °C
1a: R =Ph 2 3a, 69%, 3:1 dr 4a, 1%
1b: R =4-FCgH, 3b, 62%, 4.5:1 dr 4b, 9%
1c: R = 4-MeOCgHy 3¢, 37%,3.7:1 dr 4c, 5%
1d: R = Me 3d, 0% 4d, 0%

1) Y. Horino, M. Ishibashi, K. Nakasai, T. Korenaga, Tetrahedron, 2020, 70, 131493.
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Synthesis of 3-Allylindole Derivatives Using Palladium Catalyst with P,Olefin Type Ligand
(Graduate School of Engineering, Chiba University) Takashi Mino, O Toshiki Yamaoka,
Chihiro Masuda, Kohei Watanabe, Yasushi Yoshida, Masami Sakamoto

Many biologically active natural organic compounds and medicines have an indole structure,
and a method for efficient synthesis of indole derivatives is expected. We previously reported
the Pd-catalyzed intramolecular reaction of N-allyl-N-tosyl-2-ethynylaniline derivatives with
P,olefin type ligand gave the corresponding 3-allylindole derivatives in good yields. In this
study, the intermolecular reaction of compound la (R' = H, R?* = Ph) as N-tosyl-2-
ethynylaniline derivative and allyl ester 2a (R? = Ph) was carried out using 4.0 mol% of Pd
catalyst (Pdx(dba); * CHCIl3), 8.0 mol% of ligand, and 2 equiv. of K2COs in tert-butylbenzene.
The desired indole derivative 3aa was obtained in 91% isolated yield. Moreover, we found that
this reaction is applicable to a wide range of substrates.

Keywords : Indole; P.Olefin Type Ligand,; Palladium Catalyst

% < OEMIEE IR RIFBILEMCEIRE NIV F—VEREBE LT AV R
— VBRI G T D FEDNHIFE ST D, TIVE TYUMEEIZB VT,
A777A%ﬁ%ﬁWtMTUWN$VW2I?ﬁWT U UREIRD NS
WZBWT, PA VT ¢ VRN 2 WD Z & T, ®GT 5 3-7 U vA v R— Lk
BN BIFRNRTHEOND Z &2 W5 L TWD, RFETIE, N- 2 L2-2F = LT
=V UFEERE LA 1aR =H,R?=Ph) & 7 U /L= 27 /L 2a(R> =Ph)Z .,
tert-7 F NV o T MMl (Pdy(dba)sc CHCLs) 4.0 mol%. BERiZ7- 8.0 mol%.

RISV D A2 YMEFE T TS EToT2E 2 A, BIIOA » R—)LiFEK
3aa DYLHE 9% TR LN, Fo, BEMREZIT o iR, RAVEZEICRH L CE M
A THIHIZEHZRHLEZOT, 2D b THRET 5,

R3
_ R? Pd,(dba)3*CHCI3 (Pd = 8.0 mol%) R3 y/
R 7 OAc Ligand (8.0 mol%)
K>CO3 (2.0 eq.) R!
+ 2 3
R3/\)\R3 N R2
’}‘H tert-Butylbenzene (0.4 M) N
Ts Ar, 60 °C, 24 h )
Ts
1 2 Ph 3
2.0eq.
(20eq.) %)WAVA%
MeO PPh,
Ligand
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—”Fi)b'}" SUERFRET DUV LT S FRIAFERUMFDORAFE
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Chiral Amine-Derived Cinnamoylamide Type Chiral Ligands for Pd-Catalyzed Asymmetric
Allylic Alkylation

(Graduate School of Engineering, Chiba University) Takashi Mino, O Yohei Fujisawa,
Takumu Akiyama, Mitsuru Hirama, Yasushi Yoshida, Masami Sakamoto

Previously, we reported the synthesis of aminophosphine ligand (S)-1 with cinnamyl group using
a chiral amine as a chiral source.! We applied this ligand to palladium-catalyzed asymmetric allylic
substitution using indole as a nucleophile, then we found that the corresponding (R)-product was
obtained with high enantioselectivity (95% ee). We also synthesized amidophosphine 2 having a
cinnamoyl group instead of a cinnamyl group, then we found that a separable diastereomer of 2
exists.? In this study, we confirm that axial chirality of these diastereomers by single crystal X-ray
structure analysis. And we optimize reaction condition by using them as chiral ligands for Pd-
catalyzed asymmetric allylic substitution of indole. As a result, (S, aS)-2 gave the (R)-product in
98% ee, on the other hand, (S, aR)-2 gave (S)-product in 94% ee.

Keywords : Chiral Ligand, P,Olefin Type Ligand, Palladium, Asymmetric Allylic
Substitution

YR ETITLRT, ¥ TAVT IV EAFRE LIV T INEEZETHT I ARART
4 VBN 1Y 2B LTS, ZOERMIFEA v K= a2 REEREK L LI TP A
fRIEC X DARFET UNALT VFNALRIMZB W CHEA L7z & 2 A, RFIE 95%ee &0
IEVERIRET R KO BB ELND Z EMHLENNI o7, Fiz, Yo InEo
RboViICy o FEANEEZET LAY 2 2AKR LT EZ A, DBERTRE/R Y T AT LA
v —WNFEETHZ LB RHLE, ¥

AR TIE, BV T AT LA~—Th 5H(S,a5)-2 1 L UN(S,aR)-2 D HfE S X Hikis
RN ZAT o7, FTo, ENOHEENENARFENLL L LT, NI TTAMEIZ DA
v R— VOB ARE 7 U AMLEBSOSZ W T, ISR OREL Z1T7e > T2,
ZDOFER. (S,a8)-2 Z W 2855 1E R KA 98% ee. (S,aR)-2 & AW T25E1E S KDY 94%
ee L) BHRAFIETHMIMBSEONT-DOT, #ET 5,

Ph Ph O
N/\/\Ph Ph “; f‘e e\‘ 3 /'\N)J\/\Ph
PPh2  veo PPh % )ﬁ \ Me PPh
L 0
(S,a9)-2 (SaR)-2

DT. Mlno, J. Youda, H. Saito, J. Tanaka, Y. Yoshida, M. Sakamoto, The 97th Annual
Meeting of CSJ, 1PB-103 (2017)

2) = ZF, BL E, AR L EFHORE, R BE, BARLTFEHERE
ZEAES: 3PC-044 (2018)
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Cinnamamide Type Chiral Ligands with Axial Chirality for Pd-Catalyzed Asymmetric
Reaction
(Graduate School of Engineering, Chiba University) Takashi Mino, O Kaito Koki, Kaho
Takaya, Yasushi Yoshida, Masami Sakamoto

Optically active indoles and their derivatives are widely present in various biologically and
medicinally important compounds. Recently chiral compound 1" was found to be highly
effective P,olefin-type ligand for palladium-catalyzed asymmetric allylic alkylation of indoles
with 1,3-diphenyl-2-propenyl acetate. Furthermore we reported that the C-N axially chiral
aminophosphines 2” and 3*with cinnamyl group as P,olefin-type ligands effectively act on this
reaction. Herein we report the synthesis and application of C-N axially chiral amidephosphines
4 with cinnamoyl group instead of cinnamyl group.

Keywords : Chiral Ligand; Amidephosphine; Palladium; Asymmetric Allylic Alkylation

HFIEEA v R— vl KOV OFF BRI, Bk x 2R AWk L ONEERICEE (b
BN FET D, TE, 1,3V 7 =27 a7 r— RN A v
R—/L DN D0 MR T U AL T VXIS, 2 TR AVN P AL T ¢
DAFEN & LTHETHL Z NI, —J7, Bxld, Yo Ivikzfa
THCNEARET I VHRAT 4 2903Y NP A LT 0 VRORFERMT L LTA
FOSIZRBNAER T2 2 L 28 Uiz, AR TIE, Yo IBicftby v
FANIEEATDHCNBARET I RRAT 4 v 4 Zikih, B L. A > F— VOl
AT ROR DO ARFENLF L L CHMA Lz, TORE, 4¢ 2V E Z A% E 92%
ee & EWNARRIMECHIW A ST THRET 5,

E\ o
3
! PPh, @\Nj\/\”‘ N*/\/\Ph R\N ph aR®= @\
1 1
l N Rj@/”"hz Rj@/”"hz MeO PPh,
RZ R2

2 3 4
a: R1-R2 = -(CH=CH),- a:R'-R2 = -(CH=CH),-
b:R'=Me,R2=H b:R'=Me, R2=H
c:R'=0Me, R2=H c:R'=0Me, R2=H
d:R'=iPr,R2=H

1)Cao, Z.: Liu, Y.: Liu, Z.: Feng, X.: Zhuang, M.: Du, H. Org. Lett. 2011 13,2164-2167.

2) Mino, T.; Nishikawa, K.; Asano, M.; Shima, Y.; Ebisawa, T.; Yoshida, Y.; Sakamoto, M. Org. Biomol.
Chem., 2016, 14, 7509-7519.

3) Mino, T.; Yamaguchi, D.: Masuda, C.; Youda, J.: Ebisawa, T.: Yoshida, Y.; Sakamoto, M. Org.
Biomol. Chem. 2019, 17, 1455-1465.
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Application of imidazo[l,5-a]pyridine carbene with electron-donating substituent to
catalyses(Faculty of Engineering, Gifu University)OTakuma Umeda, Yoshifuru Shibata,
Fumitoshi Shibahara, Toshiaki Murai

Imidazo[1,5-a]pyridine can be derived to N-heterocyclic carbene (NHC). Meanwhile, 5-
aryl-imidazo[1,5-a]pyridine derived NHC(IPC) has a sterically similar structure to the
Buchwald-type phosphine ligands. It is known that IPC has a high c-donating character as
similar to conventional NHC. In addition, we recently revealed that the electronic properties of
imidazo[1,5-a]pyridine carbenes are readily controlled by substituents on 1-position. This
effect directly influences the electronic properties of the corresponding carbene complexes.
Herein we report the electronic effect of a donating substituent on the 1-position of
imidazo[ 1,5-a]pyridine carbene ligands on catalyses.

Keywords : imidazo[1,5-a]pyridine; NHC

A I EZYV[1,5-a8 Y P id, SRR & L
THEAESN TV DL EERBERE N L (NHC) & &
LZERTEBIEWMTHD, SMIZT V— N IEEE
ALTZA I EZY[S5a BV rnbENhb
NHC(PC) 1%, At S TIEFICHFIH STV % Buchwald ligand IPC
Buchwald 8 2 7 ¢ U ENEA- & SRR ORE 2 F5>, £7-. IPC IIERD NHC
ERIERIZE W o- RT—MEEZ RO Z LR LT > TS, A T, iIrfFpivbiuix
IPC D AN OB R, ZDA I 4B Vg EO@E IS X0 FERT
ICHREECE L Z AL MIC L TE T, ZORBIZED | WIGT 2 DR D55
BE 2 R U - i O BN -~ DICH PN IF S VD, AENEA I ¥V [1L,5-a)8 ) ¥
D 1 E~OREGPEE R IE OB AT X B S S~ B & 4 LT,

R
Mes
AN = ® =
N0 4 s B 'jL - Ni?Nzyes B NMes
N — 7 HTYo g c g &Em
—_—
Br 0 SN = N = O N

1)Koto,Y.; Shibahara, F.; Murai, T. Org. Biomol. Chem. 2017, 15, 1810.
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« -Selective Allylation of Azo Compounds Using Metallic Barium
(Chiba University) OMasayuki Niwa,' Akira Yanagisawa’

We have previously achieved a a-selective allylation of azo compounds with allylic barium
reagents prepared by the Rieke method using reactive barium.? Recently, we have found that
allylic barium reagents can be generated from metallic barium and a-selective allylation of
isatin imines takes place with the barium reagents.? We report here that the o-selective
allylation of azobenzene occurs when a mixture of an allylic chloride and azobenzene is treated
with metallic barium according to the Barbier-type method.

Keywords : Barium,; a-Allylation; Azo Compound; Allylic Chloride

LHFFERE TIL I E TIT, Rieke {EIC K DTEMALANY 7 A THE LT U ARINY
Y LSRN T LA o BRI T U ALSUE & R LTS D, 250l
HalZEBAY 7 ATT UARSY & ARERINRAETE ShEHNA FFo 4
LD o BRI T ) ALERIE A R LTS 2, AL, Barbier HFEE VD 2 &
WL T U ABULEW 1 & T RUB 2 DIRAEMICEER AN U AR S
DL T RB2DOT VAR o BRI Z D T U AR BT 20 3 BN RAF
RIVETHLND Z ERbIo>T=OTHRET 5,

Ph _Ph Ph
Y/ a _ci N/ Ba (rod, 3 eq.) HT HT/
+ | — a_N_ + Y_N_
N THF, r.t., 17 h W/\/ Ph />< Ph
ph”
13eq.) 2(leq.) 3: 53% yield (a/y =>99/1)

1) Yanagisawa, A.; Jitsukawa, T.; Yoshida, K. Synlett 2013, 24, 635-639.
2) Yanagisawa, A.; Yamafuji, S.; Sawae, T. Synlett 2016, 27, 2019-2023.
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Asymmetric « -Cyanation of [ -Ketoesters Using Chiral Tin Alkoxide Catalysts

(Chiba University, *Nippoh Chemicals)OYuki Hinata,' Akira Yanagisawa,'
Takamichi Watanabe?

We have reported an asymmetric « -azidation of f3 -ketoesters Catalyzed by a chiral tin
alkoxide in the 100th annual meeting of the Chemical Society of Japan. Recently, we have
attempted an asymmetric « -cyanation of 3 -ketoesters using this catalyst system. We report
here the results of the reaction. When J3 -ketoesters of 1-indanone were treated with a
cyanated hypervalent iodine reagent in the presence of a chiral tin ethoxide catalyst and EtOH,
targeted « -cyanated products were obtained selectively.

Keywords : Chiral Tin; «-cyanation; [5-ketoester; Asymmetric Reaction

Fa T HEAREFERE 100 EFEXNZBOVTEF IV AIT Vaxy Rafift b 4%
B-7 N AT NVEHOARK a-T ¥ FMERINIZOWTHEKR L D, Al Z Offilits =2
TLEANT, B-7 P AT NVEORE a-v 7 LKL ZR R T-DOT, ORI
ONTHET L, FTNAVAXEWL EF Y VAT hF U RO HHBLZF T LA
AT hFyv Rt =% ) —VOFEFT, 1A F DB hZAT IV 2 [TV
T REETHHENI URRIEK I ZEAIETLLE A, a-v T JEE 4 PIER
IS BTz,

NC\
7 I—o0 1(8 mol%) 9 o
X o NaOEt (16 mol%) % S\ \ BT
R_| + (0] > R—I O'Bu “Br
F O'Bu EtOH, r.t., 2 h, in dark Pz CN OQ

2(1 eq.) 3(1.5eq.) 4 Ar
1(Ar=4-1-BuC¢H,)

1) @Y= RER, WERM,. 7 vergE~—T 12, WOBE, EEFE, IEE, AAbE
28100 HZFFELS, 3PA-030.
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(FRJIRT) O f - A8 b - =i « WA JRRS

Allylic Alkylation with Grignard Reagents Catalyzed by Zinc-N-Heterocyclic Carbene
Complexes (Department of Material and Life Chemistry, Kanagawa University) O Takeshi
Yamada, Riku Miura, Ryusei Miura, Sentaro Okamoto

y-Selective allylic substitution is one of the most promising and powerful tools to construct
a chiral tertiary and quaternary carbon centers. We have reported NHC- Cu and -Mg catalyzed
allylic substitution with Grignard reagent afforded y-substituted product selectively'”. The
reaction could be applied to catalytic asymmetric allylic alkylation. In the course of further
studying the NHC-metal catalytic reaction, we found NHC-Zn complex can also catalyze the
allylic substitution reaction. Herein, we report the NHC-Zn catalyzed y-selective allylic
substitution of di- and tri-substituted propenyl phosphates.
Keywords : Allylic Alkylation; NHC-Zn catalyst; Grignard reagent

SN2TEINAY T U AL E IR SIE, REFRLEAT D kB X Ok FEEHEET 2
T2OOHEHRNMIGTH S, Bxid, BEIZ Cu X Mg & Wiz N-~T m ik h
(NHC) -4 g fikiit & Grignard 3382 X 5 SN2 BRI 7 U AL E LSS & s LT
% 3, AL NHC-ZNCLSERNARKS & ikt 25 Z L2 AH Lo THET 5,

filli B D IMes-ZnClo 715 T, #kx B2 /557 U v{b& ¥ & Grignard 33K
DS Z Bat Uiz, 72 Ui, o CORENESRE SN T7-28, IMes-ZnCl, fill 77
FEF T, 2L ORIGEREICB Ty M TORIGHEE SN, FTH, =—T LA
R T U NLRA T 2— T AF AT X LT 0 REREEDLZLICLY
U DD E AL BRI v AL T VT ARG D iviz, REOSIE, Bix 7e “E#T
N, ZEBRT VT TGRS Ta o r LT L a—uZ b A kR T,

Ro Grignard reagent (1.5 eq.) Ry R R
IMes-ZnCl, (5 mol%) 2
RHﬁ”x » R“Y™R *t R;
Rs Solvent Rs o« Rs v
Substrate RMgX Sol. Yield a:y Substrate RMgX Sol. Yield a:y

n-PrMgCl2  THF 82% 96:4 0 .
PRl nPr o~ OP(OEt), PN(CH2)2MICl ELO 85% 1:99

________________________________________________________ 0
0 n-PrMgCl  THF 92% 11:89 TBSO—\=/—OP(OEt)2 n-HexMgBr THF 84% 3:97
\ 1]
Ph"""OP(OEt); -PrMgCl THF 65% 54:46 o]
FPrMgCl  Et,0 86% 6:94 %VOP(OE% Ph(CH,) MgBr Et;O 82% 6:94

Ph(CH,).MgCl Et,0 95% 31:69 Ph o
Ph(CH,);MgBr Et,0 92% 16:84 _OP(oEy, ™MPMCl THF 99% 1:99

2 without catalyst

1) Tominaga, S.; Oi, Y.; Kato, T.; An, D. K.; Okamoto, S. Tetrahedron Lett., 2004, 45, 5585-5588. 2)
Okamoto, S.; Tominaga, S.; Saino, N.; Kase, K.; Shimoda, K. J. Organomet. Chem., 2005, 690, 6001-
6007. 3) Okamoto, S.; Ishikawa, H.; Shibata, Y.; Suhara, Y. Tetrahedron Lett., 2010, 51, 5704-5707.
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Preparation and Photoproperties of Diphenylhexatriene Dimers

(‘National Institute of Advanced Industrial Science and Technology (AIST), Research Institute
for Advanced Electronics and Photonics) O Yoriko Sonoda'

Keywords: n-Conjugated Molecule; Positional Isomer; Solution; Fluorescence; Singlet
Fission

Biphenyl bonds are widely used to link two chromophores and control the intramolecular
conjugation and electronic communication, thus tuning the photophysical properties of the
resulting dimeric molecules. In this study, three positional isomers of diphenylhexatriene

(DPH) dimers (1-3) were newly prepared and )
their photoproperties were investigated in & DPH @ &

solution. DPH is known to exhibit strong

fluorescence in solution and also possess

singlet fission activity in the solid state.

All the three dimers were prepared by the Wittig reactions of phenylpentadienal and the
phosphonium salts of the corresponding bis(bromomethyl)biphenyls (Scheme 1). After the
thermal treatment of crude ZE mixtures followed by GPC purification, all-(£) dimers were
obtained as poorly soluble, (pale) yellow solids. As 1 was found to be highly photoreactive,
no further spectroscopic studies were carried out in solution.

The absorption (A,) and fluorescence maxima (Af) of 3 are observed at longer wavelengths
than those of 2, indicating that m-conjugation is more effective in 3 (Figure 1 and Table 1).
The spectra of 2 and DPH are very similar. For each compound, solvent effects on the spectra
are small. The fluorescence quantum yields (¢p) of dimers are relatively large and 3 is
somewhat more emissive than DPH. The rate constants for fluorescence emission (kr) and
also those for nonradiative decay (knr) calculated from ¢ and fluorescence lifetimes (1) of
dimers and DPH are not greatly different.

Scheme 1. Synthetic Route to 2

NBS
_8o o CH,Br ﬂ, CH,PPh,Br
BrH,C BrPthH,C NaOEt I A
—> crude ZE ———» 2
Pl

hMe
[> CHZPPmBr NaOEt  10%HCl(2a) \
EtOH

Figure 1. Absorption and Fluorescence

Spectra in Toluene Table 1. Photophysical Data in Toluene 2. HR-MS m/z Found: 231.1180 (M%/2), Caled for

9 DPH 2 3 CyHys: 231.1173. 'H NMR (CDCly): 6 7.63 (2H, s,

§ —2 arom.), 7.20-7.48 (16H, m, arom.), 6.87-7.02 (4H, m,

I == Ay (nm) 359 363 376 triene), 6.68 (2H, d, J 15.5, triene), 6.62 (2H, d, J

33 Ae(nm) 428 430 448 15.7, triene), 6.56 (4H, dd, J 6.8 and 3.1, triene).

52z b 0.59 0.39 0.66

5g © () o2 41 Al 3. HR-MS m/> Found: 231.1178 (M'/2), Caled for

2= ke(s)  11x107  83x107 2.1x10 CysHys: 231.1173. 'H NMR (CDClLy): & 7.20-7.57

g k. (sh)  79x107 13x105 1.1x 10 S :

2 ar ks 22 8 (18H, m, arom.), 6.86-6.97 (4H, m, triene), 6.63 (2H,

< 300 350 400 450 500 550 ke= o/, ky = (1-0)/t. d, J 15.5, triene), 6.61 (2H, d, J 15.5, triene), 6.54
Wavelength (nm) (4H, dd, J 7.0 and 3.1, triene).
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One-Pot Synthesis of n-Extended Pentacene via Oxidative Cross-Dehydrogenative Annulation
(Faculty of Engineering, Osaka Institute of Technology, >Graduate School of Engineering,
Osaka Institute of Technology) O Haruka Nakanishi,'! Masahiro Togo,> Yuto Yamada,’
Masahiro Muraoka,' Michihisa Murata'

We have recently reported that benzene-annulated tetracene can be obtained by a facile one-
pot synthesis via oxidative cross-dehydrogenative annulation (CDA) between unfunctionalized
tetracene and benzene. In this work, we examined the oxidative CDA between unfunctionalized
pentacene with benzene. The reaction proceeds at room temperature to furnish a bisindeno-
annulated pentacene derivative (15%). A single-crystal X-ray diffraction analysis of the
obtained compound showed twisted m-network. The formation of two indeno-annulated
moieties on pentacene induced markedly improved stability toward photooxidation. The
mechanism of the oxidative CDA reaction will also be discussed.

Keywords : Polycyclic Aromatic Hydrocarbon, Pentacene; Dehydrogenative Coupling; Scholl
Reaction; X-ray Analysis

ZERBERIRILKSE (PAH) O Xy N =725 BRZEATDE, 6 HEROA
5725 PAH E IR LT, EWETZAMESCRR RGN EE2RT X912k D,
MIFZER TILSEIS, T F T e B o L ORI KFER 7 0 2Bk (CDA) 12
IV, SEREGLA LT /T N7 BVBERNT Ry FTERTE D Z L2ty
L=, KEFZETIE, ZOAKRTIEEX A2 CHEAT 5 2 LI A, BEAL
VTR B CHERN B TARTE S Z LR LT LT,

R B AN TICB T BB EHCHIZETT A 728, C-H 56 % BT
WCEREAL T A FIENAERCTH D, £2TC, XU F B L 30 YEBED T FARTE
> % DDQ & TfOH OIFE F CRIGS®7- & 25, CDA RIS HEITL, 5 Bad o
GUREAAL T )X A B UHEERLIINAT, SHICTFARBUREAZR
TR 2 DHBES L, EOMEE X SRS EEEATIC Z VB 52 L7z (Scheme
D, {bLEW2 O M UPERITREE R L, TOWRNBKIERE (Anx=770nm) [Xt&
W1 L LT 40 nm RIEEMANZY 7 5 Z & hbhroTz,

Scheme 1
tBu Bu

@ (3.0 equiv) O
Q0 womrenonarmg IO
.
TfOH / CH,Cl, (1 / 100)
rt, 24 h a‘

tBu

Oxidative cross-annulation

1, 5% 2,8%
1) M. Murata, M. Togo, D. Mishima, A. Harada, M. Muraoka, Org. Lett. 2020, 10, 1021.
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Steric and electronic effects of the dimethylborylethynyl group on arenes (' Tokyo
Metropolitan Industrial Technology Research Institute, > Laboratory for Chemistry and Life
Science, Tokyo Institute of Technology) OKentaro Mishiba!, Yuya Tanaka?, Munetaka
Akita’

Steric and electronic effects of the dimesitylborylethynyl group on arenes such as naptharene
and anthracene were evaluated. Single crystal X-ray structural analysis and DFT calculation
revealed that insertion of the ethynediyl (C,) linker hindered formation of the twisted
conformation caused by the steric hindrance between the bulky dimesitylboryl unit and the
arene moieties. The less twisted arrangements enabled the empty p-orbital on the boron atoms
to interact strongly with the m*-orbitals of the arene moieties via the C; linker. As a result, this
substituent made the arene moieties more electron-accepting than the dimesitylboryl group.
In fact, the introduction of dimesitylborylethynyl groups to arenes caused significantly
decrease of the LUMO levels by ~ 0.4 eV per the pendant. These results suggest that this
substituent is potentially applicable to modification of functional materials.

Keywords : borane, acetylene, arene, steric structure, electronic structure

RURRF RIZ2F A W C)EEZ BT D7V AT FIVR Y VT F =)V IZHER
L ARBEHIEN T 72 L oR0T v b TR E W e BEHFERRILKZEICRIET AL &
OEFHENR AW 5T UTe, Hifbdh X A EfRT 3 L OV DFT HE 2 b ARE#LIL T
@ E N AT R Y VI L FHERRICOKFEOBONAEEFICLV ISR S
D FAEE DR U CQEEDOFEIZL > TRELIMFIEND Z LIRS, &
CALOIMNIAR TR+ D2% p §iE S Co28E 2 I L TR B IRIRALKE On il & 5% <
FAEEMT A 2R L, PATFIARI ALY RERBFZR L2527,
FEEE VAT TFNUR I N TF = VEOFEFBRRACKFE~DEAN T —EHIL Y720 ~0.4
eV EFEFITRE 72 LUMO L OIK T 24 U 87, 2 b OfERIE, HaetEt o
SRR E R X OVE IR ABERE DN ISHARE CH 5 Z L Z M R L TV 5,
v Steric effect

TW|sted Insertion of Coplanar
" (32 linker
t :
@ Q Q =
v Electronic effect

O RR : Q : n*-orbital )
__________ &— Empty p-orbital
R =-C=C-BMes,, -H Large p-* ., Mes
interaction ./ le—e—{c—8g,
iB AN 1At

2B 2N 2A

= decrease steric h.'ndrance

Mes

= Lower LUMO level
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Self-Assembly of 5-Boryl-2,3’-bipyridine (*Faculty of Health Science, Suzuka University of
Medical Science, Graduate School of Engineering, Kyoto University) O Shigeharu
Wakabayashi,! Masahiro Takumi,? Aiichiro Nagaki?

Previously, we reported that the use of flow microreactor systems enables the synthesis of
5-diethylboryl-2,3’-bipyridine (1), which could not be synthesized by the conventional macro
batch reactor. Herein, we disclose the solution structure of 1 in solution, and the equilibrium
between the resulting oligomers.

Keywords: Self-Assembly; Borylbipyridine; Flow Microreactor Synthesis; Cyclic Oligomer

GARUVREY VUBEIT, HOEAREEDO =y FyF L LTHEERR b2 D Y,
BN 2 2 AT O2REAEW L IE, BCESICE > T A MFRAEOR A M
Hx %Wt sns, i, 7n—~A vl 77 2—%H BEL,
W, BIFRIRCTAERT D ENTE, ARETITLOD
< 52 EROWHE L ZEBIREOFEIZ OV THET 5,

BB UH IHNMR IZEBWT, BEMRELT2® Y b
DY TFNARESI, £72 H-H NOESY A7 hZBWTCIEIA U FE EDO=F L
Tr bl EYVUER 2, M7 ekl OMIC NOE 238 Sz, THF #1, LiC
FAE T TO ESIMS (28T mfz 897.606 ([4M+H]*), 679.466 [3M + Li]*, 673.458

([BM+H]") 72 ED > 7 F 3@ = v, Vapor . PRSI
Pressure Osmometry (23 Tik, X B fj/CN\/I(B”””’N: ) < S a
THIRAEL LT 36 LS MABEAE, O DO .
feoT. 1IEBR 3 RIKQ LB 4 RIKQO P e I
BAMETR LTS L &2 bhb, J e
KT, ARV EETE U DRES 2 3

EZHNMRZHIELZEZA, 2DHFIZ29% (EXEBY) MHWREITHEML
64% (7B hy) IZETH I ENDoT-, T OIEEAREMEITIEET . |RTO
2, 3DV DFEETE L TS,

1) Wakabayashi, S.; Ohki, Y.; Kitagawa, T. et al. Chem. Asian J. 2019, 14, 568.
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Development of 1,3-diphenylpropane derivatives exhibiting selective excimer emission
(‘Dept. of Material &Life Chem., Kanagawa University) OTakanobu Taguchi,' Takeshi
Yamada,' Ryuitiro Yada,' Yuki Iwasaki,' Sentaro Okamoto'

Excimers exhibit characteristic emission with a large Stokes shift and relatively longer life
time.! We have reported that 1,3-diarylpropanes having a bulky 2-substituent have a parallel
orientation of two aromatic groups and show selective excimer emission. Herein we describe
results of synthesis and properties of 1,3-diarylpropanes with various aromatic groups.
As a result, comparing the excimer emission intensities in the CH>Cl, solution, it was found
that the order of the intensity was 9-anthracenyl propane<l-naphthyl propane< 2-naphthyl
propane derivatives. Interestingly, the excimer-derived luminescence of 2-benzofuran-type
molecules became stronger in aqueous media.

Keywords : excimer-emission ; 1,3-diphenylpropanes ;

TR UL, A= AT FAKRE L HBAEOEFEMAED, Fx i,
NS EWEIE A AT 25 1,3-07 U — L7 a8 10, BEELEN T Cmh &
BOBEEZEEL, BV o~ —RHIEETH 2R LTWS, ' 4],
Flix OFFHEIELEZBEANLTZHDIZONWT, N5 ORNEFE 2 FHA L7k R, Bk
WHIERBRE SN0 THET S,

fERE LT CHCLERF T o ~— R MEL T 5L -7 7= 17
/XA 1a<I-F 7 F AT a R R b <2-F T F LT a0 R 10 DOIEICIRL 72D
ZENRHEN, BIRIEND L2 2-R_ Y T T RIS 1d 13Kk EMA TN b
XU —HROIEDIEFIZHMS DN D L DTk oT,

O Ars 2 5 o

1d
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Synthesis and structures of helical aromatic ketones with multiple fused anthraquinones
(School of Science, Tokyo Institute of Technology)
(OKozue Morioka, Kei Fujise, Eiji Turumaki, Shinji Toyota

Aromatic ketone 2 with three fused anthraquinone units was synthesized by oxidation of 1 with
CrOs. Single crystal X-ray analysis revealed that 2 had a helical structure due to steric
hindrance between inner carbonyl oxygen atoms. Compounds 3 with peripheral aryl groups
and compound 4 with two anthraquinone units were synthesized in a similar manner. The
structures and properties are these aromatic ketones will be discussed.

Keywords : anthraquinone, helical aromatic ketone, helicene, anthracene

MIFRE T, DEATEO NS HEREEWE LT =2DT v F 7B UDBfEE Lz
%ﬁ%é%ké%l@é&%ﬁ%bt.U:@Mé%%%ﬁ#ék,T/%7k/%
MET Y NE ) AERTDHENTED., ZOXIRFEEHE S M 228K L, 5
T = M OBV X HEECHEE ORRZ5E LT,

BEFNOFIETAEBR LI 1IZXH LT Cro; RS/ 5 &, mA%2#¢&F®W4
THEOILZ. HESSE X B0, L&Y 2 1XARIO VAR = VISR O SRR
D, bYEAHEGELE &5 2 LB LN o7, [RRZRBIER)G 2 VT, J;JL
T )=V EEZBEALEFEARIBLO >DT7 v I X U EA LTIEA Y 4
bER LI, 2 b DIbEOREE, EF AT ML, @%W$ME%iUDmﬁ+
BOT =200, EERLI=y NeBETARRMEOT U N I7F% ) ATEB LI LITK
HNREBET D

Ar = p-XC6H4

[1] K. Fujise, E. Tsurumaki, G. Fukuhara, N. Hara, Y. Imai, S. Toyota, Chem. Asian J. 2020, 15, 2456.
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Flapping fluorophore bearing pyrene groups: Synthesis and photophysical properties
(Graduate School of Science, Kyoto University) O Yutaka Ishikawa, Takuya Yamakado,
Shohei Saito

Flapping fluorescent molecule (FLAP) covalently doped in a polymer chain functions as a
ratiometric force probe that shows a fluorescent spectral change with a V-shaped-to-planar
conformation change [1]. However, in solution phase, the conventional FLAP bearing an
anthracene skeleton cannot probe local force because the excited molecule spontaneously
flattens in the presence of solvents. On the other hand, newly synthesized FLAP bearing a
pyrene skeleton shows partially suppressed excited-state planarization to emit a dual
fluorescence in solution. Therefore, the pyrene-type FLAP is expected to work as a force probe
even with solvent molecules. Here we report synthesis and photophysical properties.
Keywords: Fluorescent Molecules,; Pyrene; Dual Fluorescent; Ratiometric, Force Probe

PNETe <HOLSF FLAP (X, @0 F#HA~SEALTHEMZ 2 Z LTV FRNGF
R A~OREEZ LI NI LAY MBI E RT LA A N v 7R e —7
ELTHERET S, Ll TERDT v b T B8 % & FLAP 1., Wik Tt
FREE CHBEAICFERE L CLE S 2 IR ClIk ) 7 e —>7 & L CTHRE L 722>
STz, —F . BV BERAMEIC SO FLAP 13, il © b iR i mi b2 i &
AU VR ESEE RN R 5 TEEOLA R TR H D Z L b, SO L DI
B FAEFETAERECHEN Yo —7 L LT CHiIfT&E 5, 22 TlE. IBiRT
DOED TN D NOERIZIINT T, R h—FRpx— bR =F L7 ) a—u
(PEG) IZE VUM FLAP 23 AT 5 72O D ERRFHI DWW THET 5,

HO§
NO Mes Mes O %OH
HoN NH, o g‘

+ —_— <
o R R

*nHCI

HO

Me Me Pyrene FLAP

ClsC_J___CClI “ o} o
o0 \L’ OJHO/\’/\OJ{\

--------------------- >

NEt,
CH,Cl,/NaOH ag. FLAP-polycarbonate

[1] R. Kotani, S. Yokoyama, S. Nobusue, S. Yamaguchi, A. Osuka, H. Yabu, and S. Saito,
arXiv:2011.00202v2 (2020).
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Synthesis and Optical Properties of Alkylthio Substituted
2,5-Di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione Derivatives

(*Graduate School of Engineering and *Faculty of Engineering, Shizuoka University) O
Kazumasa Ueda,'? Sakura Kawamura,” Shinya Sugimoto!
Keywords: Redox; Near-infrared Absorption; Solid State; Alkylthio Substituents

Tuning of solid state colors of redox active molecules is one of the current issues for
an application of functional dyes to the light absorbing system. Through the investigation of
the solid state optical properties of phthalonitrile or benzonitrile fused
2,5-di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione derivatives, we found that these
derivatives absorb near-infrared region (NIR) light in diluted solution. In order to enhance
absorption region and absorbance in solution and in solid state, we introduced
naphthoquinone to a 2,5-di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione framework and
investigate their optical properties in solution and in solid state and molecular arrangements
in solid state.

Here we present synthesis and optical properties in solution and solid state, and
molecular arrangement in crystal of phthalonitrile fused derivatives with several alkylthio
groups (1a — 1e).

All derivatives were synthesized by the reaction of the corresponding
tetrathiafulvalene dithiolates and the corresponding ylium salts in good yields.

In visible light region all derivatives have two absorption maxima of diluted solution
around 600 and 450 nm. In NIR region the derivatives have broad weak absorption maxima
of diluted solution around 950 and 1100 nm. The detail of solid state absorption spectra of
the derivatives will be discussed.

1e: R = CH,(CH,),
1d: R = CH;(CH,),

CN' 1e: R = CH4(CH,),
N 1f: R = CHy(CH,)s

RS___g g._S la: R = CH;y
I = 1b: R = CH,CH,
RS S S S
S
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Structure and optical property of tris(naphthaleneimide)benzene (Graduate School of Science,
Tokai University) OToshiaki Ikeda, Hiro Sugawara

The luminescence of organic dyes is frequently quenched due to their stacked structure in
the condensed phase, which is called as aggregation caused quenching (ACQ). Introduction of
the non-planar structure is a promising approach to avoid ACQ. In this study, a non-planar dye
1 equipping three naphthaleneimide moieties was synthesized and the structure, aggregation
behavior, and optical property were investigated.

Single crystal X-ray structure analysis of 1 revealed that the naphthaleneimido moieties of 1
are twisted to the central benzene. The aromatic protons of 1 displayed up-field shift with
increasing the concentration, indicating the aggregation in chloroform-d. The aggregation in
THF-water solution resulted in the enhancement of fluorescence, indicating the aggregation
caused emission enhancement (AIEE) of 1. Keywords: Naphthaleneimide, Non-planar
Structure; Supramolecular Assembly; Optical Property; Aggregation Caused Emission
Enhancement

nLEROFEDL ITEEREICBWT
T R 5 BEREIE (ACQ) %7 xx
+. T, EEEIRREIC BV CRE RS & T °/Cl°

BTV B Th Y . HIRHE SR TS
RNEETHIE ACQ Bl - LnTx T 0,7 U
B LSS, |2 DT ARG R T

-8

CHBEBEZERTE RN EEZZXbND S
1 ZikeF LAk L7,

X BRiE EE AT OFE R, 1 OF T H L
A2 RIEFLORCEUVRICHLTRALR
THEY, 1 IEFRERTICBW R EiEEL &
STWVD ZENHER SN, 1 ODEIRTTD 350 400 450 500
EEFETOVT, 'HNMR, UVwvis BLDY 1 EW avelength /i -

N N gure 1. Emission spectra of 1 in

WIEANRT MV W TR L7, 'THNMR Jl]  THF/water. Arrows indicate the increase of
EIZHBVT, 1 ORESBNT HIC Lizgs 5 aercontent
TE—7 OEBESEGY 7 SRS N Z LD IWIRF COSENRB I NI, £z,
UV-vis B8 L OHOE AT B bz FIWD TR & R TORFREIC W TR L7z &
Z A, THF E/KDIBEEEITIBUVNTRD RPN 5 & LIRS 5 2 & 05
il (1), ZHITEEFERICHEM (AIEE) LMHEINLERETHY . 1 2%
HERREICBWTENLIIOMEE /T 5 2 L 3nnoiz,

1) T.Ikeda, T. Masuda, M. Takayama, H. Adachi, T. Haino, Org. Biomol. Chem. 2016, 14, 36-39.

Intensity
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Synthesis and Theoretical Calculation of Terarylene with magnetic switching by
Photoisomerization (Graduate School of Engineering, Kyoto University) OKasei Bai, Kenji
Higashiguchi, Kenji Matsuda

Change in exchange interactions is well known in magnetic switching of organic radical by
photoisomerization while change in number of radicals have not been reported yet. In this study,
we have designed a terthiophene that changes the number of radicals reversibly by
photoisomerization. The open-ring isomer has a resonance between biradical benzenoid and
closed-shell quinoid structures. The quinoid is considered to undergo photoisomerization to the
closed-ring isomer having low contribution of biradical benzenoid. Theoretical calculations
indicated that the biradical character decreases from y=0.27 to y = 0.086 upon photocyclization.
In the case of open-ring isomer, spin localized between the radical groups.

Keywords : Terarylene;, Magnetic switching, ESR

AT PN DRI K DWMEA A v F 7L LTINE “C“?Fiiéh‘(b\é
WHIETIE, 7 VAV O EAER 028k 2 ESR HIZE TR L TR0 M, SE5ME
IS XD T VINEOAHEZHED bDOIXINETER SN TI AN 71[2]0

ARBFFETIE, 334374 —F A7 D2 ST VN2 =y hEEAL,
BYMAIC L > TT VAN E A I EBLSED Z LN TE HbEaWwasat Lz, B
RIKTIE, #—F 47 = O3 ALMPEFEGEOE T AR L TEEEEOF
S RIPERR L TV D, 207, X —F A7 = O P40’ “EEGEEH
U5 Z&T, 6 ~UEBRIRBUSDATREIZZR D, JERMAKIC LY %/ UARE D HZ % &
BEBAL 2B L EZBND, ‘

B 7k 35 (UCAM-B3LY P/6- ot
311G(d,p)//UB3LYP/6-31G(d))Z AV T
BT VANAEE RS 572 & Z AP
BRER IR 7> B FABRIE~ DG RMAI R
y=027 75 y=0.086 ~ &P L7,
A DO5HIT. BRATIIE TN open closed
IV A fE S et BicdERfE(L Ly Figure 1. Resonance between benzenoid

7= —FHEBRETIE., a7zt 4y and quinoid of the open/closed-ring
DR - TN =, isomer and photoreaction of terthiophene.

B quinoid

% benzenoid

[1] K. Matsuda and M. Irie, Chem. Eur. J. 2001, 7, 3466-3473.
[2] S. H. Kawai, J.-M. Lehn, et al., Chem. Eur. J. 1995, 1, 285-293.
[3] D. Doehnert and J. Koutecky, J. Am. Chem. Soc. 1980, 102, 1789-1796.
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Synthesis and properties of a fully fused 1,3,4,6-tetraphenyl-2,5-dithiapentalene
(Graduate School of Engineering, Kyoto University) Masato Hisada, Daiki Shimizu,
Kenji Matsuda

Among non-Kekulé molecules, mesoionic (zwitterionic) compounds are mainly used
as reaction intermediates due to their high reactivities, and stabilization of mesoionic
species is a challenging issue. As an example of mesoionic compounds, 1,3,4,6-
tetraphenyl-2,5-dithiapentalene (A) was synthesized, but it was not stable in ambient
conditions.” In this work, we designed a fully fused 1,3,4,6-tetraphenyl-2,5-
dithiapentalene (1) with mesoionic electronic structure. The reaction of
diketothiophene 2 with phosphorus pentasulfide in pyridine did not afford compound
1 but afforded a diastereomixture of 1,3-dihydro dithiapentalene 3, which would be a
precursor of 1. By following the synthesis of 1,3,4,6-tetraphenyl-2,5-dithiapentalene A,
we are working on the synthesis of 1 from 3.

Keywords : Zwitterion; mesoionic structure; dithiapentalene; structural fixation; non-
Kekulé molecule

RXPEFOMNEA A DFHEEB 2720 EREEE T 720V IE Kekulé 3+ DT
A VAT ARG EHT 5 o A EWIISONTEERE E L TORANETH Y | HHE
BRI A TR, ARBFFETIIA VA A ARG A2 L D 2 & TaHNTWND 25V
FTRUBVBRKIZER L2, 134,6-7 F 7 7 = =)Lk A DA E X Bipkid
RMT NS SILTWVDE R, D BRERICARLZETHDLZ ERHMLNTWD, £ T,
AV A G HBAYTH D 25-0F T XX L Bk & il B 722 A B i 1 |
WAL Z & TRELTE DO TIH RV EE X 5EEMEER1,34,6-7 8T 7 = =/1-25-
CFTRUF VL AR L, EOEME R Lz, (LB 2 1T PSs A S E, H
BHULE 1 OB ERARTZE ZALEM 3 NGOz, BfE, 7 b7 7 == /LiFElK
A DERREEBHZIC L TALER XY RO L i< FKBISIC LY BREEY 1
DEMERALTED . BHITREFTOMAIZONWTHREET 5,

pyridine

1) P. Cavaetal., J. Am. Chem. Soc. 1973, 18, 2561.
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Investigating contribution of radical unit to molecular conductance with STM apparent height
measurement. (Graduate School of Engineering, Kyoto University) Ryuto Yasui, Daiki

Shimizu, Kenji Matsuda

Apparent height measurement by scanning tunneling microscopy (STM) is an effective
method for evaluating single molecular conductance. We have reported a STM conductance
measuring method by means of 2D separation of porphyrin templates with long alkyl chains,
which form stripe-patterned face-on structures at liquid-HOPG interface.!'?! With this method,
we herein investigated the effect of a radical substituent on the conductance of a molecular
wire. We prepared porphyrin templates C3p-Rh-2 and C-Rh-1 as a template with a radical-
substituted wire and the corresponding reference, respectively (Fig.1). We observed stripe-
patterned face-on structures of Cy;-Rh-1 and C3o-Rh-2 for separately prepared samples by
STM (Fig.2). We are optimizing conditions to observe 2D phase separation for a mixed sample,
which is required for comparing molecular conductance by simultaneous measurements.
Keywords : porphyrin, radical, single molecular conductance, STM, 2D phase separation

AR N 2 FVBAMEE (STM) 12 & o TEIMHI & 2 /T O m SIEEE 0B EM: 2 X
g 270, B—0 1T Dar Xy X2 o AOFICFIATE 5, YAF50E TIX, B mEIC
BOWT RTEBIESZTER L. o7 LS UEEICE U THROEET 52 Z L N b T
WHRESHT VR LVERT N 7 2= )LRLVT7 4 U Rh $EKET L FL—RE LTHYD
72 STMIZ X B a2 % AFHiikz e L C &z, 12

AFZETIXZ DOFEEZFIAL, D1 U A YOHEBEMIZEH 25T UV NVEBRLEDORED
I A2 R AT, £ T UHINVERR LT T A Y A EENL I L7285 K C-Rh-2 5 X
W7 UHIVER L TR WB (LAY Cu-Rh-1 Z 51K LT (Fig.l), ZNENOHE—IR
& VT 103 HOPG JE5MK EICELS9 5 Z & % STM ThER L 7= (Fig.2), BIfEZ D
IREZZE1Z, Cu-Rh-1 & C30-Rh-2 78BS H T EEL . JAIIBS N FIRFBIEE T 5
FMERETL TV D,

[1] T. Sakano et al., Chem. Commun., 2011, 47, 8427.

[2] T. lizuka et al. , RSC Adv., 2020, 10, 22054.
RO L

“)
RO ori N N
CrRh-1 (R=CpHys L=1) | 1 2 ,
C3p-Rh-2 (R = CsoHgy, L=2) Feemmmmmemaaamcaaaad
Fig.1 C2-Rh-1 & C30-Rh-2 Fig.2 C22-Rh-1(/c) & C30-Rh-2(47)D STM [ {4
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Synthesis of Tetrathiafulvalene (TTF)-annulated Silicon Tetraazaporphyrin (Graduate School
of Engineering, Kyusyu University) OMari Iguchi, Hiroyuki Furuta, Soji Shimizu

Tetraazaporphyrin (TAP) has been used as an industrial organic dye owing to the intense
absorption in the visible region. Due to its planarity, TAP can easily form a stacked structure,
and a control of stacking toward organic electronic applications is of interest. By combining
TAP with tetrathiafulvalene (TTF), it is expected that the redox properties of TTF can be used
to control not only the stacking structures, but also the absorption properties of TAP. Although
TTF-annulated TAP (TTF-TAP) has been previously reported, the structure of TTF-TAP has
not yet been elucidated due to its low solubility.['! In this study, we attempted to improve the
solubility of TTF-TAP by introducing a bulky axial ligand to the central silicon and reveal the
basic properties.

TTF-annulated maleonitrile was converted by ammonia bubbling to pyrrolinediiminate,
which was used for the TTF-TAP synthesis. Because the synthesis of silicon TAPs (Si-TAPs)
has not yet been reported, we are also currently investigating the conditions of their synthesis.
In this presentation, the synthesis of Si-TAPs and TTF-TAPs will be reported.

Keywords : Tetraazaporphyrin, Tetrathiafulvalene, m-conjugated molecule

T RIZTHHRLT 4 U (TAP) XAl FIRIC VRN Z R 2 Ennh, TEMA
BeaFRLELTHO LN TS, BWEEEICL W EGICHEE#EZID Z b, B
L7 b= 2t LTHEBSNLTWS, ZO0FIZT RIFT 7L
(TTF) Z#AAbE 5 Z & T, BEMEEDHIEICI A T TTF O oiet 2 H
L7= TAP OWUEHERIEI A I TE 5, TTF g8k TAP (TTF-TAP) DA EILH
D0 EIENE DR E 0> DAEIE REC M ME ORI ITE 5 T Wil & 2 TAM
ZECTIE, NS A FEENL S, EEmOEENL 28 A L Qa2 s+ 25 2 &
T, TTF-TAP O Hig & LA ORI % 374 5,

TIF MR~V A= NI N ET U E=7ICEV ) U I ICHFEE L KIC,
TTF #g8& TAP Gk & T o7, 7 A FZFNIEFD TAP (Si-TAP) HIKOA RS H
N2 LD BUE Si-TAP DA BGAERE S OFE TIT o> TV b, ARIEE TIE, Si-TAP
DAL E TTE-TAP D& I DWW THET 5,

R
R\%\S S/\S/R
S s OHS%“S
S NN S
\ =
\J7

HN
HN ° TR N5
TTF-annulated S‘%SHS SAS'S
pyrrolinediimine R/S\/S R =SCgH47
R TTF-Si-TAP
[1]F. Leng, R. Hou, L. Jin, B. Yin, R.-G. Xiong, J. Porphyr. Phthalocyanines, 2010, 14, 108.

R
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Synthesis of CyclicPorphyrin(2.1.2.1) Oligomers (*Graduate School of Arts and Sciences,
Iwate University) OArisa Ueda,! Daiki Kuzuhara,! Noriyuki Yosimoto!

Cyclic porphyrin oligomers have attracted attention with interesting electronic properties
because of the n curved surface. These cyclic compounds can form a supramolecular with
guest molecules by a host-guest interaction. Porphyrin generally has a highly planar structure
that is not suitable for preparing the cyclic structures. Porphyrins(2.1.2.1) have a double V-
shaped structure with two n-bent surfaces on both sides of the molecule.! This bent surface
can be used as a corner unit having an annular structure. In this presentation, we attempted to
synthesized a meso-pyridylporphyrin(2.1.2.1) for preparing three-dimensional cyclic
structures such as molecular capsules. Pyridyl groups combined with metal ions induce the
supramolecular structures by self-assembly. We will report the synthesis of the molecular
capsules based on pyridylporphyrin(2.1.2.1).

Keywords . Cyclic Oligomers, Porphyrin

RV T7 4 U VERIRS BRI o dhiE 2 A LERENE k2 R~ T1E0, AA K- &
A NMEEAERIC KL 2B TOABRNAEETH D, L L, —RINRARNLT o U 3
mPER E <, BRI E O A RIIREECH -T2, AT 4V 12.0)0F, « Rl
ST DRI ZOFET D X 7V V P R0, Z OJE M X BRREED 2 —F —
2=y hE L CHRIHTRETH 5, AWFIE TIL, B B0 2 R OB L 7 4 Y
Y (212102 EEROER AR,

Y VNI ERA T EHAEDE T, BCEAGSELHZ LT, 7LD
9 = RTEER DA FIRETH H, £ 2T, meso (LIZE Y UAEEZFT HAR
N7 40 RI2NEEK LT, EHIZ, @Ay EHAEDETACLEAIES
LT EWRTEEE b OB T 4 U QL2 B E G TN T TV DOE AR
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\ iy DDQ
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_—
NH CH,Cl,
| ;
DPB

Fig. 4 Synthetic Scheme of porphyrin(2.1.2.1) besed 3D-capsuel

27230k 1) Daiki Kuzuhara, Wataru Furukawa,Aya Kitashiro, Naoki Aratani, Hiroko Yamada, Chem.
Eur. J. 2016, 22, 10671.
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A Study on the Production of Highly Functlonalized Graphitic Surfaces by Aryl Comprising
Molecular Recognition Sites (!Graduate School of Science and Technology, Meiji University,
2School of Science and Technology, Meiji University) OYuto Ota,! Kazukuni Tahara?

Graphene which is a promising carbon material showing high charge mobility and
mechanical strength has attracted much attention in recent years for its potential applications
in various fields. To this end, chemical functionalization of graphene to modulate its chemical
and physical properties has been actively studied.

We herein designed and synthesized an aryldiazonium salt which has molecular recognition
site and alkyl groups. We expected that the aryl generated by electrochemical reduction can
graft densely onto carbon surfaces. More specifically, an aniline derivative 1 having both an
tertiary amine group and bulky alkyl groups was newly synthesized via five step
transformations. Graphite surface was functionalized with the aryl generated by the reduction
of an aryl diazonium salt 2 in a cyclic voltammetry mode. Raman spectra of the functionalized
surface confirms an appearance of a D-band, which is attributed to the generation of defects
(sp® carbons in the graphitic surface). Scanning tunneling microscopy revealed that there are
many bright dots corresponding to grafted aryl groups on the graphite surface. These analyses
support the highly dense grafting of the present aryl radical onto graphitic surface.

Keywords : Graphene,; Sensor; Chemical Functionalization, Scanning Tunneling Microscope;

Electrochemical Reaction

7T T 2 LR EM BB &SRO TREL 2 RO B IRFBAE T, B & 720 BRI

B DISHNIRE SN TEFEH SN TND,D 207, 7T 7 = v 2L HER L.
bFHY - %fié’]@*”“ ERSEDIMELEAIZZIN TN D,
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1
1) Novoselov, K. S.; Geim, A. K.; Morozov, S. V,; Jiang, D.; Zhang, Y.; Dubonos, S. V.; Grigorieva, 1.
V.; Firsov, A. A. Science 2004, 306, 666—669.

© The Chemical Society of Japan -P01-2vn-15 -



PO1-2vn-16 AZ{b2a B1015SE2 (2021)

JALY - BFHES L URBHMUEZHEROFRFTEERLEYD
DERk&EYE

(FRBeE) OfHE FEM - VR &— - Afe FHL

Synthesis and properties of novel aromatic compounds based on proton-electron donor and

acceptor units (Graduate School of Science, Osaka University) OHonami Inobe, Yasukazu
Hirao, Takashi Kubo

We synthesized novel donor-acceptor-fused molecules 1 consisting of anthranol as a
proton/electron donor unit and acridine as a proton/electron acceptor unit. In this study, we
attempted to tautomerize these molecules to 2’ or 2 by proton-coupled electron transfer between
the units. The synthesized molecule 1 (X = CF3;, Y = OMe) formed an one-dimensional chain
by intermolecular hydrogen bonds, and the distribution of electrons derived from the hydrogen
atom in the hydrogen bond was partially delocalized in the crystal. Furthermore, absorption
and vibrational spectroscopy showed that the strong hydrogen bonding perturbed the electronic
state of 1. These results suggest that the state of 2 is involved in thermal equilibrium in the
crystal. Moreover, we examined whether this tautomerization can be induced by external stimuli
such as light or heat in solutions and crystals.

Keywords : Stimuli-responsive molecules; proton-coupled electron transfer; isomerization;

-conjugated system
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Borole- Embedded Polycyclic Compounds with High Lewis Acidity (‘Graduate School of
Science, ‘Institute of Transformanve Blo-Molecules (ITbM) Nagoya University), O Yuki
Shimizu,' Naoki Ando,' Shigehiro Yamaguchi'

Boron-containing polycyclic compounds, in which three aryl groups on the boron atom are
reinforced in a planer fashion, furnish high Lewis acidity enough to form Lewis acid—base
complexes with neutral bases such as pyridine derivatives. Taking advantage of the Lewis
acidity, some intriguing phenomenon or utility of this compound class have been studied. In
this context, we have recently succeeded in synthesis of polycyclic m-electron systems with a
borole substructure, which exhibited higher Lewis acidity compared to those of the hitherto
known boron-containing polycyclic aromatic hydrocarbons. To impart more pronounced Lewis
acidity to the boron-based m-scaffolds, we designed a borole-embedded polycyclic compound
1, in which a borepin ring was fused with the borole skeleton. The target compound 1 was
synthesized and isolated as a pyridine adduct which was unequivocally verified by X-ray
crystallographic analysis. The treatment of 1- pyridine with B(C¢F5); generated a pyridine-free
tricoordinate boron species.

Keywords : Boron; Lewis acidity; Borole,; Borepin; Polycyclic compounds

RUFREDLY ZVEEEICEE L LTEER U RLRAULEWIT, B A AL
bh, TobA AT TR, BU DR ORI L b Lewis B8 - HRAESEA
DIZRDBFRETH H. Z O Lewis FEMEZTENT Z 212XV, BHEIRAETO Lewis HE
DIFREBEIC X D ZEHREL, B MREA RN LSRR R £, R 2k - |
Aikofatnesn sl Lirl, chEcic@ESnTunabayw T, -
FICHWSD Z & D TE D Lewis HiIEITIKAR E LTHIRR HDH. —FH T, Fexlx, o

BB 41 G EBEMEZ S OR e — VB L HAA AT LR LEW N, BERO R

DVEEAZEAMEW LY bEW Lewis BBEZ R T 2 LA TS iIME L TWD. £
ZTCAMIETIE, LV AW Lewis A b ORUEGA LR LAV ORI A B
2, R —/LERICR L E B ZHER Lo iba M 1 Z2iGHL, BRI AT,
BERMEEM 1 &2, ©U T L O Lewis % - HELEE(K 1-pyridine & U CHEEL, ZTOH
fEAL X RS AAEEREAT IR T LTz, ZoETIE, m"UuEEbYoEAORIT
327.1°TH VY, FHDRN
4 BNIHEIEZ & D2 &N
bhot-. £, 1-
pyridine (= B(CsFs); % 1 H
EHDHE, VU YUNF
BEL72 1 MRS 5 2 &
Do le., RFEXRTIE, ! 1-pyridine
L& 1 OFBIERLHME  Figure 1. (a) Equilibrium between 1 and pyridine and (b) erystal structure of 1-pyridine
WL ST 5 (50% probability of thermal ellipsoid).

[1] (a)K. Matsuo, S. Saito, S. Yamaguchi, J. Am. Chem. Soc. 2014, 136, 12580. (b) K. Matsuo, S.
Saito, S. Yamaguchi, Angew. Chem. Int. Ed. 2016, 55, 11984.

(b)
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Synthesis of Novel Selenophene Derivatives by Photoreaction of Selenium-substituted Arenes
(Gradutate School of Science and Engineering, Saitama University) O Ryoji Kishibe,
Shunsuke Furukawa, Masaichi Saito

n-Conjugated extended selenophene derivatives exhibiting high charge-transfer properties
are expected to be applied to organic semiconductors. However, the methods for constructing
selenophene skeletons remain limited, and they require multiple synthetic steps. On the other
hand, we have succeeded in synthesizing helicene-type selenophenes in a single step by photo-
irradiation of hexakis(phenylselenyl)benzene. In this study, we have investigated the synthesis
of n-extended selenophene derivatives using the photocyclization.

Double cyclized product 3a was successfully obtained in 2% yield by the photo-irradiation
of precursor 2a, which was synthesized from octafluoronaphthalene 1 (Scheme 1). Analysis of
the products by *H NMR spectrum and mass spectrometry suggested that the formation of
another cyclized product 4a in the photoreaction. We carried out the photocyclization reaction
using 2b bearing t-Bu groups as the starting material to determine the structure of another type
of a cyclized product. The reaction afforded double-cyclized product 4b and its structure was
determined by X-ray diffraction analysis (Fig. 1).

Keywords : Selenophene; Photocyclization

EWEBMBENEM A R o ETEY L 7 VBT AERCEER S LTSN
HFFEhTnd, Lo, BV 72V EKOBETIEIIR SN, WTHLOFIETSH
ZEEPEDEMAT v TRMEL o TV, —F, YRETII~AF IR (T ==
NEL=Z W) RBACHKHERETHZ LT, AU L ) 7 2 OB RIS
LTWD, AFETIE, ZONBRILEEE WD Z L CTrEENEES=HiE L
J 7 = VO E B LT,

FI R TNFaFTHE LA DNDERR LTI A 2a 126 UYERRH 217572 & 2 A,
T EBR LK 3a 2R 2% TS Z ST L7z (Scheme 1) . ARk D 'H NMR &
BESHT X BACEER DR 5 BIYEIK 4a OAERR S RIB S NT-08, F D4 F-HE1E % 1
ETHITIEEL o Tz, £ T, BIBKAOMIEEZ +-Butsl L7z 2b Z kS L, A
KED MBS A WiET LTz, 2 O/MEI Tl 3a & I3 R 2B ki —BHER(LK 4b D
R ATER L. HAE T X B EMRTIC L v 2o TSGR E LT (Fig. 1) .

Scheme 1. Synthesis of naphtobisbenzoselenophene 3, 4

F F NaH (4.0 equiv.) i F
F OO F (ArSe), (2.0 equiv.) ArSe OO SeAr
F F DMI, 60°C, 30 min ArSe SeAr
F F F F
1 2a: Ar = 4-EtCgHy (27%) 3a

2b : Ar = 4-t-BuCgH, (41%)

F F
High pressure

mercury lamp Se OO Se
—

benzene, r.t., O Q
2 days F F

4b

3a: (R = Et) (isolated yield = 2%) 4a: (R = Et) .
3b: (R = t-Bu) (not isolated) 4b: (R = t-Bu) Fig 1. ORTEP of 3a and 4b

(determined by X-ray analysis)
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Synthesis, electronic state and magnetic properties of pyrene having a stable phenoxy residues
at the 4,10-position (Graduate School of Sience and Technology, Niigata University), OJunta
Aoyama, Masahiro Teraguchi, Toshiki Aoki, Takashi Kaneko

Synthesis of stable radical-substituted polycyclic aromatic hydrocarbons (PAHs) has
attracted great attention as an organic material with various electronic properties based on the
cooperative interaction between electronic state of PAH and spin state of the radicals. Among
them, 1,3,6,8- and 2,7-substituted pyrene-based mono- and di- radicals have been reported, but
4, 5,9, and 10-substituted derivatives have not known well. In this study, we synthesized
pyrenes having stable phenoxy residues at the 4, 10-position from biphenyls having ethynyl
groups at the 2,6-position, using benzannulation of the ethynyl groups and the biphenyls.
Pyrene 2a was converted to 2b, and 2b was oxidized by PbO; in toluene to give diradical 2c.
Formation of 2¢ was confirmed by the ESR signal at g = 2.0047. The spin density distribution
over the pyrene unit was supported by the hyperfine structure of ESR of 2c.

Keywords : polycyclic aromatics; pyrene; biphenyl; molecular magnetism,; phenoxy radical
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Synthesis of belt-like molecules using cis selectivity of tertiary aromatic amide and direct
arylation ('Faculty of Engineering, Nagoya Institute of Technology, *Graduate School of
Engineering, Nagoya Institute of Technology ) ODaiki Miyamoto,! Koji Takagi >

Belt-like molecules have been attracting much attention because they can encapsulate guest
molecules in their cavity and exhibit excellent absorption/emission characteristics. Although
carbon nanoring in which aromatic rings can easily rotate have been developed in several
research groups, a carbon nanobelt with a more rigid structure stemmed from fused aromatic
rings has not been synthesized until recently. We herein describe the synthesis of a belt-like
molecule consisting of six benzenes using the cis preference of tertiary aromatic amide and direct
arylation.

We have preliminary found that the cyclization of monomer 1 mainly give a cyclic trimer.
Therefore, a linear hexamer was synthesized via a dimer and a tetramer using protecting groups.
Subsequently, the formation of a cyclic hexamer was investigated by the self-condensation and
the synthesis of a belt-like molecule was attempted by the direct arylation.

Keywords - tertiary aromatic amide; direct arylation, belt-like molecule
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Ligand Effect in the Nickel-Catalyzed Poly(hetero)arene Synthesis

(Graduate School of Engineering, Kobe University, >Research Center for Membrane and Film
Technology, Kobe University)

OHiroyuki Fukuoka,' Koki Susami,' Yushin Shibuya,' Kentaro Okano,! Atsunori Mori':2
Keywords: Conjugated Polymer; Ligand; Nickel Catalyst

Poly(hetero)arylenes including poly(1,4-phenylene) and polythiophene have been
synthesized by the reaction of dihaloheteroarene with a Grignard reagent followed by nickel-
catalyzed cross-coupling polymerization. Although the polymerization of 1,4-dibromobenzene
has been shown to proceed with a nickel complex bearing a bidentate phophine such as
NiClx(dppe) or NiClo(dppp), the related reaction with bromo(chloro)benzene only gives a low
molecular weight product. ! Polymerization with chlorothiophene employing bidentate
phosphine as a ligand of nickel also resulted in giving insufficient polymerization.?

We report here studies on the ligand effect of nickel(Il) catalyst in the polymerization of
bromo(chloro)benzene 1 and chlorothiophene 2. Among various bidentate phosphines
examined, modification of the structure of the bidentate phosphine ligand was found to
influence the catalyst performance to result in giving poly(1,4-phenylene) and polythiophene

of the higher molecular weights.

Ar\P P/Ar
OnCGH13 Ar/ \AI' OnC5H13
iPrMgCI-LiClI Ni cat.
cl Br
n
1
Ar m _Ar
A /P P\
nCH r Ar nCH
o TMPMgCI-LiClI Ni cat o
gClI-Li i cat.
3. 735}
s~ Cl s

2

1) Miyakoshi, R.; Shimono, K.; Yokoyama, A.; Yokozawa, T. J. Am. Chem. Soc. 2006, 128,
16012.
2) Tanaka, S.; Tamba, S.; Tanaka, D.; Sugie, A.; Mori, A. J. Am. Chem. Soc. 2011, 133, 16734.
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Synthesis of aminotroponimine dendrimers and their metal coordination properties
(Graduate School of Science and Engineering, Saitama University)
OTakuma Nakasone, Ohki Sato

Dendrimers are treelike molecules with orderly branched structures. The number of branches
is called the generation. In our laboratory, we have focused on an aminotroponimine (ATI)
moiety, which has metal coordination abilities, as the component of dendrimers. Previously,
we had synthesized ATI dendrimer of the first generation. In this study, we synthesized ATI
dendrimer of the second generation 4. Stille reaction of tributyl(arylthio)stannanes having an
ATI moiety 1 and bromo-ATI dendrimer of the first generation 3 in the presence of
Pd(dba)s/dppf was carried out to afford ATI dendrimer of the second generation 4. Synthetic
study of the third generation will be reported. ATl and ATI dendrimers were treated with
Ni(acac); to form their Ni complexes.

Keywords : Aminotroponimine,; Dendrimer; Stille reaction, Nickel Complex
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1) b8 IE, KRR K, 55 44 [RIA R TR bR R, P-57 (2017).
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Synthesis of a compound having subunits with a long C—C bond based on fluorenyl scaffold.
(Graduate School of Science, Osaka University) OFujii Shohei, Nishiushi Tomohiko, Kubo
Takashi

Recently, we reported the synthesis of a TMM derivative having
three fluorenyl units 1. 1 possesses a C—C inter-atomic distance of
about 2 A in crystal by the intermolecular interaction between
fluorenyl moieties having an unpaired electron. We considered that
bis(9-fluorenyl)methylidene scaffold in 1 is a key structure for the
long C—C bond. In this work, we designed a new compound 2 in
which two bis(9-fluorenyl)methylidene are connected with
diacetylene linker. We expected the interaction between long C-C
bonds in the bis(9-fluorenyl)methylidene moiety. ,

The reaction scheme of 2 was shown in Sheme]1. At first, precursor
3 was synthesized from 9-fluorenone by 7 steps. Next, dianion 4 was |
obtained from 3 by ‘BuOK in DMSO. In DMSO, 4 was stable
overnight. We have attempted to generate 2 by oxidation.

In this presentation, we will report the synthesis of 2.

Keywords : Long C—C bond, Fluorenyl, Interbond interaction

Figure 1
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Scheme 1
1) HEBE - HNEEZ - ABRFEL, BARLFEEE 99 HFEFES(2019), 3H2-02
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Oxidation reaction of 2,2’-bis(pinacolboryl)-3,3’-biguaiazulene (Graduate School of Science
and Engineering, Saitama Universiy) OYusei Narita and Ohki Sato

Azulene is the representative non-benzenoid aromatic compound. We had reported that 2-
borylguaiazulene 1 was oxidized with hydrogen peroxide to produce 1-hydroxy-2-
guaiazulenon 3. In this study, the oxidation reactions of 2,2’-bis(pinacolboryl)-3,3’-
biguaiazulene 4, which is a dimer of 1, were carried out. Treatment of 4 with hydrogen peroxide
in the presence of potassium carbonate afforded small amount of the oxidized dimer 5 (5%).
Whereas the reaction with mCPBA in the presence of sodium hydrogen carbonate increased
the yield of 5 (48%). 5 was obtained as the mixture of diastereomers arising from asymmetric
centers and an axial chirality. In the reaction of 4 and hydrogen peroxide with iodomethane,
the intermediates were trapped to form 2,2’-dimethoxy-3,3’-biguaiazulene 7 (5%), 1,1,1°,1°-
tetramethyl oxidized derivative 8 (15%) and other methylated compounds.

Keywords: Guaiazulene, Pinacolboryl compound; Oxidation reaction; Hydrogen peroxide; m-
Chloroperbenzoic acid
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1) K. Kurotobi, M. Miyauchi, K. Takakura, T. Murafuji, Y. Suglhara, Eur. J. Org. Chem. 2003,
3663-3665.
2) AHEA, ERE K, 597 Bl H AL FEERFFS, 1PB-061, (2017).
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Synthesis of 2-S-substituted guaiazulenes derived from 2-iodoguaiazulene (Department of

Chemistry, Graduate School of Science and Engineering, Saitama University) O Michito
Teratani and Ohki Sato

Treatment of 2-Bpin-guaiazulene 1 with Cul afforded 2-iodoguaiazulene 2 and/or 2,2'-
diiodo-3,3'-biguaiazulene 3. We tried to synthesize S-substituted guaiazulenes by the reaction
of 2 and S-reagents 4a-4d and 5a-5c¢ with Cul/phenanthroline. As a result, we obtained S-
substituted guaiazulenes 6a-6d and 7a-7c¢ corresponded to S-reagents. In addition, we found
that the products were also obtained by the reaction without a metal catalyst. The reaction of
4a and 2 with NaO'Bu as a base in toluene at 110 °C afforded the substitute 6a in 31%.
Keywords : 2-S-substituted guaiazulene; 2-iodoguaiazulene; S-reagent; copper catalyst;
reaction without a metal catalyst
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Bpin = 4,4,5,5-tetramethyl-1,3,2-dioxaborolanyl

1) K. Kurotobi, M. Miyauchi, K. Takakura, T. Murafuji, Y. Sugihara, Fur. J. Org. Chem., 2003. 3663-
3665.

2) M. Narita, T. Murafuji, S. Yamashita, M. Fujinaga, K. Hiyama, Y. Oka, F. Tani, S. Kamijo, K. Ishiguro,
J. Org. Chem., 2018, 1298-1303.
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Synthesis and Structures of fTetrasubstituted 5,15-Dioxaporphyrin and Its Dication Species (Grad.
Sch. of Eng., Kyushu Univ.) OJun Nagano, Hiroyuki Furuta, Soji Shimizu

Recently, we have reported the synthesis of 5,15-dioxaporphyrin (DOP) bearing two oxygen
atoms at two meso-positions. DOP shows 207n antiaromaticity due to its planar structure and
incorporation of lone pairs of oxygen atoms into the conjugation system. The stepwise conversion
of DOP to the 197 cation radical species and the 18m aromatic dication species by one-electron
oxidation was expected, and changes in properties upon oxidation, including absorption spectra are
of interest. In the previous study, however, such oxidized species have not been obtained because
of the dimerization reaction of the radical cation species formed by one-electron oxidation due to
the high reactivity at the fpositions. In this study, to prevent dimerization, substituents were
introduced to the S-positions, and oxidation of the S-tetrasubstituted DOP was examined.

F-Tetrasubstituted DOP was synthesized by Suzuki—Miyaura coupling reaction of S-tetrabromo
DOP with aryl boronic acid. Preliminary single crystal X-ray diffraction analysis revealed that the
substitution reaction selectively occurred at the S-positions closer to the meso oxygen atoms.

In this presentation, the synthesis of f-tetra-substituted DOP and its redox properties will be
presented.

Keywords : Antiaromaticity; Redox Properties;, Porphyrin Analogs
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FOGHED 728 ~ BAVBOG S EST U, BLFEOHEE - [FEICIEE - T, £ 2 TA
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[1] A. Nishiyama, M. Fukuda, S. Mori, K. Furukawa, H. Fliegl, H. Furuta, S. Shimizu, Angew.
Chem. Int. Ed. 2018, 57, 9728.
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Synthesis and Properties of Tryptanthrin Analogues Containing Azulene Rings

(!Graduate School of Science and Technology, Shinshu University, *Faculty of Science,

Shinshu University, *Graduate School of Science and Technology, Hirosaki University)

OYuhei Nakazawa,' Ryuta Sekiguchi,” Taku Shoji,? Akira Ohta,” Shunji Ito®

Azulene (CioHs) is a non-benzenoid aromatic compounds which shows various specific
properties owing to its highly polarized structure. Condensed polycyclic compounds
constructed by non-benzenoid aromatic compounds with heterocycles are expected to have
both their characteristics and show unique properties for application to novel electronic
functional materials. We focused on tryptanthrin which has good antimicrobial activity and
shows excellent fluorescent luminescence in long wavelength region. We have already reported
the synthetic method of azulene-fused tryptanthrin analog 1 in high yield.[! Herein, we report
the synthesis of novel azulene-fused tryptanthrin analogs 2 and 3. The electronic properties of
azulene-fused tryptanthrin analogs 1-3 were characterized and compared by spectroscopic
measurements, voltammetry experiments, and theoretical calculations.

Keywords : Azulenes; Tryptanthrin analogs; Photophysical properties; Redox behavior
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[1] C. Kogawa, A. Fujiwara, R. Sekiguchi, T. Shoji, J. Kawakami, M. Okazaki, S. Ito Tetrahedron 2018,
74, 7018-7029.
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Chemoselective oxidation of phosphines and phosphites to their oxides promoted by Flavin
cofactor derivatives (Sch. Adv. Sci. Eng., Waseda University) OEika Suruga, Ziying Jin,
Masahiro Kobayashi, Kana Yamamoto

Phosphine oxides have played important roles in organic chemistry, such as ligands for
metal catalysts, reagents for Wittig reaction, modifiers of pharmaceuticals, and subunits of
supramolecules. One of the simplest methods to obtain these compounds are by direct
phosphorous oxygenation. Numerous methods have been developed for this purpose, however
not many catalytic methods are known that have broad functional group compatibility.

We have been interested in use of flavin cofactor derivatives to promote oxidative
transformations and investigated its use for phosphorous oxygenation. Preliminary results
using model phosphine showed an excellent chemoselectivity towards the desired oxygenation
using air (molecular oxygen) as a stoichiometric oxidant. This new catalytic system was
applicable to a wide range of phosphines and phosphites, providing near quantitative yields
under optimized conditions. Our working mechanism will also be presented.

Keywords : Biomimetic catalyst; Flavin coenzyme; Environmentally benign catalyst;
Phosphorus-containing compounds, Aerobic oxidation
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Oxidation of (o+m)-Mixed Delocalized Compounds Bearing Terphenyl Skeletons
(\Department of Chemistry, Graduate School of Science and Engineering, Saitama
University) OKoki Takahashi, ! Shunsuke Furukawa, ! Masaichi Saito!

The construction of new electronic delocalized systems is one of the essential tasks for the
development of materials science. With this in mind, the cooperative interaction of - and =-
delocalized systems brings about a new fundamental principle in materials science. We have
already reported the synthesis of (o+m)-mixed delocalized compounds bearing terphenyl
skeletons, where o- and m-delocalized systems are situated on a coplanar array. Theoretical
calculations indicate that the HOMO of this compound (Figure 1) is composed of a (c+m)-
mixed delocalized orbital. It is interesting to investigate the properties of this new delocalized
system from the viewpoint of reactivity. In this study, we focused on the oxidation of compound
1. This reaction is relating HOMO which is the (c+m)-mixed delocalized orbital.

The oxidation of 2',3",5',6'-tetrakis(phenylselanyl)-p-terphenyl 1 afforded compound 2, which
has two selenophenium cationic moieties through a Friedel-Crafts-type cyclization reaction
(Scheme 1). This reaction is unique to compounds with (o+r) mixed delocalized orbitals.
Keywords : (6+r)-mixed delocalized system; terphenyl skeletons; selenium atom;
selenophenium cation, oxidation
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Scheme 1 Oxidation of compound 1
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Figure 1 HOMO of compound 1
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Synthesis and physical properties of new squaraine dyes substituted with 1,3-dithiole rings.
(Graduate School of Science', Graduate School of Enginering’, Osaka Prefecture University)
(OTsukasa Murata', Daisuke Sakamaki', Taishi Oka?, Takeshi Maeda?, Shigeyuki Yagi®, Hideki
Fujiwara'

Various squaraine dyes are of great interest due to their strong near-infrared absorption
property. In this study, we synthesized new squaraine dyes substituted with two 1,3-dithiole
rings to develop conductive squaraine dyes. We present their photophysical, conductive, and
magnetic properties.

Keywords : 1,3-dithiole ring, squaraine dye, zwitter ion structure, photofunctionality,
conductivity
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Synthesis of BN-Embedded Corannulene Using Haloboration Reactions (Graduate School of
Science and Technology, Kwansei Gakuin University) ONaoya Okada, Haruka Oya, Hajime
Gotoh, Soichiro Nakatsuka, Takuji Hatakeyama

Corannulene derivatives are an important class of materials for liquid crystals, molecular
tweezers, and carbon nanotubes. Recently, intensive efforts have been devoted on synthesis of
corannulene analogs having one nitrogen atom, which exhibit attractive bowl-shaped structures
and physical properties. In 2018, we succeeded in a short-step synthesis of corannulene bearing
two boron and two nitrogen atoms at the spoke based on a tandem electrophilic C—H borylation
reaction and its application as a blue fluorescent material for OLEDs. Herein, we report the
synthesis of the BN-embedded corannulene containing two bromo groups by haloboration
reaction and electrophilic C—H borylation, and its derivatization by cross-coupling reactions.
The synthetic details and crystal structures will be reported in this presentation.

Keywords : Corannulene; Haloboration Reaction, Organoboron Compounds; Polycyclic
Aromatic Compounds, n-Conjugated
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Corannulene B,N,-TBC B,N,-DBC-Br,
(TBC: TetraBenzoCorannulene) (DBC: DiBenzoCorannulene)
Previous work This work

1) (a) Sygula, A. et al., J. Am. Chem. Soc. 2007, 129,3842. (b) Scott, L. T. et al., J. Am. Chem. Soc. 2012,
134,107. (c) Aida, T. et al., J. Am. Chem. Soc. 2009, 131, 44.

2) (a) Hiroto, S.; Shinokubo, H. et al., Nat. Commun. 2015, 6, 8215. (b) Ito, S.; Nozaki, K. ef al., Angew.
Chem. Int. Ed. 2015, 54, 7256. (c) L. T. Scott et al., Org. Chem. Front. 2017, 4, 688.

3) Nakatsuka, S.; Hatakeyama, T. et al., J. Am. Chem. Soc. 2018, 140, 13562.
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Development of extended TTF derivatives with spin-delocalized radical substituents (Graduate
School of Science, Osaka Prefecture University) oMisuzu Hattori, Daisuke Sakamaki, Hideki
Fujiwara

We recently synthesized a TTF derivative 1 substituted with two 2,6-di-tert-butylphenoxy
radicals and investigated its structure and physical properties. We found that 1 shows
conformational changes between the extended quinoid and TTF structures by redox stimuli.
Herein, we report on the synthesis, structure and physical properties of n-extended vinylogue of
TTF substituted with two 2,6-di-tert-butylphenoxy radicals.

Keywords : Tetrathiafulvalene; multi-functional materials; organic radicals; electronic
properties; dynamic redox system
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1) M. Mitsuoka, D. Sakamaki, H. Fujiwara, Chem. Eur. J. 2020, 26,14144 —14151.
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Synthesis and Properties of Azulene-fused 1H-Pyrrolo[2,3-b]quinoxaline Derivatives
(Faculty of Science, Shinshu University) OSota Yuruka, Ryuta Sekiguchi, Taku Shoji, Akira
Ohta

Azulene (CioHs) is a non-benzenoid aromatic hydrocarbons which shows various specific
properties owing to the small HOMO-LUMO energy gap and its highly polarized structure.
Condensed polycyclic compounds constructed by non-benzenoid aromatic hydrocarbons with
heterocycles are expected to have both their characteristics and show unique properties for
application to novel electronic functional materials.

Herein, we report the synthesis of novel azulene-fused 1H-pyrrolo[2,3-b]quinoxaline
derivatives via the condensation reaction of 1H-azuleno[2,1-b]pyrrole-2,3-dione with o-
phenylenediamine. The electronic properties of azulene-fused 1H-pyrrolo[2,3-b]quinoxaline
derivatives were characterized and compared by spectroscopic measurements and voltammetry
experiments.

Keywords - Azulenes; Pyrroles; Quinoxalines; Photophysical properties; Redox behavior
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Isatine Azulene-fused isatine analogue Azulene-fused 1H-pyrrolo[2,3-b]quinoxaline
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A versatile synthesis of asymmetrical naphthalene diimide molecules via stepwise
condensation reaction. ('Graduate School of Sciences and Institute Materials Chemistry and
Engineering, Kyushu University) ORyuya Ohba,' Kenta Goto,' Fumito Tani'

Naphthalene diimide molecules have attractive properties such as large = surface area,
electron acceptability, and chemical modification for demand characteristic at will. So far
numerous synthetic efforts are made for expansion of z surface area. However, little has been
known to synthesize asymmetrical naphthalene diimide molecules by introducing functional
groups at the nitrogen atoms of the imide moieties.

Herein we will show versatile syntheses of asymmetrical naphthalene diimide molecules via
stepwise condensation reaction.

Keywords : Asymmetrical Naphthalene diimide
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Scheme 1
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Synthesis of n-extended fused carbazole derivatives by alkyne cycloisomerization

(School of Science, Tokyo Institute of Technology) OShunsuke Nakamura, Eiji Tsurumaki,
Shinji Toyota

Cycloisomerization of an arylalkyne is a useful reaction to extend n-conjugation of aromatic
compounds. We here applied this reaction to a carbazole framework for the synthesis of new
n-extended fused carbazole derivatives. We used compounds 1 and 3 having 2-ethynylphenyl
groups at the 1,8-positions as reactants. The cycloisomerization of 1 with PtCl, catalyst gave 2
having a seven-membered ring as a major product. In contrast, the reaction of N-methyl
derivative 3 gave dinaphtho derivative 4 as a major product. UV-vis and fluorescence spectra
of these products showed red-shifted absorption and emission bands due to m-extension.
Structures and properties of these m-extended fused carbazoles will be reported.

Keywords : Carbazole; Cycloisomerization; Alkyne; n-Extension
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Scheme. Cycloisomerizations of compounds 1 and 3.

1) K. Fujise, E. Tsurumaki, S. Toyota et al., Chem. Asian J. 2020, 15, 2456.
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Solvent-induced chirality switching effect in the enantioseparation

of 2-chlorotropic acid by (1R,2S)-(—)-2-amino-1,2-diphenylethanol

(‘Graduate School of Science and Engineering, Saitama University) O Chandrasekaran
Srinivas,*Takuji Hirose,* Koichi Kodama®

Keywords:Optical Resolution; Diastereomeric Salt Formation; Solvent-induced Chirality
Switching; 2-Chlorotropic Acid; Crystal Structures

‘Solvent-induced chirality switching resolution’ is a phenomenon in which the
stereochemistry of a less-soluble diastereomeric salt changes depending on the solvent used
for crystallization in optical resolution by diastereomeric salt formation.! Among the tropic
acid (TA) derivatives reported to date, chlorine-substituted TA is important as it can be
further easily functionalized into other TA derivatives by cross coupling reactions.
Enantiopure 2-chlorotropic acid (2-CI-TA) is significant as a chiral building block of
hyoscyamine derivatives. It is widely known that (R)-hyoscyamine exhibits analgesic
activity whereas (S)-hyoscyamine is an antagonist of muscarinic receptor.?

In order to expand the scope of solvent-induced chirality switching resolution, 2-CI-TA has
been selected as a target chiral carboxylic acid in this research work. Herein, we have
demonstrated an efficient solvent-induced chirality switching effect in the optical resolution
of 2-CI-TA with (1R,2S)-(—)-2-amino-1,2-diphenylethanol (ADPE) via diastereomeric salt
formation that enabled access to both its enantiomers simultaneously. The salt of (R)-2-CI-TA
was obtained from THF and branched alcohols such as i-PrOH and s-BuOH whereas the
linear alcohols such as MeOH, EtOH and n-PrOH afforded the salt of (S)-2-CI-TA. The
crystallographic analysis revealed that the solvent inclusion in the salt crystals of (S)-2-CI-TA
played a key role in chirality switching by reinforcing the supramolecular structure of the salt.

Cl  COQH
EtOH (J%/'\fo“
—— -
_ L\y - ADPE * EtOH
cl  COOH HZNI ‘OH (S)- salt
N _OH ADPE CHIRALITY
P SWITCHING
| Cl  COOH
2-Cl-TA
i-ProH A NAOH
-

~z -+ ADPE

(R)- salt

1) K. Kodama, N. Kurozumi, H. Shitara, T. Hirose, Tetrahedron, 2014, 70, 7923. 2) E. Leete, J. Am.
Chem. Soc., 1984, 106, 7271.
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Structure examination of achiral amine in optical resolution of sulfoxides by the salts of achiral
amine and chiral carboxylic acid. (Saitama Univ.) OTaichi Suzuki, Takuji Hirose, Koichi
Kodama

Enantiomers have almost the same physical and chemical properties. However, their
bioactivities are sometimes different. Therefore, in fields of pharmaceutical, perfume, and
agricultural industries, it is important to obtain a pure enantiomer.

In our previous study, we succeeded enantioselective inclusion of sulfoxides using organic
salts composed of benzhydrylamine and a chiral carboxylic acid derived from L-phenylalanine
as a supramolecular chiral host."

In this study, we investigated the structural effect of the amine. As a result of the introduction
of methyl groups at the para position of its phenyl groups, the absolute configuration of the
included sulfoxides was reversed. In addition, by the introduction of sterically bulky zert-butyl
groups, larger sulfoxide was enantioselectively included.

Keywords : Optical resolution, Inclusion crystal, Supramolecules, Sulfoxides, Amino acids
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1) Koichi Kodama et al., Cryst. Growth Des. 2016, 16, 5206-5213.
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Role of stimulus molecules on the switching of gas inclusion in crystalline nano-cavities
(Ochanomizu University) Ryosuke Miyake, OKao Minagawa

We previously reported humidity responsive ON/OFF switching of CO, inclusion by using
cooperative opening/closing of heterogenious nano-cavities in a crystalline peptide
Ni(II)-macrocycle. In this study, we report that the amount of CO, gas at the switching
process can be tuned by changing stimulus molecules from H,O to MeOH. We will discuss
the effect of stimulus molecules on the switching behaviors by the comparison with the
switching behavior by using other stimuli including the mixture of H,O and MeOH.
Keywords : heterogeneous crystalline nano-cavities, cooperative structural change, peptide
cyclic complex; gas inclusion; molecular recognition
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1) R. Miyake, C. Kuwata, M. Ueno, T. Yamada, Chem. Eur. J. 2018, 24, 793-797.
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Synthesis and metal coordination behaviors of chiral tripeptide ligands towards introducing

chirality into flexible macrocyclic complexes (Ochanomizu University) O Shoko Tanaka,
Akira Ando, Yui Sato, Ryosuke Miyake

Previously, we reported that a flexible achiral tripeptide 1 form various cyclic complexes
including giant complexes and complexes providing cyclic metal-metal interactions." Herein,
we report the synthesis of chiral flexible tripeptides towards introducing chirality to these
achiral complexes. In the presentation, we discuss the coordination behavior of the chiral
tripeptides.

Keywords : Flexible Tripeptide; Chirality; Macrocyclic Complexes
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1) Miyake, R.; Ando, A.; Ueno, M.; Muraoka, T. J. Am. Chem. Soc. 2019, 141, 8675-8679.
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The synthesis of a novel oxime derivative (Graduate School of Science, Josai University) O
Katsuya Uchida', Mitsuaki Suzuki'

In recent years, oxime compounds have been attracting attention in various fields as
bioactive agents and drugs, such as bactericides, analgesics, anticonvulsants, and antiviral
agents.! Oxime compounds tend to give crystal polymorphism because the oxime groups allow
various molecular arrangements by intramolecular hydrogen bonds and intermolecular
hydrogen bonds. We have been focusing on oxime compounds with a -plane and have reported
crystal polymorphisms of indanedione-1,2-dioxime (1) so far.? In this study, we investigated
the synthesis of indandione-1,2-dioxime derivative (3) for the purpose of expressing novel
structures and properties of oxime compounds.

The novel oxime derivative (3) was synthesized by reacting 1 with acetic anhydride (2) and
isolated by silica gel chromatography. The yield of 3 is 24.8%. The molecular structure of 3
was determined by '"H NMR, *C NMR, and single crystal X-ray structural analysis.
Keywords : Organic Crystal, Oxime Compound
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1) N.Li, Y. Wang, H. Yang, Q. Zeng, Synlett. 2021, 32, 75-80.
2) M. Suzuki, K. Kobayashi, Cryst. Growth Des. 2011, 11, 1814-1820.

© The Chemical Society of Japan - P0O3-2am-05 -



P03-2am-06 AZ{b2a B101E5SE2 (2021)

BRREERY S FERAVEZAMBEOBEL TOYIE
(FHERBET - HHAIED) Ot MREEL' - OTFIE H3 - (L B - 5UR 22

Construction and Property of Porous Structures by Cyclic Aromatic Amides (' Graduate School
of Engineering, Chiba University, *Faculty of Pharmaceutical Sciences, Toho University) O
Hyuma Masu,' Asuka Saito,! Ryo Yamakose,' Isao Azumaya®

Porous materials constructed in non-metal organic molecules have advantages in multiplicity
of functionalization, and alleviation of environmental burdens. We aimed to develop a new
organic porous material used cyclic aromatic amides. Cyclic aromatic amides linked at meta-
or para-position can be introduced several substituents on amide or phenyl parts (Fig. 1). These
compounds are expected to construct porous structures in crystalline state. For example, a
crystal of meta-cyclic aromatic triamide with pyrenylmethyl substituents forms a cavity
enclosed with pyrene rings and includes some solvent molecules in the cavity (Fig. 2).
Keywords : cyclic Aromatic Amide; Porous Structure

2

DI ARV FLIEAT RN B RE(L 23
KHTHY ., BEREAM /NS W, AWFETIE, % R1°
WCEARTR 7 A Moy T OB SAFR 3 FIRE 72 A7 B § 5
ZALEM B D = R = b & U TR B ilr
7 X RICHERA L, ORAZALEIZF 8T (L THb
B LEERGERET I N (Fig.1) 1, 7I M=
FLEHDVITHEER LICH 2 OEBE A EAT
HZ LT, fimP CELENRS FRMEAEER % “ ~ ‘
B L. SIS ORI TE B, e

fle LT, ©HE FIZE L=l 2 F LA A Fig.1 Cyclic Aromatic Amides
L2 A ZBRIRIFEBRET I F=8K 2 ORETICBO T, ELUVRICHENTZF v B
T A PRI, EOHITIIZEOEER S T2 iAD L Z b >7- (Fig. 2),

/\R1

1

Fig. 2 (a) Crystal structures of meta-cyclic aromatic triamide 2. (b) Packing structure
including solvent molecules. (¢) Shape of the cavities in the crystal.

(1) I. Azumaya, T. Okamoto, F. Imabeppu, H. Takayanagi, Tetrahedron, 2003, 59, 2325.
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Inclusion Ability of Salts between Tritylthiocarboxylic Acids and
Amines and Their Crystal Structures

(Graduate School of Engineering, Chiba University) OHikari Fukuda, Shoji Matsumoto,
Motohiro Akazome
Keywords: Inclusion Crystal; Tritylthio Group; Crystal Structure; Alcohol; Tertiary

Butylamine Salt

We focus on a bulky trityl group as a crystal engineering tool to provide organic salts with
inclusion ability. To date, we have reported that salts between N-tritylamino acids and a tertiary
butylamine (TrN-AA -tBuNH,) included aliphatic alcohols with stereoselectivity.! Here, we
synthesized more flexible organic salt hosts (TrS-AA - tBuNH,) which were replaced
tritylamino group with tritylthio one, because the bond length of C-S is longer than that of C-

N. And we investigated its inclusion ability and crystal structures.
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We reported that TrN-Ala-tBuNH; did not show
inclusion ability for alcohol guests (Figure 1).! In this

work, crystallization of TrS-Ala * tBuNH, from

MeOH gave inclusion crystals with solvent molecule
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curved column structure; (b) the hydrogen-bond network.

2). This salt showed inclusion ability by replacing N

. , b
with S. ® —{ _{7/_-—-'?' ®)
. -~ N tBu—l}l—H-----C'J
In addition, the results of PXRD suggest that TrS- &_PL - H Lo}>—(s .
. . - SN~ Me—G T r
Ala - tBuNH, demonstrates inclusion ability for 'S ~ N H g
T~ VX o
various alcohol guests and can flexibly change the 0., \____’ ' /_<% : EtB“
. . . '~ T 0
vacancies according to the size of the guest. ~ Py i UP-ME
- . — R Fo '
We will report these crystal structures and discuss N Bu-NHee
[i‘{:).__/ b H C)
their inclusion abilities. o~ Me—0r o 5T

1. Megumi, K.; Arif, F. N.; Matsumoto, S.; Akazome, M.

Cryst. Growth Des. 2012, 12, 5680-5685 Figure 2. Crystal structure of TrS-Ala* tBuNH,*MeOH:

(a) packing; (b) the hydrogen-bond network.
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Tubular Assembly of 3,5-Substituted Pyridine Hydrobromide Crystallized via Halogen and

Hydrogen Bonding (Graduate School of Science, The University of Tokyo) O Yutaro
Yamashita, Shohei Tashiro, Mitsuhiko Shionoya

We have found that by crystallizing 3,5-bis(bromomethyl)pyridine (1) hydrobromide from
dichloromethane, a tubular structure is constructed via collaborative halogen and hydrogen
bonding. X-ray diffraction analysis revealed the dimerization of molecules 1 into a ring by
halogen bonding between the terminal bromine atom and a bromide anion, which was further
assembled into tubes by hydrogen bonding. On the other hand, only non-tubular structures were
obtained from other haloalkyl or common solvents. Therefore, it was suggested that the
included dichloromethane molecule acts as a template for determining the size and shape of
the tubular pores.

Keywords : Halogen bonding; Hydrogen bonding,; Supramolecule; Nanotube; Host—guest

AR, BT 2 @R EAN L RGBT 2 0 FRMEAEEHO—D2 L LT har VESGITEH %2
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W bona s VA EWICET 2R o nTuiwy, ShEL I, 3.5-
bis(bromomethyl)pyridine (1) DEAL/KFEHZP 7 am X%~ (DCM) Hoftfb 2 2 Lk
D Nay RS LKERAZHEINICH O F 2 — TIREEESIER I Z L2 R L7,
X FREHTHE ORGSR, 7T 1 DMAIRO RER T L B 7 =F v L ora 7 UGz nL
TERRICZEILL, 23S SIKRERBAEICK D F 2 —7RICERELI NS 2 DL 2T
oty =i D N7 AT VX OVIEBECRE 2 OINFEED 6 13 F 2 — 7RG 2 b 72 7
WIS D BRI S Tz, F 2 — 7 ZEFLITITIRIED DCM D3 aZ I N T» 2 2 L5 6, DCM
FZEALY A X - TRREZBUET 288 L LTI 2 LRI,

g
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\ . d
. ) /
5 . . \ 7 Y
.‘- ° ‘ o
......... Halogen bonding ‘?‘
-« Hydrogen bonding Y
3 :

1) G. Cavallo, P. Metrangolo, R. Milani, T. Pilati, A. Priimagi, G. Resnati, and G. Terraneo, Chem. Rev.
2016, /16, 2478.
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X-ray observation of chiral structures induced within a porous peptide complex (' Grad. School
of Engineering, The University of Tokyo, *JST PRESTO, *IMS) OBailing Zong,' Ami Saito,’
Tomohisa Sawada,' Makoto Fujita'*

In this work, we demonstrated inclusion of cyclic organic molecules and X-ray observation
of their conformations by using a metal-peptide porous crystal. First, we synthesized porous
crystal (1-Ag), that consisted of tripeptide ligand (1) of the Aib—Pro—Pro sequence (Aib:
aminoisobutyric acid, Pro: proline) and Ag (I) ions."” Then, molecular inclusion was conducted
by soaking porous crystal (1-Ag), in the solution of guest molecules. When cyclohexanol was
included within the chiral pore, specific induction of the chiral twist-boat conformation was
observed in addition to the stable chair conformation by X-ray analysis. Furthermore, specific
chirality induction by conformational fixation within the pore was also confirmed in the case
of e-caprolactone.

Keywords : Porous crystal, X-ray analysis, Peptide, Chiral Conformation

AR TIE RTF R EBEI SR DMILERBRDF T ILRZEEANDBEERIR D
FOBEEZDEED X IREREAHMT, £9. Ailb-Pro-Pro i3 (Aib: 7= ./4
VEEEE. Pro: 70OV YY) OKNYUYRTFFREMTF (1) & Ag () EIC K DMFLERES
(1-Ag)., "EERU. TOBERENRDT XN \¥UD,§/1$Z’\_'ET’F£/§§“:_<‘:L<_A:9’C
MILRNEBEU ., Y 7Aantt/ —)lzgiEstE X BERZT k&l 3, WT
BIFEEEICII R THF Z LB R UNRFEEDFENMER I Nz, i, 75&0) 5-737’
AZ7 M ICDWTHMILATF ZILREEANDEECNEALATERA S Ll

a) cyclohexanol

OAX\(Q((DYQ ;fé/PF6 .’% M

‘ EtOH/H,0

porous crystal *
(1-Ag)s

1) A. Saito, T. Sawada, M. Fujita, Angew. Chem. Int. Ed. 2020, 59, 20367.
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Synthesis,crystal structures and solid-state fluorescence properties of anthracene-2,3-
dicarboximides with substituents on the anthracene ring and/or on the imide N-atom
(*Graduate School of Engineering, The University of Shiga Prefecture, *Graduate School of
Engineering, Osaka Prefecture University *Graduate School of Engineering, University of
Hyogo,) ONagisa Kobayashi!, Kengo Kawamoto', Shin-ichiro Kato', Takashi Kobayashi?,
Hiroyoshi Naito?, Jun-ichi Nishida®, Takeshi Kawase®, Chitoshi Kitamura!

We prepared anthracene-2,3-dicarboximide 1—4. Their single crystal X-ray analysis revealed
that 1 has a parallel stacking while B, 2, and 4 have anti-parallel stacking and 2 adopts a
herringbone structure while B, 1, and 4 take columnar structures. The solid-state fluorescence
properties significantly depended upon the molecular arrangement. The molecules without
propoxy groups as well as with a benzene ring on the nitrogen atom had large fluorescence
quantum yields in the solid-state.

Keywords: Anthracene imide, X-ray crystal structure, Solid-state optical properties,
Fluorescence
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Hydrogen-bonded organic frameworks based on dimethyldihydropyrene derivatives (School of
Engineering Science , Osaka University) (OYuna Yamaguchi, Ichiro Hisaki

Porous molecular crystals constructed through intermolecular hydrogen bonds (HOF) have
many advantages such as high crystallinity, metal-free, lightweight, and eco-friendly due to the
reversible bonding. On the other hand, dimethyldihydropyrene (DHP) is a very interesting
molecule because not only the structure, but also the electronic structure of the m-system can
be changed by photoisomerization. However, a HOF based on DHP has not been reported so
far. In this study, we aim to develop DHP-HOFs which change their structure and properties by
external photochemical stimuli. We synthesized a DHP derivative possessing carboxyphenyl
groups (CP-DHP) as hydrogen bonding moieties to incorporate DHP in the networked porous
frameworks. Firstly, we synthesized a pristine DHP from 2,6-bis(bromomethyl)-4-z-
butyltoluene via 6 steps. After bromination, a DHP derivative possessing methyl benzoate
groups (MB-DHP) was prepared by Suzuki-Miyaura coupling with methoxycarbonylphenyl-
boronic acid. Subsequently, CP-DHP was obtained by hydrolysis of MB-DHP in the presence
of KOH.

Keywords : Hydrogen-bonded organic framework; Porous structure; Supramolecular

chemistry; Dimethyldihydropyrene

KRFREA 2R LT T 28ih Lo AU A HERER (HOF) 13, AR &l
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BRE CREAMN BIRWR EL < ORI ERF>, —77. dimethyldihydropyrene (DHP)
SEFMEAGIT & 0 EIEZAE L RIRFC b RS OB TG B 232 L v 9 TIERIC
BLUREWN S TH D8, ZThiaBKE Lz HOF (34 £ THE STy, A
T, EHIIT X 0 R & WA AT 253 - 48 T & % HOF mAIfLA BEs L7-,
2,6-bis(bromomethyl)-4--buthltoluene % (HFEME & LT, 6 BT DHP #HEKZ G AL
L7z, Zha7uaEfbt LT b7 7aE{RE L7ZDH methoxycarbonylphenylboronic acid
& @ Suzuki-Miyaura 7 2 A5 » 7V 7280, 7 T = A7)V (MB-DHP) % &k
L7z, MB-DHP @ KOH fZ{E F COMKZREIZ LY BHDT ~ T VR - (CP-
DHP) %757z, CP-DHP O&kH L OfESAE&E IZ W CREMIC ST 5,

CO,Me
t-Bu t-Bu

R R
t-Bu B.
HO"®"OH,
— Br Br Na,COs, Pd(PPhs)

4
—_ X - <9
R R

t-Bu t-Bu
1) KOH,THF MB-DHP: R=CO,Me
2) HCI CP-DHP: R=CO,H
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Hydrogen-bonded Organic Frameworks of Pyrazinoquinoxaline Derivatives with Rotatable
Units (School of Engineering Science, Osaka University) (OHaruka Kubo, Ichiro Hisaki

Porous hydrogen-bonded organic frameworks (HOFs) have attracted much attention with
respect to high crystallinity, flexibility by rearrangement of H-bonds, and a metal-free material.
Porous material endowed with a dipolar molecular rotor has been envisaged the fabrication of
selective gas storage/separation and ferroelectrics. Previously, we reported that a
pyrazinoquinoxaline derivative possessing four carboxyphenyle groups formed a H-bonded
rhombic network sheet, which subsequently stacked without interpenetration to give a HOF. In
this work, we planned to synthesize a new pyrazinoquinoxaline-based building block molecule
with rotors to develop multifunctional HOFs.

Keywords : Hydrogen-bonded organic framework; Porous structure; Pyrazinoquinoxaline;
Molecular rotor

KBREAIT LD o A EE S B - 2 LA BEREEIR (HOF) 1X, rIi7eKERE G
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TeBNIRTED 720, RWFFE TR, KB/
PRy NU— 7 B L2 LB A 5
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BAL, AL EROBELFHE LT,
AT AL FTXHT Y TR
— k& 36-7BERT 12457 B
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LY T oEFHEEL AR LTz, £2. 5
K1 2K LS LN TZFER 2 ©
fEmfbZ T o7, BifE, k1 &7z =
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DT DEREITS TV D,
(1) I Hisaki, E. Affendy N. Q., N.Tohnai, CrystEngComm 2017, 19, 4892-4898.
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Construction of hydrogen-bonded organic frameworks through shape-fitted assembly of non-
planar w-molecules (School of Engineering Science, Osaka University) OMao Yamaguchi,
Ichiro Hisaki

Hydrogen-bonded organic frameworks are one of the attractive porous materials because of
high crystallinity due to reversible hydrogen-bond formation. However, the structure is fragile
and less stable compared with other materials such as COFs. Regarding this, we hypothesized
that shape-fitted assembly of non-planar wn-conjugated building block molecules can form
stable frameworks and demonstrated that dibenzo[g,p]|chrysene (DBC) and tetraphenylethylene
(TPE) possessing 4-carboxyphenyl groups provided the corresponding stable HOFs with
permanent porosity. In this study, we synthesized DBC and TPE derivatives possessing
elongated arms, 4-carboxybiphenyl groups by Suzuki-Miyaura coupling, and attempted to
make HOFs with large pores.

Keywords : non-planer m-conjugated molecule, Hydrogen-bonded organic framework,
Dibenzo[g,p]chrysene, Tetraphenylethylene, Porous structure

KEREEERE T L — AU — 7 (HOF)IXZ O Wi iE G X 0 B & L
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D, i, BWERIEVE o &0 F 2 Hnvhid, KER-ER Yy U —27 B FEE
BALGFRELERBEICHAEG S T2 TS WIBEREZ 52 5
LEZ . EECADNARF LT 2 S VEESEA LU Y [gp] ) ) R
7V (DBOXT 7 7 == /)L F L (TPE)DFHERZ A |
T BHAVERIC KD HOF OREFEICKEI LT 5 1D, AFZET 4 ® ®
I, KV REZELR%E SO HOF ZHET 572012, WL ARF T 1
v == )VEEEICAT S DBC 8L TPE OB EKROAEKE R O O
To7z, 7uE{L L7 DBC BL U TPE (BT = =)L A1 LR ik ‘I‘
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1) Y. Suzuki, N. Tohnai, A. Saeki, I. Hisaki, Chem. Commun. 2020, 56, 13369.
2) Y. Suzuki, N. Tohnai, I. Hisaki, Chem. Eur. J. 2020, 26, 17056.
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Construction of hydrogen-bonded organic frameworks based on benzothiadiazole (Schoo! of
Engineering Science, Osaka University) O Ayana Moriyama, Ichiro Hisaki

Benzothiadiazole (BT) exhibits high fluorescence quantum yield, strong electron attraction
ability, and relatively high reduction potential that various organic semiconductor materials
have been developed using its derivatives. In this study, we focused on the large dipole moment
(4.8 D) of BT and planned the construction of hydrogen-bonded organic frameworks (HOF)
based on BT (Fig. 1).

The BT derivative 1 was synthesized by Suzuki-Miyaura cross-coupling reaction of 4,7-
dibromo-2,1,3-benzothiasiazole with the corresponding boronic acid ester and the subsequent
hydrolysis of the carboxylic acid ester. The PXRD pattern of crystalline solid obtained from a
DMF / methyl benzoate solution of 1 showed good agreement with that of the crystal structure
provided by the classical crystal structure prediction using force fields. From this, it was
suggested that 1 formed a honeycomb-shaped two-dimensional network by hydrogen bonding,
and further, the two-dimensional network was slipped stacked due to the dipole-dipole
interaction at the BT site.

Keywords : Benzothiadiazole; Hydrogen-bonded Organic Frameworks; Porous Structure;
Carboxylic Acid

RV FT VT BTIE, @mOENE TR, @7 TSR, ER W
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TE—AL 48 DIZHEH L, BT &ML U7 /KEM A ML LUEMEERHOFR) O
Al L7=(Fig. 1), T72b b, HILRF IO FRIKER AN Z BT O M
T =W AEAERIC L D . 07 OBm A HlAE U 72 Sk Sk HOF 23 gL T & % & 1)
FEL 77, IO

47-T7 0 E2 13- FTIOT = LT AR
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5L 1 OfEsEEEAD PXRD 1%, /135 4& W&
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THTHE LIEEEZ R L TV D 2 ENRBR I, of a layered HOF composed
of 1.
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Construction of porous structures having perfluoro space composed of tetrahedral tetrasulfonic

acids and fluorinated tritylamines and their properties. ('Department of Engineering, Osaka

University, *Graduate School of Engineering, Osaka University) o'Takahiro Ami, Hiroi Sei,
12Norimitsu Tohnai

We have reported on the construction of porous structures with organic salts composed of
various sulfonic acids and bulky amines such as tritylamine (TPMA). The sulfonic acids and
the amines are self-assembled by strong charge-assisted hydrogen bonding to form
supramolecular clusters, and then they are connected to lead to the porous structure with
various networks. Recently, we succeeded in modification of the porous structures and the pore
surfaces by introducing functional groups to TPMA.

In this time, we prepared the organic salts with the tetrahedral tetrasulfonic acid and TPMA-
CFs (Schemel). In this case, stable porous structure having diamond network was obtained.
Moreover, pore surface of the porous structure was covered by fluorines of the trifluoromethyl
group, leading to perfluoro space. Here, we will report the relationship among porous structure,
stabilities, and gas adsorptions.

Tl ZnETHAxOFEFBRANLVKRCEEE M) FAT IV (TPMA) 72 EOEEWT
VIZK o TR SN D ZVEAMEZHE L C& T, ARV EELE T VN 22 B
MWK EREAIC L > THCHEG LB 7 7 A —% B L, b3 kkx 72 bR
Y= TEND I L TEEEMRRRE IRBRE L OZIVEMELMEL T\ D, K,
HHEFENEA S7Z TPMA Z W5 2 LI X » THEERIE & 22 LEMNTTEETHH Z &
ViAW IREol

Aal, WEARRLOT 87 AR (MeBPS) & N 7t a2 F LB AL
TPMA-CF:DO A HH (scheme 1) Z1ERL L7z, TPMA-CF:#TiX, ¥ A4 YEL Fxry hU—
7 wFFORERZHEREDN TG ONT, 72, TOLAEHEDZEAREIZNY 714
AFNEOT v RIZEL>TEMESNTEY | N—=T7 A ZEMEHBEL TWD I LA
RENTz, RRER T, BFONTLIVEME L LZEM, TAREZFORERIZ OV THET

Foe ) NH CF,
) Q

CF;

TPMA-CF,

Scheme 1 Figure 1. The porous structure of MeBPS and TPMA-CF; salt.
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Construction of porous structures composed of sulfonic acid having asymmetric molecular
rotor unit and various amines and their physical properties

(\Department of Engineering, Osaka University, *Graduate School of Engineering, Osaka
University) OHirohisa Yanagikawa,' Tetsuya Miyano,* Norimitsu Tohnai'-

We have reported that organic salts composed of various sulfonic acids and amines are
assembled into porous structures. In previous work, we have wused 1,4-
bis(sulfophenylethynyl)benzene [BSPEB] and alkyl amine to construct porous structure which
contains a rotor unit. In this time, we constructed porous structures with various amines and a
sulfonic acid containing difluorinated phenylene ring [BSPEB-2F] as a rotor unit. Here we will
report the obtained porous structures and the properties.

Keywords : Porous material; Molecular rotor, Organic crystal; Molecular dynamics;
Hydrogen bond
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Scheme1 Figure 1 Porous structure of BSPEB-2F-BzA
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Molecular arrangement control in solid state of organic salts composed of BTBT disulfonic
acid and alkylamines and their properties. ('Department of Engineering, Osaka University,
’Graduate School of Engineering, Osaka University) ORyota Akai', Ryunosuke Nishida?,
Norimitsu Tohnai'?

We have reported constructions of organic salts of polycyclic aromatic sulfonic acids and
alkylamines and their properties. These organic salts form supramolecular assemblies by
charge-assisted hydrogen bonds between sulfonic acids and amines. Different alkylamines
provide various molecular aggregates and properties. In this time, we constructed organic salts
composed of [1]Benzothieno[3,2-b][ 1 Jbenzothiophene (BTBT) disulfonic acid as a functional
moiety and a variety of alkylamines as an arrangement control moiety. Here, we report the
structures and properties of the organic salts.

Keywords : Hydrogen bond; Organic salts; BTBT: Electronic properties
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B ROV ALK Vg (BTBTDBS) O &R A {T>7c, T/ 7 FHTHS BTBT
TR WEEMS EEEE AR T ZEDRMLNTEY, o FEAEEZGET 5720127 L%
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Scheme 1 Figure 1
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Characterization of Electronic Properties of Hexaazatriphenylene-Derivatives with Columnar
Structure

(‘Graduate School of Engineering, Kwansei Gakuin University, >JST PRESTO) OHiroki Mori ,'
Makoto Fujiwara,' Keisuke Nakao,' Hiroki Toshima,' Hirofumi Yoshikawa,' Daisuke Tanaka,'~

Recently, redox-active organic compounds have been investigated as cathode active
materials for new generation lithium ion batteries (LIBs) with high-capacities. In this work, we
focus on 1,4,5,8,9,12-hexaazatriphenylene-derivatives (HATCNOC,) with alkoxy groups and
nitrile groups introduced alternately. These molecules show columnar assemble structures in a
self-organizing manner. Herein, we aimed to investigate the relationship between the packing
structures and the electrochemical properties of HATCNOC,,.

Keywords : Lithium lon Battery, 1,4,5,8,9, 12-Hexaazatriphenylene-Derivative; Column Structure
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Mechanofluorochromic properties of phenylanthracene derivatives (Kyoto Institute of
Technology) O ADACHI, Tadatoshi; KANNEN, Fumihiro; KUSUKAWA, Takahiro

Mechanofluorochromism, which is emission color change phenomenon under mechanical
stimulus, has attracted much attentions. In this study, we observed the mechanofluorochromic
properties of 1,4-diphenylanthracene derivatives. In the case of blue emitted derivatives 1a
(R =H) and 1b (R = F), mechanochromic phenomena was not observed. ~On the other hand,
for the derivative 1¢ (R = CN), the observed yellow-green emission (Amax = 514 nm) turned to
the green emission (Amax = 497 nm) after grinding and the blue shift of the fluorescence
wavelength was observed. These phenomena showed that the excimer emission due to the
formation of 7— stacking of 1¢ turned to the monomer emission after grinding.

Keywords: phenylanthracene; fluorescence; mechanochromism

IR, J1FPRRRIC Ko TP R BN EZGI SR T AT /) 78
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% Ground
1c Pristine 1¢ Ground ‘g
Amax = 514 nm Amax = 497 nm
¢F=260/° ¢F= 33%
r=32.8ns 7=18.4 ns 400 450 500 550 600 650

Wavelength (nm)
Figure 1. Fluorescence photograph of 1¢ (a) and fluorescence spectra of 1¢ (b).

1) T. Kusukawa et al., Chem. Lett. 2019, 48, 1213.
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Unusual Photoinduced Shape Change of a Crystal Composed of a Diarylethene with Dodecyl
Groups at Both Sides (Graduate School of Engineering, Osaka City University) OTakuya
Higashiguchi, Daichi Kitagawa, Seiya Kobatake

i1

Although photoinduced shape changes of diarylethene crystals are limited to several types,
they have much potential for new type crystal deformation. In this work, we investigated the
unusual photomechanical behavior in detail. The rod-like crystal was obtained by
recrystallization of a diarylethene with dodecyl groups at both sides. When the crystal was
irradiated with ultraviolet (UV) light, the crystal bent away from the incident light at first.
However, as irradiation time passed, the crystal bent toward the incident light, and the crystal
bent again away from the incident light. We discuss the unusual behavior.

Keywords : Photochromism; Diarylethene; Crystal; Photomechanical Behavior
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uv 1 i
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Figure 1. (a) Molecular structure used in this work and (b) photoinduced shape change of the
crystal upon irradiation with 365 nm light (power: 45 mW cm2) from the left side.

1) D. Kitagawa, K. Kawasaki, R. Tanaka, S. Kobatake, Chem. Mater., 2017, 29, 7524-7532.
2) R. Castagna, V. Nardone, G. Pariani, E. Parisini, A. Bianco, J. Photochem. Photobiol. A:
Chem., 2016, 325, 45-54.
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Photomechanical Behavior of Crystals Consisting of Diarylethenes with Perfluoroalkyl Groups
(Graduate School of Engineering, Osaka City University) O Takafumi Mizuguchi, Daichi
Kitagawa, Seiya Kobatake

Diarylethene crystals exhibit various photomechanical motions. Especially, the bending
motion has attracted much attention because of various applications as photoactuators.
However, the effect of crystal rigidity on the bending behavior has not been discussed in detail.
In this work, diarylethenes with long perfluoroalkyl groups, long alkyl group, and no long alkyl
group were prepared, and the relationship between the potential capacity of the bending speed
(C) and Young's modulus of the crystals was discussed in terms of the intermolecular
interactions.

Keywords : Diarylethene, Photomechanical motion, Crystal
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VY, ARRFE TR 1 12T KimIC K484 Figure 1. Diarylethene derivatives used in this work.
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BT 7o, DE1-DE4 ORI S IZERIMDE A T3 2% & . DE1 38 X U DE2 1358448
PR 7 1A & IXRCRHAT, DE3 35 K OY DE4 (ZFRAHANC B #i 8 2 /R L=, £ OEE O
RIALOPIEE & FEhOJE E DO R% % Timoshenko @ bimetal £ /L Z 1w L. JE#h o
LT EORETHD CHROIL,ERTHROLNICY I RBILOTCEE TITRT,
1D, YU RIIRMIT VI NEZEIR DE4 Db REL, o e
7oA HEAERDME < DE2 35 K OYDEL, /~2 7 U FEAAER 23M#7)3 72 DE3 ONIRIZ/NE
{7257z, CIZDEl b K& <, DE2, DE3, DE4 OJEIZ/NEL e oie, /8—T )L

AR TFVEOBANC Table 1. Values of Young's modulus and C for diarylethene crystals.

Ko, WERYTERD DE1 DE2 DE3  DE4!?
Bz L, FOfER, JEf  Young'smodulus/GPa  0.61 1.1 0.32 3.0
WEEOE FAR ST C/%s ' um mW cm? 0.050 0.038 0.036 0.010

1) D. Kitagawa, S. Kobatake, Chem. Commun., 2015, 51, 4421-4424.
2) D. Kitagawa, C. Iwaihara, H. Nishi, S. Kobatake, Crystals, 2015, 5, 551-561.
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Self-assembly and defect multiplication of diarylethene chiral microcrystals by sublimation
process (! Fac. Sci. Tech., Ryukoku Univ., * Dept. of Chem., Asahikawa Med. Univ., ° Dept. of
Chem., Rikkyo Univ., * Sch. of Sci., Tokyo Tech., > Sch. Pharm., TUPLS, ® RIKEN) ORyo
Nishimura,' Yohei Hattori,! Hiroyuki Mayama,2 Masakazu Morimoto,® Akiko Sekine,* Satoshi
Yokojima,’ Shinichiro Nakamura,® Kingo Uchida'.

We report the formation mechanism of the S or Z shaped foliage scroll pattern of
diarylethenes having (R or S)-1-phenylethylamide groups" by sublimation. The formation
process was monitored by scanning electron microscopy (SEM) and optical microscope (OM),
and we found the presence of backbone curved crystals in the foliage scroll crystal assembly.
We discuss these crystalline curvatures induced by continuous generation of crystal defects and
contribution of intermolecular hydrogen bonds for crystal growth.

Keywords : Crystal growth; Sublimation,; Chirality; Diarylethene,; Defect multiplication
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Figure 1. {54 10RR, 10SS, 10RS fifi i & H-24E U 7= R AR LT S ° Z A ES
KOBMEEE HE, a) 10RR, b) 1088, ¢) 10RS DFESEAIR, A7 —/1 /73— 1 100 um.

1) K. Uchida, et al., Org. Biomol. Chem. 2006, 4, 1002-1006.
2) K. Uchida, et al., Chem. Commun. 2008, 326-328.
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Regulation of molecular arrangements and photoluminescence properties of
charge-transfer crystals with tetracyanobenzene and organic salts composed of
anthracene disulfonic acid and amines.

(Osaka University, *Graduate School of Engineering, Osaka University) OYo
Kinoshita', Hiromi Nakajima?, Norimitsu Tohnai’

We have reported molecular assemblies in crystalline state and photoluminescence
(PL) properties of organic salts composed of various polyaromatic sulfonic acids and
aliphatic amines. Molecular assemblies in crystalline state of these organic salts are
regulated by charge-assisted hydrogen bonds between sulfonic acids and amines.

In this time, we used organic salts composed of aliphatic amines and anthrathene-
9,10-disulfonic acid which works as a donor to make charge-transfer crystals with
1,2,4,5-tetracyanobenzene as an acceptor. Relative placements of the donor and the
acceptor were regulated by size, shape, and series of amines, which led to various PL
properties. Here, we will report correlation between molecular assemblies and PL
properties of them.

Keywords: Organic crystals;, Hydrogen bond,; Charge-transfer crystals;,
Photoluminescence property
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Photodimerization of Tetraaryl[3]cumulenes and Crystallization-induced Emission of Dimers
(! Department of Applied Chemistry, Tokushima University, * Institute of Post-LED Photonics,

Tokushima University) Keita Hoshi,' Shoko Ueta,! Tetsuro Katayama,'? Masahiro Furube,?
Keiji Minagawa,' Yasuhiko Kawamura,! Yasushi Imada,! OFumitoshi Yagishita'-

Two examples of photodimerization reactions of tetraaryl[3Jcumulene in the solid-state have
been reported.” However, their detailed mechanism and luminescent properties of the
photodimers are practically unknown. We investigated the photodimerization of
tetraaryl[3]cumulenes and found that a series of tetraaryl[3]cumulenes were converted into
cyclobutane derivatives efficiently. In addition, it was found that the obtained cyclobutanes
show strong emission in the solid-state whereas they show weak emission in solution.
Keywords : Cumulene; Photodimerization; Fluorescence,; Crystallization-induced Emission
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Figure 1. Dimerization of tetraaryl[3]cumulene (left) and ORTEP drawing of photodimer
prepared from tetraphenyl[3]cumulene (right).

1) S. Ueta, et. al., Org. Biomol. Chem. 2014, 12, 2784.; Z. Berkovitch-Yellin, et. al., J. Am. Chem. Soc.
1974, 96, 918.
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Structure and Chiroptical Property of Chiral Supramolecular Gel Formed by Carbamoylated
Riboflavin and Optically Active Melamine Derivatives ('Interdisciplinary Faculty of Science
and Engineering, Shimane University, *Graduate School of Natural Science and Technology,
Shimane University) (OYuta Teranishi', Ryo Kozako?, Hiroki lida'?

Naturally occurring riboflavin, known as vitamin B, is an optically active organic
molecule possessing diverse attractive functions. Recently, we found that chiral riboflavin
and achiral melamine derivatives self-assembled to form chiral supramolecular aggregates
through non-covalent interactions in various organic solvents, thus provided organogels. In
this study, we synthesized novel melamine derivatives bearing optically active alkyl groups,
and investigated the supramolecular structure and chiroptical property of the supramolecular
gels formed by the complexation of the riboflavin derivative with the chiral melamines.
Keywords : Organogel; Supramolecule; Flavin, Melamine; Chirality
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1) a) H. Iida, S. Iwahana, T. Mizoguchi, E. Yashima, J. Am. Chem. Soc. 2012, 134, 15103. b) Y.
Arakawa, K. Minagawa, Y. Imada, Polym. J. 2018, 50, 941.

2) a) S. Manna, A. Saha, A. K. Nandi, Chem. Commun. 2006, 4285. b) S. Kawamorita, M. Fujiki, Z
Li, T. Kitagawa, Y. Imada, T. Naota, ChemCatChem. 2019, 11, 878
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Fluorescent Gel Formation by Conjugated Oligomers - CNTs Composite and Application to
Chemical Sensors ('Graduate School of Engineering Tokyo Denki University) O Denta
Kimpara,' and Naoya Adachi’

Conjugated oligomers can be applied to electronic materials for electrical conductivity and
chemical sensors for fluorescent properties due to rich m electrons. Also, it formed
supramolecular gels by self-assembly in solvents by - interaction and van der Waals forces.
Carbon nanotubes (CNTs) are fibrous materials with excellent electrical conductive and heat
resistance properties. CNTs can be dispersed in solvents due to composite between
conjugated oligomers by intermolecular interaction. Supramolecular gels can be formed using
dispersion solution, it can be expected that the gel will have the characteristics of both. In this
study, we synthesized conjugated oligomers (OPE1-4) and examined their gelation ability
and dispersibility of CNTs. Supramolecular gel was formed by OPE3,4 in decane, and
OPE3,4 was formed OPE/CNTs gel.

Keywords : Conjugated Oligomer, Carbon Nanotube; Supramolecular Gel
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Fig. Chemical structures of OPE1-4
1) A. Ajayagosh, et al., Angew. Chem. Int. Ed. 2006, 45, 3261-3264
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Oxoacid Recognition of a Diamidine Having a Tetraphenylethylene Unit with a Rotationally

Restricted Phenyl Group (Kyoto Institute of Technology) O YAMAGUCHI, Maho;
NAKAGAWA, Ayaka; KUSUKAWA, Takahiro

The tetraphenylethylene unit is well known to show aggregation-induced emission (AIE)
properties due to the blocking of the rotation of the phenyl rings after the formation of an
aggregate structure. Previously, we synthesized tetraphenylethylene-based diamidine 1
having rotationally restricted phenyl groups for the detection of dicarboxylic acids. In this
study, we have examined the recognition of phosphonic acid derivatives (2-5) using diamidine
1. The strong blue emission was observed in the recognition of diphosphonic acid 2 compare
to the other phosphonic acid derivatives (3-5).

Keywords: Diamidine, Fluorescence, Dicarboxylic acid, Diphosphonic acid
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Hydrostatic-Pressure Effects on Fluorescein-Polylysine Conjugates (*Department of Chemistry,
Tokyo Institute of Technology, 2Graduate School of Engineering, The University of Tokyo, 3JST-
PRESTO) OSoshi Wakako,! Kotoe Nakasha,! Keiichi Nakagawa,?® Gaku Fukuharal?

Pressure manipulation in living systems has attracted much attention from the
mechanobiological point of view. In the present study, to newly construct a pressure-responsive
biocompatible fluorophore, we synthesized fluorescein-polylysine conjugates with different
degree of substitution (DS) and investigated their optical properties upon hydrostatic
pressurization. The optical properties and effects on DS’s on the polymer backbone under high
pressures will be discussed in the presentation.

Keywords: Polylysine; Spectroscopy
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1. Guo, R; Lu, G.; Qin, B.; Fei, B. Ultrasound in Med. & Biol. 2018, 44, 37. (b) Sarvazyan, A.
P.; Urban, M. W.; Greenleaf, J. F. Ultrasound in Med. & Biol. 2013, 39, 1133. (c) Eisenmenger,
W.; Du, X. X.; Tang, C.; Zhao, S.; Wang, Y.; Rong, F.; Dai, D.; Guan, M.; Qi, A. Ultrasound
in Med. & Biol. 2002, 28, 769.

2. Hartono, D.; Liu, Y.; Tan, P. L.; Then, X. Y. S,; Yang, L.-Y. L.; Lim, K.-M. Lab Chip. 2011, 11,
4072.

3. Fukuchi, M.; Oyama, K.; Mizuno, H. Miyagawa, A.; Koumoto, K.; Fukuhara, G. Langmuir in
press.
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Synthesis of Conjugated Compounds with Urea Bond as Recognition Site and Application to
Fluorescent Chemical Sensors (Department of Science, Graduate School of Science and
Engineering, Tokyo Denki University Graduate School) OShoki Takano and Naoya Adachi

The fluorescent chemical sensor based on conjugated compounds can be visual detection the
presence or absence of a target substance from changes in absorption / fluorescence
characteristics without using complicated analytical instruments. In addition, urea bond for
hydrogen bond ability can be expected ion recognition ability due to the electrostatic interaction
to the anion species. In this study, we synthesized conjugated compounds with urea bond as
recognition site, and examined its application to fluorescent chemical sensors that can be visual
detection of each ions.

Keywords : Organic Chemistry, lon Recognition, Photochemistry; Conjugated Compounds;
Urea Bonds
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1) Rafaela I. Stock, et al., ACS Appl. Polym. Mater. 2019, 1, 1757-1768
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Acid-triggered Mechanochromic Luminescence of Pyridyl-substituted Imidazole Derivatives
(College of Engineering Science, YOKOHAMA National University) ORikuto Kubota, Yanqui
Yuan, Ryohei Yoshida, Suguru Ito

We have recently reported the mechanochromic luminescence by various donor-acceptor-
type dyes composed of nitrogen-containing electron-rich heterocycles and an electron-deficient
benzothiadiazole ring. In this study, pyridyl-substituted imidazole derivative 1 showed
mechanical-stimuli-responsive behavior upon exposure to acid. No significant change in the
emission color was observed for violet-emissive crystals of 1 after grinding, whereas the
emission of 1 was quenched by exposing HCI vapor. A broad emission spectrum was observed
upon crushing 1+HCI, and intense orange emission was observed after strong grinding.
Keywords : Organic Crystal; Solid-state Luminescence; Mechanochromic Luminescence;
Halochromic Luminescence; Imidazole Derivative
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1) S. Ito, S. Nagai, T. Ubukata, M. Asami, Chem. Lett. 2019, 48, 1492.
2) S. Nagai, M. Yamashita, T. Tachikawa, T. Ubukata, M. Asami, S. Ito, J. Mater: Chem. C 2019, 7, 4988.
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Development and Functions of a Supramolecular Photocatalyst Induced by Self-assembly of a
Rhodamine Dye (Graduate School of Engineering, Osaka University) O Satomi Hagio,
Hajime Shigemitsu, Tomoe Tamemoto, Youhei Tani, Toshiyuki Kida

Supramolecules can reversibly change their functions in response to external stimuli and
specific environments due to their non-covalent interactions. This dynamic property can lead
to the development of unprecedent stimuli-responsive materials. Previously, we found that
cation-type rhodamines acquire photocatalytic activity by self-assembly. In this study, we
succeeded in creating a pH-responsive supramolecular photocatalyst using a zwitterionic
tetramethylrhodamine (TAMRA) derivative. This TAMRA derivative changes the charged state
and the aggregation state in response to the external environment, and the supramolecular
assembly enables the control of photocatalytic activity. In this presentation, we report the
stimuli-responsive photophysical properties and catalytic activity of the supramolecular
assembly formed by the TAMRA derivative.

Keywords : Supramolecular Assembly; Self-assembly,; Photocatalyst; Rhodamine; Hydrogen

Generation
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1) Hajime Shigemitsu, Youhei Tani, Tomoe Tamemoto, Tadashi Mori, Xinxi Li, Yasuko Osakada,
Mamoru Fujitsuka, Toshiyuki Kida, Chem. Sci. 2020, 11, 11843.
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Synthesis of a-Cyclodextrin Dimers Bearing Multiple Aromatic Linkers and Evaluation of
Their Inclusion Ability (Graduate School of Engineering, Osaka University) O Keigo
Nakamura, Hajime Shigemitsu, Toshiyuki Kida

Cyclodextrins and their derivatives have attracted much attention in diverse fields including
supramolecular and synthetic chemistry because they can be utilized as molecular containers,
separators, and nanoreactors. Recently, we reported the synthesis of a-CD dimers bearing
multiple linkers by a one-step reaction of hexakis(6-O-tert-butyldimethylsilyl)-a-CD
(TBDMS-0-CD) with m-xylylene dibromide. We found that this a-CD dimer forms inclusion
complexes with fatty acid esters, and shows the inclusion selectivity for the trans-fatty acid
ester. In this study, we synthesized a novel a-CD dimer by a one-step reaction of TBDMS-a-
CD with p-xylylene dibromide followed by the desilylation of TBDMS groups to develop a
host molecule showing higher inclusion selectivity for trans-fatty acid esters. Furthermore, the
inclusion ability of the a-CD dimer toward various fatty acid esters was examined.

Keywords : a-cyclodextrin; multiple linkers; dimer; molecular recognition; fatty acid
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Self-Aggregates of Chlorophyll Derivatives Possessing Alkyl Groups on Rings | and IV
(Faculty of Advanced Science and Technology, Ryukoku Univ.) OTakuma Yoshiyama, Ryo
Inoue, Daiki Tsutsui, Tomohiro Miyatake

Natural chlorophylls are tetrapyrrole pigments that show specific optical properties in their
aggregated forms. Tetrapyrroles possessing alkyl groups have been prepared and they afford
stable self-aggregates by using intermolecular m— interaction. In this study, alkyl chains
were introduced on rings | and IV of the chlorophyll derivatives by using amide linkages, and
aggregation behavior of the novel chlorophyll pigments was investigated.

Keywords . Chlorophyll, Photosynthesis, Supramolecular Chemistry
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Solid-state optical properties of free-base chlorins (Faculty of Advanced Science and
Technology, Ryukoku University)
OYuki Nagaoka, Ryo Inoue, Tomohiro Miyatake

Chlorophylls are found in photosynthetic organisms and play important roles in the
early events of photosynthesis. Many kinds of chlorophyll derivatives have been
prepared and they often exhibit specific optical properties especially in their aggregated
forms. Here we prepared some free-base chlorophyll derivatives from isolated
chlorophylls, and their solid-state optical properties have been examined. We found
that the thin films and powders of the pigments showed red-shifted absorption bands
due to strong exitonic interaction among the chlorophyllous molecules.

Keywords : chlorophyll, self-aggregation, optical properties
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Synthesis of carbazole-based ligands for a photo- and redox-active coordination cage

(Graduate School of Engineering, The University of Tokyo) O Yugo Kawaguchi, Yukari
Tamura, Hiroki Takezawa, Makoto Fujita

Our group has recently reported the synthesis of a double-walled knotted cage and its
dynamic molecular inclusion properties”. In this study, we designed and synthesized a new
carbazole-based ligand, whose stacked dimer is expected to exhibit unique photo- and redox-
properties, for the construction of a double-walled cage with photo- and redox-activity.

Based on the design of ligand 1 for which the double-walled structure was constructed in the
previous study, ligands 2a and 2b were synthesized by the 4-step reaction. The complex
formation behavior of ligands 2a and 2b with a palladium (II) complex was investigated.
Keywords: Self-assembly; Molecular Inclusion
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1) Y. Tamura, H. Takezawa, M. Fujita J. Am. Chem. Soc. 2020, 142, 5504.
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Evaluation of Cavitand-Driven Au-Catalysis for Selective Hydration of Internal Alkynes
(Ryukoku University) OTomoyuki, Maruyama; Tetsuo, Iwasawa

Our recently reported quinoxaline-walled resorcin[4]arene cavitand provided us an
opportunity to install reactive metallo-functional groups pointing inwardly. Herein we present
a preparative synthesis of functionalized supramolecular cavitand with inwardly oriented
Au(I) and P=0, including a description of its catalytic proclivity in regio-selective hydration
of internal alkynes."? In addition, the structure-activity relationships were also surveyed,
which revealed that cavity shapes were significant for the reaction activity and selectivity
(Figure 1).”

Keywords : Cavitands, Bifunctional catalysts, Regio-selective hydrations, Supramolecular
catalysis, Structure-activity relationships

WIFRETIX, VYAV VAT Ly e/ I o enhnhdXy X ReER)
B E U= B3 22 26l C& 7o, T O T, —E Ol N E i
REEZ RNV CTEBICTE 52 &2 L L, ZEBROBRITIE S SRR S O i
TEMESELZ20TEALRESEDL ZEEHLMNI L, SRFk~ 11X, 3-47F
VO E RN ZRKFISOSICEETe Z & & L, v B4 v MR = F L e 7T K
ERSTHIENTEDLDONE I NDITHONT, WEET 2 EBRIFEICETF LT, F Ok
HBOMEEBEY, BRI O A B L CTAERMEEIRNICEZ S AR LD
2, Fo, Ty vy FBEOREIEEARB 2@ LT, 22RO OE W S S &
BIRVEIC R E BB A 525 2 L2 L2 57 (Figure 1)7,

| Coordination to the triple bond |

i [ i _
c Q" [Hydrogen bonding|

2 mol% cavitand-AuCl
(o] 1
2.4 mol% AgOTf 9% ® \§\ H
P + Al ;
N O,
A H,0 (5 eq) |-|3co\P/ W \\P,ocn3

o Selective folding of

toluene o /\ \/\K
50°C,1h /\/\)J\/ ° "\ P the single side-chain
91% \Hg[gﬁ?/
CitHas CyqHopg

CqyH
O PO

Figure 1. Evaluation of cavitand-driven catalysis for selective hydration of internal alkynes.

1) N. Endo, M. Inoue, T. Iwasawa, Eur. J. Org. Chem. 2018, 1136-1140.

2) M. Inoue, K. Ugawa, T. Maruyama, T. Iwasawa, Eur. J. Org. Chem. 2018, 5304-5311.

3) M. Inoue, S. Kamiguchi, K. Ugawa, S. Hikiri, J. Bouffard, D. Sémeril, T. Iwasawa, Eur. J. Org.
Chem. 2019, 6261-6268.
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Chirality-Amplification Sensing with Dynamic Oligomer Duplex ('Department of Chemistry,
Tokyo Institute of Technology, *JST-PRESTO) OAmane Homma,' Gaku Fukuhara'-

In this study, to develop a novel chirality-amplification system, we synthesized an
oligomeric chemosensor into which a molecular recognition moiety and signal reporters were
introduced. The chemosensor thus obtained is highly likely to form a dynamic double-strand
with nonlinear screw senses upon interactions of saccharides, enabling us to elucidate the
factors controlling the outcomes of chiral amplification. The synthetic schemes and the
chiroptical properties of the chemosensor will be discussed.

Keywords - Chiral Amplification; Oligomer; Spectroscopy
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Figure 1. Chemical structure of the chemosensor.

1. (a) Palmans, A. R. A.; Vekemans, J. A. J. M.; Havinga, E. E. H.; Meijer, E. W. Angew.
Chem., Int. Ed. Engl. 1997, 36, 2648. (b) Green, M. M.; Cheon, K.-S.; Yang, S.-Y.; Park,
J.-W.; Swansburg, S.; Liu, W. Acc. Chem. Res. 2001, 34, 672. (c) Yashima, E.; Ousaka,
N.; Taura, D.; Shimomura, K.; Ikai, T.; Maeda, K. Chem. Rev. 2016, 116, 13752.

2. Berl, V.; Huc, I.; Khoury, R. G.; Lehn, J.-M. Chem. Eur. J. 2001, 7, 2810.
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Synthesis and Complexation Properties of a Host Having 2-Phenyl-1,3-
benzodlthlohum Umts as Molecular Recognition Sites. ('Shinshu University) QYuya
Hayashi!, Akira Ohta!

To clarify the molecular recognition ability of 2-phenyl-1,3-benzodithiolium cation, we have
designed and synthesized a host molecule 1** having these units at the 1,8 positions of
anthraquinone skeleton. Host 1** is expected to bind electron-rich guests. "H NMR signals of
host 12* in CDCI;/CDsCN (1:1) changed upon addition of alkoxy- or alkylthio-substituted
anthracene derivatives, perylene, or dibenzoTTF, indicating complexation between them.
Complex formation constant of host 12* with 1,4,5,8-tetrabutoxyanthracene was estimated to
be 3.3 x 10> M by 'H NMR titration. Cyclic voltammetry suggested that host 12* undergoes
an intramolecular cyclization at the 2-positions of 1,3-dithiole rings upon reduction.
Keywords:2-phenyl-1,3-benzodithiolium; molecular recognition, host-guest; anthraquinone;
electron-rich guests
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Cyclen-Containing Cylindrical Cryptand/Silver Complexes for Controlling Inclusion Ability to
Alkyl Diamines ('Department of Chemistry, Toho University, *Department of Chemistry &
Advanced Materials, Gangneung-Wonju National Univ, 3Department of Chemistry, Education
Center, Chiba Institute of Technology) O Akihiro Otsuka,! Eunji Lee,? Huiyeong Ju,! Mari
Ikeda,® Shunsuke Kuwahara,! and Yoichi Habata!

A cylindrical cryptand/silver complex (L/2Ag") having two cyclenes linked by two tetraecthylene
oxide chains was synthesized. In order to estimate the stability constants between L/2Ag" and
a,w-alkyl diamines (H2N—(CH2),—NH>; Cn (n= 10 (C10), 8 (C8), 6 (C6)) were estimated by Ag*-
induced-UV-vis spectral changes. As the result, C10 foms 1:1 (= L/2Ag":C10) but C8 and C6
would form not only 1:1 complex, but also 1:2 complex. The results of CSI-MS and DOSY-NMR
measurements of these complexes are also reported.

Keywords: Argentivorous molecules, silver ion, cryptand, a,w-alkyl diamines, supramolecules
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Synthesis of Polycatenane (Graduate School of Science, Kanagawa University) (OMAKI, Kohei;
KIHARA, Nobuhiro

Polycatenane is a polymer consisting of macrocyclic components that are interlocked to each
other. It is expected that polycatenane can be synthesized by Diels-Alder polymerization of
[2]catenane monomer and macrocyclic bisdiene monomer followed by the cleavage of transannular
bonds. Both corresponding small molecule reaction and model polymerization using acyclic
monomers were successfully carried out. [2]Catenane monomer 1 bearing diacylhydrazine moiety
was synthesized by catenative alkylation of phenanthroline-Cu(I) complex with w -
iododiacylhydradine. Macrocyclic bisdiene monomer 2 was also synthesized. Oxidation of the
diacylhydrazine moiety, Diels-Alder polymerization and cleavage of transannular bonds to form

polycatenane 3 are in progress.

Keywords : polycatenane, [2 ]catenane bearing diacylhydradine, bisdiene macrocycle,

Diels-Alder polymerization, bond scission
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Synthesis and Optical Properties of Novel Chiral Compounds Based on V-shaped Bianthracene
(Graduate School of Engineering, Tokyo Denki University) O Riki Sawamura, Makoto
Miyasaka.

Polycyclic aromatic hydrocarbons (PAHs) including anthracene, have been used as organic
light-emitting materials. Circularly polarized light emission (CPL), which is produced by
adding chirality to organic light-emitting materials, has attracted much attention in recent years.
Chiral organic fluorescent molecules are one of the materials that can produce CPL. They have
good luminous efficiency and easy molecular design, but due to their poor CPL activity, CPL
has not yet been put into practical use. Therefore, it is necessary to develop a chiral organic
fluorescent molecule having high CPL activity. In this study, we synthesized a chiral cyclic
compound consisting of a chiral 1,1'-bi-2-naphthyl derivative and an achiral 2,2'-bianthracene-
3,3'-diol, and investigated their optical properties along with analogues.

Keywords : Polycyclic Aromatic Hydrocarbon; organic light emitting material; chirality;
circularly polarized luminescence, optical property
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1) Yanet al., Chem. Eur. J., 2019 25, 5672-5676.
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Synthesis and Properties of Kekulene Derivatives (Graduate School of Arts and Sciences, Iwate

University.) OHiroki Iwabuchi, Daiki Kuzuhara

Graphene nano mesh (GNM), which is regularly pitted on graphene, has excellent
semiconducting properties and their electronic properties vary depending on the size and number
of holes. However, the synthesis of GNM with controlled hole size and position has not been
achieved. In this presentation, we focus on kekulene derivatives, which is a substructure of GNM
and we attempted to develop a novel method for the synthesis of kekulene derivatives. We have
synthesized kekulene derivatives 4 from 1,3-dibromobenzene in eight steps. We will report the
details of the synthesis and properties of the kekulene derivative 4.

Keywords : Kekulene, Polycyclic Aromatic hydrocarbon, Cycloarenes
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Scheme 1. Synthesis of kekulene derivatives
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A Study on the Synthesis of Benzo[3,4]cyclobuta[1,2]thiophenes ('Graduate School of
Science and Technology, Meiji University, *School of Science and Technology, Meiji
University) OKoki Koyama,' Kazukuni Tahara?

Biphenylene consisting of two benzene rings bridged by a four-membered ring is known that
four m-electrons of the central four-membered ring contribute to global aromaticity of the
compound. While the synthesis of benzo[3,4]cyclobuta| 1,2]thiophene (BCT), in which one of
the benzene rings of biphenylene is replaced by a thiophene ring, has been reported previously,
no detailed investigation on its structure and aromaticity has been performed.

Recently, we reported that the (anti-)aromaticity of b»-BCT and ¢-BCT with different fused
positions of the thiophene ring are significantly different based on the prediction by quantum
chemical calculations. To address these issues experimentally, we herein investigated the
synthesis of b- and c-BCT through relatively mild transition metal-catalyzed coupling reactions.
Diiodides that are the precursors of BCTs were synthesized. In the zinc- and copper-catalyzed
conditions, while ¢-BCT was obtained from the corresponding precursor, no intramolecular
coupling product was obtained from the precursor of b-BCT. We will also report the results of
other reaction conditions.

Keywords : Antiaromaticity, Aromaticity, Polycyclic conjugated hydrocarbons
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1) Lothrop, W. C. J. Am. Chem. Soc. 1941, 63, 1187-1191.
2) Garratt, P. J.; Vollhardt, K. P. C. J. Am. Chem. Soc. 1972, 94, 7087-7092.

3) Barton, J. W.; Lapham, D. J. Tetrahedron Lett. 1979, 37, 3571-3572.
4) Hashimoto, S.; Tahara, K. J. Org. Chem. 2019, 84, 9850-9858.
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Synthesis and Optical Propertied of Pyrene-Containing [5]Helicene ('Graduate School of
Engineering, Tokyo Denki University) OKazuki Ishibashi, Makoto Miyasaka

i1

Helicene, a kind of aromatic hydrocarbon, is expected to be used as a new chiral material
due to its helical structure and chiroptical properties, such as high specific optical rotation,
circularly polarized luminescence, and circularly polarized dichroism. These properties are
expected to be applied to chiral luminescent materials. However, one of the major drawbacks
of helicene is its low fluorescence quantum yield. In this study, we introduced two pyrenes at
the end of the aromatic ring of helicene to improve the luminescence property of helicene.
Keywords : helicene, pyrene, helical structure
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Synthesis and Chiroptical Properties of [n]Helicene-like Compounds
(Graduate School of Engineering, Tokyo Denki University) O Akari Ito, Makoto Miyasaka

[n]Helicenes, which consists of ortho-fused aromatic rings having 3D screw-shaped helical
structures. Due to the unique helically twisted structures, they exhibit more enhanced
chiroptical properties than common chiral organic compounds. Such unusual chiroptical
properties may be suitable for novel photonics applications. However, their luminescent
property is generally poor. This is a serious drawback in its application as a fluorescent material.
Therefore, it is highly desirable to develop a molecular design helicenes having luminescent
properties. In this study, we designed and synthesized a novel chiral helicene-like molecules
incorporating [ 1,3 ]dioxepine structure and evaluated their chiroptical properties.

Keywords : Helicene; Helicene-like compounds, Luminescence properties
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1) Kamikawa et al., Chem. Eur. J. 2015, 21, 6523-6527.
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Computational Study for the Aromatic Nucleophilic Substitution of 4-Dimethylamino-
3-trifluoroacetylquinoline with Various Nucleophiles (Graduate School of Engineering, Kobe
University) Norio Ota, Souma Nakagawa, O Yasuhiro Kamitori, Etsuji Okada

The aromatic nucleophilic substitution of 4-dimethylamino-3-trifluoroacetylquinoline 1
with amines, thiols, and alcohols are elucidated on the basis of DFT calculations.  Our
calculation results suggest that the reaction of 1 with amines giving N-N exchanged products
2 occurs via Meisenheimer type adducts I whereas the ones with thiols and alcohols proceed
via the enol type adducts II and III to afford N-S and N-O exchanged products 3 and 4,
respectively. It is also clarified that the conditions required for the successful substitution
are not controlled by the activation energies on these processes, but by the energy changes on
the processes from 1 to each intermediate, I, I1, and II1.

Keywords : Aromatic Nucleophilic Substitution; 3-Trifluoroacetylquinolines; Meisenheimer
Complexes; DFT Calculations; C-PCM Model
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T — NV EORIGTIE, *ET 5 — VBRI IIA (1B X O Z#&H LT
N-SEION-OZHRGB, 4) WEKTDHZ LRIz, £/, ZNLDOIGD
B2 0 B SIX AR BSOS OFEEEFETH 5 1 05 FRAR T~ I ~OEfR Iz 81T
HIEMALT R AX =L G, ZOWRBRICBIT 5= p VX =B BICKE SNS Z &0

BENE 2o T2,
+
NMe2 Nu MezN NH2R MezN YR OH
AN COCF3 AN = CF3
N7 N N ”
1 Nu: RNH, 2 I Y:S, I
RS, 3 O, 11

RO, 4

1) Etsuji Okada, Mizuki Hatakenaka, Takushi Sakaemura, Naofumi Shimomura, and Takuro Ashida,
Heterocycles, 2012, 86, 1177.
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Synthesis of a novel benzodiazepine ('Graduate School of Science, Josai University,
2Instrumental analysis center, Josai University) OHaruka Kaneko,' Mitsuaki Suzuki,' Junki
Tomita 2

The benzodiazepine skeleton is known as a bio-active heterocycle and is an important
molecular structure in biology and pharmacy. Several crystal structures have been reported for
2,4-dimethyl-1,5-benzodiazepine salts.")> The molecular structure of the cation is almost flat
because of electrons in the N-C-C-C-N part of the 7-membered ring delocalized. We are
considering this 7-membered ring skeleton into fullerene as a substituent. In this study, we
report the synthesis of 2,4-dipyridyl-3H-1,5-benzodiazepine.

2,4-dipyridyl-3H-1,5-benzodiazepine was synthesized by stirring 1,2-phenylenediamine
and acetylacetone in acetic acid at 100 °C for 4 h and neutralizing the mixed solution by
aqueous sodium hydroxide solution. The yellow crystal of 2,4-dipyridyl-3H-1,5-
benzodiazepine was obtained by using the gas-liquid diffusion method with chloroform and
hexane. The molecular structure of 2,4-dipyridyl-3H-1,5-benzodiazepine was elucidated by
single crystal X-ray structural analysis.

Keywords : Fullerene,; Benzodiazepines,

RV UTEBEERKIT, ARIERE AT AEFRE L THONTEY, EYF
P BIT D EERSFHEETH D, 24-FAFN-1,5-_ DT = T AHEICO
W, < O7b>®rf*aa’f%L7b>$&¢éh“Cb\é D3 HFF DS FREEIT T BERD N-
C-C-C-N ¥/ DB TNIFENL L TNDH72D, IRFEHTH D, UHEETIEZD T
BREHKEELBELE LT T — 1 %AT% L ERE LTV D, AWFSETIE, 2,4
DB UNVBHAS5-R T B DOERRIZOWTHRET S,

24-UE U UIL3H-1,5-_ Y TR E AL, EEEY 100 ‘CT 12-7 ==L VT
RVETEFATE N EARNERL, KB N U LK TCHIIT S5 Z & THE
ENTZ, 2,4- D) PIL3HAS5-RUY DT B E OB AKRITZ v kL s bR
P AT K DRIKILHAEIC L Vb Te, Hifhd X SEEMITIC LD 24-08 0 Db-
3H-15-RU Y U7 B DO EEZ B BT L,

o) 0 NH, 1)AcOH
100 C,4h
+
R R 2)NaOHaq
N H2 CH,Cl,

R=C5H4N

1) A. J. Blake, et al., Z. Kristallogr. 1991, 194, 148. 2) J. C. Speakman, F. B. Wilson, Acta. Cryst. 1976,
B32,622.3) P. L. Orioli, H. C. Lip, Cryst. Struct. Commun. 1974, 3, 477.
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Novel Preparation of 2,5-Diarylpyrroles through 1,5-HAT of imino-nitrogen-centered radicals
(Graduate School of Science, Chiba University) OMomoko Nakamura, Hideo Togo

Nitrogen-containing heteroaromatics, such as pyrrole, are important units in natural products,
and pharmaceuticals due to a broad range of biological activities and functional abilities. Here,
we have succeeded in preparation of 2,5-diarylpyrroles, through the Grignard reaction of 3-
phenylpropyl magnesium bromide with nitriles, which are inexpensive and easily available, the
reaction of the imines with DIH (1,3-diiodo-5,5-dimethylhydantoin), 1,5-HAT of imino-
nitrogen-centered radical, and the cyclization, and finally through elimination of HI by ‘BuOK.

Keywords: Pyrrole; DIH, Imino-nitrogen-centered radical; Cyclization, 1,5-HAT

v — VEOEERGTEFRAAEWIL, EAWEBEECREEREEZF T 5720, K
A REIMARICB T 2 BEMEAEM TH 5, AR IE, 2l O AFRE
BBt EHEmE S L, = UL 1 ~® Grignard BUSIZ X B4 2 v 2 AR,
DIH (1,3-¥ 3 — R55-VAF e Xy b)) ZRHWZERERIGIZE D N-3— -
4,5-0t Re e —/L 3 OAR, i< EHEIZ XD HBBERS 2 tEo722,5-0 7 U —/b
Er—L 4 OERICEKRE) LTz, EOEMERET 5,

1) PhCH,CH,CH,MgBr
THF, 70 °C, 12 h NH
Ar—CN > A
;

2) H,0
1 2
3) DIH, Cs,CO3, DCE 4)'BuOK , THF
> -
13.6W LED, rt, 6 h NN rt 14 h HN—
NS NS
Ar Ar
3 4
Ar = Ph, CgHsMe-p,
C6H4OMe-p,
CeH4Cl-p,

CgH4Br-p, etc.
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Synthesis of Multi-functional Azoles via 2-Selective Direct C-H Bond Arylation of 4,5-
Dibromoazoles towards Development of Functional Materials (Faculty of Engineering, Gifu
University) (OHaruna linuma, Shoma Katayama, Fumitoshi Shibahara, Toshiaki Murai

Multi-functional azoles are well-found in such as florescent and organosemiconducting
materials. Recently, we developed [Pd(phen).](PFs).-catalyzed selective direct C-H bond
arylation of 4,5-dibromoimidazoles. With this reaction, a variety of multi-functional imidazole
can be selectively derived with combination of conventional coupling reactions and the direct
C-H bond arylation.! Herein we investigated synthesis of a variety of multi-functional azoles,
in particular, 5-aminoimidazoles. Initially, we obtained several 2-arylated 4,5-
dibromoimidazoles according to the previous report, and then, the compounds subjected to Pd-
catalyzed amination reactions to give 5-aminoimidazoles. Remained bromine at 4-position
could be functionalized by conventional manner. Photophysical properties of the obtained 5-
aminoimidazoles are measured, and the behaviors are compared with our previously
synthesized 5-aminothiazoles.

Keywords : azoles, functionalization, imidazoles

ZAEWT V) — VEITEOCRICE, AREER 7 E OISR ST b {bE
WEECTH 5, Bt ivi, [Pd(phen)](PFe), iz K 2 4,5- 7 vt A I &4 — )b
D 2 N RFE-KBERED OBIRIERE T V) — A OS 2R L TV 5, 2 ORSZF
FAUX R D » 7V T ROG & OB 72 ORI K 0 SRR IR E RE A & 1%
5 EIERZEBA I X — VAR TFIEZERP G TE 5 | 2 2 TRIFSETIL, 4,5-V
TaEeT V= NVFED 2 NRFEKEREG OBIRNERET V) — bz izl 95, flix
DALEE R BT 5-T X /A I X — L OARRICE Y AT, BEHRIZ LY 2 fjRE
IRERESBIRNZT U — b L=V 7 aE A I 4 — 38 X#< Pd fillitic k5
7 X AERIST S AR T X 2 BB ANTE T2, &I 4 NETFR - To BBENL %
fli 2 DFUS CTEREEAL LT, 15 O OWRIF LR EZHIE L, Divboiin 2
NETAERLTEIZ—HEHD5-T I ) FT7 /=)L E@A ik Lz,

Br Br
| [Pd(phen)I(PFo), N«ﬁ N
N/\ng + Cs,CO;4 I Br —  » | \
LB 1 N — N g3
N R dist.DMA Me \
Me 1 1

R

1) T. Yamauchi, F. Shibahara, T. Murai, J. Org. Chem. 2014, 79, 7185.
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Synthesis of m-extended asymmetric azaBODIPYs using nitroso bicyclopyrrole (Graduate
School of Engineering, Utsunomiya University) (ORyota Mori, Yukinori Kobayashi, Minenari
Asakura, Makoto Roppongi, Satoshi Ito

The n-extended azaBODIPY's have absorption in the near infrared region and is expected to
be applied to photosensitive substances in PDT. ['1 On the other hand, synthetic approach of -
extended azaBODIPYs is limited in established methods. We report new synthetic method for
n-extended asymmetric azaBODIPY's via nitrosation of bicyclopyrrole derivative. 1 UV-vis
spectra of m-extended azaBODIPY 4a-c revealed bathochromic shift due to m-extension.

Keywords : Nitrosation, azaBODIPY; retro Diels-Alder reaction; Near-IR

7 AR azaBODIPY 3, IE/RAMEIRICRIN A A3 HHEEMEGAETH Y . BATE
FICHW SIS PDT OIS EE 7 E~SHB#f S TWs, WEzo—F, &
FIENBELNTWDLZ ENEE SN TWS, 2T, By /oo —LFEko=

he vk, BRERELIL7- 24 7 U — ' E—/L L D azaBODIPY JERL. MEUZ X 5

retro Diels-Alder )i & R 5, Hriz7p n VLR IEXS S azaBODIPY D& fliE% A
WH L7 (Scheme), @ ARERIEIC LY, EAICHEZEHRIENEAN TS, o HL5ER
ik azaBODIPY DY PO = b — L3RR L 72 5, % H 4172 azaBODIPY 4a-¢ O
AN ATHRRUL AT S Va5 & o RO BRI R O RRE Y 7
NS S 7=, (Figure)

NO 1
Al 668nm 725nm  803nm
~NH = N ' 1 4a =—
=, Nitrosation S . ENH
—_— —
Ar Ar Ar SS
2a-c

2,4-diarylpyrrole

1a-c

Ar
~-Ns N\ A
\ o —_—
N\B/N‘ retroDA
Ar TN reaction

FF Ar
3a-c

Scheme. Synthesis of azaBODIPYs 4a-c. Figure. UV-vis spectra of azaBODIPY's 4a-c.

Abs

05

0
350 400 600 800 900
Wavelength [nm]

[1] Michael J. Hall, Shane O. McDonnell, John Killoran, Donal F. O’Shea, J. Org. Chem.
2005, 70, 5571-5578

[2] Y. Kawamata, S. Ito, M. Furuya, K. Takahashi, K. Namai, S. Hashimoto, M. Roppongi,
T. Oba, Tetrahedron Lett., 2019, 60, 707-712
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Synthesis of BenzoBODIPYs with substituents at fused rings (Faculty of Engineering,
Utsunomiya University) OHideyuki Asahina, Minenari Asakura, Makoto Roppongi, Satoshi
Ito

BenzoBODIPY's have been attracting attention as functional dyes because they have strong
absorption in the range from visible to near infrared region. There have been reported
conjugated extended BODIPYs by introduction of styryl groups at the « -position of the
pyrrole units. However, there are few reports on introducing substituents into fused ring in
BenzoBODIPY. We report here the synthesis of conjugated extended BenzoBODIPYs by
introduction of aryl groups to control the electronic properties. The synthesis of BODIPY's 4a-
¢ is carried out via bromination of the fused ring and « -position of the pyrrole, coupling
reaction and retro Diels-Alder reaction.

Keywords : Pyrrole; BODIPY; dye

BenzoBODIPY I Al i~ T ARIMEIIZ TRV &2 FF> = & M DAEREME AR & L CHE
FEThdH, L, Bua—d afiiZ{ESf L7 BenzoBODIPY D L&KL AL TV 23,
HE BRI B 438 A L 72 BenzoBODIPY DA M =< bTnTh b, £ TH
[B], FEBRIEAIC B2 A4 5 BenzoBODIPY D&k &#1T-7-, B Z ot o —/Ld
a L7 NBS TR L7-1%. MR 2 RENL 2 7202 L TRE=EHARL L, i
TTU—ndmuarfgen ARy 7)) VIR EIT>T2, Bbil-E#fE 7 —/L la-c
% ¥ 7 1 BODIPY 2a-c (2 H#it% . retro Diels-Alder i3 % Z & C. BenzoBODIPY
3a-c #1505 Z LIk LT,

Ar CO,Et

7 —

Ar \_ NH condensation

Ar Ar b
Ph
retro Diels-Alder  Ar O O Ar
tion =TS
reac W N, Ne
B
Ar F \F Ar c
3a-c
OMe

Scheme. Synthesis of BenzoBODIPY's 3a-c.

1) Y. Kawamata, S. Ito, M. Furuya, K. Takahashi, K. Namai, S. Hashimoto, M. Roppongi, T. Oba,
Tetrahedron Lett. 2019, 60, 707.

2) S. Ito, M. Tobata, M. Asakura, Y. Shinozaki, Y. Iwabe, L. Sakamoto, S-p. Ito, M. Roppongi, T. Oba,
Tetrahedron Lett. 2017, 58, 4141.
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Synthesis of m-Extended BODIPY Derivatives Possessing Alkynyl Substituents
(Grad. Sch. Eng., Kyushu Univ.) OYuma Sato, Masatoshi Ishida, Hiroyuki Furuta

Peripheral ethynyl-substitution of the BODIPY core to expand the m-conjugation system is one
of the promising approaches toward the near-infrared functional molecules. In this work, a
novel dipyrrolyl-butadiyne-bridged BODIPY dimer (5) was synthesized and its unique near-
infrared optical features were investigated.

Keywords : BODIPY, r-conjugation, butadiyne-linkage, near-infrared dye

WHOFE L L THOND, METEER o B EE2 AT R DY UekA
(BODIPY. 1) X, BAMERINES 72 Z &b, BIE, IIRIDEEZRIN, X+ 5%
AT T2 5B AR G R ZE DN B AN TOI T D, BTH, BREIEL~D T L F =
NIEDOBNIL, 7 IR OILIRIT Y O Fr R TR DR BLO REDIRFEAEED v L
T a7 ay VR ENORICIERDNEE > TWD I, AAFZETIL. BODIPY @
ofif % B r— VB CHRBE L7 #B 38R (2) Ioxf LT, &tz ks C-H 7 %=1
EERIZ LY 2 FEO=F = VEBRFEELR BB LIU4) 2/ L2 2% FHER 3, Bl
U BB Glaser—Hay 51 >~ 7V 7280 | 72 DA HE T BIRG) ST,
S5i%, Y7 mw 2 Z o EARAMEEIC B Men=720,910nm) ZR L, ¥
AR GBI SN, £72. FEK 4005 O KERIR BODIPY —&1K (6) OARLIZD
WTHHETHTETH D,

CuCl, air

AuCl, TMEDA

TIPS-EBX Ar
Ar

< ¥
\ =
N..B‘,N
R FF R
BODIPY: 1 (R = H)
2: (R =Py)

AuCl,

TMEDA
»

Scheme 1. Synthesis of butadiyne-linked BODIPY dimers, 5 and 6.

1. a) Wirtz, M.; Griliter, A.; Rebmann, P.; Dier, T.; Volmer, D. A.; Huch, V.; Jung, G. Chem. Commun.
2014, 50, 12694-12697. b) Sakida, T.; Yamaguchi, S.; Shinokubo, H. Angew. Chem., Int. Ed. 2011,
50,2280-2283.

2. Shimada, T.; Mori, S.; Ishida, M.; Furuta, H. Beilstein J. Org. Chem. 2020, 16, 587-595.
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Synthesis and elucidation of properties of nitrogen-containing bidentate ligands having a
thiazole ring as a core structure and their complexes (Faculty of Engineering, Gifu University)
OKiyiono Matsuoka, KhurniaKrisna Puji Pamungkas, Toshiaki Murai

The dipyrrine ligands are not luminescent, but the BODIPY in which the boron atom is
incorporated, is focused as compounds that exhibit fluorescence emission. Furthermore, N,O-
coordinated boron dyes have been reported and showed the fluorescence emission around 440
nm."” On the other hand, nitrogen-containing bidentate ligands have a six-membered ring and
are expected to show high stability when the protons on the nitrogen are replaced by various
metals or main group elements. We designed 1,5-bidentate ligands through the thiazole ring.
The thiazole ring is an electron-accepting moiety, so we expect to see long-wavelength
absorption and emission by LUMO decreasing. In the beginning, we synthesized nitrogen-
containing bidentate ligands having various aryl groups at the 2-position and on an amino group
at the 5-position, and their boron complex (Formula 1). Optical properties of the resulting boron
complexes will also be presented.

Keywords : Thiazole; Fluorescence, Boron Complex

DY VRIS TS AR U R AL A TS BODIPY (O FE LA R
TEME L THEB SN TS, ORI T, NO-BN R DR FaENHE S
. 440 nm R CTORIEFEIENBHIS N TWD Y, —J, G%%HE 1,5-  FERNL1E
ZHREOT o N oA REROCHAGTRICES L 5 ERNBREELZRD, BV

EMEERTZENTFRIND, T2 THAIX, F7 Y —EBRE2N LT 1,5- RN

BREI Lo, TT7 Y —VBRITEFZHMERM TH L Z &b, LUMO OIK T &£
PO BRIEEWIN - BEEZWFRFL CWD, ETHDICT T Y — VRO 2LE ST I/
HRITEEA T U — VB EA LT LW A T OEELE R 28R L. Fh
WA REERBENZ (D, £/, B LTEHR TR EERO LY MEOFEIIZ S
WTHialk s,

04— O
<1 «:><Itj %:%cﬁi;

1) Potopnyk, M. A.; Volyniuk, D.; Luboradzki, R.; Ceborska, M. Hladka, I.; Danyliv, Y;
Grazulevicius, J. V. J. Org. Chem. 2020, 85, 6060.
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Modified Synthesis of lododihydropyrrole by lodine-mediated
Cyclization

(Graduate School of Engineering, Chiba University, Mitsui Chemicals, Inc.)

ORyohei Nakada, Motohiro Akazome, Shoji Matsumoto

Keywords: lodine-mediated Cyclization; lododihydropyrrole; Lithium Carbonate; 4-Amino-1-
butyne; Modification

Development of the synthesis of iodine-containing compounds is important under environmentally
benign and inexpensive conditions. Ding and co-workers reported that iododihydropyrroles were
obtained by the reaction of N-tosyl-4-amino-1-butynes with iodine and potassium carbonate in the
presence of silver acetate,) which is somewhat expensive. Herein, we will report the simple methods
without silver acetate. Table 1

Ts

|
|-|N/TS Ph | source, base N

We examined the reaction of N-tosyl-4-amino- = Ph Ph
y phM CH4CN, temp., 16 h \(—Z/
1-butynes without silver acetate (Table 1). lodine [

monochloride was not a suitable source of iodine
Entry | source (x equiv.) Base Temp.  Yield (%)?

(Entries 1 and 2). The yield was improved with 3

. L . 1 ICI (3.0) NaHCO;3 r.t. trace
equivalents of iodine under reflux conditions 2 IClinaqg. HCI (3.0) NaHCO;  rdt. 0
. . - 3 I, (3.0) NaHCO rt. 60°)
(Entries 3-8). Using lithium carbonate as the base, 4 ,z (3.0) Nchoz 50°C 71
: [P : 5 15 (3.0) NaHCO3;  reflux 72
the yield was significantly improved (Entry 10). 6 b (1.0) NZHCO,  refrux o
Those reaction conditions exceeded the yield of 7 12 (2.0) NaHCO;  reflux 61
8 1, (4.0) NaHCO;3 reflux 49
the reported method (69%).% 9 I, (3.0) KsPO,  reflux 34
10 1, (3.0) Li,CO3 reflux 90
1" 1, (3.0) Na,CO3 reflux 68
. . 12 1, (3.0) K,CO3 reflux 45
We also examined the substituent effect on 13 1, (3.0) 5,05 reflux 53

tl’iple bond (SCheme 1) The excellent y|6|d was a) Determined by the integration of "H NMR using hydroquinone dimethyl

ether as an internal standard. b) Isolated by column chromatography.

obtained in m- and p-substituents whereas the 0- Scheme 1

G
substituent gave low yield. Both electron- -G I Li,CO N
- - - H/I\‘J\/Ar 2, LI2CU3 Ph ) Ar
donating (Me) and electron-withdrawing (CFs) pn CH4CN, reflux, 16 h
[
substituents gave the good yield. But the complex G=Ts, Ar= 0-MeCgH, 1%
mixture was obtained in the case of Ph substituent G=Ts, Ar=m-MeCeH,  87%

G =Ts, Ar = p-MeCgH, 99%

on nitrogen atom instead of Ts group. It suggests G=Ts, Ar=p-CFsCeHy  77%
G = Ph, Ar=Ph 0%

that the achievement of the iododihydropyrrole

formation is strongly influenced by the substituent on nitrogen atom.

1) Ding, C. H.; Dai, L. X.; Hou, X. L. Tetrahedron 2005, 61, 9586-9593.
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Practical Synthesis of Deuterium Labeled Indoles (Kanagawa University') OKazuki Arai,'
Takeshi Yamada,' Rie Nakagawa,' Sentaro Okamoto'

Deuterated organic compounds are widely used as a tool for analysis of reaction mechanism
and metabolism of drugs. We have recently reported synthesis of deuterated auxin and its
derivatives. However, the synthesis required multi-steps and it has drawback of decrease of
deuterium incorporation. Based on considering the mechanism, we developed facile method
for deuteration of various indole compounds under appropriate acidic condition. C-3-
Substituted indole, such as IAA and IBA, could be deuterated by heating in 20% D»SO./CD;OD.
On the other hand, heating with CD3CO,D was adopted for deuteration of C-3-nonsubstituted
indole.

Keywords : Deuteration, Indole derivative

FARBALEDIL, FEEAD ORBACTFIRISHERE ORI 72 & T IR WS
nTng, Txlt, INETIHMERESRLVE L THDHA > R—/LERR(IAA) E A
R—/VESBR(IBA)D AR FLIEDO G EZRE L TWD |, L, TOTEKITEL,
A ROEFE CEABIEMET L, £ 2 C H8HKFEENMET T 28 L2 B8 L ke
A v R LB & I EKRFET D HEE L Lo THET 5,

IAA X° IBA O X 572 3 i #aA o F— Uik, WiBBEEMESRAE TEA X 7 — /Tl
I BH LR, 200D T E THREARBEILENTZ A F LT AT VRN E RN
/o, TNH ATV AT IVRIL, KLY F 7 LATUET 52 Li2L b, BEXK
FRLETSEL 2 72<, EOEAFLIAA, IBA £ 527, AFEILX I
77 A biA Lz & 2 A s T 2 EARFELA T VT AT VARSI 2 (R FF
LTHRLN, —F, ZORETIEIMICERLZRFT-20A v F—LOgE1%, B
MR 5 210, Mix e E Rt LT & 2 A, BEFERT T 150°CITMET 5 Z
IR Y hEAICEKRFEMHRD Z 2 R LT,

Dy

Ds
R D+ D3
. R
N Ds
H N~ D2
D, H
Substrate Conditions? Temp. Time Deuterium incorporation® yield
IAA 20% D,SO,/CD;0D  60°C  40h 96% quantd
IBA 20% D,SO,/CD,0D  60°C  18h 97% quantd
Trp 20% D,S0,/CD,0D  90'C  20h 96% quant
2-Methylindole CD4CO,D 150°C  110h 84%° 92%
5-Methylindole CD3;CO,D 150°C  110h 88% 56%
7-Ethylindole CD3CO,D 150°C  110h 62% 87%

2 All reaction was performed in 0.1 M solution. b Average at D2-D7. ¢ C2-methyl group
was deuterated (97% D-incorporation). ¢ Isolated yield of methyl esters.

VLIRS, BMSERE, LmE, PR, MAKERRS, AAEFERER(2019), iR S 2PC-029
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The elucidation for thermal stability in atropisomers of substituted
carbazole dimer linked by N-N bond

(*!Graduate School of Pharmacy, Keio University Graduate School of Engineering, Osaka
University, *Graduate School of Science and Engineering, Tokyo Institute of Technology) O
Toshifumi Kobayashi®, Fumitaka Ishiwari?, Takanori Fukushima® Kengo Hanaya!, Takeshi
Sugai!, Shuhei Higashibayashi*

Keywords: Axial chirality; Atropisomer; Bicarbazole; Optical resolution; Racemization

Among many biaryl compounds with axial chirality, only two biaryl compounds with
axial chirality linked by a N-N bond have been reported to date. The stability of the axial
chirality of these N-N linked biaryl compounds has not been precisely understood yet. In
addition, it is known that this class of compounds undergoes thermal decomposition through
N-N bond cleavage. In this study, we elucidated the thermal stability of axial chirality of
substituted carbazole dimer and the decomposition through N-N bond cleavage by
experiment and DFT calculation.!!

Racemic 9,9’-bicarbazole (1) was resolved by HPLC with chiral stationary phase. The
enantiomerically enriched (R)-1 and the decomposition of ()-1 were investigated at high
temperature. The energies of racemization and cleavage were also evaluated by DFT theory
[B3LYP/6-31G(d)]. The results will be presented in detail.

tBu ...... t'Bu‘]I 'ill

[1] T. Kobayashi, F. Ishiwari, T. Fukushima, K. Hanaya, T. Sugai, S. Higashibayashi, Eur. J. Org.
Chem. doi.org/10.1002/ejoc.202001385
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Reaction of N-Sulfonyl-1,2,3-Triazole with B-Diketone

(‘Department of Applied Chemistry, Kobe City College of Technology, *Advanced Course of
Applied Chemistry, Kobe City College of Technology) OTakuya Koizumi,' Yuto Yabuuchi,?

Yuki Sakai,' Taiga Fujimoto, ' and Ryoto Itani'
Keywords: 1,2,3-Triazoles; f-Diketones; Imino carbenoid; Rhodium catalyst

Imino carbenoids I derived from N-sulfonyl-1,2,3-triazoles 1 can undergo useful tandem
reactions, because they have a nucleophilic imino group in addition to an electrophilic
carbenoid moiety.'? In present study, we investigated that Rh(II)-catalyzed reaction of N-
sulfonyl-1,2,3-triazoles 1 with various f-diketones 2. Enaminone 3aa and 2,3-fused pyrrole
4aa were formed by any Rh(II)-catalyzed reaction of N-tosyl-1,2,3-triazole 1a with cyclic
diketone 2a (Table 1, Entries 1-3). It was revealed that 3aa was produced predominantly by
more sterically hindered Rhx(piv)4 catalyst (Table 1, Entry 3). However, less sterically hindered
Rhy(OAc)s-catalysed reaction gave preferentially 4aa (Table 1, Entry 1). In addition, triazole
skeleton-remained 5aa and 5’aa were obtained as major product by Rh(OAc)s-catalyzed
reaction and non-Rh(II) catalyzed reaction (Table 1, Entry 1 and 4). On the other hand, Saa and

5’aa were not isolated by Rhy(piv)s-catalyzed or Rha(hex)s-catalyzed reaction.

o o o
j\;;/r Ph)H Ph A\ ~Ts
Ph_ A \y-Ts 23 o Nete =
! _— +
N= o
4aa
Ph Ph

N Rh cat.
-N,
1a 3aa
Ph\n/§ N,R
RhL, ’4< N=
o N N 04 ; N 7
| ' ;; ~N~N ~N
+
5aa 5’aa
Table 1. Reaction of triazole 1a with dimedone 2a under various conditions?
— b 70 " "
Entry Rh cat. Yield® (%) Ratio Ratio
3aa 4aa 5aa 5aa 3aa: 4aa 5aa : 5’aa
1 Rhy(OAc), 9 19 29 10 32:68 74 : 26
2 Rhy(hex), 39 8 - - 83:17 -
3 Rhy(piv), 47 4 - - 92: 8 -
4 None - - 32 29 - 52:48

aConditions: 1 (1.0 mmol), 2 (3.0 mmol), 4 A MS (400 mg), and Rh(ll) catalyst (2 mol%)
were combined in toluene (5 ml) and stirred at 100 °C under an argon atmosphere.

bIsolated yield.

1) a) Davies, H. M. L.; Alford, J. S. Chem. Soc. Rev. 2014, 143, 5151. b) Gevorgyan, V.; Chattopadhyay,
B. Angew. Chem., Int. Ed. 2012, 51, 862. 2) a) Cheng, W.; Tang, Y.; Xu, Z.-F.; Li, C.-Y. Org. Lett. 2016,
18, 6168. b) Mi, P.; Yuan, H.; Wang, H.; Liao, P.; Zhang, J.; Bi, X. Eur. J. Org. Chem. 2017, 1289.
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Novel Preparation of 5-lodoxazoles and Derivatization
(Graduate School of Science, Chiba University) OSAITO, Aya; TOGO, Hideo

Oxazoles are one of the most important nitrogen-containing heteroaromatics, since oxazole unit
is contained in many biologically active natural products and pharmaceuticals. Moreover,
oxazoles can be also used as versatile synthetic intermediates. However, most of those synthetic
methods require transition metals, harsh reaction conditions or multi-step synthetic routes. Here,
we have succeeded in one-pot preparation of 3-iodoxazole derivatives from imidates prepared
from aromatic nitriles and alcohols, with iodine reagents under irradiation with a tungsten lamp,
through radical cyclization of imino—nitrogen-centered radicals onto the aromatic ring. In
addition, we have succeeded in transformation of 5-iodoxazoles into oxazole derivatives bearing
other functional groups. So, detail results will be reported.

Keywords :Oxazole; DIH, Iminyl radical; One-pot reaction; Transition-metal free

REM G BRI FHFEEREBILEW TH DA — i, EEEMEZ L O RARY
REKMLIZAOSNDEHK T, EFRLPEELARTRILE L TEERMEEWTH D,
LU, BEFEOGRIE TIHER G RIS RN, H2D WIS L2 VI L
L7280, BREX IR FWOmTHRENRS S, €2 T, BxITEBRGRELZHWS Z
e B UROREZFIH L2 ZR G0 T TOA X — VFHEROH & L
R LT ARG TIZ= R AL E T a— L bEICHFE X5/ 15 —F1 &
MREWEE L, aURREFET, KRFTL22 L1080, EaxD5-9— FAFHY
—VBER 2 0T Ry MERICEPILTZ, 612, b 5-a— RAx3 > —L
TREx B A H TS 3B — LS T A D L ICRII LD T, FDEE

MZHET D,
1) NaH, THF
NH*TfOH r.t., 15 m!n. R
)I\ R 2) evaporation . N/\g\
A YO 3) DIH, K,CO3, DCE /lo |
1 W-hy, 8 h Ar ,

31 examples

Ar = Ph, CgH4Me-p, CgH,OMe-p, etc. up to 87% yield

R = Ph, C6H4Me-p, CeH4F-p, C6H4N02-p, eftc.
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Preparation of Benzothiazole Derivatives from 2,2’-Dithiodianilines under Copper Catalyst

(Graduate School of Science and Engineering, Yamagata University) OKeisuke Minami,
Maki Minakawa

The synthesis of benzothiazole derivatives is important because of their diverse biological,
pharmaceutical applications and interesting chemical properties. Here, we report that Cu-
catalyzed reaction of 2,2’-dithiodianilines with aldehydes for the preparation of benzothiazole
derivatives. Thus, the reaction of 2,2’-dithiodianiline (1a: 0.1 mmol) with ethyl glyoxylate (2a:
47% in toluene, 0.3 mmol) in the presence of copper acetate (I) (5.0 mol% on the base on 2,2’-
dithiodianiline) at 100 °C for 16 h afforded benzothiazole 3aa in 99% yield (Scheme 1). Under
similar reaction conditions, the reaction of dithiodianilines 1a—b with aldehydes 2a—g also
proceeded to form the corresponding benzothiazole derivatives (58-95% yield, 11 examples).
Keywords : Copper Acetate(l); Benzothiazole, 2,2'-Dithiodianiline; S-S bond cleavage

RV FT Y= )VHEEROGKIL, ZDLER MR, BIEFHE, B K OBBEEN
BRI DT EIETH S, ARFZE T, Stz W= F A7 =0 EHE T
NT e FREICK DR FT Y = AFEROEHIZOWTHE Lz A, 2,2-0F
427 =V »(1a: 0.1 mmol) & 7'V A% 2 LfET F /L (2a: 0.3 mmol)iE, HEERSH(1)(5.0
mol% on the base on 2,2’-dithiodianiline)f#1E I, 100 °C, 16 B D K S:th TR F7
V) — )L 3aa UK 99% TH- 2 7= (Scheme 1). FAEDMBLEIGSMET, OF A4
7=V 1ab & T7NTE NE2ag AW T-HAICH KGTET L, fiad b0y
FT = VEREIR E 1572 (58-95% yield, 11 examples).

HoN R! o

S. :©/ CuOAc: 5.0 mol% S

S ¥ e ~ toluene )>—RE + HO
1 R? N
R

100 °C
NH, 16 h

1a-b 2a—g 3
1a:R'=H 2a: R2 = COOEt 3aa: R' = H, R2 = COOEt :99% yield
1b:R'=Cl 2b: R2 = CgHs 3ab: R' = H, R2 = CgHs : 84% yield
2c: R? = 4-OMeCgH,4 3ac: R' = H, R2 = 4-OMeCgH, : 69% yield
2d: R? = 4-MeCgH, 3ad: R' = H, R2 = 4-MeCgH, :68% yield
2e: R2 = 4-FCgH, 3ae: R' =H, R2 = 4-FCgH, : 95% vyield
2f: R2=4-CICgH, 3af: R'=H, R2=4-CIC¢H, :83% yield
29: R2 = 4'CF3C6H4 3ag: R! = H, R2 = 4-CF306H4 1 94% yield
3ba: R = Cl, R2 = COOEt : 79% vyield
3bb: R! = Cl, R2 = C¢H; 1 71% yield

3bc: R = Cl, R2 = 4-OMeCgH, : 58% yield
3bg: R' = Cl, R2 = 4-CF3CgH, : 88% vyield

Scheme 1. Reaction of Dithiodianilines with Aldehydes Under CuOAc Catalyst

© The Chemical Society of Japan - P02-2pm-19 -



P02-2pm-20 BALSS BE101ESES (2021)
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Studies on Mechanism of Substrate Selectivity in Asymmetric Michael Addition Reaction
Using Thiazolium lonic Liquid Catalysts (* Faculty of Engineering, Oita University, “Faculty
of Science and Technology, Oita University, *Faculty of Engineering, Kindai University)
OShunsuke Kimura?, Satoshi Kitaoka?, Yuichi Ishikawa?,Kaoru Nobuoka?

Abstract

We have studied the chiral ionic liquid catalysts for the enantio selective synthesis. Among
them, the pyrrolidine-thiazolium conjugated ionic liquid catalyst showed catalytic activity only
for the aldehydes among the carbonyl compounds in the asymmetric Michael addition reaction.
In order to elucidate the substrate specific mechanism and design effective catalysts, we
investigated the effect of the pyrrolidine and thiazolium moieties of the catalyst on substrate
specificy. Keywords: lonic Liquids; Asymmetric Reaction; Substrate selectivity

RFF~A 7 AEINEE O T, @E & b [ ST
VT NT e ROW G OREIERT 5, NHOAMSM\ _
BxoIr7N—T3hETicEnr ) vVr— H (CF3S0,),N

FT VT LERMA T R (Fig. 1) %

AL, RE~A T AN AW Fig.1 Thiazolium conjugated catalyst
LA TAT b RIERI 2 AEE T %
RTZEEH LN LT, AL CIE
EORRA S = A LOMW L LIRS | ()
T A 2 BIIC, B ) O )

[ F TV 0 nE Y o h— TS
WZRIERD IS ZATV, EH 6 O K Figq.2 Thiazoli iLaated catalvst
EIRREE AR EHT LN T S, & 'g. Thiazofium unconjugated catalys
ZC(Fig DR LTE=F T U vy

TR EAR L, ErY VoL -7 el v BLOFOFEREZIFN LR TY
c. 7Tk REWSTERREZ W TEARE~ A 7 AT (Scheme 1) %247 - 7=
DTHRET D,

10 mol%
NO, S (CF3SOZ)2N
M m NOz o H
UJ*

or COH

NCOH

(CF5SO,):N

10 moIO/

rtor0°C 24h~72h

Scheme 1 Asymmetric Michael addition reaction using thiazolium unconjugated catalyst
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Novel One-Pot Preparation of 4-lodoisoquinolines and 3-lodopyrroles with I, via
lodocyclization

(Graduate School of Science, Chiba University) ONARUTO Hiroki; SHIBASAKI Kaho;
TOGO Hideo

Isoquinolines and pyrroles which are the typical nitrogen-containing heteroaromatics,
are known as important units in pharmaceuticals and functional materials due to their
broad range of biological activities and functional abilities. Here, we have succeeded
in novel one-pot preparation of 4-iodoisoquinoline derivatives and 3-iodopyrrole
derivatives from o-(1-alkynyl)benzylamine derivatives and 3-butynylamine derivatives
with iodine through iodocyclization reaction, and then p-elimination of p-
toluenesulfinate group. So, detail results will be reported.

Keywords : Isoquinoline; Pyrrole; lodine; One-pot; lodocyclization

A VxRV ROEr—Ud, Bix e ARRIRIE-OMRERE 2 A L, R OE B
HEMEICEENDLEEREH L LTHOHN TN D, BEFOGRRIES X 5 i % ik
THRFE 2T, BBEBEEZHWD Z &2, S UBORMEZFIH LIRS T
TOA Y Fx )V CFHERLOE 0 — VFEROFHGRIEL R LTz, 2F 0. o-(1-
TAFZNNRU VLT I VFHER L RO TF =T L URFER 3 L RE v
& 53— FERALEE. i< BuOK Z W E2 KOG E D, 43— FRA VX )2
FOR3-3— R —/L 40U Ry NMEREER LT, 612, 3 URERBMES
FFAECT D Z LICbER L,

Ar 1)1, NaHCO;, CH,CN !

S
e Z 60°C,12h (1%step) N Ar
Z NHTs 2) evaporation. LN 24 examples

1 3) 'BUOK, THF (2" step) 2 up to 96% yield

1) I, K,CO3, CH5CN

0°C 2h( st ) Ar NH
°*Ctort., 2h (15 step b
NHTs
Z Y > [ )R
R
3

2) evaporation. | 28 examples
3) 'BUOK, DMF (2" step) 4 up to 97% yield

0°C,3h
One-pot preparation under transition-metal-free conditions
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Novel Preparation of 1,3-Diarylisoquinolines with Aryl 2-lodophenyl Ketones

(Graduate School of Science, Chiba University) OKaho Shibasaki, Hideo Togo

Isoquinolines are important units, especially for pharmaceuticals and functional materials due
to their broad range of biological activities and functional properties. Therefore, the synthetic
methods of these important units had been studied for a long time, and reported. However,
these synthetic methods often use starting materials that are difficult to synthesize. Here, we
have succeeded in novel and efficient preparation of 1,3-diarylisoquinolines from aryl 2-
iodophenyl ketones through formation of ketimines and N-(1-aryl-2-iodoethyl)ketimines with
styrene and iodine reagents, SET reaction with 'BuOK, and 6-endo-trig cyclization. This
reaction is efficient method for synthesizing isoquinolines from simply prepared materials, and
is a useful method. Those details will be reported.

Keywords: Isoquinoline; lodine; Ketimine; Styrene; Single electron transfer

A VX7V IRIA W AEBTEECHRERIE 2 B T2 2 LD 2 < OEZEL SRR
HMEHZH WO TV A EEREHR TH D, LR >T, A4 VF /U OEN s
FRIE DB 1T CTEBERFETH D, TNETIIEEZL DA I F /) U OB M
PITONTETDN, AROR S IRFEE S ORI A RIEIImD TR LTV 5D,
FZTAREFEAIZT Y —L2-83—FR7 =)L ¥ N1 EAHEWEL L, 6T 54
IVICHFE LIk, AT Lo avRREAEHSE L Z L CRIME 2 2B L., &
%12 BUOK (2 k2 —FE 7BEI L 6-endo-trig BR{LZ 1D T VW VEBALEISIZ LY 1,3-
T V=AY ) OFRABIERRICRE) Lo, RTIEIL, BRES 7 EE
A VXY U~DONRRERIETHY . ARRFIELENR D,

Sc(OTf); A_| 3)BuOK
Il O toluene, A | NI Phen . i IN
@*Ar 2) /\Ar' ©/KAF toluene, A Ar
NIS, DCE
1 2 3

26 substrates
up to 66% yield

2235 SCHR
K. Shibasaki and H. Togo, Tetrahedron., 2021, 79, 131864 (1-10).
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Novel Preparation of 6-Substituted Phenanthridines Through the Beckmann Rearrangement
(Graduate School of Science, Chiba University) ONAKAMURA, Kohei; MORIYAMA,
Katsuhiko; TOGO, Hideo

Phenanthridines are important units in pharmaceuticals and natural products due to a broad
range of biological activities and functional abilities. Here, we have succeeded in one-pot
preparation of 6-substituted phenanthridines through the Beckmann rearrangement and
cyclization from the reactions of anti o-biphenyl ketoximes with trifluoromethanesulfonic
anhydride. We also succeeded in derivatization using the obtained phenanthridines. So, detail
results will be reported.

Keywords : Phenanthridine;, Beckmann rearrangement, Cyclization,; Transition-metal free;

One pot

72 F A Y D UTEIRWVAEBEECHERERE A AT D 72D, £ < OEEGLOHKEE
MEIEICEENLIEBEREHR TH D, A, Bxldanti o 87 = =LA F T LT
KEU 7oA X5 2R Uk (TE0) ZEH &4, Beckmann #5037 % {4 - 72 BRAL SO
kD, DoAYy bC 6AfLEHBRDT7 = F L AV D UNRERTELZ 2R L,
Flo, BONTT7 =2 F U AV D UOFEMIZH I LD T, EOFEMARET 5,

X X
O N'OH Tf,0 (2.0 eq.) Et;N (0.5 mL) O R
1 I
R Chlorobenzene (1.0 mL) r.t N
0°C —»120°C,17h
1 2
E-a-n-ti- f-o-rr-n-i 28 examples

........ up to 99% yields
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Novel Preparation of 6-Substituted and 6-Unsubstituted Phenanthridines Using DIH and Its
Derivatization

(Graduate School of Science, Chiba University) OYANAI, Kei; TOGO, Hideo

Nitrogen-containing heteroaromatics, such as phenanthridine, are important units in
pharmaceuticals, natural products, and functional materials due to a broad range of biological
activities and functional abilities. Here, we have succeeded in one-pot preparation of 6-
substituted and 6-unsubstituted phenanthridines phenanthridines by reacting N-(o-
biphenylmethyltrifluoromathanesulfonamides with 1,3-diiodo-5,5-dimethylhydantoin (DIH)
under irradiation with a tungsten lamp to construct a heterocyclic ring, followed by the addition
of a base to eliminate the sulfonyl group. We also succeeded in derivatization using the
obtained phenanthridines. So, we report its details.

Keywords : Phenanthridine; lodine; Radical; Transition-metal free; Onepot

72U RY VUi EOEBRTERLEWIE, WRIAWAEBEMEOHREE A G T 5
ZEnn, ZLDOEELXORRY, KOHBREMEHIE EN TV O EERER TH D,
T THE AL, ERFHEHET T Mo B T7 2=V ATF)V) U TvFda A X AR
T2 RBERIZ 1, 3-Va— K-5,-VAF e X2 ha v (DIH) Z/ERH S8, $i<
WIICEAWMANLKR=Ic LY, UoRy N T e e O 6 EEHLD 7 = F
VAV UEEKRTHAZEICHE LT, £, ST 2 R Y U E AW
BALIZH R LI T, ZOEMERET 5,

R1 R1

O SO,CF3 (1) DIH, DCE, W-hv O
Z N
>

NH (2) evaporation

O R, (3) IBUOK, THF R,

R4 =H, CHjs, CI, OMe
R2 =H, C6H5, C6H4CH3-p,
C6H4OMe-p, C6H4C|-p, C6H4Br-p

25 examples
up to 95% vyield
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Aerobic Oxidative Benzimidazole Ring Formation from Benzylamine and Phenylenediamine
Using Riboflavin Derivative as an Organophotocatalyst (/nterdisciplinary Faculty of Science
and Engineering, Shimane University) OYuta Shiogai, Hiroki lida

Benzimidazole is a privileged heterocyclic structure which is found in biologically active
pharmaceuticals and natural products. For the synthesis of benzimidazoles, the oxidative
imidazole ring formation of benzylamines and o-phenylenediamines is recognized as a simple
and environmentally friendly approach, but the successful examples have been scarcely
reported. Riboflavin (vitamin B;) and its derivatives are known to function as an
organophotocatalyst promoting dehydrogenative oxidation of alcohols, amines, and thiols. In
this work, we developed a novel aerobic oxidative imidazole ring formation using a
riboflavin derivative as an organophotocatalyst, thus provided a green synthesis of
benzimidazoles driven by visible light and molecular oxygen.

Keywords : Flavin; Aerobic Oxidation, Benzimidazole, Photocatalyst; Organocatalyst

VR T T e (B 2y By) LB the 2 =T KA ED « EREHY T Th
B PRI IR 2 AT % 720 2 OF SR ML L LTlE, TAa—A7
LR, TANOBBRALWARREEETSED 2 EBRESRL T —
T XA IEY = VFEELRRAMIC LT LR N2 EE ~T n RGO
—DOTh D, BANETREAMOBNR Y A IX ) —LOERIEE LT, RV
TIvE 07 ==L VT IV E MO MERCA ARV AKIGIC & B T b
NTVDHR, SBEMIEEZ VD HOICRESh TP,

INLDERE S LSRR T, AT T E U MO WA A TR L. A &L
7 U =M T CHAEIRS & TIRBERICL VHEITTAH LN Y A I XY — L
HAEIEORIE A B LRE 21T o7, ZORER. VAR 7 7 B U FSIR(TARF) % fil i
ELTHW, H6 LED ICK 2 FHEIRE T, ZZRP TGS EZEZ A, NP
TIVEo-T 2oLy PT IO T TR LT L ST A

OAc

YA I LR 3
N - : ~~_OAc
BT B 2 k& R o N MER
' TARF (cat. \ :
Lo THET D, P NH, 4+ N 4(%)» h_<N ' Me Aeo NN O
LED (blue), air | ¥ 1 27
HoN MeOH, 60 °C 1 A _NH
L Me N
| o}
‘ TARF

1) a) R. Lechner, S. Kiimmel, B. Konig, Photochem. Photobiol. Sci., 2010, 9, 1367. b) A. H. Tolba, F.
Vavra, J. Chudoba, R. Cibulka, Eur. J. Org. Chem., 2020, 1579.

2) M. Oka, D. Katsube, T. Tsuji, H. lida, Org. Lett., 2020, 22, 9244.

3) K. M. H. Nguyen, M. Largeron, Chem. Eur. J., 2015, 21, 12606.
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Preparation and fluorescent properties of imidazopyridine based ionic liquids (‘Faculty of
Engineering, Kindai University, *Faculty of Science and Technology, Qita University) ORyo
Nozoe,' Kaoru Nobuoka,” Satoshi Kitaoka,'

In this study, ionic liquids based on imidazopyridine as fluorescent molecule was prepared.
A mixture of Imidazo[1,2-a]pyridine and 1-bromodecane was heated at 100°C, [Colmpy][Br]
as solid at r.t. was obtained 90% yield. [CioImpy][NTt:](73%, liquid), [Ciolmpy][BF4](62%,
solid), [Ciolmpy][N(CN)2](96%, liquid) were obtained through the subsequent metathesis
reaction. The fluorescent properties of these ionic liquids in acetonitrile solution were
investigated.

Keywords : Ionic Liquids; Green Chemistry; Fluorescent

AIFITENVNI AIFS— D ZN X_
VUNKMEES LT EEEZ D, 10 BT, % /\>

ERENTEDEREORLEERT I, AI4Y X \|-|\-l\

U D 2 SOERNEET S 753‘ 4’ 4 (CH2)p-1CH3
V= VB DR O E T, (2B

BLTHLT, »\mf‘/m?www_ot Zam  [CampylX]
fCA F b S B TRl b 5, ARz 468,10

CH. BT oo I8 Y Ui at  K=BINTI,BF4,N(CN);
VRIS D T & TR LR A A SR B B RS Fig. 1 [Calmpy][X]|D#EE =
ZHEE L,

AIF Y2V Y ric7uex®T7 V0 2RA L, 1000CTME L
[C4Impy][Br](99%). [Cslmpy][Br](87%). [CsImpy][Br](90%). [CioImpy][Br](90%) % 15%7=.,
e < 7 = A4 v AT X U [Cidmpy][NTH](94 % ) . [Celmpy][NTH](91 % ) .
[CsImpy][NT£](82%). [CioIlmpy][NT£:](73%). [Ciolmpy][BF4](62%). [CioImpy][N(CN),]
(96%) % 43 7= (Fig.l) » [Cumpy][Br](n=4,6,8,10) . [C.lmpy][NTf](n=4,6,8) .
[Ciolmpy][BF4](Mp:54°C)iZ, |IRIZB W THEIRTH - 72Dt LT, [Ciolmpy][NTH],
[C1oImpy][N(CN)JIZFHIRIZ B W TRAMED B WK TH -~ 72, [RFEE 10 DR T V¥
NEHDOBANL | T=F o ~D7 vHRRVT /R OB RIMERE ALY, =&
THEDA T EEPRFEND Z ERHLNE RS, TNHA I XYY DR
A ARIKROT 2 b= F U AEEEGS.0X10° MYDEEART vvid, A4 A b LT
WA X YV[12)8 ) DU LT 5 & aOLENEINL, BRES T N A2k
D SN 5Tz, £, T=F OB THEREN R D Z 0Ntz i#
ETIE, A ARIE O S IO i o, R EIC BT D3 2 £ T 5,
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Tetraphenylporphyrin preparation in the Acidic deep eutectic solvents ('Faculty of

Engineering,Kindai University, *Faculty of Science and Technology, Oita University) OMaho
Motohiro,! Kaoru Nobuoka,”> Satoshi Kitaoka'

Tetraphenylporphyrin, TPP is prepared in propionic acid as solvent and acidic catalysis. In
this case, a large amount of acid waste is generated after the reaction. Herein, we report the use
of acidic deep eutectic solvents as green reaction media for the TPP preparation instead of
propionic acid. Pyrrole and benzaldehyde were added to the acidic deep eutectic solvents,
[Csmim][Cl]:oxalic acid(1:1, 1:2) at 120 °C. After heating at 120°C for 60min, the TPP can be
obtained at 7 % yield.

Keywords : Deep Eutectic Solvents; Green Chemistry, Porphyrin

o)
FRT 7= HLT 4 U (TPP) 1Ll 7 ety o N OH---Cr’
BETH T A S D78, RUSHIC KR D BRI ET 5., KB 0

SN
HETIET B EA Y BOD ) SR A i NN
[HC4im][CF3CO2) & BUGHRSE L § % 2 & THEBREIN TPP & Fig 1 [Comim][Cl]:0xa
R A LT, (1:1,1:2,2:1) DHEE

AWFFETIE, A T RIKRE T MEE 2R D, B0 D BT Z NI G p AT e 7 3k
FEVAIE(DES) & IV C TPP &k & A 7= (Fig.1),  SEBRIZIZ, [Camim][Cl] & > = Vg%
1:1, 1:2, 2:1 OEIE THERA LM DES 24 H L7, [Csmim][Cl]:oxa(1:1,2:1)F TiZ,
TPP 1% 7% DU THARL L 72 (Table 1), ZAUEA A A [HC4im][CF3CO1] & VT &
T LRIFDOINRTH o7z, FEXTIT, FFHEHRET D,

Table 1.[Csmim][C]]:0xa F T TPP &5

U Ph Solvent Yield. /%
H [Csmim][Cl]:0xa (2:1) 7
120°C, 60min
+ - Ph Ph [Csmim][Cl]:oxa (1:1) 7
o [C4amim][Cl]:0xa ) . _
)J\ [Csmim][Cl]:0xa (1:2) 0.9
Ph H .
Ph [HC4im][CF5COz] 10
TPP
1) S. Kitaoka, K. Nobuoka, R. Hirakawa, K. Ihara, Y. Ishikawa, Chem. Lett., 2013, 42, 11,

1397-1399.
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Synthesis of tetrabenzoporphyrins with substituents at fused rings (Faculty of Engineering,
Utsunomiya University) OKenta Horikoshi, Minenari Asakura, Makoto Roppongi, Satoshi
Ito

Tetrabenzoporphyrins (BPs) are functional organic materials because of BPs have
absorption in the near infrared region and semiconducting properties. Synthesis of BPs with
substituents at fused rings are difficult due to low reactivity of raw materials with substituents.
Therefore, we established simple synthetic method to prepare BPs. The octabromoCP 3 was
synthesized via bromination of the bicyclopyrrole,™ followed by cyclization. BPs were
synthesized by coupling reaction of the octabromoCP 3, followed by retro Diels-Alder
reaction.

Keywords . Tetrabenzoporphyrin, coupling reaction

T RIRUVERNLT 4 U (BP) ITIEARAEIBUZ RO A R D | B L7 8RR
WarmT Z e EEREREEERILEM TH D, Y EECIIEBELZ AT HE Y
suavn— 1 MEHWS Z LT, MEERENLIZ 8 DO E#EL A FF> BP D& I
LTWaA, L2L, B> 7 o t’e — /LOESRICERD A Z L, EEEIC LD
v/ uben— LVOEMENMET T2 LR EER EOMBERRREZ HoTo, £ 2
T, BRECEMHBHE 7o — b RFEGEWCPI AL, AunrBEnl v
FV RS, B X % retro Diels-Alder Uz 5 Z & T, fEaBREALIZ 8 DD
[E L % FFD BP B O HRIIA BRIE O BRIk Eh Lz,

R R R R

X (ii) (iv)
/ —
Br \NH
R R R 5 R
1: X=CO,E : 3:R=B
2x—p 2 0 4R =Aryl -] (i)

Scheme. Synthesis of tetrabenzoporphyrins with substituents at fused rings: (i) NaOH
LiOH+H,Oethyleneglycol, 160 °C, 2 h; (ii) Formaldehyde, BF;*Et,0, then DDQ, CHCl;, 1t
(iii) Boronic acid, K,COj, Pd(PPh;),, THF/H,O = 7/3, reflux; (iv) 250 °C, 3 h

[1] S. Ito, M. Tobata, M. Asakura, Y. Shinozaki, Y. lwabe, L. Sakamoto, S-p. Ito, M.
Roppongi, T. Oba, Tetrahedron Lett.,58, 4141-4144 (2017)
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Synthetic Studies of an Aromatic Norcorrole Phosphine Complex (Institute for Chemical
Research, Kyoto University) OYuta Jun-i, Yoshiyuki Mizuhata, Norihiro Tokitoh

Porphyrinoids have been attracted much attention due to their variable and fascinating
properties of aromaticity or antiaromaticity depending on the number of electrons in their n-
conjugated systems. In particular, norcorrole, which has generally 16-electron m-system, is
known as an antiaromatic compound, and recently various norcorrole derivatives were
reported." 2 However, almost all reported norcorrole complexes are isolated as transition metal
complexes, and the properties of norcorrole main-group element complexes have been hardly
investigated. We report here the synthetic studies of norcorrole phosphine complex as the first
example of the norcorrole main-group element complex. Interestingly, it was suggested that
this phosphine complex has aromaticity, in contrast to the reported antiaromatic norcorroles.
This aromaticity results from the peripheral 18n-system consist of two methine carbons and
four amine-type pyrrole units due to the formally pentavalent phosphorus center.

Keywords : Porphyrinoid; Phosphorus, Aromaticity

BT 40 A Rk o B RICEEND BN L FHEE - 5 HEEMEN B L,
ZAVE VBB i%r?‘t&b IR HFGEMN IR ENTETZ, FTH /bave—/Lg,
—RENITARL T 4V K 2 BAAR 16n EREET LI EEFEILEME L
THONDILEHTH Y, ITHEZOKREZ 1T U OFE A G BEEN 2 ST 12
lﬁ%ﬁMWa/w:m~»@%®A%W@ikhfi%@%@%%ﬂ@%hf%ﬂ
HRSERESAN & 72 &3 ik , KR & UCRMEI 725 320, Alaldkx 1%, %)
OMAGLREER E LT/ = 1:_/1/) UEHROERICE Y fATE, BLERGEEN T LT,
PERD 7 v am — VEEERN R T ROGEGMEE B2y, Z 0 AT B HEMED
BRI N, D
FEBMEZ, oY R Mes
TR 5MhE 72D
ZET, 2O RAF RS
L4007 I UME D —
JVERRL DB 72 5 JH30 18

HEROFENRENT Z Mes
LICHRTDHDEEZ M=NiM, cu, Pd, H? This Work
5 A R 16z-Antiaromatic 18z-Aromatic

1) T. Ito, Y. Hayashi, S. Shimizu, J.-Y. Shin, N. Kobayashi, H. Shinokubo, Angew. Chem. Int. Ed. 2012,
51, 8542-8545.
2) T. Yonezawa, S. A. Shafie, S. Hiroto, H. Shinokubo, Angew. Chem. Int. Ed. 2017, 56, 11822—11825.
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Dynamic Control of Axial Chirality of Nicotinamides by Chiral Salt Formation (' Graduate
School of Engineering, Chiba University, ° Faculty of Engineering, Chiba University)

Takumi Nakamura,! OMomoka Hosaka,' Hiroki Turusaki,? Yasushi Yoshida,' Takashi Mino,
! Masami Sakamoto'

Dynamic crystallization is an excellent method for obtaining one-handed stereoisomer by
crystallization under isomerization conditions."” We previously reported total optical resolution
by dynamic crystallization of nicotinamides forming conglomerate.”’ Now, we investigated
crystallization-induced diastereomer transformation for oily nicotinamides to control the axial
chirality by chiral salt formation with optically active dibenzoyl tartrate.

Keywords : Axial chirality, Nicotinamide, Total optical resolution;, Dynamic crystallization;

Racemization

AR R kB, EREEkT 5 T Me O 1:X=0 Me O n
ST A B AE F ORI S 2 5 f\ﬁ“ﬁ
27T, — ozt oF A ~—IZX Me” SNZSN X Me” N7 N X

S N O = O

WIXEDFIETHD, FxlTLlaio 0Bz O 0Bz O
BT, 2/ aAL— kR X~ Ao X~ Aon
p=aFL7 S FHuEOBLER | 0 o o o
feic & 27y El e Lz, v —
AKWIETIL, ko= F 7 I K “ Crystallization

i

PR A 2 T LI ERTS AR L 1

B S D 2 & CEIEES L i

)EH L, Kﬁﬁm@ﬂ%u%ﬂ% H E"] & Lff:o 2) Scheme 1. Dynamic diastereoselective crystallization of nicotinamide salts.
DEDERET, =aF 7 K& L-DBTA #ZN2h 111 OFEGTINZAT, kst
DR L, #HEIZT, PEOAFY U ERF 7 onkLh, BT A= L
(IR - R AR T2, F 0%, BN S L-DBTA 2R, =aF 7 I KD
HFME 2 8 L72E SR, e 95% ee OfEmA G o7z, £72, 1, 21X L-DBTA %
2YMENMZ T, [FERICER A M, B8 - a7 2 A, 111 O & 13300 O N IRELE
IR LTz, Lk X 91z, fix Ol RF=aF 7 I FIZEMESLEZEHT5 2
& T, Ao EER A I L, Zh T O 8ig YR &2 BN o E IS D THED
BT Eh L7z,

1) M. Sakamoto et al., Eur. J. Org. Chem., 2020, 8, 1001-1005.
2) M. Sakamoto et al., Molecules., 2013, 18, 14430-14447.
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Influence on Counter Anion of Cyclic Thioamidium Salts by

Introduction Oxygen Functional Substituent in lodine-mediated

Cyclization of o-Ethynylthiobenzamide

(Graduate School of Engineering, Chiba University) O Takuto Nagamatsu, Motohiro

Akazome, Shoji Matsumoto

Keywords: Iodine-mediated Cyclization; Thiobenzamide; Cyclic Thioamidium Salt;
Oxygen Functional Substituent; Triiodide

We have reported the formation of cyclic Scheme 1
thioamidium salts using iodine-mediated cyclization hiMe; “&"ez
reaction with o-ethynylthiobenzamides (Scheme 1) S k(i moboquiv) s
[1]. The cyclic compounds possess iodide (I') as a N Ph r.?zah ) -
counter anion. But we also revealed the variation of Ia '231_1_

counter anion (I" and/or I3") in the case of thiazole rings instead of thioamide moiety of 1 [2].

Herein we will report the reaction of the substrates with oxygen functional group on

benzene ring of 1.

When 1b bearing methoxy
group was treated with 1
of Iz, the
cyclic thioamidium (2b") was

mol-equivalent

obtained as the precipitated in
65% yield with ratio of I : 15
= 32 : 68 as anion parts
(Table 1, Entry 2). The yield
and the ratio of anion were

increased by using 2

mol-equivalent of I, (Entry 3). However, the
ratio of counter anion decreased in the case
of the substrate bearing acetoxy group (1c)
(Entry 4). Thus, the ration of counter anion
would be affected by the electronic character
of the substituent. And the electron-donating

Table 1. Reaction of 1 with lodine

NMe; NMe, NMe,
R R G R *
S I S S
S CHClg \ \
Ph rt, 24 h _/Pn _/Ph
I lg
1 24 b0
Entry Substrate Equiv of I, Yield (%)
1 la(R=H) 1.0 77% (I~ :1;~=100: 0)
2 1b (R = OMe) 1.0 65% (I~ : ;7 =32:68)
3 1b (R = OMe) 2.0 92% (I~ : ;"= 7:93)
4 lc (R=0Ac) 1.0 81% (I": 1,7 =56:44)

a) Yield and ration were determined by the estimation with weight of the precipitate
and the elemental analysis.

JQLA,; b)

Figure 1. Single-crystal X-ray structures of a) 2b*<I;” and b) 2¢*<I”

substituents enhance the formation of the product with Is” counter anion. It would be caused

by the stabilization ability of the substituent against the cyclic cation part. The structures of

2b*eI5" and 2¢**I" were clarified by single-crystal X-ray analysis (Figure 1).

[1] S. Matsumoto, D. Takada, H. Kageyama, M. Akazome, Tetrahedron Lett., 55, 1082 (2014).
[2] S. Matsumoto, R. Sumida, S. E. Tan, M. Akazome, Heterocycles, 93, 755 (2018).
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Mizoroki-Heck Reaction in water using thermo-responsive polymer micelles

ORikito Arai!, Noriyuki Suzuki', Yuko Takeoka', Masahiro Rikukawa', Fu-yu Tsai? (1. Sophia
University, 2. National Taipei University of Technology)

Organic synthesis conducted in water as a solvent has attracted chemists from the point of
view of green chemistry, because of water is a non-toxic, inexpensive and inexhaustible liquid.
We recently reported a thermo-responsive diblock copolymer 1 that consists of a poly(N-
isopropylacrylamide) (PNIPAAm) chain and a hydrophilic segment, and that catalytic reactions
were successfully achieved in micelle core using water as a solvent.1) Since PNIPAAm has
lower critical solution temperature (LCST) at 32 °C in water, the formation and dissociation of
micelle can be controlled by temperature variation. In this study, we employed NNC-pincer Pd
complex as a catalyst for Mizoroki-Heck reactions in water using the polymer 1. The reaction
of iodobenzene and n-butyl acrylate in the presence of the Pd complex (0.5 mol%), the polymer
1 and base gave the product in 46%. Addition of hydrazine accelerated the reaction and
improved the yield to 97%. The aqueous layer of the reaction mixture could be reused as a
catalyst solution at least for three times.

Keywords: thermo-responsive polymer, poly(N-isopropylacrylamide), reaction in water,
palladium catalyst

T, 7V =27 I A RN = OB AN D EENMEL , 2T, AABO.LE.DD 7R
WK Z B D T2 GG RS E R ST\ 5, MIF7EE Tldsilr, TRRERRIE
WIREQLCST) % 32CIZH DRV WN-«4 Y 7 a7 7 ULT I R)(PNIPAAm)EH & 8
RSN SRR DIREISEME Y 7 r vy 7 aR ) ~—1 MV, JIBAEZKIEEET 5K
FHEBE RS ZHE L2 D, IBEAICEY I v VoK EZHIEIL, LCST LLFT
D BNVAEIZE WA RS, L R HFR N5 D, AR TIEER LAY v—1 &
NNC >4 —Pd $&1& % VTR B AR-Heck SIS 21T - 72,

S— R B LT 7 UNAEET FAORE% Pd 0.5 mol%), &R Y ~—., HHD
fFE PP TITo 728 e, BIOT A REET T LD 46%DIETH LT, S HIZ,
BRIV U% 6.5 mol%isild 5 Z & T, OSKRIAS 48 IRfE]D~ 6 24 R ALHE L |
PERD 97% F CTRIEICm E L7z, F72, RIS Pd 0.1 mol%) TI1T - 7254 C
HLARYITEEMICEONT, RN ~—& Pd ORI OFEF T & ER LT,

O H Pd cat. 0.5 mol% o
I O. H,N-NH, 6.5 mol%
23 n n
HN 1(B) ©/ + /j)( Bu "BuzN 1.0 mmol X O/Bu
)\ 10 | copolymer 2.0 wt% / H,O 1 mL
1 SOsNa 0.5 mmol -ommo 100°C, 24h

1) N. Suzuki, T. Takabe, Y. Yamauchi, S. Koyama, R. Koike, M. Rikukawa, W.-T. Liao, W.-S. Peng,
F.-Y. Tsai. Tetrahedron 2019, 75, 1351-1358.
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Development of Environmentally-Benign Catalytic Enantioselective Michael Addition using
B-Amido Allylboronate (Faculty of Engineering Shizuoka University) Tetsuya Sengoku, O
Takuto Kajihara, Mari Inaba, Yuma Asano, Hidemi Yoda

We recently reported enantioselective reaction of water-stable 3-amido allylboronate with
acetophenones in water. In this work, we investigated asymmetric Michael addition of the
relevant allylboronate to maleimide derivatives in water. The desired reaction took place in the
presence of catalytic amounts of copper (II) sulfate pentahydrate and chiral bis(oxazoline)
derivatives, giving rise to the corresponding adducts in excellent yields with extremely high
enantioselectivities.

Keywords : Catalytic Enantioselective Michael Addition; [-Amido Allylboronate; in water

INFETICHEA L, KR L TEWEERZET D B-7I KT U R TR
T 2 ZRHWT, KEEFTOTE N7 = ) VSO T U ARSI
LTWB D, AEFFETIE, KFTO~LA I RFEER 1 ~DOMBERRFT~ A 71
RO Z fRat L=,

il 2 DB & R BN IAF TS T KR TORBERIARFT~ A 7 AT % 13
ALz EZ A, BB L L1 20541 92%, 56% ee 12T 3a BNEHND
MWL MMETRST, FZT,0°C T, EAOX TN ERAF XYY SENLTE H
WA L7ZRER. L4 2 WIS, [ ZIEEEMICILNEITL, = F v F A4 ~—
WEE 89% ee ICTHMWET D 3a NGO, AKX, LA I ROLEHRRT
FlCHE 2 OEBIEZEAN LT REICH L THEIT L, FFIS, 246- MU AF LT ==
NEEB AL 1b Z W2 BRICIGRE X ONLARERIRE & & 12D TR -G F
(99%, >99% ee) % 5-Z 7=,

R
Il? CUSO4'5H20 fll
o N0 PhH"ZD/(I)/jL chiral ligand o 0
U S oo0C { CONHPh
1a, b 2 a:R=Ph 3a (98%, 89% ee)
b:R=2,4,6-MesPh | [3b (99%, >99% ee) ]
entry L R X yield (%) ee (%)
O X0 1 L1 Ph 2,6-pyridine 99 83
S?]I/ \E:;> > L2 Pr  26pyridine 99 3
4 . ':R 3 L3 Ph CMe2 96 79
4 L4 Ph C(CHa)s 98 89
5 L5 Ph C(CH2)s 98 64

1) Sengoku, T.; Maegawa, R.; Imamura, H.; Wada, M.; Yoda, H. Adv. Synth. Catal. 2020, 362, 2397.
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Development of new synthetic method for lactam derivatives based on amide allylation.
(Faculty of Engineering, Shizuoka University) Tetsuya Sengoku, O Ayaka Takano, Hidemi
Yoda

We investigated a new synthetic method for dialkenyl lactams bearing an amide functionality.
When the hydroxylactam bearing an butenyl side chain at the y-position was treated with -
amido allylboronate in the presence of catalytic amounts of Zn(OTf), and K>COs, and 18-
crown-6, a new lactam bearing two different alkenyl chains was formed in 25% yield. Use of
molecular sieves 4 A instead of K,COs accelerated the reaction to give the corresponding

lactam in 42% yield.
Keywords : nucleophilic amide allylation; g-amido allylboronate; y- hydroxylactam; diallyl
lactam

[Fl—R%E LTV =V E — R T 57 7 % At “BRAERRILEWORIBRA
ELTCHIHATRETH B D, AFZETlL., 77 =8 FICEREREALD N0 L7 D
T NERERT LB y- BT 7 7 LOGRERE LT,

V-7 T = y-e Red T s 201 2 REICHY, 7 ardL AEEFIZT Y
TIFAE AR AR CEERIERATD) (Zn(OTH.) AEE T 7 U UbHl 2 & OGS E 7 A
L2 A ~OIMT AL EITET, 2 OGP 5D0HRTH -7 (entry 1), —
Fi. REETT Y 7 A (KaCOs) RV U =H Y 7 A (KsPOs) & 18-crown-6 ZUshlL 7=
BB W T, IR FRISEIT L, IR 25% B 27% T 3 Bfbnd 2 &
NH SN E TR o 72 (entries 2,3), I HIZ, HEORDVIZELF 2T ——T R 44A
MS4A) ZIRIMLI=E Z A, BEEDKIEIZM L L (42%) (entry 4),

| PhHN (0] O/\/F |
|
I\I/Ie I/B\O I\I/Ie

0N 2(15eq) o N
OH Zn(OTf), (20 mol %) O
additives
R NHPh
»
CHClI; (0.50 M)
1 rt 3
entry additives yield [%]?

1 N.R.

2 K,CO3 18-crown-6 25

3 K3POy, 18-crown-6 27

4 MS4A  18-crown-6 42

2 |solated yield. N.R. : no reaction.

1) Sattely, E. S.; Alexander Cortez, G.; Moebius, D. C.; Schrock, R. R.; Hoveyda, A. H. J. Am. Chem.
Soc. 2005, 127, 8526.
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Development of Catalytic Enantioselective Amide Allylation of Imine Derivatives in Water
(Faculty of Engineering Shizuoka University) Tetsuya Sengoku, OMitsuo Wada, Wataru Anze,
Hidemi Yoda

We recently reported catalytic enantioselective amide allylation of acetophenones with /-
amido allylboronate in water. In this work, we investigated the relevant reaction of imine
derivatives. Under the optimal conditions established in our previous work, the reaction of f-
amido allylboronate with N-Boc imine prepared from benzaldehyde gave the desired allylated
amine in 27% yield with 86% ee. The product yield was significantly increased by carrying out
the reaction in the presence of 20 mol % Zn(OH); and 22 mol % of chiral aminophenol at 40°C.
The absolute configuration of the product was determined to be R by derivatization into known
lactam.

Keywords : Imine Derivative; f-amido AllylBoronate; Catalytic Enantioselective Reaction;
Chiral Aminophenol

I, AL BT IRT IV NRa U BeAT )V 2 AW KEREE T
T N VEAOREFT VILRIGE RS L TWD D, OIS T, fillftEox 7
NT X7 x/—)v 4 BIOKBRGESHILFE T, mWIER (99%) BLO—F v F
FIRIRNME (98% ee) (2 TT U AATIMEDG Bz, AW TIE, ZOFREDOA I HF
IR~ Z e LT,

FATHHRIC BT D st T, 2R B2 tert-7 X2 VA= (Boc) T
PREINTZT VI IVHEER 1 ~D 2 OT VAN ERRTZE 2 A ARICRZ2 D 5
BHIMDE BT (27%, 86% ee), & Z T, fillli&E% 20mol% & L& Z A, 40°C
FMETICTREN KR E L H E L (51%,89%ee), b= 3 13EESLHTICBIT S
BRILD% . Boc EOBRHEZIT H 2 & THXSAABLE DBEF D 52 ~LFFEFIHET
HY . TORKNAREEIL R THDHZENRHBLNE -T2,

I/N\/\/\/\/\/
N
H NHPh 0
22 mol %) Y&O
> (20 mol %
PhHN /ﬂ\ * » RHN | —— HN

H,0 (0.40 M), 40 °C ©)\H © )
(1.5eq.) (R)-3 (R)-5

up to 51%, 89% ee
1) Sengoku, T.; Maegawa, R.; Imamura, H.; Wada, M.; Yoda, H. Adv. Synth. Catal. 2020, 362, 2397.

2) Ryu, I.; Fukuyama, T.; Tojino, M.; Uenoyama, Y.; Yonamine, Y.; Terasoma, N.; Matsubara H. Org.
Biomol. Chem. 2011, 9, 3780.
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Efficient synthesis of bay-monobrominated perylene diimides (Faculty of Engineering,
Shizuoka University) Keisuke Fujimoto, Kentaro Uchida, Mayuko Nakamura, O Masaki
Takahashi

Efficient synthetic methods toward bay-monobrominated perylene diimides (PDIs) have
been developed. Under reaction conditions with catalytic FeCls, bromination of highly soluble
PDIs using N-bromosuccinimide provided the corresponding monobromides in sufficiently
high yields. An alternative approach with bay-monobrominated perylene tetrabenzyl ester
through deesterification-imidation sequences was also developed to access a new series of bay-
brominated PDIs that have been unobtainable by other synthetic methods.

Keywords : Perylene Diimide; Bromination; Perylene Tetrabenzyl Ester, Imidization

RY LA I RO IFEN AL ENE B TREL D . AHKE %Mﬂkb
TERRRG DN FTRE R REME R T D, PDI OFFEMRLIC X 2 HHM B OB FEIC
WV, A NE 2 TR A R 3 MLtHHiEEAm¢%%&u%HTEM50_@
7=, B PDI ORYRAFAREOMESLIT. PDI MBI ORSREBI R A X 5 5 2 T L 72
% E)ETODEWMK PDI .ﬁ;@/ﬁf IRREIEORIKRRFZEZ A NWD 72, REF P EECE
AZINb, 2l D) BOSEIRMEMET L, 2) BROSEEPEDNMEY & o 72 fiE
EHELD, éa_\w IR O FEIZITEH CE 2o T EoRN S H 5,
AWFETIE, 2O ORBEZ RS 2 mzha72 PDI K3 25 RFMIEL T LT,

Ak (D) fb A7/ R PDL ISR T A N-TRER oA REAWEE ) T eE
bz ilkAiz, A I RERF T EICOBRRESHE T VSV 2 B L7 & fE PDT 1a,b
23T B RO T, 64-69% (2 TS 5E 2 7 v ek 2a,b 73 Ep L, BEF DK IKR
FERAWTEFEEERBH AR ERRD b, —FH, T/ 7' LT b
TRV NT ATV IVNLIRIEEKY) 4 ~LFFE L, A DT I DA FMLELT
IR A RIERF LI E A, M L2 TOKSIZTHINT 54 2 K 2¢f Z22)%
BB CX7z, WRMEORBEIZ TIERIETOERNBAARETH - 72 2e,f (2D T
H ARATEICEI Y BHRNRICCRECE -2 L0 RFEOEAMEI/RE T2,

OO
Q O NBg
o > Fegy

O Br
1a (R = 6-undecanyl) \ 0 o)

1b (R = 8- pentadecanyl) O O

0% %
Rt o o}
0 0 TsOH Q.

Im/datlon 2a (R = 6-undecanyl) 2d (R = 2-ethylhexyl)

OBn ii

2b (R = 8-pentadecanyl) 2e (R = 2,6-diisopropylphenyl)
2c¢ (R = 4-heptyl) 2f (R = cyclohexyl)

1)K Fujlmoto, S. Izawa, M. leamoto, M. Takahashi, et al., ChemPlusChem 2020, 85, 285.
2) K. Fujimoto, K. Uchida, M. Nakamura, M. Takahashi, et al., ChemistrySelect 2020, 5, 15028.

© The Chemical Society of Japan - P0O3-2pm-05 -



PO3-2pm-06 BAL2S B101E5SF2 (2021)

BROXZIVT+—ZFALERI VA4 FEOTREXAFERE

(TEERPEL ' - THERT ? - BEIEK ) OFEH fist ' - v —fd?- &l &KE' -
= FE K B0 R BRY

Total optical resolution of scuccinimides using crystal chirality (‘Graduate School of
Engineering, Chiba University, *Faculty of Engineering, Chiba University, *Department of
Kampo Medicine, Yokohama University of Pharmacy) O Kazutaka Sanada,! Kazuki
Nishihata,” Yasushi Yoshida,' Takashi Mino,' Shinichi Suzuki,> Masami Sakamoto'

Chiral succinimides, such as phensuximide, are useful as drugs such as antiepileptic drugs.
On the other hand, the enantiomers of chiral compounds have different bioactivities, so it is
necessary to perform optical resolution. One of the methods is the crystallization-induced
dynamic optical resolution. In this method, it is possible to converge the system to one-handed
enantiomer under fast racemization conditions by spontaneous crystallization of the
conglomerate."” This method does not require an external chiral source and is simple to operate.
In this study, we focused on the total optical resolution of succinimides by crystallization-
induced dynamic optical resolution. We found that the 3-phenylsuccinimide derivatives 1 form
conglomerates. We clarified that 3-phenylsuccinimide derivatives 1 formed conglomerates and
racemization proceeded sufficiently fast in the presence of DBU. We performed crystallization-
induced dynamic optical resolution to phenylsuccinimides and succeeded in the total optical
resolution.

Keywords : Succinimide; Crystallization-Induced Dynamic Optical Resolution, Total Optical
Resolution,; Antiepileptic Drugs, Conglomerate

T AT U RED, T )07

O O
AT oA 2 REITBUTANAER Ph/"QNAQ Racemization Ph\qiNgQ
s Srs 5 .
CoOEHELLELTEHATH S, Vi 5 OMe Y OMe
(R)-1 (S)-1

X7 UbLEWIL, ThEhox) v

T A~ =TGN RIR D20, Crystallization-induced
WFEN LT OVERNSH D, FOF \[iynamic Optical Resolutio'n}/
LO—2N0, fEd(bHEERETS)

FHECCIDR) TH D, AFiEIT= T Conglomerate of (F)-1 or(5)-1

at >99% ee
oA L — FDOBERSEIZE Y, HEV  Fig. 1. Total optical resolution of 1 by CIDR.

TEIRHTTRALZ =S OTFT U FA—INORSEDL ZENARETH D, SR
FIRA T, BENMERT2D, TENRCHIERFESNA TS, DRIFRE T,
fEm LB EBIRL T RENEC L D A7 A I FOEENFAEZ B E L,
3-7 2= NVAT VA I REEER L B A b— bEJERT 5 2 & & X B
A S ARATIC J 0 R L7, %72 DBU fAHE FIZBWT, 7 & I3 55
Eipotz, ToAa—/WEEET, 5 mol%® DBU fAE F, 1 IZfSam bas i BinyesyEl
LMLz 2Ah, —loxF o FA~—% BRI D 2 LITE LT,

1) Developing Processes for Crystallization-Induced Asymmetric Transformation. Neal G. Anderson,
Org. Process Res. Dev., 2005, 9, 6, 800-813.
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tert-Butyltetramethylguanidine-Promoted Synthesis of Butyl Carbamate from Ammonium
Carbamate and Butyl Bromide ('Osaka Research Institute of Industrial Science and Technology,
2Faculty of Science and Engineering, Kindai University) (OMasatoshi Mihara,' Taiga Nozaki,’
Kengo Hyodo,? Takeo Nakai,' Takatoshi Ito!

Carbon dioxide is regarded as an ideal carbon source for organic synthesis because it is an
inexpensive, abundant, nontoxic, and renewable feedstock. Therefore, an efficient
transformation of carbon dioxide into valuable chemicals is important from the viewpoint of
greener and more sustainable industry. In recent, we reported tert-butyltetramethylguanidine-
promoted synthesis of carbonates from glycerol, carbon dioxide, and alkyl halides. Herein, we
applied this carbonate method to the synthesis of carbamates from ammonium carbamate.

As shown below, ammonium carbamate (1 mmol) formed directly from carbon dioxide and
ammonia, was smoothly reacted with butyl bromide (1 mmol) in the presence of tert-
butyltetramethylguanidine (1 mmol) to give butyl carbamate in a good yield under mild
conditions. In contrast, the use of tricthyl amine instead of the guanidine did not give the desired
product.

Keywords : Carbon Dioxide, Carbamates; Guanidines

TRRALIRFE L, ZMT, BER, MEOHANERETH LD, AEAKICE N
T, HEWRRFBRE LTELZALNTWD, TD7H, ELREZMIMEEO R
VMBS K S EWT 5 2 L X, BRIRICEUE L 72 Rl rTRe e FEE OB B HE
Thb, wilt, Bxldtert-7FNT ETATFNTT =D #HNHEZ EIZED, 7V
o—, TELIRE, e ALT AFRNS, h—Rx— MEEARTE D L
EHELTNWD, 22T, 2OU—FRR— bEBIELZ TN VEET VE= T L
WH L, #— A — MNEEARK LT,

TRUITTRT L9, LR F L T VBT O EBEERENDE DRI VBT v
EF=7 A (1 mmol) IX, tert-7FNT R T AF NI T = (1 mmol) F7E F CTHRAL
7 F v (Immol) &HSCMIZEE L, B2 E T, BRI TN NI VBT F
NWERER LT, RIS, 77 =2 R0V IC N = F 7 I V2R LIS E1E.
AR DG Do T2,

tBuN=C(NMe,),

HoNCO,” NH4* + BuBr » HoNCO,Bu
DMSO, 35 °C, 18 h, yield: 83%

1) M. Mihara, K. Moroga, T. Iwasawa, T. Nakai, T. Ito, T. Ohno, T. Mizuno, Synlett 2018, 29, 1759.
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Three Components Condensation Reaction of 1-Methylamino-2,4-bis(trifluoroacetyl)-
naphthal ene with Aldehydes and Agueous Ammonia: Synthesis of Novel Fluorine-Containing
Dihydrobenzoquinazolines (Graduate School of Engineering, Kobe University)
Souma Nakagawa, OEtsuji Okada

Novel fluorine-containing dihydrobenzoquinazolines were synthesized in moderate yields via
three components condensation reaction of 1-methylamino-2,4-bis(trifluoroacetyl)-
naphthalene, aqueous ammonia and aromatic aldehydes such as benz-, p-anis-, p-tolu- and
p-chlorobenzal dehydes.

Keywords . Dihydrobenzoguinazolines; Three Components Condensation Reaction;
Trifluoromethyl Group; Aldehydes; Ammonia

I-ATFNT I )2, 4-EAN) LA TETF LT L1 ET T TKE
D NN RGN L DB ICERTEDT7 I /K2 L HFFHET VT REBIOT
VE=TIKE D =R ﬁm FnE79FEDr FauyE -y ) L E3AS
WéTAﬁfﬁé”oﬁﬁ 3 (Ar=Ph) @ N A F /ALK S (Ar=Ph) L8 S 5 AWiE
ﬁ%%f:&ﬂ“ﬁotokzéﬁ\3®N¢%wmﬁmmi55@éﬁwxﬁw
R, AF 1 EAFAT IV EDNNZHEISEIC LV RGICERTEDHAF L
73 /%4tﬁ%%7w7tkﬁki07/% T K & D =R % BSC L0
HE7 vFEI-AF LV Ra_Xu Yy ) VEHBZINRAELS AT HFENTE -,

4L praaRUXTATE RG eq) BEORT VE=TKE eq) & O ZRAHA
Bt (at 40 °C for 24 h in MeCN) Z1To7-84&. HHD 1-AF /L2 KXoy
X+ U 6 (Ar=p-CICH,) 7’ 62%DIR T LTz (4 £ 7 2 E=T /K E D MeHN-NH,
RHERR 2 6 I3%EIAE L), OBEFRT AT e REEORKISIZBWTH, P
FEDINRTHRBD -AF LI RaXo 2 F VU VHEEABALHZ LN TE T,

Ar
Me,N - NH k
€2 2
Exchange COCF; aq NH3
Ar = Ph, p—ToI
p-Anis,
COCF
NMe, COCF3 p-CIC,H, 3
COCF;
OO MeHN - NH, N—Methylatzonlvery low yields
Exchange
4 A ~N
COCF; Me_ _H r
1 Me\NJ\N
COCF;, ArCNlLO |
OO T . OO CFs
Me,N -NHMe _
Exchange Ar= PhA, p.-TOI,
COCF; p-Anis,
4 p-CICgH, COCF4
N 5 y

1) E. Okada, R. Masuda, M. Hojo, H. Tone, N. Gotoh, T. K. Huang, Heterocycles 1995, 40, 905.
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Synthesis of Novel Fluorine-Containing Dihydrobenzoquinazolines Starting from
1-Methylamino-2-trifluoroacetylnaphthalene (Graduate School of Engineering, Kobe
University) OMayuko Nozawa, Souma Nakagawa, Etsuji Okada

1-Methylamino-2-trifluoroacetylnaphthalene 3 reacted cleanly with agueous ammonia and
aromatic aldehydes such as benz-, p-anis-, p-tolu- and p-chlorobenzaldehydes to give novel
fluorine-containing  1,2-dihydrobenzo[h]quinazolines 4 with the formation of their
regioisomers, 1,4-dihydrobenzo[h]quinazolines 5, in high combined yields. Depending on
the type of p-substituted benzal dehydes used 1,2-dihydrobenzo[h]quinazolines 4 was found to
be yielded exclusively without any formation of their regioisomers 5.

Keywords . Dihydrobenzoquinazolines; Three Components Condensation Reaction;
Trifluoromethy/ Group; Aldehydes, Ammonia

&7 vF#E 1,2V KaxXr Y [hAxF+ U 1 (Ar=Ph) 138 S 5 AWiENE 2 R
FTZERGPoTND, 7 vHERVE RaxXy Yy X F Y U V1L, 1-AF AT/
2 4-AMN)TLF T EFAFTH

Ar Ly 2Q4-DTVIVIR) EBEFRRT VT
Me*NJ\ Me\N/H E FEBIRT =T KE D=/ HE
B EVINERELS AT L2 LN T

|
CF; COCFs  x "-p - LiconTid, AESTRIC
WELTWD, REETIX. RELAED
3Q-B/ TN E 1 (6-N) 7)Ao

COCF;, COCF; 7 2 FIVR) OFERIK 4 (6- 8 B B4R 0
1 2 B E R AT BRICE L - Wk & 2 k5
IZOWTHET S,

VL R_RUXT AT E F(10eq BLOT v E=T /K (10eq) & D =pkHHEE i (at
50 C for 96 hin MeCN) [Z&NWIIEITL, HOE 7 v#E 1,2-VE KX V%
FU 4 (Ar=Ph: 64%) DN FAM E L TEHE O, TOMBEEMEARS (14-Dk
Nk Ar=Ph: 23%) bEIAEL7-, p7Z7 XU X7 V5T RBXQXp- ML T LT B
REDIGIZBWTYH, 1,2-Vk FefkE 1,4Vt FekoRGRER L, &2
AN, p T = AT LT E K(10eq) & DORJi[with NHs (10eq) at 50 °C for 48 h in
MeCN]TlE. 1,4~V FuekB < AltEd.1,2-Vt Fuik4 (Ar=p-MeOCsH4)
7PN 8AYDEINETE LN, P T IR L EFET VT e ROKGTIZ, W
NOLAED L 4V RuiRIEE < AR LR 0o 72 O TR R IXIE T I BLERE WV,

Ar AT
Me\N/H Me\NJ\N Me\NJ§N
ArCHO |
COCF, ag.NH, CF, CFs
@ - '
Ar = Ph, p-Tol,
3 p-AniS, 4 5
p-CiCeHs (1 > Dihydro Deriv.) (1,4-Dihydro Deriv.)

1) E. Okada, Y. Otsuki, M. Shinohara, M. Medebielle, Y. Shimizu, H. Takeuchi,
Tetrahedron Lett. 2003, 44, 741.
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A Facile Synthetic Method for Novel Trifluoromethylated Dihydrobenzoquinazolines
(Graduate School of Engineering, Kobe University) OTakumi Mitsuhashi,
Souma Nakagawa, Etsuji Okada

Three components condensation reaction of 4-halo-1-methylamino-2-trifluoroacetyl-
naphthalenes 3, aqueous ammonia and aromatic aldehydes such as benz-, p-anis-, p-tolu- and
p-chlorobenzaldehydes gave novel 4-trifluoromethylated 6-halo-1,2-dihydrobenzo[h]-
quinazolines 4 and their regioisomers, 1,4-dihydrobenzo[h]quinazolines 5, in excellent
combined yields.

Keywords . Dihydrobenzoguinazolines; Three Components Condensation Reaction;
Trifluoromethyl Group; Aldehydes; Ammonia

&7 v FERBRILEMIT T v B2 HF -2 ValE OERZRILEWIC R, 204t
WTEIE OB R, PN OB 7= R EEDORBN RKNCHIFF SN D720, ITHE, K&k
HEAZEDTRBY ., TOMEERIEDOBREENERIITOAL WD, —J7, Bxld,
HRETRGIERTHD ) 7t a7 F L ETiEMibEanzF- 72 L Ui ()
ZIE, 1) OTVAF T I ENEHEREFIK (NuH) TEZICE# 4, Me N-Nu
BHK 2 HINRB L BEX 52FEZWE LTS Y, AE. AKHH SAr ISAERY D —
SOTH5H3 (Nu=MeNH, X=Cl,Br in 2) Z#Hl=/ra 7 vHREk7r v 7 & L THW,
HH N IAF o AF T RaxXe Yy 2+ U8 (4, 5) 2 fEICEKRT 5

ERHR7-OTCHET S,
NMe, Nu
COCF; NuH COCF,4
:
OO Nu = NR'R?, SR3, OR* OO
X X
1 (X=CI,Br) 2

B3X=Br)¢ pZ7uoua_UXTNATE RA0 e BEIOXT v E=7T7K(10 eq) & D=
AHES B (at 50 °C for 72 h in MeCN) X7 U —I2#fTL. BHIDO KU 71
Fa AF Al 1-AFN-1,2-k FaxX Y% F ) 4 (38% : Ar=p-C1CH, X=Br)
L ONERMEIRD 1,4-V 8 Fa{k5 (42% : Ar=p—CICH, X=Br) DIEREM%E 5 x5
ENRDNhoTm, BEA(RY 704 a 72T ) K3 (X=COCF,) DILEIZIE, 1,4~V K
2K 5 (X=COCF) X< AR Lo 72D T, ARBOnfE S35 I B E N, o F5
FRT VT FEEEDOIGIZBWTS, [T X5 REfmRA R sz,

Ar Ar
M H
e\N/ O Me‘N)\IN Me\NJ§N
r
O™ e O+ O™
—>
Ar = Ph, p-Tol,
x X x
3 (X=Cl,Br) P60 4 5
(1,2-Dihydro Deriv.) (1,4-Dihydro Deriv.)

1) E. Okada, N. Tsukushi, Y. Otsuki, S. Nishiyama, T. Fukuda, Synllet 1999, 126.
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Construction of consecutive tetra-substituted stereogenic centers by asymmetric oxazolones

addition reaction to 2H-azirines (Graduate School of Engineering, Nagoya Institute of
Technology) OKazuki Fujita, Masataka Miura, Shuichi Nakamura

=

BT

Optically active aziridines are useful structures often observed in biologically active
compounds. One of the efficient synthetic methods for chiral aziridines is the asymmetric
nucleophilic addition reaction to 2H-azirines. However, there are few reports on highly
enantioselective nucleophilic addition reaction to 2H-azirines using asymmetric catalyst,
especially, construction of consecutive tetra-substituted stereogenic centers is rare. Therefore,
we examined asymmetric oxazolones addition reaction to 2H-azirines by using chiral
catalysts. We present here a highly enantioselective synthesis of aziridine having consecutive
tetra-substituted stereogenic centers by using cinchona alkaloid catalyst developed in our group.
In addition, transformation of obtained aziridines gave f-amino alcohol and aziridyl ketones.
Keywords : Enantioselective synthesis, Aziridine; Oxazolone,; Cinchona alkaloid; Consecutive
tetra-substituted stereogenic centers

WFEE IR T VU VBRI AEDIEEE I LIE LIER O F RS CTH
D, ZOXIRIEFHENET DU P U ORKRTIED—D2E LT 2H-T VU U ~OARFEK
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R2
B
U
Ryko o R1OZC, NH
2 up to 99% yield

N3
A N N
R‘ozc’\ — [R1OZC/<I ] Catalyst RZ‘;- RS upto99:1er
o

up to >20:1dr

o
e A
Catalyst Me
1
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1) S. Nakamura, D. Hayama, Angew. Chem. Int. Ed. 2017, 56, 8785-8789; S. Nakamura, D. Hayama, M.
Miura, T. Hatanaka, Y. Funahashi, Org. Lett. 2018, 20, 856-859; H.-J. Zhang, Y.-C. Xie, L. Yin,
Nature Commun. 2019, 10, 1699.
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Development of Regioselective Catalyst Using Hydrogen Bonding between Amides (Graduate

School of Science, Kanagawa University) OYABE, Joto; KIHARA, Nobuhiro

One of the most important features of enzyme is high regioselectivity. If an artificial
catalyst has a substrate recognition site that fixes the substrate at the specific position around
the catalytic functional group, high regioselectivity is expected as is observed for the enzyme.
A novel acylation catalyst 1 that has both amide group as the substrate recognition site, and the
imidazole group as the catalyst functionality on the rigid xanthene platform was synthesized.
The acylation of ®-hydroxyalkanamide 2 was carried out using this catalyst. Because of the
low solubility of w-hydroxyalkanamide, the reaction was carried out in DMF. -
Hydroxyalkanamide with three methylene chain was acylated selectively although the
selectively was low because DMF strongly inhibited hydrogen bonding. To increase the
selectivity, ketone-catalyzed epoxidation was carried out in less polar solvent. ~Alternative
catalyst 3 bearing the ketone group instead of imidazole was synthesized. Regioselective
epoxidation of allyl alcohols 4 bearing the amide group is in progress.

Keywords : regioselective reaction, ketone-catalyzed epoxidation,; imidazole-catalyzed
acylation; amide; hydrogen-bonding

PR, BRERERREALIC K o THYE £ OSSN CZEMBICRENE U, AV §E A3
SN DR E DAL & D MO TE B REFE D RHEA T 25 Z & Ty WL E R IR %
EBLL TS, NTRYZefiEC 6| BEE &[RRI IERFGHRAL & Al B ae 2 2 Of
FFOROGY 2 3% U CTHWAUTEER O L 9 @M ESEIRME N EBL T 5 L HfF S
NnNd, KtmeE LT ZHW o8 ReXxo 7 I K2 DAF L U #HERIRKWT v b
fbEmEt Lz, LovL, 2 OAIEBIIXT T 2K, KBRS 2R < BET
L B RBMEABE A C UG EAT D T ENTE RN, BHRIEIE) - 7o, BRI
PR CRISEAT 9 T2 DITIE, RO E R b A E R LI ERRETH D L O
RESEH T I WEEZ NS, FZCRICHEEREAZ L7 0L, 7 b
PR L T A AR ALISICER Le, ROGHE LT 3 OLHRT 7 I Fads
KLz, T REESTU AT ILa—)L 4 OBEEE FCOBBRAN BRI RE
fbERBRETL TV 5,
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Inclusion Behavior of Unsaturated Thiacrown Ethers Possessing Benzene Rings and cis-
Double Bonds with Fullerenes (‘Graduate School of Science, Tokyo Metropolitan University,
*Graduate School of Informatics and Engineering, University of Electro-Communications,
SFoundation for Advancement of International Science) O Mizuki Takasugi,' Kazunori
Hirabayashi,' Masahiro Kako,” Takeshi Akasaka,"* Toshio Shimizu'

In this paper, inclusion behavior of unsaturated thiacrown ethers 1 with fullerenes (Cso and
C7) and metallofullerenes (LusN@Cszo) will be reported based on measurement of UV-vis or
fluorescence spectra.

When complexation behavior of 1a and 1¢ with fullerenes was examined in toluene by
measurement of UV-vis spectra, both titration plots were linear, indicating 1a and 1c¢ interacted
with fullerenes, although the fullerenes were not in the inside or on the upper side of the
macrocycles. In the cases of 1a, 1b, and 1¢ with LusN@Csy, all titration plots showed bent
lines. The Job's plot analysis indicated 1a and 1b interacted with LusN@Cso by 1: 2. 1c was
also found to produce 1: 1 complex with LusN@Cso.

Keywords : Unsaturated thiacrown ether ; Fullerene ; Metallofullereme ; Complexation

AWML TIX, BEIZAKRLTWVWD 1 £ 77— (Co, Cr)B LB RNE T 7— 1L
(LusN@Cso) & DIAHEH C Ol B 288 2 S8R S DR e A~ 7 S VRIEIZ K0 FeEd
L7,

la ¥ 1e & Coo, Cro & D bV I COMEAER Z 2RI AT R VRIEIC X
DR T= L Z A, ZO titration plot T EBL O X OHHEME 2D . FHAERITL
TWDSHOD, BBNH D WITER EICITERUIITEE LIS WD ERgnoT, 1a,
1b W 1e & LisN@Cso & D MV I TOREBNTIL, 8 AT MAHIEE V=
titration plot 27" 7 7 X T AL HAELCH R B & 72 572, Job’s plot Z1T o 72 %, 1a,
lb & LU3N@C80 iﬁ‘?ﬁ = '7:/3:“—5:/1/ : 73‘—1/:/73) 1:2 T, 1c L LLBN@CSOVC‘

1 TTHAEFR LT WD 3oz,

75—V

© © —> (HHE{EA)
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1a(n=5), 1b(n=6) 1c
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Development of Giese-type reaction using sulfone derivatives under metal-free visible-light
conditions (Faculty of Engineering, Shizuoka University) Tetsuya Sengoku, ODaichi
Ogawa, Haruka Iwama, Hidemi Yoda

A variety of carbon-heteroatom bonds have been applied to the generation of carbon radicals
under visible-light conditions. In this work, we investigated Giese-type reaction using sulfone
derivatives under blue light irradiation. Desulfonative 1,4-addition of benzyl sulfones to
acrylates successfully underwent in the presence of a dihydropyridine derivative and K>COs
under these conditions, affording the corresponding adducts in sufficient yields.

Keywords : Sulfone derivatives, Giese-type reaction, Blue LEDs, Metal-free

ZVR = NVHEE, FOEWEF R IED -0 BEET 5 IREIR A ETORATERK
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. . p o 3
1a (R = H), 1b (R = Me) with TEMPO : no reaction 3b - 67%
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Studies on Intramolecular Interaction between Selenium and Fluorine Atoms of Aryl
Selenoesters (College of Engineering, Chubu University) OKiyoto Taguchi, Dai Sawayanagi,
Soushi Miyazaki, Osamu Niyomura

Nonbonding interactions involving chalcogen atoms (chalcogen bonding) greatly contribute
to molecular stabilization, and are of interest due to their effects on biological activity and their
application to molecular recognition.! Herein, we will report the synthesis of aryl selenoesters
bearing fluorine atom and the comparison of the formation of intramolecular Se- - -F interactions.
Fluorine-substituted selenobenzoic acid esters 1 and benzyl selenides 2 were synthesized, and
their °F and ”’Se NMR spectra were compared. For 2-fluoroselenobenzoic acid esters 1, “/se.r
was about 140 to 150 Hz, suggesting the existence of strong intramolecular interaction between
Se--F. On the other hand, for the benzyl selenides 2, “Js..r were not observed indicating that
increasing Lewis acidity of the selenium atom by the carbonyl group should contribute greatly
to the formation of the Se:-‘F interaction.

Keywords : Intramolecular Nonbonded Interaction; Chalcogen Bond; Selenoester; Selenide;
Se-F Coupling Constant

TV RO DI AR AR 1y aZ U 45E) 135 F0RERIC
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fix DEBIEAZETHST V=LAV L= REHAWC T B RERLEZEL )R
BEBZAT VL 26K LT, R Ut =R2Z248L, 6D F i
L V7Se NMR A7 RV LT-, ZDFER, 2-7 0 Fntw L ) ZEEHBRT AT )L
1 TliX, 7Se-F v 7V 7 EEL (“Jser) £ 140~150 Hz FRJE C Se---F RIZ5EV V1
WHEEROFEN B I, —FH, M T XUt = R 2 T, Yser 1E
el & T, Se-F HHAAEMDOKIC L R=VIEIC L HE L T DA AFEMED
M ERKRELSFEL TS EEZ BN,

FO Y
X/ /@F
Se Ar NaBH, (o, m, p)
Ar/ \Se/ ' — Ar/se\x

X = -C(=0)-, -CH,-
Y =Cl,Br

1 (X = -C(=0)-)
2 (X = -CHy")

1) A. J. Mukherjee, S. S. Zade, H. B. Singh, R. B. Sunoj, Chem. Rev. 2010, 110, 4357. L. Vogel, P.
Wonner, S. M. Huber, Angew. Chem. Int. Ed. 2019, 58, 1880.
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Synthesis of Luminescent Lanthanide Complexes with Soft Ligands (Department of Chemistry,
Graduate School of Science, Osaka City University) OMichiko Suzuki, Eiko Mieda, Hiroyuki
Miyake, Satoshi Shinoda

Lanthanide ions coordinated by organic ligands are known to produce strong, pure-color
luminescence. Since lanthanide ions are “hard” ions, hard ligands with O- and N-donor atoms
are usually selected, and thus their behavior with soft ligands is not well studied. We aim to
systematically elucidate the behavior of lanthanide complexes with S-donor ligands. The
diphenyl p-thioxoketone ligand was synthesized as previously reported method.” It was
attempted to synthesize complexes with Eu** and Lu’" as the central metals by refluxing the
lanthanide salts with 1,10-phenanthroline and f-thioxoketone in ethanol under basic conditions.
As a result of several analyses of the reactants, unexpectedly a five-membered ring compound,
which is a dimer of f-thioxoketone, was obtained as the final product. This result suggests the
formation of some lanthanide complex as a reaction intermediate. The luminescence behavior
of the intermediates will also be reported.

Keywords : Lanthanide Complex; [-thioxoketone,; Fluorescence;
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Y Andrews, P. C. et al. Dalton Trans. 2014, 43, 1279.
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Sc(OTf)s-Catalyzed Direct Cyclization of Aromatic Thiols with Diols for Preparation of
Thiopyran Derivatives (Graduate School of Science and Engineering, Yamagata University)
OYuya Sato, Maki Minakawa

Carbon-Sulfur(C-S) bond formations are important reactions in organic synthesis for the
preparation of biologically active compounds and organic electronic materials. The
conventional strategies for the direct catalytic formation of C-S bonds usually requires thiols
with alkene, alkyne and/or halides as starting materials. Previously, the direct cyclization of
aromatic amine with diols was described to give the corresponding N-heterocycles.! Here, we
report a Sc(OTf)s-catalyzed direct cyclization of aromatic thiols with diols to afford the
corresponding S-heterocycles via catalytic C-S bond and C-C bond formations. The direct
cyclization of 2-napthalenethiol (1a) with 1,3-propanediol (2a) in the presence of Sc(OTf)s (5.0
mol%) gave 3aa in 68% yield (Scheme 1). The reaction of various aromatic thiols with diols
also proceeded under similar reaction conditions led to the corresponding thiopyran derivatives.
Keywords: Sc(OTf)s; Aromatic Thiols, Diols; Direct Cyclization; Thiopyran Derivative

IRFA-WE L (C-S)FE BT RUE, ERTEEDE LA EE M EIOAGHRICBWTEETH
5. IR C-S FEE AL, TA— e AT Vi o E TR, TV X U B
FUEHE 35, MAFRETIX, FHEKRT 2 v & VA — a0V g BRIty o
ARUCERED L2t RBFIE T, AW vV U AkllEa W= B E/ET A — NV E O F
— VR OBEEMNERLRIS Z Bt Lz, it e LT Sc(OTDs (5.0 mol%) f#1E T, 2-
naphthalenethiol (1a) & 1,3-propanediol (2a)D 2B WT, Ehigi~7 285 3aa
% 68% DIV TH7=(Scheme 1). [RIERDOMMEISSAE T, xR B /FHETFT A —L ¥
A=V THIGT DT AT U HERE 7.

R: Ry
SH Sc(OTf)a: 5.0 mol%
+  HO Y oH S + S + 2H0
R 165 °C or 180 °C
1 16 h
3 4

1 2
Ar=1a: 2-naphthyl 2a: Ry=H, n=1 la-i+2a
Ar=1b: 1-naphthyl 2b: R;=CHg3, n=1 3aa: 68%, 3ba: 24%,
Ar=1c: 4-OMeCgH, 2c: Ry=H, n=0 3cat4ca: 50% (3ca+4ca=96:4), 3da+dda: 71% (3da+4da=72:28),
3eatdea: 67% (3eat+d4ea=84:16), 3fa+4fa: 53% (3fat+4fa=85:15),
Ar=1d: 4-MeCgHj 3ga+dga: 53% (3ga+4ga=84:16), 3ha+4ha: 35% (3ha+4ha=50:50),
Ar=1le: 47EtCGH4 3ia+dia: 7% (3ia+4ia=10:90)
Ar=1f: 4-IPTC6H4 1a+2b
Ar=1g: 4-'BuCgH, 3ab: 93%
Ar=1h: CeHs la+2c
Ar=1i: 4-CICgH,4 4ac: 55%

Scheme 1. Sc(OTf)s-Catalyzed Direct Cyclization of Aromatic Thiols with Diols.
1) Minakawa, M.; Watanabe, K.; Toyoda, S.; Uozumi, Y. Synlett, 2018, 29, 2385.
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Asymmetric synthesis of a-Aminothioesters using chiral phase-transfer catalyst
(Graduate School of Engineering, Chiba University) O Reina Kasuya, Yasushi Yoshida,
Takashi Mino, Masami Sakamoto

Despite the usefulness of a-chiral tetrasubstituted-a-aminothioesters as synthetic precursor of
valuable amines, their catalytic asymmetric syntheses were rare and more general preparation
protocols were needed." Previously, we have developed the catalytic asymmetric synthesis of
a-chiral tetrasubstituted-a-aminoesters through the chiral phase-transfer catalysis. In this
presentation, we will discuss about the asymmetric synthesis of a-aminothioesters by Michael
reaction of aldimino thioesters.

When the Michael reaction of aldimino thioesters 1 was conducted in the presence of chiral
phase-transfer catalyst and base in m-xylene, the desired a-aminoesters were isolated in good
yields with good enantioselectivities. Reaction condition optimization revealed that the
reaction in non-polar solvent and with strong base improved the enantioselectivities of products
(up to 81% ee).

Keywords : Asymmetric synthesis, Tetrasubstituted carbon ; Thioester, Organocatalyst; Chiral
amine
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NO, NO,
; Ph—<\ / Ph\
Phase-transfer catalyst
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N 4 -biphenyl
o N SBu
I _ o)
4 -biphenyl
up to 81% ee : Phase-transfer catalyst

1) il x1X C. Palomo et al. Chem. Eur. J. 2017, 23, 12758.
2) Y. Yoshida et al. Chem. Eur. J. 2017, 23, 12749; Y. Yoshida et al. J. Org. Chem. 2019, 84, 7362.
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Synthesis and Reactions of Aminogermanes Having a Bulky Substituent
(Institute for Chemical Research, Kyoto University) OKazuaki Kanda, Mariko Yukimoto,
Norihiro Tokitoh

Heavy ketones have been studied mainly by taking advantage of kinetic stabilization by the
introduction of bulky substituents. In addition, multiple bonding between high period elements
has been studied by not only kinetic stabilization but also thermodynamic stabilization with
hetero atom. In this study, we designed and synthesized aminogermanes having hydrogen and
adamantyl group on the nitrogen atom and Tbb group on germanium atom as a bulky group,
which can be precursors for tautomerizable heavy amides and germaimines. When KHMDS
was reacted with monobromoaminogermane 1, the reaction proceeded to give acyclic amino-
substituted germylene 2 in high yield. We’ll report on the synthesis, structure and reaction of
germylene 2.

Keywords : Highly Reactive Species, Steric Protection; Germanium,; X-Ray Structural Analysis

BTN N ORI S EWERILOME AN L A EERNEELE WS Z &
TEDONTE, FEULTHEEEZ WA EORHET A ~T af I L 28
FHIREE O T @ SO BT O TN D, W T X NMEamico
WCIERMEIA 72 R STV D, ABFZECTIE, AABRMALFRE/ZRBEWT 2 RiEAR L
DEISET NV~ =0 MEEM OGN E BRI L LT, 7R & 7p 5 2 RR T BITKkFE
EHETDHT ) AN~ HHEGKR LT, DEEWE#RILE LT/ V~=17 A EIZ Tbb
B BRLCT A TFNVEEEAN L) 70T 2 A~ LT L, kL
LT KHMDS #aSE25 &, FERIRT I VEHBRZLIL Y 2 2EINRTEDLZ L
MTET, TI L 2DEM, MEIZOWTHRET 5,

\l‘\i / r/\>
1 |
H—N H—N i
\ _H KHMDS \
Ge\B > /Ge
o8/ B CeHs Tob
1 2
Me,Si SiMes
Me;Si SiMes
Tbb ,—/

© The Chemical Society of Japan -P03-2pm-19 -



P03-2pm-20 BALES E101ESES (2021)

236,714 15-AXHAFIL L) TFUIEETZETH514FILEY
DERE R

(LEORH) OSFIR AL - Va8 BES - B H4

Synthesis and Reaction of Silicon Compounds Bearing 2,3,6,7,14,15-Hexamethyltriptycyl
Group (College of Science, Rikkyo University) O Yuuka Teratoko, Ryohei Nishino, Mao
Minoura

Triptycene-based framework can be useful steric protection group since its rigidity and
bulkiness. We have succeeded in the synthesis and isolation of the various highly reactive
species utilizing triptycyl framework. We report the synthesis of a novel steric protection group
which has methyl group on the peripheral position of the triptycyl framework, 9-bromo-
2,3,6,7,14,15-hexamethyltriptycene (Trp™**Br) and application to the synthesis of the
corresponding tribromosilane and its deriverties.

Keywords : Main group element; Reactive species, Triptycyl group,; Halosilane, Silicon
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KENALFEOA ARRIBER L 722 M) 70T T U OERICOVTHRET 2,

TrpBr D&% % Z# L L7=D b Pd 77 T T AlMe; IZE D AFfb L, 9-7
0E-2,3,6,7, 14, 15-~FH A F /L U FFE (Trp¥Br) Z &K L7, TrpMsBr &
t-BuLi TV F AL L, Si(OMe), £ KIS HE RY A RFv v T %2157-, Zi1% BB &
DIGIZ LY BT 52 ThRY 7T HES T (Trp¥esSiBry) % 284 T 22 7E 72 FA
ELTAMLIEZ, BETIE, M) 7 rEVT VOB OWVTH IR THET 5,

Br ~ Br AlMes,
O‘ ) Br PdCI,(PPh3), _
Q Br
Br
1) t-Buli
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Synthesis of stable silylene based on imidazo[1,5-a]pyridine structure (Faculty of Engineering,
Gifu University) O Ayano Naka, Fumitoshi Shibahara, Toshiaki Murai

Recently, we found that imidazo[1,5-a]pyridine derived NHC-type carbenes (IPCs) have
both high donating and accepting characters.! Also, a bulky substituent can be placed near
carbene moiety, and those characteristics significantly influence the catalytic activity of the
corresponding transition metal complexes. Meanwhile, silylene, in which the carbene carbon
is substituted with silicon atom, is a class of chemical species that can be expected to exhibit
higher donating and accepting characters as a ligand for metal complexes. In addition, with the
steric feature of the imidazopyridine structure, free silylene may be kinetically stabilized by
steric bulkiness at 5-position of the ring system. Herein we report on efforts of development of
imidazo[1,5-a]pyridine-derived silylenes (IPSi) 3 that started from previously developed imine
1 and amine 2, and their metal complexes.

Keywords: Silylene; NHC; transition metal complex
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1) Koto, Y.; Shibahara, F.; Murai, T.; Org. Biomol. Chem., 2017, 15, 1810.
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Substitution reaction of phosphinic acid esters having a binaphthyl group with carbon
nucleophiles via chirality transfer (Faculty of Engineering, Gifu University) OYAMASHITA,
Masashi; ONO, Shunya; MURALI, Toshiaki

Compounds having a chiral phosphorus atom, so-called P-chiral compounds, are widely
used as Lewis bases and chiral ligands. In the synthesis of P-chiral compounds, it is important
to control the diastereo- and enantioselectivity formed during the reaction.

We have recently disclosed that the substitution reaction of phosphonic acid esters having
an optically active binaphthyl group proceeded via the transfer from the axial chirality of a
binaphthyl group to the central chirality on the phosphorus atom.

In this work, we studied highly stereoselective substitution reaction of the resulting
phosphinic acid esters with carbon nucleophiles leading to the formation of P-chiral phosphine
oxides. As a result, the corresponding compounds were obtained with high enantiomeric excess.

Keywords : P-stereogenic compounds, optically active phosphine oxides
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1) Maekawa, Y.; Kuwabara, K.; Sugiyama, A.; Iwata, K.; Maruyama, T.; Murai, T.; Chem. Lett 2017,
2) Kuwabara, K.; Mackawa, Y.; Minoura, M.; Murai, T. Org. Lett. 2018, 20, 1378.
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Silica-Catalyzed Carboxylative Cyclization of Propargylic Amines with CO; (Interdisciplinary
Research Center for Catalytic Chemistry, AIST) OHideaki Matsuo, Jun-Chul Choi, Ken-ichi
Fujita*

The chemical fixation of CO, represents a promising field from the standpoint of sustainable
development and green synthesis, because CO, can be used as a safe, inexpensive, and
renewable resource to produce value-added chemicals. We report herein that silica can be used
alone to catalyze the carboxylative cyclization of propargylic amines with CO; to provide 2-
oxazolidinones. In a screening of various silicas as catalysts, MCM-41, which was a
mesoporous silica, was found to be the most effective catalyst for the carboxylative cyclization
of propargylic amines with CO.. Further, it was found that the MCM-41 catalyst could be
recovered by filtration and reused over ten times without deactivation.

Keywords - Carbon dioxide; Silica
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1) H. Matsuo, J.-C. Choi, T. Fujitani, K. Fujita Tetrahedron Lett. 2020, 61, 152557.
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Addition-Cyclization of Trifluoromethyl alkynes and Propargylic Alcohols (Graduate School
of Science and Technology, Gunma University) (OMiyuki Ishizaka, Tsuyuka Sugiishi, Hideki
Amii

The fluorine atoms in the organofluorine compounds might bring the effects on the
bioactivity, and many bioactive compounds contain heterocycles, therefore fluorine-containing
heterocyclic compounds are expected to be applied to the design of medicines and pesticides.
In this presentation, we report the synthesis of fluorine-containing heterocyclic compounds
using trifluoromethyl alkynes 1 and propargyl alcohols 2. Trifluoromethylated furans 4 would
be generated through the addition of propargyl alcohols 2 to trifluoromethyl alkynes 1 followed
by Intramolecular cyclization of intermediates 3.

We surveyed the reaction conditions, especially the additives, in the synthesis of
trifluoromethylated furans 4 with trifluoromethyl alkynes 1 having various substituents R' and
propargyl alcohols 2.

Keywords : Fluorine, Trifluoromethyl Alkyne; Propargyl Alcohol; Addition-Cyclization,; Furan

BTy BARILEMITT » FR T OR BRI ARN TR S L T2 R
AIREMEDN &V . ETo. ~T mBREKITAEBNEMHEAEMICZ S AEND 2 LG, W
ZRFOACEWIEREA~DISHPIEfR SN D, AEELTIE, P 7 Fa AF LT v
Xl TanmNvX LTI a— L ERWCE T vRA~T aRIbEWE R EHRET D, Z
DERTIZ, N ZAF B AF AT AT 1 ~OT a5 X7 b a—L 2 ORI
& AR TR I O FNERIEDEITT 52 TR IAF R AF LT T
AVERRT D EZZBND,

Bex RBHER ZHTH RN IAA B ATFAT AR 1L EZER LY. 7% 1 E
TSNV EFAT L= N2 ERHWNE N TIAFa AT T T4 DERIZENT, I’
NNF 2 b sh & 9% ROSKRIFEDRRET 21T > 72,

Cul, TMEDA, K,CO;

R'——H + TMSCF,4 » R'-——cCF,
DMF, in air, r.t.,, 24 h 1

R' R’
— CF
1 — Ho\ — 3 - >—15 =S 3
R'——¢C F3 + / — R L (o} CF3 —>» 0
R? ——R3 R3
R?2 R2
1 2 3 4

1) C. Tresse, C. Guissart, S. Schweizer, Y. Bouhoute, A. C. Chany, M. L. Goddard, N. Blanchard,
G. Evano, Adv. Synth. Catal. 2014. 356. 2051.
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Enantioselective Vinylogous Mannich-type Reaction of Acyclic Vinylketene Silyl Acetals with
Acyclic Ketimines (Nagoya Institute of Technology) OKazuki Ogura, Shuichi Nakamura

Vinylogous Mannich-type reaction of vinylketene silyl acetals with imines gives optically
active d-amino-o,f-unsaturated carbonyl compounds. These compounds, which have olefins
and esters, are receiving considerable attention due to their broad application in the synthesis
of biologically active compounds and their synthetic importance. On the other hand, chiral
propargylamines are also represents an important type of organic intermediates, which has been
successfully used in the synthesis of natural products and biologically active compounds. We
herein report the enantioselective synthesis of chiral propargylamines through the vinylogous
Mannich-type reaction of acyclic nucleophiles with acyclic ketimines derived from p,y-
alkynyl-a-ketoesters.  Excellent yields and enantioselectivity were obtained from the
vinylogous Mannich-type reaction of various acyclic imines derived from f,y-alkynyl-a-
ketoesters and vinylketene silyl acetals using bis(imidazoline)-Zn(II) catalyst.

Keywords Propargylamine, Imidazoline, Vinylogous Mannich-type Reaction,
Enantioselective Reaction
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Development of asymmetric synthe51s of chiral amines using novel type of activating groups
for imines (Graduate School of Engineering, Nagoya institute of Technology,) O Yusuke
Oyamada, Kazuto Inaba, Shuichi Nakamura

Chiral amine scaffolds exist in many pharmaceuticals and have been recognized as an
important structural motif. In numerous synthetic methodologies of chiral amines, asymmetric
nucleophilic addition reaction is widely used as effective synthetic method. Among these
asymmetric reactions, activating groups on the nitrogen atom of imines typically play an
important role to increase its reactivity and enantioselectivity, and sulfonyl and carbonyl type
activating groups have been mainly used. However, there are still limitations of reactivity,
enantioselectivity, and atom economy using these activating groups. On the other hand, cyano
group is a strong electron-withdrawing group, however, asymmetric reactions of imines
activated by cyano group have never been reported. Herein, we developed the first asymmetric
synthesis using imines with a cyano group as an activating group. We found that cyano
activated imines furnish products with high enantioselectivity using chiral organocatalyst.
Keywords : Optically active amines; Asymmetric organocatalysts, Cyano group
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1) M. Shibasaki, M. Kanai, Chem. Rev. 2008, 108, 2853-2873; b) S. Kobayashi, Y. Mori, J. S. Fossey,
M. M. Salter, Chem. Rev. 2011, 111, 2626-2704.
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Synthesis of 10-substituted 9-aminoanthracenes and its application for cancer cell imaging
('School of Science, Kitasato University, *Graduate School of Medical Sciences, Kitasato
University) OShotaro Yamagishi', Takahisa Yamaura', Makoto Itakura’, Hideyo Matsuzawa',
Go Kagiya?®, Fumitaka Kawakami®, Hiroko Maruyama®, Yosuke Uchiyama'

9-Aminoanthracene (9AA) is aimed to apply as a new fluorescence probe for cancer cell
imaging by taking advantage of a green fluorescence emission of 9AA, the stability under
hypoxic condition, and the extinction of the fluorescence by the reaction of 9AA skeleton
with triplet oxygen'. In order to avoid the dimerization of 9AA under the UV light, we
synthesized 9AA derivatives bearing aryl groups at the 10-position of 9AA. Mes9AA having
a mesityl group at the 10-position showed the desired fluorescence property, which can
monitor the reactivity toward oxygen without the dimerization. We wish to report the staining
of HeLa and Chang cells by Mes9AA and other 9AA derivatives, which have mesityl and
trimethoxyphenyl groups at the 10-position, under both air and hypoxic conditions.

Keywords : Cancer cell imaging reagent; 9-Aminoanthracene; Green fluorescence material;
Fluorescence extinction; Dimerization
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1) Y. Uchiyama, R. Watanabe, T. Kurotaki, S. Kuniya, S. Kimura, Y. Sawamura, T. Ohtsuki, Y. Kikuchi,
H. Matsuzawa, K. Uchiyama, M. Itakura, F. Kawakami, H. Maruyama, ACS Omega, 2017, 2, 3371.
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[PO2-2vn-01] Synthesis of polyamide by reaction of trehalose derivative having two
carboxyl groups and trehalose derivative having two amino groups
©Minagi Akazawa' (1. Chiba Institute of Technology)

[PO2-2vn-02] Nickel catalyzed cycloaddition polymerization of 1,6-diynes
Ovusaku Okabe', Takeshi Yamada', Sentaro Okamoto' (1. Kanagawa University)

[PO2-2vn-03] Oxidation-Triggered Self-Degradation of Polyurethane
Otsukushi shibuya', nobuhiro kihara' (1. kanagawa university)

[PO2-2vn-04] Transformation of dendralenes into stilbene-type conjugated
compounds via thiol-ene reactions
“Munemoto Masayuki1, Toshio Koizumi', Shinichi Yamamoto', Yuichiro Tokoro' (1.
Department of Applied Chemistry, National Defense Academy,)

[PO2-2vn-05] Synthesis of amphiphilic block copolymer having cyano-substituted
phenylene-vinylene structure by postfunctionalization
OShin-ichi Yamamoto', Hajime Hayama1, Yuichiro Tokoro', Shotaro Hayashiz, Toshio
Koizumi' (1. National Defense Academy of Japan, 2. Kochi Univ. of Tech.)

[PO2-2vn-06] Synthesis of donor and acceptor derivatives with diacetylene bonds
ORyoko Arai', Kazuki Saito', Sadafumi Nishihara?, Yoko Tatewaki' (1. The University of
agriculture and technology, 2. Hiroshima University)

[PO2-2vn-07] Syntesis amd Characterization of New Biocompatible Materials by
Graft Polymerization of NIPAM and MEA on EVAL
ORikiya Sato', Hiroki Nishizaki', Sako Nagaoka', Takumi Kaneko' (1.Yamagata
University)

[PO2-2vn-08] Relationship Between Polar Molecules and Liquid Crystal Formation
in Liquid-Crystalline Polymeric Systems
OShogo Nakagawa1, Masanori Nata?, Seiji Ujiie2 (1. Grad. Sch. of Eng., Oita Univ., 2. Fac.
of Sci. and Tech., Oita Univ.)

[PO2-2vn-09] Thermal Properties and Orientational Behavior of lonic Liquid Crystals
Having Hydrophilic Polymer Backbone
OAyaka Mitsutake', Shogo Nakagawaz, Yuko lwami', Seiji Ujiie1 (1. Fac. of Sci. and Tech.,
Oita Univ., 2. Grad. Sch. of Eng., Oita Univ)

[PO2-2vn-10] Preparation of Modified Mesogenic Polyurethanes by adding Polar
Molecules and Their Liquid Crystal Formation
©Ryo Kurahashi', Masanori Nata?, Seiji Ujiie? (1. Grad. Sch. of Eng., Oita Univ., 2. Fac. of
Sci. and Tech., Oita Univ.)

[PO2-2vn-11] Liquid Crystal Behavior of Copolyurethanes obtained from two
distinct mesogenic diols
©Riku Kawahara1, Ryo Kurahasiz, Masanori Nata1, Seiji Ujiie1 (1. Fac.of Sci.and Tech.,Oita
Univ., 2. Grad.Sch.of Eng.,Oita Univ.)

[PO2-2vn-12] Preparation of a hybrid of Poly(methyl methacrylate) with chain ends
modified with methacrylic acid and titania
OMinami Kubodera', Haruki Kato', Shuta Hara', Shigeru Shimizu’, Hiroki Ikake' (1. Nihon
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[PO2-2vn-13] Incorporation of a thiol compound into polyion complexes consisting
of salmon milt DNA and quaternary ammonium cation and
preparation of their microparticles with disulfide bonds
OYuki Okuyama' (1. Chiba Institute of Technology)

[PO2-2vn-14] Specific aggregation of polyacrylamide by the addition of metal ions
Yusuke Kiuchi', Yuichiro Kobayashi1, Aki Goto', OHiroyasu Yamaguchi1 (1. Graduate
School of Science, Osaka University)

[PO2-2vn-15] Synthesis of deuterated polymers compatible with long wavelength
optical communication
OLeo Fujita', Shin-ichiro Isobe’, Tomoyuki Hirayama' (1. Kyushu Sangyo University)

[PO2-2vn-16] Research on the development of polycarbonate for POF that can be
adapted to long wavelength optical communication
OShiori Tokuyasu’, Shin-ichiro Isobe', Tomoyuki Hirayama' (1. Kyushu Sangyo
University)

[PO2-2vn-17] Research on imparting low thermal expansion to photosensitive
transparent epoxy resin
Okai genta1, Shin-ichiro Isobe’, Tomoyuki Hirayama1 (1. Kyushu Sangyo University)

[PO2-2vn-18] Effect of curing conditions of photosensitive epoxy resin on reactivity
Otsubasa kojima' (1. Kyushu Sangyo University Graduate School)

[PO2-2vn-19] Synthesis and magnetic properties of a poly(anthrylacetylene) with
galvinoxyl residues in the side chain
Ovuki Chika', Masahiro Teraguchi1, Toshiki Aoki', Takashi Kaneko' (1. Grad. Sch. of Sci.
&Tech., Niigata Univ.)

[PO2-2vn-20] Development of polymer membranes which contains host molecules
with the ability torecognize p-nonylphenol
°Yuma Saitou1, Shogo Nakajima1, Kumiko Sato1, Yasuaki Kikuchi' (1. NIT,Hachinohe
College)

[PO2-2vn-21] Development of polymer membranes which contains host molecules
with the ability to recognize bisphenol A
OShogo Nakajima1, Yuma Saitou1, Kumiko Sato1, Yasuaki Kikuchi' (1. NIT, Hachinohe
College)

[PO2-2vn-22] Preparation and properties of the cellulose hydrogel from garlic
disposal parts
“Rio Taguchi1, Hannah Elizabeth Galbreath', Kumiko Satou’, Yasuaki Kikuchi' (1.
National Institute of Technology, Hachinohe College)

[PO2-2vn-23] Study on the creation of alkaline stable anion exchange membranes
OHarufumi Takamatsu', Kimio Yoshimura?, Akihiro Hiroki?, Yasunari Maekawa® (1. Gunma
University Graduate School, 2. QST)

[PO2-2vn-24] Development of PNIPAAmM nanofibers mixed with functional materials
for highly adsorbed or drug release materials
OSatoru Tsuno', Takao Aoyagi1, Toru Hoshi' (1. The Univ. of Nihon)

[PO2-2vn-25] Electronic structure control of IrO, using conjugated polymer for
water splitting reaction
Ovusaku Asai', Badam Rajashekar1, Noriyoshi Matsumi' (1. Japan Advanced Institute of
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[PO2-2vn-26] Novel poly(borosiloxane) as self-healing binder for silicon anode in Li
ion secondary batteries
OKrishna Prasad Gannavarapu1, Rajashekar Badam’, Noriyoshi Matsumi' (1. Japan
Advanced Institute of science and Technology)

[PO2-2vn-27] BIAN based covalent organic framework for Lithium ion battery
applications.

OBharat Srimitra Mantripragada1, Rajashekar Badam', Noriyoshi Matsumi' (1. Japan
Advanced Institute of Science and Technology)

[PO2-2vn-28] Synthesis and properties of novel cross link polybenzimidazole based
on spiro framework
OTomoki Asano’, Makoto Miyasaka1 (1. Tokyo Denki University)

[PO2-2vn-29] Synthesis of vinyl polymer incorporating conjugate disodium
terephthalate into m-terphenyl skeleton and evaluation of its
electrode material
OYui Kawabe', Makoto Mlyasaka' (1. Tokyo Denki University)

[PO2-2vn-30] Boron containing bio-based polymer for lithium ion battery
application
©Anusha Pradhan’, Miyairi Ryoya1, Rajashekar Badam’, Noriyoshi Matsumi' (1. Japan
Advanced Institute of Science and Technology)

[PO2-2vn-31] Synthesis of reactive polymers capable of introducing ligands suitable
for selective recovery of platinum group metals
ONaoya Kaneko', Masayuki Nakagawa1, Takashi Karatsu', Tatsuo Taniguchi1, Hirokazu
Narita®, Ryuhei Motokawa® (1. Chiba University, 2. Advanced Industrial Science and
Technology, 3. Japan Atomic Energy Agency)

[PO2-2vn-32] Hybrid photoalignment of liquid crystalline polymer films with Schiff
base and phenylbenzoic acid side groups
OTakehiro Uematsu1, Nanaka Doi1, Mizuho Kondou1, Nobuhiro Kawatsuki' (1. University
of Hyogo)
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Synthesis of polyamide by reaction of trehalose derivative having two carboxyl groups and
trehalose derivative having two amino groups (Graduate School of Engineering, Chiba
Institute of Technology) ocMinagi Akazawa, Mitsuhiro Shibata, Naozumi Teramoto

Trehalose is a disaccharide which is used for preservation of organs and tissues due to its
function of preventing ice formation. Mancini et al.» reported that a polymer with an
undegradable polymer main chain and trehalose units on its side chain enhanced the stability
of enzyme. On the other hand, only a few polymers containing trehalose units in its main chain
has been reported, though they are expected to have a structure and functionality of
polysaccharides. In the present study, we designed water-soluble polyamides having trehalose
units in its main chain as expecting its application as a bioprotective material. Therefore, we
synthesized polyamides from trehalose derivatives carrying carboxyl groups or amino groups
on its 6,6'-positions using DMT-MM, a condensing agent. The molecular weights of the
obtained polyamides were about 10,000 for M, and about 1000 for M..

Keywords - Trehalose polymer; Water-soluble polyamide; Bioprotective material
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1) R. J. Mancini, J. Lee, H. D. Maynard, J. Am. Chem. Soc., 134, 8474-8479 (2012).
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Nickel catalyzed cycloaddition polymerization of 1,6-diynes ('Graduate School of
Engineering, Kanagawa University) O Yusaku Okabe,' Takeshi Yamada,' and Sentaro
Okamoto'

We found that the reaction of 1,6-diynes with a nickel catalyst produces polymeric
compounds 2 with cyclooctatetracne compound 3"? as a co-product.’ In addition, it was
revealed that the resulting polymers 2 have cyclic structure as depicted below, which was
confirmed by NMR and MALDI-TOF-MS analyses. Thus, treatment of 1,6-diyne 1 (Z = NTs)
with 1.0 mol% of NiCl,-6H>O and dipimp (4) in THF (0.1 M) gave polymer 2, the GPC
analysis of which showed uni-modal profile with relatively narrow polydispersity. Use of
isolated nickel complex 5 increased molecular weight with a similar low polydispersity index.
The polymerization of 1 in the presence of complex 6 having a bulky tridentate nitrogen
ligand also proceeded to produce 2 in good yield. Increasing amount of catalyst 6 increased
molecular weight of 2 and made PDI lower. In all cases, MALDI-TOF-MS spectra of 2
suggested that the polymer have cyclic structure.

Keywords : Nickel catalyst; cycloaddition polymerization: conjugated polyene

1L,6- A E NI L OFONZ LY, 7 at 7 27 T AbEW 32 2RIk
e L TR ~—beW 2 BER SN, BoNRY ~—=2 I FIIRT Lo 7%
BRIREEZFF > TWAZ EDRHALMNI o7, T70bb, 1,641 (Z=NTs) %
Tm?mlM)¢10mw%@th&M)&Dmm)M)TM@?ék\ﬁUV~zﬁ
B oI, Z D GPC /T TIZHMEMED D BB FNAE R NS S vz, Ni #8855 &4
T5HE, &w“ﬁ%ﬁﬁboo\%i@ﬁMLtoﬁﬁwzigﬁmu%%ﬁﬁé@
K6 DFETTIL, 1 OEAIZEY 2 BEHRIGEETAR Lz, il 6 0&E2HCT
L2 OgFTEPMEZT, DB RoTm, TRTOHAITBWVWT, 2 O
MALDI-TOF-MS A-X7 FLid, RU v—NERIREEEZF->TWDHZ E2RB LT,
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Oxidation-Triggered Self-Degradation of Polyurethane (Graduate School of Science, Kanagawa
University) OSHIBUYA, Tsukushi; KIHARA, Nobuhiro

Poly(acylsemicarbazide) is a useful oxidatively degradable polymer, although equimolar
amount of oxidizing agent is necessary to complete the oxidative degradation.
A polyurethane 1 that is expected to undergo zipper-like degradation triggered by the selective
oxidation of terminal acylsemicarbazide moiety was synthesized, and the oxidation of 1 with
NaClO was examined. However, oxidation of the NH group in the urethane moiety occurred
before the oxidation of acylsemicarbazide moiety. Synthesis and oxidative degradation of self-

degradable polyurethane 2 having no NH group in the urethane moiety are in progress.

Keywords : oxidative degradation, acylsemicarbazide, self-degradable polyurethane
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Transformation of dendralenes into stilbene-type conjugated compounds via thiol-ene reactions
(Department of Applied Chemistry, National Defense Academy) Masayuki Munemoto, Shin-
ichi Yamamoto, Yuichiro Tokoro, Toshio Koizumi

Thiol-ene reaction is used as an important click reaction due to easy C-S bond formation with
high yield. Although there are many reports of radical additions of thiols to alkenes, the reaction
with dendralenes, which are cross-conjugated polyenes, has not been examined in detail. In this
study, we investigated the thiol-ene reaction of diaryldendralenes using a photoinitiator. Under
N, atmosphere, the reaction of 2,3-diaryl (2)dendralene (1) and 10 equivalents of benzyl
mercaptan (2) using 5 mol% of DMPA as a photoinitiator under irradiation of 365 nm UV light
in dioxane gave stilbene type conjugated compound 3 in 63% yield. The E/Z ratio determined
by 'H-NMR was 97:3. Further optimization of the reaction condition increased the yield up to
82% when 1, 2(10 eq.) and DMPA(5 mol%) were reacted in CH,Cl, for 20 h. Thus, we
succeeded in the thiol-ene reaction of cross-conjugated compounds 1 by using DMPA as a
photoinitiator and in transformation into stilbene-type conjugated compound 3. We will also
report about substrate scope.

Keywords : dendralene; conjugated compounds; stilbene
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IV ERRT IV DUNE, ZAVE TIZE < OWFEFINIE STV TV D03, A3
FRORY) = THDHT V RT7 LU BHE AW TER R a el X720, AFSE T, %%
WHAIZHWCTY T Y =T v R LA T DT 4 — - U KD 21T - 7,
ERFEHR T, 23-U7 V=L 2] T F7L02 (1) 125 L 10 YEDOR P A )L
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Synthesis of amphiphilic block copolymer having cyano-substituted phenylene vinylene
structure by postfunctionalization ('Department of Applied Chemistry, National Defense
Academy of Japan, *School of Environmental Science and Engineering, Kochi University of
Technology) OShin-ichi Yamamoto', Hajime Hayama', Yuichiro Tokoro', Shotaro Hayashi?,
and Toshio Koizumi'

Cyano-substituted oligo(p-phenylene-vinylene)s (COPVs) exhibit strong fluorescence
emission, and its properties are changed according to aggregated states. We present here a
synthesis of the amphiphilic block copolymer having COPV groups by post polymerization,
and considered the association behavior and emission properties. COPVs having bromo
group on its 4- position of phenyl ring were prepared by Knoevenagel condensation. The
amphiphilic block copolymers having boronate ester group were synthesized by RAFT
copolymerization of 4-pinacolatoborylstyrene (pBSt) and styrene (St) using hydrophilic CTA
having PEO chain. Introduction of COPV have achieved by Suzuki-Miyaura coupling
reaction. The obtained polymer behaved fluorescence emission by an irradiation of UV (365
nm). We have also investigated the emission properties by PL spectrometry.

Keywords : AIE; Micelle; Block copolymer
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1) S. Hayashi, M. Sakamoto, F. Ishiwari, T. Fukushima, S. Yamamoto, T. Koizumi,
Tetrahedron, 2019, 75, 1079.
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Synthesis of donor and acceptor derivatives with diacetylene bonds (! Division of Applied
Chemistry, Institute of Engineering, Tokyo University of Agriculture and Technology,
’Graduate School of Advanced Science and Engineering, Hiroshima University) ORyoko
Arai,' Kazuki Saito,' Sadafumi Nishihara,? Yoko Tatewaki'

Polydiacetylene is single crystal conjugated polymers and shows characteristic optical or
electrical properties.The high crystalline structures of polydiacetylene make it difficult for
dopants to reach the conjugated main chain of the polymer. Therefore, the conductivity of the
conjugated polymer can be improved by synthesizing a monomer of a diacetylene derivative
to which a donor and acceptor molecules are added and polymerizing this monomer.

In this study, we synthesized two diacetylene derivatives (QDU, PrDU) that p-benzoquinone
and pyridine were attached with diacetylene to change the condition of electron state. These
derivatives form the micelle structure in acetone/H»O solution. The physical properties and
solid state polymerization of these compounds will be reported.

Keywords : Diacetyrene; Solid state polymerization,; Butadiyne
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Fig. 1 Chemical structures of QDU and PrDU
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Synthesis and Characterization of New Biocompatible Materials by Graft Polymerization of
NIPAM or MEAonEVAL  (Graduate School of Science and Engineering, Yamagata University)
ORikiya Sato , Hiroki Nishizaki , Sako Nagaoka , Takuo Kaneko

In this study we tried to prepare new biocompatible materials by graft polymerization
of MEA or NIPAM on EVOH by using ARGET ATRP. We obtained the graft polymer
(EVO-g-PMEA-Br, DP of PMEA : 70, EVO-g-PNIPAM-Br, DP of PNIPAM : 25).

We also tried polymer reaction of EVOH with HOOC-PMEA or HOOC-PNIPAM using
DCC as a condensation reagent. We will report these reactions in detail.

Keywords - PMEA , PNIPAM , EVOH , Graft polymer , Biocompatible material
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Relationship Between Polar Molecules and Liquid Crystal Formation in Liquid-Crystalline Polymeric

System (\Graduate School of Engineering, Oita University, *Faculty of Science and Engineering, Oita
University) (OShogo Nakagawa,' Masanori Nata,” Seiji Ujiie?

In this study, side-chain polymers having a bent mesogenic side-chain were synthesized. The side-chain
polymer (PM-mBu) having a butyl terminal group in the side-chain did not form a liquid-crystalline phase.
The side-chain polymer (PM-mINQO») with a nitro terminal group formed a smectic A phase upon heating and
cooling processes. This difference in the liquid crystal formation is led by the fact that an interaction between
nitroazobenzene mesogenic groups in PM-mNOQ: is stronger when compared to PM-mBu. This indicates
that the introduction of polar mesogenic groups acts effectively to improve the ability of liquid-crystal
formation.

In this work, an influence of the polar group for the liquid crystal formation was examined. Binary liquid
crystals were prepared by mixing a strong polar liquid crystal and PM-mBu. The binary liquid crystal
(PMmBu/BC-5_x, x: mole fraction of BC-5 with a cyano polar group), consisting of PMmBu and BC-5,
induced smectic A and smectic B phases upon the heating and cooling processes. The formation of the induced
smectic A and smectic B phases was led through a charge transfer interaction between azobenzene mesogenic
groups of PMmBu and cyanobiphenyl mesogenic groups of BC-5. The presence in the charge transfer
interaction was confirmed by FT-IR measurement. The IR absorption peak, corresponding to a C=N stretching
vibration of BC-5, shifted from 2229 cm! to 2226 cm!, due to a charge transfer interaction. This shift indicated
the presence of a charge transfer interaction between PMmBu and BC-5, and polar mesogenic groups lead to
improved liquid-crystalline order.

Keywords: Binary Liquid Crystal; Induced Smectic B, Polymeric Mesogen, Phase Transition
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Thermal Properties and Orientational Behavior of lonic Liquid Crystals Having Hydrophilic
Polymer Backbone (*Fac. of Sci. and Tech., Oita Univ., ?Grad. Sch. of Eng., Oita Univ.) O
Ayaka Mitsutake!, Shogo Nakagawa?, Yuko Iwami?, Seiji Ujiiel

lonic interaction acts effectively to improve thermal stability of liquid crystalline states.
In ionic liquid crystals, hydrophilic ions and hydrophobic alkyl chains aggregate, respectively.
Consequently, a domain of the alkyl chains segregates from that of the ions. This microphase
separation leads to the formation of smectic liquid crystal with a layered structure. Furthermore,
the liquid crystalline orientation with enhanced thermal stability is realized. In this study, ionic
liquid crystals (PEI-ACn) were obtained by the ion-complexation of branched
polyethyleneimine (PEI) and a low-molecular-weight compound having a carboxy group. PEI-
ACn consisting of PEI (M, = 10,000) and alkanoic acid (ACn: n = 5-14) formed a smectic A
fluid mesophase (SmA) upon the heating and cooling processes. In the SmA phase, PEI-ACn
formed a bilayer structure with a layer spacing which is twice the molecular length of ACn.
PEI-AC6 formed the SmA phase. In an ionic liquid crystal (PEI-pBC6) obtained by the ion-
complexation of PEI and 4-hexyloxybenzoic acid, however, a tetragonal columnar mesophase
was formed as well as the SmA phase. Furthermore, the SmA-isotropic phase transition
temperature of PEI-pBC6 was higher than that of PEI-AC6. PEI-mBC6 obtained by the ion-
complexation of PEI and 3-hexyloxybenzoic acid did not form liquid crystal phases.
Keywords: lonic Liquid Crystal; Smectic A; X-ray; Phase Transition
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Preparation of Modified Mesogenic Polyurethanes by adding Polar Molecules and Their Liquid
Crystal Formation (Graduate School of Engineering, Oita University, > Faculty of Science and
Technology, Oita University) ORyo Kurahashi,! Masanori Nata,” Seiji Ujiie?

Main-chain polyurethanes with mesogenic groups usually form a nematic phase in a narrow
temperature range. In the development of liquid crystal materials, it is common to mix several
kinds of compounds. For example, it is possible to control liquid crystal formation temperature
range by mixture. In this study, the synthesis and phase transitions of main-chain liquid crystal
polyurethane (LCPU) describe. In addition, Orientation behavior of two-component liquid
crystals doped polar molecules in LCPU is examined. LCPUs were synthesized by the
polyaddition of mesogenic diols with an azobenzene core and 1,3-bis(isocyanatomethyl)
cyclohexane (Ta) for 72 h at room temperature. LCPU-Ta formed a nematic phase on heating
and cooling processes. Mixing compounds that do not have liquid crystal properties or those
that only show a nematic phase induces a highly ordered smectic phase. The formation of the
smectic phase is due to the charge-transfer interaction between an azobenzene group of LCPU
and polar molecule.

Keywords : Liquid Crystal; Polyurethane; Hydrogen Bond
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JXRIFVIREBRT B1EHEDF AN-5 & LCPU-Ta EDREATIE, BREEZE
DRAVFYY A BIFEIN:. CORBEESLHEDILESLUVFTEAAIFY
9 AHDOBRIE, LCPU-TaDT IR EVEEBERSFD4-— AT IR VE R
DOREICEBRBEHAEERNEE, PFLANLTORENENRELZE-HTHS.
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Liquid Crystal Behavior of Copolyurethanes obtained from Distinct Mesogenic Diols ('Fac. of
Sci. and Tech., Oita Univ., °Grad. Sch. of Eng., Oita Univ.) ORiku Kawahara', Ryo Kurahashi?,
Masanori Nata', Seiji Ujiie'

Main-chain liquid crystal polyurethanes (MCLCPUs) were synthesized by the
polyaddition of diols and diisocyanates. In general, MCLCPUs form a liquid crystalline
phase with a short temperature range. It has been reported that main-chain liquid crystal
polyethers (MCLCPEs), which were obatined by the reaction of a biphenyl mesogeic group
(4,4’-biphenol: BP) and two dibromoalkanes, formed liquid crystalline phases. However,
MCLCPEs obtained by BP and one dibromoalkane did not exhibit liquid crystalline phases.
Based on this finding, we considered incorporating a combination of alkyl chains with different
lengths into MCLCPUs.

Novel main-chain liquid crystal copolyurethans (CoPUs) were synthesized by the
polyaddition of diisocyanates and different mesogenic diols (MD66 and MD62). Their thermal
properties and orientational behavior were examined by polarizing microscopy, DSC
measurement, and the temperature-variable X-ray diffraction measurement. CoPUs, having
molecular weights from 16000 to 83000, formed a liquid crystalline fluid (LC) phase on heating
and cooling processes. CoPUs exhibited glass-LC and LC-isotropic phase transitions. CoPUs
revealed a wider liquid crystal range when compared to main-chain liquid crystal
homopolyurethanes obtained from MD66 or MD62.

Keywords: Liquid Crystalline Polyurethane; Polyaddition; Phase Transition; Orientational
Behavior

TRV U L Z X, —RICHEIRO B FHRRFHTh 5 A Y 7 o FEhilvg
BICAT DA, T —hEDOEMMBEIGICE > THEREND . KR
U L& OBWIMHE, imttl X OBMIMEIL, 7 L& UfaROKE RS & A
V7 FEORL AR L OESNCHRKTET D, AREEICTH D A V7 DA — iz BT
HAV v ay L EEOREE DT A, WRFRTREEE R BT L. K
WHFETIE, BEDRA Y T VA =N EMBEDETHNT, AR v L& 2 Bhk
L, B\WorEE, Blrzdhds L OWSMAE 2~ oA v T7F—hELT, R
LAY TF—=HMIDDBLRL3-ER (S VT F—hrAFN) 7 a~FkH
V(TA) W2, AV P F— UL, T R_RoB a7 Oz 7 VL8520 L
Tk FedFvEREALEMELZ LS. E Red o AF I L ERNT Yy R a7o
WA A LIz A Y 7 U4 — (MD66) &b Rai~Fi il Refy
TFNERT VR B 2T OO ZNERICHE LT A Y 7 v O F—
(MD62) Z#ARKL7=. MD66 & MD62 DK EIA DRI DIREME VA Y v T F—
NEBEMNKIGETDZ ST, maR) oL X o250 mEar) oL gy
X, Wb Rx~F v 7R ZFRBRERRE TR L. b, 77 2B X
WR~F v 7 —EHHHER YR L. 2~F v 7 — S FHEEBIZBO TV E e —
IRER S, R~F v 7R TIE, WEMERE L, T CTHAEM L
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Preparation of a hybrid of Poly(methyl methacrylate) with chain ends modified with
methacrylic acid and titania (‘Graduate School of Science and Technology, Nihon University)
OMinami Kubodera', Haruki Kato', Shuta Hara', Shigeru Shimizu', Hiroki Ikake'

An organic / inorganic hybrid material is a new material that has both organic and
inorganic characteristics such as moldability and strength. So far, we have produced a
melt-moldable organic / inorganic hybrid film in which MA and titania have a loose bond by
copolymerizing MA with PMMA. However, in this method, MMA and MA are randomly
connected, resulting in a non-uniform network structure. This non-uniform network structure
affects the decrease in strength. Therefore, in this study, we controlled the primary structure
of MMA, which is a prepolymer, with RAFT polymerization " and controlled the crosslink
density to homogenize the network structure and clarify the effect on morphology and
mechanical properties.

Keywords : Organic / inorganic hybrid material, dynamic covalent bond, RAFT
polymerization, melt molding

A ) WA 7 U REPEFE IR, BRI TR & o 7o B 5 & R Ak
OB EER ST LWWME O Z L THhDH, ZHETIC, Fixid PMMA I MA
ZILEATHILET MA EF X =7 LWL —XRHER AT D IRBEE AT RE 72 A 1
| TR ANA T RT7 4 VA EERILCTE 72, LrL, 2TOFETIEIMMA & MA &
MWT U ZRFEE L TWDIeO R — 72 fARIE L 2o 7o, Z O BEEDO AL —M
TREDR TICHETLEEZOND, £ 2T, AFFFETIERAFT EA "2 HW T
LR ~—L7 D MMA O—REEZHIFE L, BERELZ 2 fe— L3562 & T,
WHEMEEDOY —LEXD & & HIT, BT 300 —B L2~ DREIZ SN T
52T 5,

Structure of synthesized polymer

1) Preparation of CO 2 /N 2 -Triggered Reversibl Coagulatable and Redispersible Polyacrylate
Latexes by Emulsion Polymerization Using a Polymeric Surfactant. Q. Zhang, G. Yu, W.J. Wang,
B.G. Li, S. Zhu, Macromol. Rapid Commun., 2012, 33, 916.
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Incorporation of a thiol compound into polyion complexes consisting of salmon milt DNA and

quaternary ammonium cation and preparation of their microparticles with disulfide bonds
(Graduate school of engineering, Chiba Institute of Technology) O Yuki Okuyama,

Mitsuhiro Shibata, Naozumi Teramoto

DNA is featured by its biodegradability, double-helical structure, high molecular weight, and
high negative charge, and expected to be applied as a biofunctional material. Although there
exists a relatively large amount of DNA in salmon milt, most of salmon milt DNA is not
effectively utilized.” In the present study, we planned to apply salmon milt DNA to a
biodegradable drug carrier by imparting stimulus responsiveness. However, DNA is water-
soluble and needs to become water-insoluble for its application as a drug carrier.” Therefore,
we prepared a water-insoluble DNA polyion complex (DNA-PIC)* by attaching a cationic
compound with a hydrophobic moiety (hexadecyltrimethylammonium bromide) to DNA-Na,
which has many negative charges. Then, the DNA-PIC was further combined with 2-
(dimethylamino)ethanethiol, a cationic molecule with amino and mercapto groups. Through
this modification, we aimed to fabricate microparticles whose internal crosslinking degree
changes depending on the redox state. In fact, we found microparticles with a diameter of less
than 100 nm by FE-SEM observation of disulfide-modified DNA-PIC.

Keywords : salmon milt DNA, polyion complex,; microparticle

DNA | AofEtE, “ELOEAME., BV TE, AEMAEZ RO EOR
123 & D . iﬁi’&&% EMAELE L COISARHIRE STV D, 7 AT, ipn£<
DDNA ZEHLTNDIZHE0b LT, Z0I1FE A LA RN 2 ST
W RRFSETIE, B B DNA A0 OEMIRIIEHTA 2 L 2B 2, &
DIZHEISE 25325 2 L2 kA5,

F7°. DNA [FKEMETH Y . et Bl UCRIAT 21213, REMEIC T 2 008
W5 Y, & TR TIE, ZEOAENZH T % DNA-Na ([ZBUK iirsu%:ﬁa“é
T FF f%{ t& ¥ (hexadecyltrimethylammonium bromide) % #/> IZFE & S H, AKiZ
W7 DNA RV A A a7 Ly 7 A (DNA- PIC) VEfERIL7=, Z @ DNA-PIC | é
Iz, T2 EANVHET NEOW T %
BT % 0 F A M55 F 2-(dimethylamino)-
ethanethiol ZfE& IH7-, ZHIC LV iz
BB TTIRREIZ K 0 NS O ZRAG L A A b3
Lk OER A B L7z, EERIZ, FE-
SEM #1212 X v . 100 nm LL R Ok +
EBERTLZ LN TERE (Fig 1),

1g1 7’“2‘~/wb/\%%‘:%)\ L DNA
PIC ® FE-SEM 4

1) EMWESE, RETHRY, PR, Ok —, MM, MiEF2002, 65, 184-190 (2009).
2) VaHIEE, AERSFEL, A7 47, 398-401(1998).
3) K. Tanaka, Y. Okahata, J. Am. Chem. Soc. 44, 10679 -10683 (1996).
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Specific Aggregation of Polyacrylamide by the Addition of Metal

lons

(*Graduate School of Science, Osaka University, 2ISIR, Osaka University)

Yusuke Kiuchi,* Yuichiro Kobayashi,* Aki Goto,* Akira Harada,> OHiroyasu Yamaguchi*
Keywords: Polyacrylamide; Specificity; Ruthenium lon; Aggregation; Gel

Stimulus-responsive polymers exhibiting a dramatic phase transition from a soluble sol
to an insoluble assembly upon stimuli have attracted much attention because they as well as
living creatures can respond to environmental changes. They are important in developing smart
materials and useful for applications in drug delivery, tissue engineering, sensors, logic gates,
and so on. Metal ions can be considered as chemical stimuli. In this study, we investigate
interactions of metal ions with polyacrylamide (PAAm), one of the versatile water-soluble

polymers.
We examined the interactions Table 1. Dependency of metal ions on gelation of PAAm and
adhesion of pAAm gels

ween vari metal | n : :
betwee . arious eta . salts and Metal Salt Aggregation of PAAm  Adhesion of Gels
PAAmM in water. Various metal Licl ~

chloride salts such as Li, Na, Mg, K,  NacCl
Ca, Cr(lll), Fe(ll), Fe(lll), Co(ll), MaCl
Ru(l1), Rh(Il), Ce(l1), and Pd(ll) gacc'l
2
were tested. As a result, Ru(lll) and  cp..6H,0
Rh(Il) were found to form an FeCl
aggregate with PAAmM (Table 1), FeCls
indicating that there is a unique C°C!6H0
. . . RuCls-3H20
interaction of RuCls or RhCls with g1 30,0
PAAmM in water. Comparing the ceCls3-7H.0

aggregation behavior of PAAm inthe _PdClz x
presence of RuCl; or RhCls, the Aand N denote adhesion and no adhesion of pAAm gel immersed

L. in a salt aqueous solution to a fresh pAAm gel, respectively.
polymer aggregation in the presence

of Ru salt was clearly more instantaneous, suggesting a stronger interaction with PAAm.

PAAmM gels were prepared by radical copolymerization of acrylamide and N,N’-
methylenebisacrylamide. The tensile strength of the PAAm gel increased by immersing the gel
in 0.1 M aqueous solution of RuCls; or RhCls. It was found that the interaction between the
metal salt and PAAm gave the formation of cross-linking points in the gel.

The adhesion of PAAm gels was realized in the presence of RuCls or RhCls. PAAm gels
were cut into small pieces (5 x 5 x 5 mm?®). A PAAm gel was immersed in 0.1 M aqueous
solutions of various metal chloride salts for 1 hour and attached to a bare PAAm gel. The PAAm
gels were found to assemble each other in the presence of RuCl; and RhCls. More rapid gel
adhesion behavior was observed in the RuCls addition system than in RhCls. This technique is
thought to have potential as new methodology to create intelligent polymeric materials.

x OO0 x x x X X X X X

Z2Zr>»r2Z2Z222222Z22Z2
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Synthesis of deuterated polymers compatible with long wavelength optical communication

OiHE Hmt' XH BN BEI RT* BH E—' FL gz
Reo Fujita!, Yosuke Yada?, Kohei Hiroe?, Shin-ichiro Isobe!, Tomoyuki Hirayama!
1 ANERKFRERIFHAER 2 AMERKFEGHFH
1 Graduate School of Engineering, Kyushu Sangyo University 2 Faculty of Life Science, Kyushu Sangyo

University

1. 5

BATE, 1310 nm HA O YIZH A AT HEZR Polymer Optical Fiber #1EHE L T2 7 v #ELAR U A 2
RR®BITF oD, ZHUFEFRICE2IA N THD, £ TR R e LTHg 7 v H#ik
RVAIRPRFINTND, Ll ZOMEHIRT v # bR Y A I RITHAIERMHE K
K& o TLE I, £ TR TITIHSY 7 v H#LARY A I R(O6FDA-TFMB)®D C-H & ~D
FKFLOMF 21T - 72,
2. EBRRERM OB

6FDA-TFMB DA EFE# & 72 % 6FDA, TEMB Z1EIEAS O FiE Y 2B B ICHAFE L EIT-
Too ZENTNOEARFE(LFEL VST 2, LR FETIE, BAKE OHBEEREW S DA
RIS EARFELEN TR, 1 THUWZ TEMB IXEK & OFEEMEDE S BUGFR 2 D il L
FORHELT Loz, £ ZCHETm b U MEBIEREECH D 1,4-UA4 % v 2 AWz T %
TRIEZEITH) ZETRY ZAA B AFNNED A H « NI ECEARELEEZE LN, L
L MY ZFa AFNEEO AN MIITEAKRBCRIS BN R oo, ZHud b Y 74 n
AFNELEL T X HEOSIRBEEIZ L0 BARIERM ThiehoTebDEEZ S, 2 THW
72 6FDA [T A E RO T X TOMBEIZEAKFP TN, L~ T7rterae )T
B DNVAR NI ENTANLE OB FARFCENEN ST, IGOETIIMR TE H720K
SRR A2 B X L CRUS AT 272 & T A, BARFULRP @D B OWSIGH R bz, 4%
R X S EARBIEEIT O 12012, SET CORISRFANLELE XD,
AFFEOFKFACSIE DRI EL LT, BRI ER (Tl — - NA ARV

NMR600) A L7,
3. ZEk

1) H. Sajiki et. al., Tetrahedron Letters 2005, 46, 6995-6998

CF,
(97%)

(0%) (97%)

H2N
(97%)

NH2 (87%)
(87%)
(91%) (91%)

(97%)
F,C O

1 2
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Research on the development of polycarbonate for POF that can be adapted to long wavelength
optical communication

(!Graduate School of Engineering, Kyushu Sangyo University,) Shiori Tokuyasu,! Shin-ichiro

Isobe,' Tomoyuki Hirayama'

REBDT VA NMEREBEFLET D0, BEHAHHE T LR U T 4 —IC
& 1o Plastic Optical Fiber(POF)I #7272 mBE A7 4 7 L LTHEASATNS Y, K
M T AR A MR =T VT TAF v 7 THHRY h—HRFx—F (PC)
IZEH L, BERRD C-H BE0KICL DF - BIEREIROEOBHIB R OEFE
[ZOWTHRFET LT,

FEEIZRY I —R 32— b OBREENFES C-HfEA 1%, BisAPC 2% 6 A&, BisF PC
M2ARTHY, ZOEDEIZL > T, NOEWIRRNR R ST,

Table 1 &K TONDEHRIEKX

Loss of Light Propagation (dB/cm)
Sample
850 (nm) 1310 (nm) 1550 (nm)
BisA PC 1.26 1.56 1.98
BisF PC 0.81 1.05 1.90
CH,
{o O_C I
1 < >
CH, on
Schreme 1 BisA PC ¢
5]
&
k3
#
ES

H
OOy
H on

Schreme 2 BisF PC

C-Clfi &

650 1300 # % (nm)

Figure1l JRTHHEE &XDERERLDOEEFR HRK)
1) BALFESR T8 &k 723 Bidkte - Btk (BRI
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Research on Imparting Low Thermal Expansion to Photosensitive Transparent Epoxy
Resin (Graduate School of Engineering, Kyushu Sangyo University) Genta Kai,

Shin-ichiro Isobe, Tomoyuki Hirayama

TARF URIRIX. O FIEEESCE MM e ST L BRI O
EAE LTS HDNDB R TWE R, ZOMIZESRE (CTE) 1X, SRR
BRBAORKRE 2 5 WERMELE OICKE XY v I BH D, £ZT
Fxlx, CTE ERTFIZHOVWTORET 2D TV 2 & & L, RRRETTIEEE
RO CTEICK T 0B EZ R L & LT,

FITHIE & OGS RBEZ RO 2 B ORERN ML ETH H 72D, Al
LW AR =RV EER L, REQMEZFFZ20V FRE=R X V%
HnbZ T, 2R UYEL2EEAMERORIEE Lc, £, 2B A
HEEELIAND CTEIRER T 720 95 b DITTE AT ITHRRT A Z EDBEE L
WEEZ T, 8700 1) AR & B E SISO E 2 A 1 A B
WHo b Lz,

ZFOFERT R Y EL CTEIIZEOHBENRALND Z LR I,
ZHE, TARFUYENPRE VI EEEAFEHES RES R, o FEHOTA]
BN IERT D, TOMEIEE EFICK D EARBEORMN L EFICRD
HOTHHEEZEZLND, Fo. TATIVEEEITERT 2T CTE #il
ZHFET 5 VWO RR LI THELNT,

90
50 R? = 0.8926 11 -
=u. 7 .
= 0.2 4
0] 70 T
g 3 —..-.' .--u"'
~ 60 4 g5 @
- 1 . .o 10
U e .. @® g
50 | e 6
2
40
130.0 150.0 170.0 190.0 210.0

Average epoxy equivalent g/eq

Figure 1.  Relationship between epoxy equivalent and CTE
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M= AR - R DR L SR K D SR 3T 5 i
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DR, TFRONBIREO ML, B, »
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MHEE S FHEHCR D SN A BRI E S £ 8% w| A
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e x KR, iR CIEBREE A L LT 125Cx mg1%qm3§ﬁ;m5g
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D, MHEVEDIRAZER & 722 Tg ST 27200 .

PR L LCEZ BNG bOWE, [IEHE, 246 o B R i

OB £ VT BB A, SR ) i

535 Tg ~OFBIHEH L, £ SRS g ) § A

L FUSH OB W THER L 7=, 2 40 X
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IV )R T s TR R LA & SR P

FLEIRE VB R/ S—F v MEE 0% DT = A % ’ ”Pmé%m * v

ﬁibka:X%Xt/:_&ﬁai@ wiR Fig. 2 %A@t 351F 2 PEB B & K
7T AN L, BEOGRTINENE LT 110°Cx 10 43[# 2.0 B

MU 72, 2otk BCEE2 AW TELL,

bR Z & IZEEINE (PEB) 21T o7, D "L, ZOZEnG, DSCORETE S

#%. DSCIZL Y Tg ZHE LT, LD BIRVEERIC Tg OE—27 BdH D 2 &M
[l 5 & B2 Ezbhb,
BRERISEAME L L2 VY =V )R T v

BT R UBEDBUS R % Fig. 1 L OV 2 1R,

Fig. 1 DFERN D, BHED LR EEA~DFE

NHotHb REWVHLOD, 8000m] £ THOFENET

B & BITONTIRT 5 Z & AR STz,

BUGIE, PEBIREDE SIZ KD BIIIIZERD

N7ginoi-, F£7-. Fig. 2 OFEHEN 5, PEB KHIC

£ D IUGHEA~OFET/NE < BLINEGIH 10 53R (25 30ik]

THERRISBIR L TWAD Z ERBH BN E o 1) MHEVE S BT EIORE B A 3
7 B, R B

[DSC D] FFEtE T PEBIREDE S ¥
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Synthesis and magnetic properties of a poly(anthrylacetylene) with galvinoxyl residues in the
side chain (Graduate School of Science and Technology, Niigata University), OYuki Chika,
Masahiro Teraguchi, Toshiki Aoki, Takashi Kaneko

We have reported that poly(phenylacetylene)s having bulky hydrogalbinoxyl exhibited
relatively strong antiferromagnetic interaction, which was through-space interaction of the side
chain radicals, caused by their helical conformation.? In this study, we newly synthesized
poly(anthrylacetylene) bearing galvinoxyl residues to modify the steric position compared to
the corresponding poly(phenylacetylene)-based polyradicals because the through-space
magnetic interaction would depend on the steric position of the side-chain radicals. The
monomer la was polymerized using [Rh(nbd)Cl], catalyst in chloroform/trimethylamine to
give the corresponding polymer Pla (yield:85%, M,=3.0 X 10%, Mw/M,=1.7). UV-vis spectrum
of Pla solution exhibited shoulder peak at 500 mm due to the backbone chromophore. Pla
was converted to the polyanion P1b by treatment with TBAOH-methanol solution and P1b
was oxidized by aqueous KsFe(CN)s solution to give the corresponding polyradical Plc.
Keywords . poly(anthrylacetylene);polyradical; galvinoxyl; molecular magnetism; polyanion

AWRETIE, mEmWe Re e ) S LEdFT5R) (Z==AT7k®FL)
FHERIZBWT, b AMEE LT 25 2 & TRIBHM OZE/M 2 U 72 B BAEH 238
KTDZEZHLMMNILTWD D, ZDL &R E’J*HET’EFH VAR EH ] o> ZE [ B i L
KIFTHDT, ZKEEF%“Gii1EIJ$ﬁF’aEJ@ CHECE A AT 570, AAE ) Fila=y
FEEHEARVTEF LU EDY U h—% p-7 ==L U EEND 26-T2 MU L
B LAY ~—Pla, "YU 7 =42 Plb, BXOKY ZV BV Plc ALz, £
J v—la %7 v na iRl AEE RN (nbd)CIY, Z i, -V I—?/Vf VB L L
THEHAL, ~FH i qﬂl:ﬁ’%*%a“é L TRY ~—Pla N5 %Wio Pla DRk AR
N A~ S BT, 1a 12k LT 500 mm 1Tz Efﬁi‘é RlTIFE I N5
INOE MBI SN T-, Pla BRI TBAOH- A % / ~/1/{5(T52(10%)7273D7L6 &L THIN
B R NNT = DA A T 650mm ORIV HER LT-, Y7 uma A X hTAe
LAY 7 =4 PIbIC20% &0 7 =V o7 U Abh U o AKRKEMZ, R
TV Ple %éﬁkéﬁto 470 mm RO H L E ) XL T D HITIRE S 35D WY
DOHBF LT g=2.0047 D ESR A7 hL XV TP NADAERIHER S NTZ, Plc ®
AL (rmo) Z HIE L, K E 72 OB BEAER M Z 5 ma T vs T 712 v b 235

b,
AN
Lo 8 steps O [Rh(nbd)Cll,
— =
O CHCl3/ TEA
—~_ o

O Pla:X=H ) T8RO

oS P1b: X =© )
. - KaFe(CN)s

1) Kaneko Takashi, Yamamoto Tsuyoshi, Aoki Toshiki, Oikawa Eizo, Chem. Lett. 1999, 7, 623-624.
Takashi Kaneko, Hiroo Katagiri, Yasuhiro Umeda, Takeshi Namikoshi, Edy Marwanta, Masahiro
Teraguchi, Toshiki Aoki, Polyhedron 2009, 28, 1927-1929.
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Development of polymer membranes which contains host molecules with the ability to
recognize p-nonylphenol

(National Institute of Technology, Hachinohe College) O Yuma Saito, Shogo Nakazima,
Kumiko Sato, Yasuaki Kikuchi

The resorcinol cyclic tetramer forms a complex with polar organic compounds such as
saccharides and phenols, thereby resulting in the development of molecular recognizing ability.
Therefore, in this study, polymer membranes containing the resorcinol cyclic tetramer or its
derivatives prepared and adsorption experiments to p-nonylphenol(p-Np) as endocrine
disruptors were conducted. Also in order to increase the adsorption characteristic, experiments
were carried out in different conditions such as using various host derivatives and changing the
content ratio of the host. In adsorption experiments with various host derivatives, n-host8
showed the highest adsorption amount. The amount of adsorption decreased when using a host
containing membranes with fewer alkyl chain than n-Host8. In the future, with the aim of
increasing the amount of adsorption, experiments will be conducted by changing the water
temperature and polarity conditions during membrane preparation. Moreover, when the imprint
membranes were prepared, the methanol-water concentration used as the guest removal solvent
was found to be optimal at 70%.

Keywords : p-nonylphenol, Calix[4]resorcarene, Host molecule, polymer membrane

LYV BRI ERIE, FEC T =/ — VD K 9 et F AL &9 & SE IR & TR
L. ZOBEy T8REEZ BT 5, £ 2 TR TII L Y Lo VERIRIU SR L OV
DiFEREEA S Em FIEEZFR L, NowriWmELBasnTtnsd p-/
=) 7 x )= (p-Np) X HWEFEREIToT-, £, WERREZ DL, fFx
IRIRA MFER NI DL RR PEARELEZD L TRIFMETFER bIT 72,
k& 7R AR A FEBERTOWAE TR TIL, n-Host8 NixkbmWWKEEEZ R~ LT, £7-n-
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Development of polymer membranes which contains host molecules with the ability to
recognize bisphenol A

(National Institute of Technology, Hachinohe College) O Shogo Nakajima , Yuma Saito ,
Kumiko Sato , Yasuaki Kikuchi

Resorcinol cyclic tetramers form complexes with polar organic compounds such as sugars
and phenols, and exhibit molecular recognition ability. In this study, we prepared polymeric
membranes containing resorcinol cyclic tetramers or their derivatives and conducted
adsorption experiments of the environmental hormone bisphenol A (BPA). n-Host content was
varied while conducting BPA adsorption experiments. It was expected that the amount of BPA
adsorbed would increase as the content of n-Host increased. However, the maximum adsorption
amount was reached when the content was 10%, and then decreased. Therefore, by reducing
the number of carbons in the alkyl chain, the aggregation of the alkyl chain was suppressed and
the adsorption capacity was further improved. PES/Psf membranes containing the synthesized
host will be prepared and adsorption experiments will be performed to investigate the
adsorption capacity of the membranes containing the new host.

Keywords : Bisphenol A; Calix[4]resorcarene ; Host molecule ; Polymer membrane
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Preparation and properties of the cellulose hydrogel from garlic disposal parts
(National Institute of Technology, Hachinohe College) ORio Taguchi, Hannah Elizabeth
Galbreath, Kumiko Sato, Yasuaki Kikuchi

Garlic is a specialty of Aomori Prefecture. 60% of a garlic is discarded, so a huge amount of
garlic is discarded every year. In this study, we focused on the lower part of the stalk, which is
mainly composed of cellulose. To remove impurities from the lower part of the stalk,
pretreatment was performed under six conditions. The cellulose fibers were then dissolved in
dimethylacetamide/LiCl, and cellulose hydrogel was obtained by phase transition. In our
previous experiments, we have studied the residual lignin in the hydrogel, shear viscosity
measurement of cellulose solution, and crystal structure of cellulose fiber and swollen or dried
hydrogel. For lignin, the results of UV measurements showed that NaOCl treatment was
effective in removing lignin. However, the results of shear viscosity measurements showed that
NaOCl treatment may cause a decrease in the molecular weight of the cellulose solution. This
would affect the strength of the hydrogel. The results of X-ray diffraction measurements
showed that the dissolution of cellulose fibers in dimethylacetamide/LiCl changed the structure
of cellulose from type I to type II. In this study, the tensile test of the hydrogel and the change
in the crystal structure of the hydrogel with drying were investigated and will be reported. From
the X-ray diffraction results, it was found that the face spacing of the hydrogel became wider
as the hydrogel dried, which may be due to the condensation of the spacing between the
cellulose molecular chains by the release of water and hydrogen bonding.

Keywords : Garlic disposal part, Cellulose, Hydrogel
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Study on the creation of alkaline stable anion conductlng polymer electrolyte membranes
(‘Graduate School of Science and Technology, Gunma University, *National Institutes for
Quantum and Radiological Science and Technology) O Harufumi Takamatsu,! Kimio
Yoshimura,? Akihiro Hiroki,”> Yasunari Maekawa,’

We have prepared a series of anion conducting polymer electrolyte membrane (AEM) with
high conductivity and low water uptake by radiation grafting of vinylimidazole derivatives into
ETFE membrane. To prevent the f-elimination and hydrolysis reactions, which are main
degradation paths of AEMs, we prepared graft-type AEMs using 2-(4-ethenylphenyl)-1,3-
dipropyl-1-H-imidazolium cations (2StIm). In this study, we introduced styrene (St) as the
graft-copolymer to improve the alkaline durability. The correlation between the St content in
the graft-copolymers and physical properties such as ion exchange capacity (IEC), conductivity,
and water uptake were examined. We examined structure analysis of the AEMs using SANS
and then analyzed main factors (explanatory variables) on physical properties and durability of
the membranes.

Keywords : Radiation grafting; Anion conducting polymer electrolyte membrane(AEM);
Alkaline durability; SANS; Machine learning;
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ED T A VIEDOE B 5 EEBRR LGRS 7 7 NEEEE VT 2Stm
&St BALEDOEISETY T 7 b LT 2StIm/St-AEM Z/ERLL . 7L 0 U iitakER & LT
EHEROHFFREZREHT S LT, 740 VIEIZRIET St EAREZF I, &
HIZ. 77 7 MHMEEN IEC, HEER, GAKRIZEH 2 DAL PME 7/ MERELIT N
BB 2 DT LR 2 S B iE 45,

. &

_y-ray, 2Stim Pri 1) 1 M HCI n
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2StIm/St-AEM

Fig.1 2StIm/St-AEM O ]

1) K.Yoshimura, et al. Electrochem. Soc., 2014, 161, F889-F893
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+ Development of PNIPAAmM nanofibers mixed with functional
materials for highly adsorbed or drug release materials

(‘Graduate School of Science and Technology, Nihon University, *College of Science and
Technology, Nihon University) OSatoru Tsuno,' Takao aoyagi,” Toru Hoshi,”
Keywords:N-isopropylacrylamide; Nanofiber; Poly(amide amine)dendrimer; Temperature
responsiveness; electrospinning

Poly(N-isopropylacrylamide) (PNIPAAm) is a typial temperature-responsive polymer with
a lower critical solution temperature (LCST), and PNIPAAm-based materials are expected
to find applications in drug delivery systems and nanobiotechnology.'

So, we focused on nanofibers as a novel functional material based on PNIPAAm. The
nanofibers are fibrous materials with diameters ranging from 1 nm to 100 nm and lengths of
more than 100 times of the diameter and have characteristics such as super specific surface
area effect, super molecular orientation effect, and nano size effect, and are expected to be
applied to biofilters.

In this study, a copolymer of NIPAAm and 2-hydroxyisopropylacrylamide (HIPAAm) was
synthesized and photoreactive acryloyl groups were introduced using the hydroxyl side
chain of HIPAAm. The nanofiber was prepared by electrospinning using the copolymer and
poly(amidoamine)(PAMAM) dendorimer.

This nanofiber gel is expected to have a high adsorption capacity for drugs and metal ions

due to the properties of PAMAM dendrimer.” Moreover, it would to be possible to control

the release of adsorbed substances by temperature changes.

Fig. 1 SEM images of The nanofibers. A) Without dendrimer, B)With dendorimer

1) Y. J. Kim, M. Ebara, and T. Aoyagi, Adv. Funct. Mater. 23, 5753(2013).
2) Sandor Keiki, Janos Torok, Gyorogy Deak, Lajos Daroczi, and Miklos Zsuga, Colloid. Interfacce.
Sci. 229. 550-553(2000).
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Electronic structure control of IrO» by conjugated polymer for water splitting reaction
(Japan Advanced Institute of Science and Technology) OYusaku Asai', Rajashekar Badam',
Noriyoshi Matsumi!

The hydrogen production method by electrochemical water splitting is a simple and
promising method. However, the oxygen evolution reaction (OER) at the anode is the rate-
determining step of electrochemical water splitting, and an efficient catalyst is required. IrO»,
one of the OER catalysts, has excellent stability under acidic conditions, but has a high reaction
onset voltage. Methods of controlling the electronic structure of IrO, have been extensively
studied to reduce in reaction onset voltage. However, the IrO, catalyst made of an alloy with
copper has poor stability". We investigated the effect of the IrO, / polymer composite electrode
on OER by using a thiophene-based polymer as a support and on controlling the electronic
structure of IrO,.

It was clarified that the overpotential at a current density of 10 mAcm? was 260 mV for
BIAN-Thiophene, which was significantly decreased in comparison with polythiophene based
system.

Keywords : Organic-inorganic hybrids, Strong-metal substrate interaction, Low-overpotential
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1) Ir—Cu nanoframes: one-pot synthesis and efficient electrocatalysts for oxygen evolution

reaction. J. Pei, J. Mao, X. Liang, C. Chen, Q. Peng, D. Wang, Y. Li, Chem. Commun., 2016,

52,3793.
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Novel Poly(borosiloxane) as a Self-Healing Binder for Silicon
Anode in Li lon Secondary Batteries.

(Graduate School of Advanced Science and Technology, Japan Advanced Institute of
Science and Technology.) O Krishna Prasad Gannavarapu, Rajashekar Badam, Noriyoshi
Matsumi*.

Keywords: Poly(borosiloxane); Self-healing Polymer; Lithium lon Battery; Silicon Anode.

Si by virtue of having a high theoretical capacity of 3579 mAhg™ for Lis6Si could
replace graphite (376 mAhg™) as the anode. However, very high-volume expansion 300%)
of Si during lithiation limits its use at higher rates and longer cycles'. The use of
self-healing polymeric binders to counter the above problem by maintaining physical
contact and to minimize particle separation due to pulverization is being explored in the
recent times®. Among the various classes of self-healing polymers, boron containing silicone
rubbers have not been explored as binders for LIBs. It has been recently realized that the
presence of neutral boron in the SEI would help in better Li ion conduction, leading to
stable performance of the battery?.

In the current work we present a novel poly(borosiloxane) as a self-healing binder
for silicon anode, obtained by simple condensation reaction between 4-pyridylboronic acid
and diphenylsilanediol*. The "B NMR spectrum showed a single peak at 31.3 ppm
corresponding to the formation of boronic ester. GPC showed that the polymer has a
number averaged molecular weight (Mn) of 64,600 D. Each electrode disc contained
polymer (15 wt%), PB-cyclodextrin (5
wt%) as co-binder, acetylene black (20 2500 . 100
wt%) as conductive additive, and a - r k} 90
combination of graphite (35 wt%) and 20007, 50
silicon (25 wt %) as active materials with
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The cyclic voltammograms showed 500 [ 20
electrolyte degradation and SEI formation 250 4 10
at 0.65 V. The cells showed capacity of R N . e S
1053 mAhg! with respect to silicon at the Cueles

Discharge capacity and coulombic efficiency

end of 420 cycles with a capacity
of the cell fabricated with PBS PBA as binder.

retention of 82.5 % and columbic
efficiency of 99%.

1) Lopez Jeffrey, David G. Mackanic, Yi Cui and Zhenan Bao, Nat. Rev. Mater. 2019, 4, 312. 2) Zou
Feng and Arumugam Manthiram, Adv. Energy. Mater. 2020, 10, 2002508. 3) Shim Jimin,
Dong-Gyun Kim, Hee Joong Kim, Jin Hong Lee, and Jong-Chan Lee, ACS Appl. Mater. Interfaces.
2015, 7, 7690. 4) Puneet Puhup, Raman Vedarajan and Noriyoshi Matsumi, ACS Sens. 2016, 1, 1198.

Acknowledgement: We are thankful to the financial support provided by JST-MIRAI
program. (Grant Number JP18077239)
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BIAN Based Covalent Organic Framework for Lithium-lon
Battery Applications.

(Graduate School of Advanced Science and Technology, Japan Advanced Institute of Science
and Technology) O  Bharat Srimitra Mantripragada, Rajashekar Badam, Noriyoshi
Matsumi”

Keywords: Covalent Organic Framework, Lithium-ion Battery, N-doped Carbon.

Covalent organic frameworks (COF) are crystalline and porous, 2 or 3-dimensional structures
characterized by high porosity. It was demonstrated that COFs with short interlayer distances
can exhibit conduction properties. This property along with innate porosity and structural
tunability instigate an interesting proposition of applying COFs in secondary energy storage
devices. The presence of heteroatoms and high porosity presents an enticing opportunity for
synthesizing heteroatom doped carbon. In this work, we demonstrate the synthesis and bifold
applications of Bis-imino-acenapthenequinone (BIAN) based COF as an anode material in
lithium-ion battery and as a precursor material for the synthesis of N-doped carbon.

The BIAN based COF was synthesized by polycondensation method (labeled BMCOF).
BMCOF was pyrolyzed at 800 °C to obtain N-doped carbon (labeled Py-BMCOF). BMCOF
and Py-BMCOF are systematically characterized by various techniques. IR spectroscopy and
XPS showed the formation of imine bond in BMCOF and the presence of about 13 atomic
percentage of nitrogen in the form of pyridinic, pyrrolic and quaternary nitrogen in Py-BMCOF.
Further, electrochemical studies were performed using anodic half cells. The electrodes were
coated using active material (BMCOF or Py-BMCOF), PVDF (binder), and acetylene black
(conductive additive) in the weight ratios of 25

70:15:15 in case of BMCOF as active material aate df’?*:‘@:je -
and 80:10:10 for Py-BMCOF as active e |

material. BMCOF anode material showed a
reversible capacity of 317 mAh/g at 50 mA/g
current density and the Py-BMCOF anode
showed a capacity of 260 mAh/g at 1 A/g
current with a capacity retention over 85%
after 500 cycles as shown in Figure-1. The

Potential(V)

05|

0.0

1;0 2(‘)0 250 300 350 400
Capacity(mAh/g)

BMCOF and Py-BMCOF as unique anode Figurel- Potential vs capacity curves of anodic
half cell with Py BMCOF as anode

above results demonstrated the utility of o SR

materials whose characteristics will be further
clarified in near future.

Acknowledgement: Mbsmitra is thankful for the financial support provided by Ministry of
Education, Culture, Sports, Science and Technology (MEXT), Japan.
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Synthesis and properties of novel cross link polybenzimidazole based on spiro framework

(Graduate School of Engineering, Tokyo Denki University) O Tomoki Asano, Makoto
Miyasaka

In recent years, CO- has been cited as one of the causes of global warming, and reduction of
CO; has become an issue. Currently, a chemical absorption method using alkanolamine as a
CO, capture material is used, but it is required to develop a new adsorbent material because it
is toxic, volatile, and has a large environment load due to its law regeneration energy
inefficient.CO- adsorbent material using microporous polymer has high chemical and thermal
stability and is expected as one of new new adsorbent materials because it is an adsorption
material using a pressure change.

In this study various porous polybenzimidazoles were synthesized via the polymerization of
binaphthyl derivatives and spiro skeleton compounds, and their porous properties were
evaluated.

Keywords : Microporous Polymer; Gas Adsorption;, Carbon Dioxide,; Binaphthalene, Spiro
Compound
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3:6,6- 3 + 4: BBILP-3

Scheme 1. Synthesis of copolymers BBILP-1- BBILP-3.

1) G. T. Rochelle., Science. 2009, 325, 1652-1654.
2) El-Kaderi et al., Mater. Chem. A, 2012, 24, 1511-1517.
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Synthesis of vinyl polymer incorporating conjugate disodium terephthalate into m-terphenyl
skeleton and evaluation of its electrode material (Graduate School of Engineering, Tokyo Denki
University) Makoto Miyasaka, O Yui kawabe

Recently, secondary battery using the sodium metal instead of lithium draw attention, and
electrode materials based on the organic compounds increase attention. Disodium terephthalate
(Na,TP) is a typical example of an organic negative electrode material. In our laboratory, we
have reported that by synthesizing a vinyl polymer having a Na,TP skeleton in the side chain,
solubility is suppressed, cycle characteristics indicating battery life are improved, and a
decrease in potential that is preferable as a negative electrode material is reported.

To achieve the better electrochemical performance, herein, we designed and synthesized a
novel vinyl monomer baring two Na,TP and evaluated as negative electrode materials for
sodium ion batteries.

Keywords : Orgam'c Negative Electrode Material; Sodium lon Battery;
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Chart 1
1) Miyasaka et al., J. Electrochem. Soc. 2018, 165, A434-A438.
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Boron Containing Bio-based Polymer for Lithium lon Battery Application

(Graduate School of Advanced Science and Technology, Japan Advanced Institute of Science and
Technology) OAnusha Pradhan, Miyairi Ryoya, Rajashekar Badam, Noriyoshi Matsumi

Keywords: Bio-based; Water Soluble Binders; Stable SEI; High Durability; Lithium-ion
Batteries

Lithium ion batteries is an ideal energy storage entity which finds application in many
electronic devices. The basic component of the electrode material includes the active material,
conductive agent and the binder. The binder is an important component for battery electrodes
whose vital role is to act as an effective dispersion agent to connect the electrode species together
and then to profoundly adhere them to the current collectors.! Conventional binder like PVDF has
been widely used owing to its excellent electrochemical and good adhesion. However, its
processing requires organic solvent which impacts the environment. Therefore, water soluble
binders find a good application when it comes to commercialization. Not only adhesion, a robust
SEI is also the key factor for high durability batteries and it has been reported that boron
contributes to a stable SEI formation. In addition, the presence of boron, increases the ionic
conductivity and the lithium ion transference number which plays a major role in the diffusion
kinetics of lithium.2® Therefore, we have synthesized a novel boron containing water soluble bio-
based polymer using the caffeic acid as the precursor.

The electrode was fabricated using graphite as the active material, acetylene black and
the binder in the weight ratio of 80:10:10 (processed in NMP and water separately) with 0.1M
LiPFs as the electrolyte. The interfacial study was done by the CV and EIS. In the delithiation
peak from the CV, a low overpotential was observed
and also the Nyquist plot revealed a small interfacial
resistance from the solid electrolyte interface (SEI).
The charge-discharge study was done to understand
the performance of the cell. The capacity retention of
the NMP processed and water processed graphite
anodic half-cell was 76 and 84 % respectively at 1C
rate after 800 cycles as shown in Figure 1. In addition,
water processed anodic half-cell with binder
concentration of 1wt %, 3 wt %, 5 wt % and 10 wt% 200 200 500 800
were also studied and it was found that with the Cycle number
increase in the binder concentration, the lithium ion Figure 1: Cycling performance of the anodic half-
diffusion coefficient number also increases which cell using the novel binder at 1C rate.
corrobates that the lithium ion originating from lithium borate binder contributes to the enhanced
diffusion of the lithium ion in the electrode.
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1) R. Wang, L. Feng, W. Yang, Y. Zhang, Y. Zhang, W. Bai, B. Liu, W. Zhang, Y. Chuan, Z. Zheng, H.
Guan, Nanoscale Res. Lett., 2017, 12, 575. 2) J. Cha J. Gu, J. Hwang, J. Cho, N. Choi, J. Power Sources,
2017, 357,97.3) Y. Zhang, G. Xu, Y. Sun, B. Han, T. Budiono, Z. Chen, R. Rohana, H. Cheng, RSC Adv.,
2013, 3, 14934.

Acknowledgement: Financial support by Strategic Innovation Promotion Program (SIP)
Technologies for Smart Bio-Industry and Agriculture, Japan is gratefully acknowledged.

© The Chemical Society of Japan - P02-2vn-30 -



P02-2vn-31 AxlL2a B101ESE2 (2021)

Eﬁﬁ%ﬁﬁ@L?ﬁE’]lﬁlﬂlk L7-BRhiFZE ARG
LS FDERK

(TEERTL! - PERRRE2 - A2 O BRIl fz!- /0 mE! - i !

< flH BA—2 - o)l S

Synthesis of reactive polymers capable of introducing ligands suitable for selective recovery
of platinum group metals (' Grad. Sch. of Eng., Chiba Univ.,?AIST,3JAEA) ONaoya Kaneko,'
Masayuki Nakagawa,! Tatsuo Taniguchi,! Takashi Karatsu,! Hirokazu Narita,> Ryuhei
Motokawa®

In recent years, the demand for platinum group metals (PGMs) has been increasing in various
fields such as circuit board materials and catalysts for exhaust gas. Since PGMs are expensive
and their producing countries are limited, recycling of PGMs through the separation and
recovery processes is essential. However, the conventional extraction methods have the
problem of high environmental impact. In this study, reactive polymers capable of
introducing ligands for selective adsorption to PGMs were synthesized by RAFT
polymerization in order to establish a separation and recovery method with less environmental
impact. 1 M HCI solutions dissolving 2.5 g/L of reactive polymers carrying aminoguanidine
(AG) as a ligand and 0.25 mM of PGMs (Pd, Pt, Rh) and base metals (Cu, Fe, Ni) were shaken
for 7 days. The polymers synthesized in this study showed the high selectivity and the
adsorption capacity for Pd and other PGMs.
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Hybrid photoalignment of liquid crystalline polymer films with Schiff base and
phenylbenzoic acid side groups (Graduate School of Engineering, University of Hyogo)
(OTakehiro Uematsu, Nanaka Doi, Mizuho Kondo, Nobuhiro Kawatsuki

Hybrid orientation has been applied for wide viewing angle films of liquid crystal display.
In this study, we fabricated hybrid aligned film with simple method by using methacrylate
copolymer containing Schiff-base and phenylbenzoic acid side chain. Schiff-base liquid
crystalline polymer induces axis-selective in-plane orientation by linearly polarized UV light
irradiation and subsequent annealing, while phenylbenzoic acid induces spontaneous
out-of-plane orientation by annealing. Therefore, by combining these orientation behaviors, a
hybrid orientation is formed by photoreaction and heat treatment. Figure 2 shows polarizing
optical micrographs of a liquid crystal cell fabricated from the photoaligned and heat-treated
film and filled with low-molecular-weight liquid crystal. It was found that the cell shows
periodic light and dark changes at 45° intervals. The dark field was observed when the
orientation direction and the polarizer were parallel or perpendicular, suggesting that the film
was oriented in-plane at the air interface.

Keywords : N-Benzylideneaniline, Liquid crystalline polymer; Photoalignment
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Figure 2. POM photographs of liquid crystal cell,
dark field (left) and bright field (right), using the
photoalignment copolymer films. Black arrows
indicate the polarizer and analyzer directions.
The white arrow donates the in-plane orientation
direction.

Figure 1. Chemical structure of
copolymerthacrylates  containing
NBA and phenylbenzoic acid side
groups.
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