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Development of Helical Polymer-based Chiral Materials Focused on Non-privileged Host
Structure ('Graduate School of Natural Science and Technology, Kanazawa University) O
Daisuke Hirose'

Helical polymers exhibit chiral amplification and chirality inversion properties and have
been applied to chiral materials such as chiral stationary phases (CSPs) and asymmetric
catalysts. They form a one-handed helical structure by molecular recognition with chiral
compounds (helicity induction) and show helix inversion through the non-covalent interaction.
One of the conventional molecular designs for this task is the introduction of privileged host
structures, such as crown ethers, into helical polymers to recognize guests with high association
constants. However, this approach often restricts structural design for material applications.
There are potentials in the approach to control molecular recognition mainly by the guest.

In this presentation, the following two studies related to the development of helical polymer-
based chiral materials focused on non-privileged host structures are presented.

I: Optical resolution by CSP for high-performance liquid chromatography (HPLC) is an
essential technology for the analysis and preparation of chiral compounds. As the chiral
recognition ability of CSPs significantly depends on their molecular structure, it was necessary
to use different CSPs corresponding to the chiral compounds.

Poly(phenylacetylene) (poly-1) bearing an optically active a-methoxyphenylacetic acid-
derived amide group was found to exhibit the helix inversion in response to catalytic amounts
of metal salts even in the solid state'?. Poly-1 was responsive only to metal cations with
tetrakis(3,5-bis(trifluoromethyl)phenyl)borate (BArF) anion, indicating that the choice of an
appropriate anion is required for this molecular recognition. Poly-1-based CSP formed a left-
and right-handed helical structure by the addition of NaBArF and CsBATrF salt, respectively,
and showed racemic state without salt addition. Their chiral recognition ability was different
corresponding to the higher-order structure, and efficiently controlled by metal salt.

II: It was reported that a polyacetylene derivative (poly-2) bearing methoxymethoxy
(OMOM) group at the 2,2' position of dynamic axially chiral biphenyl pendants in the side
chain form a one-handed helical structure in the presence of chiral alcohols and maintains the
induced structure as a memory
even after the removal of the guest.

Conventionally, a large excess
amount of chiral guest was
required in helicity induction.

However, poly-2 formed a one-

© The Chemical Society of Japan -B1325-1am-01 -
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handed helical structure only by 3 mol% of chiral ammonium BArF salt”. In contrast, crown-
ether analog poly-3 did not show helicity induction under the same conditions. In the
presentation, details of poly-2 as a chiral sensor will be presented”.

Keywords : Helical Polymer; Chiral Material; Molecular Recognition
Z B U@ IEE OGBS LI ARF IR 7 VR 2 R 3720,
F VEER(CSPy AR F MR E DX T ~T U T A~DISHNED SN TW5D, *
FTILEMOMEERIZL Y —HREE 78 U EEZ R T 5 7 ' U FiESC, &M
75‘3@3 WD DT RERI, AR AR EER R E 20 Licy ik a iR &7
5o Wk, 7T =T NI ED privileged (FFHER)) AR A MEEE T &S
WEAL GOWEAEHO T TERNWICT A P2l SE07 7e—F R — K TH
ST, =7 U T VI OBEORERIHIF & 72D 2 &%V, — T 7 X Milz
DICxR TN~ T VT VO ZRSR DT 7 v —F IR R 20,
AFERTIT, — BT privileged & 1TA2 SNRVWAR MEEZREAETH 71
m“%#7wVT)TW%% (ZBE L 72 LU F D 2 S ORI DUV TRRITT 2,
O HPLC H CSP & W5 mENE, & 7 /W b&W o5l L O BUZB VTR
AIRTH %, CSP DIYBERET T Z D4y THEIEIZ IR AKAFT D7, RIS U THEE
? CSP ZUNIEINT DM E N DTz, AWl JFEER a- A FF 27 = = Vg
HRDT 2 FEAAT LRI (7 ==L TEBF L) (poly-1)78, [EAIRAE Tl & o
GREISE LTI v o iRt 2~ AR LEZ Y9, T T % X3,5-EA(k
U ZhdaAF T =)k Lb— hNBAF) 27 =4 LTHT 28BN F 41
KLU TCORINEMNEZ R L, WYRT =4 OERNPEETHDLZ LM LT,
Poly-1 7> HAEHRL L 7= CSP I%., NaBArF HiDOWRINZ L v /245 & . CsBArF Hilz L v 7%
TR UREERTER L AR L7220 T & IREBZ G OG5 3 REBISHIS L7z T
JVRRRRAE ] 2 R R D & BRI TR O IBHRIZ K0 =S 5 Z LI LT,
@ 2,27l A FF T A FF T (OMOM)EZEA LIZEREIMEF 7 L7087 = =1
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ENHIBILTW e, TERKBRIED X FZ VT A N E L LTV 23, poly-2 12X L
TXINT E=U L BAF EEZRMLIZE A, F/NTHOT D 3 mol%DIRINET
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WA AN LTz poly-3 Tl RIEMHTIIR T2 7 B U MELZ R L2 o7, BRI
poly-2 DX F /Lt —L L TOFEMAERET S Y,
1) D. Hirose, A. Isobe, E. Quinoa, F. Freire, K. Maeda, J. Am. Chem. Soc. 2019, 141, 8592.
2) M. Fukuda, T. Nishimura, D. Hirose, K. Maeda, Chem. Lett. 2023, 52, 136.
3) M. Fukuda, M. Morikawa, D. Hirose, T. Taniguchi, T. Nishimura, E. Yashima, K. Maeda, Angew.
Chem. Int. Ed. 2023, 62, €202217020.

4) K. Maeda, D. Hirose, N. Okoshi, K. Shimomura, Y. Wada, T. Ikai, S. Kanoh, E. Yashima, J. Am. Chem.
Soc. 2018, 140, 3270.
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Chain-Growth Polymerization of Vinylboronic Acid Derivatives and Development of Polymer
Function (Graduate School of Engineering, Kyoto University)OTsuyoshi Nishikawa

Chain-growth polymerization of olefinic compounds can afford vinyl polymers in
appropriate polymerization condition. The (co)polymerization ability and the appropriate
polymerization system are seriously dependent on the molecular structure of olefinic
compounds, and it often results in the structural limitations of chemical space of accessible
polymers. Although post-polymerization transformation is sometimes useful to avoid the
limitation, the side-chain element attaching to the polymer backbone is basically not
transformable in conventional technique. A monomer bearing replaceable side chain element
on the olefinic moiety would enable novel polymer synthesis through transformation of side-
chain element in the step of polymer reaction. In this study, chain-growth polymerization ability
of vinylboronic acid derivatives was discovered, and the post-polymerization transformation
of boron attaching to backbone of the resulting polymers was conducted for synthesis of
conventionally inaccessible polymers [1-10]. For example, isopropenylboronic acid pinacol
ester (IPBpin), which is commercially available as a substrate of Suzuki-Miyaura coupling
reaction, exhibited high radical polymerization in typical free radical polymerization condition.
The key to high polymerization ability was found to be vacant p-orbital of boron for moderate
stabilization of chain growth radical to suppress degenerative chain transfer. The
polymerization behaviors of vinylbornic compounds were widely tunable by the design of
protecting group on boron, and transformation of boron pendants into oxygen, nitrogen, and
proton through C-B bond cleavage were helpful for synthesis of conventionally inaccessible
polymers such as poly(a-methyl vinyl alcohol), poly(a-methyl vinyl amine), and ethylene-
acrylate copolymers, Lewis-acidic boron on the main chain was found to be useful as not only
transformable side-chain element but also core for development of polymer functions (e.g.,
Stimuli-responsive backbone degradation, and polymer catalysis).

Keywords : Boron; Radical Polymerization; Post-Polymerization Transformation; Tacticity
Control; Monomer Design
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Figure 1. Chain-growth polymerization chemistry of vinylboronic acid derivatives.
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[1] Nishikawa, T.; Ouchi, M. Chem. Lett., 2021, 50, 411. [2] Nishikawa, T.; Ouchi, M. J. Synth. Org.
Chem. Jpn. 2023, 8, 313. [3] Nishikawa, T.; Ouchi, M. Angew. Chem., Int. Ed. 2019, 58, 12435. [4]
Makino, H.; Nishikawa, T.; Ouchi, M. ACS Macro Lett. 2020, 9, 788. [5] Kanazawa, T.; Nishikawa, T.;
Ouchi, M. Polym. J., 2021, 53, 1167. [6] Makino, H.; Nishikawa, T.; Ouchi, M. Chem. Commun. 2021,
57, 7410. [7] Suzuki, H.; Nishikawa, T.; Makino, H.; Ouchi, M. Chem. Sci. 2022, 13, 12703. [8]
Kanazawa, T.; Nishikawa, T.; Ouchi, M. ASC Macro Lett. 2022, 11, 706. [9] Makino, H.; Nishikawa, T.;
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High-Speed Imaging and Quantitative Analysis of Non-equilibrium Stochastic Processes Using
Atomic-Resolution Electron Microscopy (The University of Tokyo, Presidential Endowed
Chair for “Molecular Technology Innovation”) OTakayuki Nakamuro

Electron microscopy has traditionally been considered distant from molecular science. In
this presentation, I will describe our recent research on designing versatile observation fields
for transmission electron microscopy, which enables high-speed imaging and quantitative
analysis of non-equilibrium stochastic processes. This presentation introduces insights into
molecular dynamics, particularly time-resolved insights in crystallization phenomena and
flexible structures, and a glimpse into mechanistic analysis.

Keywords : Transmission Electron Microscopy, Atomic-resolution, Real-Time Observation;
Synthetic Organic Chemistry, Single-molecule
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In-situ analysis of biomolecular and intracellular phenomena using molecular spectroscopic
techniques (Graduate School of Pharmaceutical Sciences, Tohoku University) O Takakazu
Nakabayashi

Our research aims to open up life sciences from the standpoint of physical chemistry by
combining molecular spectroscopic methods with life sciences. [ will introduce here the results
using Raman imaging. Raman imaging enables direct measurement of the vibrational spectrum
of molecules in a cell, providing information on intracellular molecules in a label-free manner.
We have conducted research on biomolecules and cells using Raman imaging, with a focus on
label-free observation. In particular, we have investigated water imaging using the O-H
stretching band of water, as water molecules are the ultimate intracellular molecules that cannot
be labeled with fluorescent molecules. Three topics on Raman imaging of water are presented:
(1) quantification of water density in a cell, (2) intracellular temperature measurements, and
(3) quantification of liquid-liquid phase separation (LLPS).

Keywords : Raman Imaging; Liquid-Liquid Phase Separation; Intracellular Water; Protein
Aggregation, Intracellular Temperature
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Synthesis and biofunctions of glycolipid derivatives focusing on the recognition of lipid
moieties of the innate immune receptor Mincle ligands (Faculty of Science and Technology,
Keio University) OTakanori Matsumaru

Macrophage inducible C-type lectin (Mincle), a pattern recognition innate immune receptor,
senses a variety of microbial complex lipids and metabolites to modulate the innate immune
system. In this study, glycolipid ligands were synthesized and evaluated to clarify the structure—
Mincle-mediated signaling activity relationships. The fluorescent molecular probes were also
synthesized and utilized for the live-cell imaging study to analyze the biofunctions of Mincle.
Keywords : Innate immunity, C-type lectin receptor, Mincle, Glycolipid, Live-cell imaging
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Natural Product Chemistry Based on Synthetic Organic Chemistry (' University of Tsukuba)
(OTakayuki Ohyoshi'

Natural products are interesting compounds with diverse biological activities due to their
three-dimensional chemical space. Intrigued by their structures and biological activities, total
synthesis and structure-activity relationship studies have been conducted on a wide range of
bioactive natural products, including polyketides (macrolides and polyphenols), alkaloids and
terpenoids (terpenes, steroids, and meroterpenoids). This talk will focus on the synthesis of the
fused ring natural products nemorosonol and aplysiasecosterols. Nemorosonol (1), a
meroterpenoid, with a tricyclic [4.3.1.0*7]decane skeleton shows antimicrobial activity. On the
other hand, Aplysiasecosterol A (2), 9,11-secosteroid, with an unusual tricyclic y-diketone
skeleton. Both have unique carbon skeletons and are challenging synthetic targets. The total
synthesis of 1 was achieved using a tandem Michael addition-intramolecular aldol reaction as
a key reaction, and 2 using radical cyclization and Suzuki-Miyaura coupling as key reactions.
Keywords : Nemorosonol; Aplysiasecosterol A, Total Synthesis
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N
nemorosonol (1) OH aplysiasecosterol A (2)

tricyclo[4.3.1.0%7]decane skeleton tricyclic y-diketone skeleton

1) K. Mitsugi, T. Takabayashi, T. Ohyoshi, H. Kigoshi Org. Lett. 2022, 24, 4635.
2) T. Ohyoshi, H. lizumi, S. Hosono, H. Tano, H. Kigoshi Org. Lett. 2023, 25, 4725.
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Development of ellagitannin synthesis (7Tokyo University of Agriculture) Shinnosuke Wakamori

Ellagitannins are hydrolyzable tannins, a division of polyphenols, in dicotyledonous plants
such as Rosaceae, which mainly show antioxidant activity as a biological activity.' While
previous studies have reported the isolation of more than 1,000 natural products and various
biological activities such as antitumor, antiviral, and antibacterial activities, practical
approaches have limited the certification of ellagitannins' three-dimensional structure and
chemical properties. Our study has initially pioneered a method for the basic structure
construction, which has enabled the chemical synthesis of ellagitannins.**

In this study, we advanced organic synthetic methods for ellagitannins. The study developed
2nd generation methods, such as the construction of the biaryl structure, hexahydroxydiphenoyl
(HHDP) group, using a dinuclear p-oxocopper(Il) complex.*’ With the expanded substrate
range and improved reactivity, the developed method achieved the chemical synthesis of
natural ellagitannins, which was impossible with the 1st generation method.>® Furthermore,
the method also elucidated the biosynthetic pathway and structural diversity of ellagitannins.’
In this meeting, we will present the details of the study.

Keywords : Organic Synthesis; Natural Products; Ellagitannins; Oxidative Coupling; C-
Glycosylation

TV =, NTRREICEEND KRGS =T, R T ) — b
D—HATH D, EWIEEE LT, FIBRLERZ R T L0 EEZ < ABL5, 1,000
wIBZ DR HEBES I, PUBEEEIESHL 7 A VAR « BUETEME e SRk % 724
TEMEN SR SN D —FT, =T VX =0 O =R THEERALFHIME B L CIEA )
RT Fa—FNR LTV, ZIVE TR BIIATRE ORI HREE L, ARG
WEELR BRI T 52 LT, =TV F = DIFAREFRRICL TS 23,

AR TIE, =T X = NIB T 2 ARG FEE BRI, Tbb,
w-A VR K85 RZFIH L7z, ~FH b Rexv Y7 =/ A L(HHDP)E & MEE
D ET U — VAEEREELE A & OB HRIEZBIR U7 5, B AP 3 R LK
ERm EL72Z D, H—HMRIETIEIARTRETH T2 KRR T U X = DL
BRREER LTS, EBIC, =2 T VX = OGRS ZRRIEDOMIRIC & R
BEL7- 9 AEHEHTIX, FOEMERNT S,

© The Chemical Society of Japan -B1326-1am-03 -



B1326-1am-03 AX(b2a B1045SE2 (2024)

2)
3)

4)

5)
6)
7)
8)

9)

HO HO HO OH OH

HO SN OH COz
BnO\Q\KO T?/Q/OBn HO Q
OH 7,
A/U\ -~ _OH |

| 6 o PL oH

B AEOMSR .
a1~k ( RRTSV4av= /a)ﬂci?"‘nérﬁk«a)ﬁt\ﬁﬁ L
e LT -;‘ EARERCHES REORE~ORR |

BnO HO OH OBn

(0]
(0]

S. Quideau, Chemistry and biology of ellagitannins: an underestimated class of bioactive plant
polyphenols, World Scientific, Singapore, 2009.

H. Yamada, K. Nagao, K. Dokei, Y. Kasai, N. Michihata, Total synthesis of (-)-corilagin. J. Am.
Chem. Soc. 2008, 130, 7566—7567.

T. Hirokane, Y. Hirata, T. Ishimoto, K. Nishii, H. Yamada, A unified strategy for the synthesis of
highly oxygenated diaryl ethers featured in ellagitannins. Nat. Commun. 2014, 5:3478.

H. Konishi, T. Hirokane, H. Hashimoto, K. Ikeuchi, S. Matsumoto, S. Wakamori, H. Yamada,
Synthesis of diaryl ether components of ellagitannins using ortho-quinone with consonant
mesomeric effects. Chem. Commun. 2020, 56, 3991-3994.

S. Matsumoto, S. Wakamori, K. Nishii, T. Tanaka, H. Yamada, Total synthesis of phyllanemblinin
B. Synlett 2020, 31, 1389—1393.

S. Wakamori, S. Matsumoto, R. Kusuki, K. Ikeuchi, H. Yamada, Total synthesis of casuarinin. Org.
Lett. 2020, 22, 3392-3396.

S. Matsumoto, A. Aoyama, S. Wakamori, H. Yamada, Total synthesis of macaranin B. Biosci.
Biotechnol. Biochem. 2021, 85, 1937-1944.

R. Kusuki, K. Murakami, R. Katsuta, K. Ishigami, S. Wakamori, Divergent synthesis of stachyurin
and casuarinin focusing on C-glycosidic bond reactivity. Chem. Eur. J. 2023, 29, €202301096.

S. Wakamori, R. Osada, S. Matsumoto, R. Kusuki, K. Murakami, Verification of biaryl-structure
axial chirality produced in ellagitannins by chemical oxidation. Org. Lett. 2022, 24, 8130-8135.

© The Chemical Society of Japan -B1326-1am-03 -



B1326-1am-04 AXL2ES B1045SE2 (2024)

A N BERERITIC & 5 RICHEERR
CRALRE ! - BLAFZERT ) Ot Rt 12

Dynamic Analysis of Reaction Mechanisms in Proteins (Institute of Multidisciplinary
Research for Advanced Materials, Tohoku University, Tohoku University, RIKEN SPring-8
Center) OEriko Nango'?

The starting point of my research is natural product chemistry. Many natural organic
compounds have complex structures with high biological activity. Such complex skeletons are
achieved by biosynthetic enzymes possessed by microorganisms. | have been fascinated by the
sophistication of their reaction control in terms of stereoselectivity and regioselectivity.
Although proposed reaction mechanisms of such enzymatic reactions have been depicted with
arrows in organic chemistry, it is very difficult to see the reactions in enzymes. In fact, it is
impossible to capture the moment of reaction using conventional techniques, including X-ray
crystallography, cryo-electron microscopy, and NMR, since these methods can only measure
states after equilibration. In addition, proteins change their conformation when performing their
functions. I have been interested in the dynamic structures of proteins and chemical reactions
in proteins.

As a first approach, I worked on the dynamic analysis of secondary metabolite
biosynthetic enzymes using organic chemical methods. Next, I focused on developing new
protein structural determination techniques using X-ray free electron laser (XFEL) with ultra-
brilliance, ultra-short pulse duration, and high spatial coherence. Diffraction by XFELs can be
completed before the onset of radiation damages, allowing us to "see" molecules before they
are destroyed. XFELs also enable the visualization of extremely fast movements of molecules,
such as chemical reactions, with atomic resolution. In serial femtosecond crystallography
(SFX) using XFEL, tons of microcrystals are ejected from an injector and continuously
transported to the X-ray irradiation area. However, experimental devices were not available
then, and many issues were to be resolved, such as reducing sample consumption.

In collaboration with many researchers, including beamline scientists at SACLA, I worked
on developing time-resolved SFX experimental devices to visualize dynamic structures and
reactions, in addition to building basic techniques and setups for SFX. We performed time-
resolved experiments of bacteriorhodopsin, a light-driven proton pump, and could determine
13 intermediate structures from milliseconds to nanoseconds after light illumination with a
spatial resolution of 2.1 A. We also succeeded in the determination of the dynamic structures
of microbial rhodopsin, including a light-driven chloride pump and bovine visual rhodopsin.
In this talk, I will present the details of my research from the past to the present.

Keywords : Antibiotics, Enzyme, X-ray crystallography, X-ray free electron lasers
FOWZEDITRIL, R F-ThH D, RIAEBILAEWIZIT, BHEREEEZF O b
DL H BN, mb‘ifi{ﬁ MEE2AT5bD0bMbND, €95 LIcHEMERERIL. M
EDFFOAEBRIERIT L - TEM SN D D SRR ERIRME R E 2B 2D
& Z O FUSTHIE D58 é ENEND, T O LIEBEEISICOWT, BES D RIG
Bt %2 RENCHEC 2 & DMTh CE 128, BE#R @EF‘Tﬁ%Dﬂé}iﬁf\%%ﬁir IRAZE
IEWICHETH Y, HSETHRBRITT IR -7, BIZIE, BER O ZRooHiE,
BT LA DS D] BT 78 % L REREUE ORI S 7278 % L I S 1% 78,

© The Chemical Society of Japan -B1326-1am-04 -



B1326-1am-04 AXL2ES B1045SE2 (2024)

B OB 28 2 5 Z L IXHEROEAT TII R ATRE T - 72, TERD X L 77 TR
ERATIE & L C. X AR ABERNT. 7 74 B FIEMEE. MR N TF 5508, »
THOFES A LEOBE UEZ D Z N TE R, X B s S re s 7 4
8 A BRI, AR T CROL R Z e L CRIEZ1T 9 Z E RN A[EETH 5 D3,
I THIE CTX 2 DITMERELRTHFETH Y | SJUGZ T X TEH X 5 LITR 57220,
Tl XN EIIERE R R T AR oEE B LS b TED .,
B X7 B OENIREERSF ONE TR = 2RSS, BERKAE - Tx /-,

BPIOT 7 a—F & LT, AL TIEC XD IRAEIED A B Rz O Bh g fiE
WMiafiToTz, HF~ATr, 7Fusralo7 I R FAEMEIL. 7 %A
T F—NVEEAT D, ZOBHERITHENOEKINDZ EDNMOLNTEBY, DK
i E D DON 2-F A X -seylloA )V — AGREESE (DOIS) TS, DOIS 1T/ v
a—2-6-Y UREEBIREASBRILTOBETH Y . OISR OFENIZ BLYE A3
o C& e, EARFET VLI EE 2 L, BEROSAERY % 'H NMR J2 OF °H NMR
WCXVET Lz 2 A, OV UBREPBIBET 288E antr BLBEL . A ATRLERIRES
BHET 5, £213QV VRN synHBEL . MALERBIRELZ & 5., OWWThnTh D
ZEDRHGLMNT 0T, FIT, REER O X MRS REMNT 21TV, ARk L 7 SRR A E
HIRHEA] & OEERREEZRE L, £ OMEE W O AREBERITQ O syn TBEOBLE D
HRTHDZ ENRBIN, MHAGEBIRELZ RO TH D Z EMEREINT-,

Ok, T EAERE L, XARBBEE L —Y— (XFEL) ZHW2#iiz/a & X
7 RS EAN BRI Y fA T 7=, XFEL (X, @BEBEEE . M L 2 | & 2= =
E—L AL WO TR AR L, HRIC X 28 ENTEELT 5 X 0 VB (<10
fsec) THITBRNFEMT DI LMD, 70 “BENLHRICBIL” 2N TEDH, £
7o, AL EWE OO THEWEY & 2R T 0 fREE CRT T2 2 L b A[BETH D,
XFEL 12 X 2 IE T 58 /172 X R L — =12 LV —[E O RS TSN AREET 5720,
PEFD X Bhl S A & FENT O L TITRET 5 Z LR TE eV, XFEL & iz & oo
B OREEMITIETH D) 7L T = A MRS AAT (SFX) TIE. 25 omks
b A Y e Z— (RS E) Lk LT BB A E R RIS XORR IR ST R
k9D RN THEL TWD Z ERMESN TV, Loy LY, EBREE I AT
RET <, MNEREIEOMBE R S+ REFENZEH - T,

FLIX XFEL fa@¢ SACLA OWFE B0, Al B O g & Hhm ¢, HE L E
SRFAMT DO FAEREIE 21T 5 & I, B E 2L 2 D 72 O OFF B FEBR I E 0 B F 1T B
DHRLATS, FEBICEERER 70 R I THL AN T U A a R U2V, 8
BB I VLT 2 BIC)T To 13O P REEEEEZ 2.1 A OSfREETIZ 50
W Eh LTz, ZHUS KD F 2806 2 URNCEIT AEER LA “5FahE” & L CHEl
2L, —HICEN S KD FDORRL, EDF A I 7T v 7 AREEREEN &
DEHBETHDERHT HICE T2, 2O XD RIBILNWZ A DAr—)L <D
B A LKA N TOFHUTHOHEEES N Em W ESY X7 EiEE T T2 2 &
W, R THORETH o=, /-, FTFECIV ATV da RT VOB %
T xRS BB A EEL L. AL A A4 v T e e K
UL UVHERR e RV U EOYNEIZ X A EIEEOREIC H RS L, BTE
SACLA CTIEATIENZ L O EEIZFIH STV 5,

F 72, BT TIEENE DA OB EI FZERIEB R I L B fLA TV D, FEAE ITRIL
WL —H—IZ L D AKOIEBEIE 2R UIZIRE Y v v 7 & RUGBRIAH & 3 5 B4y E
EERIZHRD) L, BT L - CTEER DOIEMEEALEL D KA A V2T 50— Dfh & 7
YD TRADICE T, REFETIL, ERROFEMICOWTRET D,

© The Chemical Society of Japan -B1326-1am-04 -



vy =k X2

| ZEHEE - B8 | THEE - BHE THEHEE - BREE |

B8 2024438 18H(H) 13:00 ~ 15:40 I B1325(132 88 [2[] 1325)

[B1325-1pm] ZEEE - 1SR

B LA S0, E AR, B KRR

® AAEOESEREBE

13:00 ~ 13:30

[B1325-1pm-01]

ERYE CERD FOREREREHICED CHEEEMEEAIL

ORE &3 (1. KERQILKZ)

2 B104FZFR (2024)

O BAE®EZVHRDKRIEE

13:30 ~ 14:00

[B1325 1pm-02]
REDBIESIE%E Bis L2 ML FERORR

O#HOE" (1. aHBAR)

| g 9& ZQ %ﬂ-] gﬁuﬁ/ﬁ
14:00 ~ 14:50

[B1325-1pm-03]
SEMS / ZIEORIR

O 8@ (1. BEBKRFE /1 —X5 Y RKF)

O AAXEOZMESTERR
14:50 ~ 15:40

[B1325-1pm-04]
F|i 2 RTMBEORE G L EFMEHGA

OEHR £'(1. 8GBAZ)

© 2024 NBEMAAEABERLELESR



B1325-1pm-01 BALSS HE104BFES (2024)

BHEME AR FORER@REHTED MM HEIH
(KWRAKBET) [ ]

Fabrication of Functional Materials Based on Precise Interface Design between Inorganic
Materials and Organic Molecules (Graduate School of Engineering, Osaka Metropolitan
University) OKenji Okada

Metal hydroxides are composed of a layered structure and have a large number of hydroxyl
groups on their surface with a long-range periodicity. Although a control of orientation and
aggregation of the metal hydroxides are important for designing functionalities, their nm/macro
structures are hardly controlled because the surface hydroxyl groups are highly reactive and
interacted each other via hydrogen bonding. Here, serval achievements of our research are
reviewed; (1) Vertically-aligned titanate nanotubes (TNTs) for interfacial applications, (2)
Hieratically-porous monolith constituted of TNTs for cation exchange and photo catalyst, (3)
Oriented metal hydroxide nanomaterials for the growth of functional materials.

Keywords : Metal hydroxide; Metal Organic Frameworks, Interface; Surface modification;
Oriented Growth
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Development of Porous Molecular Conductors toward Flexible Control of Their Electronic
States (Graduate School of Engineering, Nagoya University) OHiroaki Iguchi

The control of electronic states in solids is essential for exploring their new electronic
functions. In the case of molecular crystals, achieving the same molecular arrangement
regardless of composition is the first step toward controlling electronic states. Introduction of
nanopores, which can accommodate various counterions, can be reasonable approach to
achieve it. Herein, we discuss the structure, electronic properties, and electronic state control
of the porous molecular conductors (PMC), which have both porous framework based on
coordination bonds and conductive n-stacked columns of naphthalenediimide (NDI) cores.

The first PMC, [Cd(NDI-py)(OH2)4](NO3)13:0.1-nDMA (PMC-1), was synthesized by the
electrochemical reduction of the solution containing Cd(NOs3), and N,N’-di(4-
pyridyl)naphthalenediimide (NDI-py). PMC-1 consists of linear coordination polymers
stacked at the NDI core site with an orientation in 60° increments (Figure a). The room-
temperature electrical conductivity of the pellet sample was increased from (1.5-7.6)x107¢ S
cm ! to (1.2-3.7)x1072 S cm™! by the desorption of solvent molecules in the nanopores. The
structure of PMC-1 was greatly changed to a two-dimensional stacking structure by the
desolvation, which may be the reason for the increase in conductivity.

We also synthesized PMC-hexagon as the first electronically conductive metallocycle. The
hexagonal metallocycle units assembled into densely packed ABCABC... sequence to
construct one-dimensional helical n-stacked columns and pore channels (Figure b), which were
maintained under the liberation of HO molecules in the pores.

The control of n-stacked distance was achieved by changing metal ion and halide component
of PMCs with three-dimensional framework. The amount of countercations in the pore of
PMC-2 was also controlled by the ionic radii of the cation. These methods correspond to ion
substitution/deficiency in inorganic crystals.

Keywords :  Molecular Conductor; Porous Coordination Polymers (MOFs); Molecular
desorption/adsorption; Chemical Doping, Naphthalenediimide (NDI)
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VR % BRRE T 5 2 & T B SA[CAINDI-py)(OH2)4](NO3); 3:01-nDMA (PMC-
)&~ D, PMC-1 (X, Cd* A 4> % NDI-py 2246 L 7= ELRR BT &4 T- 7% 60°F
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1) L. Qu, H. Iguchi, M. Yamashita et al., J. Am. Chem. Soc. 2019, 141, 6802. 2) M. Cui, H. Iguchi et al.,
Chem. Sci. 2022, 13, 4902.
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Creation of Conductive Nanoporous Materials ('Graduate School of Engineering, Nagoya
University, *University of Queensland) O Yusuke Yamauchi':2

To date, we have pioneered the selection of inorganic species capable of exhibiting
conductivity, the thoughtful design of amphiphilic templating molecules, and the control of the
cooperative self-assembly. As a result, we have sequentially achieved the synthesis of
unconventional porous materials with high conductivity, exploring new properties arising from
their electrical and electronic characteristics.

Keywords: Porous materials, Carbon, Metals, Alloys, Chalcogenides
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Tailored synthesis and electronic applications of inorganic 2D materials
(‘IMaSS, Nagoya University) OMinoru Osada'

Two-dimensional (2D) nanosheets, which possess atomic or molecular thickness and infinite
lateral lengths, have been emerging as important new materials because of their intriguing
physical and chemical properties distinct from those of their bulk counterparts. In particular,
the development of graphene has opened new possibilities of isolating and exploring the
fascinating properties of 2D nanosheets of other layered compounds. Inorganic 2D nanosheets
are one of important targets in this regard due to their diversity in chemical compositions,
structures and functionalities beyond graphene. Here, we present recent progress made in the
synthesis, assembly and properties of inorganic 2D nanosheets, highlighting emerging
functionalities in electronic applications.

Keywords : 2D nanosheets, Tailored synthesis; Controlled assembly; Electronic applications
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2) K. Hagiwara et al., Adv. Electron Mater. 2023, 9, 2201239.

3) S.Lietal, Nat. Mater. 2018, 17, 535.
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Synthesis of novel n-conjugated materials enabled by coordination nanospaces ('Graduate
School of Engineering, The University of Tokyo, 2JST-PRESTO) O Takashi Kitao'*

n-conjugated materials have been of great interest for their potential applications in the next-
generation nanodevices because of intriguing physical properties. Chemists have thus devoted
much effort to the synthesis of n-conjugated materials. However, due to strong intermolecular
T-T interactions, m-conjugated materials are generally insoluble, which is an obstacle to the
synthesis of new materials. Here, we develop a feasible method to overcome the solubility
problem using metal-organic frameworks (MOFs) as a nanoporous template. This approach
provided a route to not only novel m-conjugated materials otherwise inaccessible by
conventional methods but also functional nanohybrids with enhanced functions.
Keywords : Conjugated polymers; Nanographenes, Graphene nanoribbons; Metal-organic
frameworks
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REZED 4 2 LlTpkth L7z 9,

REnHEVHEOS R >/ Eafbic & SRIFHEE

78
I sa:&:&m TS

%% % © BAMEESG

(MOF)

1) T. Kitao, X. Zhang, T. Uemura, Polym. Chem. 2022, 13, 5003. 2) T. Kitao, M. W. A. MacLean,
K. Nakata, T. Uemura, et al. J. Am. Chem. Soc. 2020, 142, 5509. 3) X. Zhang, T. Kitao, T.
Uemura, et al. Chem. Sci. 2020, 11, 10844. 4) X. Zhang, T. Kitao, T. Uemura, et al. ACS Macro
Lett. 2023, 12,415. 5) T. Kitao, T. Miura, T. Uemura, et al. Nat. Synth. 2023, 2, 848. 6) T. Kitao,
Y. Nagasaka, T. Uemura, et al. J. Am. Chem. Soc. 2019, 141, 19565. 7) S. Lo, T. Kitao, T.
Uemura, ef al. Angew. Chem. Int. Ed. 2021, 60, 17947. 8) S. Wang, T. Kitao, T. Uemura, C.
Serre, et al. Nat. Commun. 2018, 9, 3635.
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Development of Photoexcited Species Utilizing the Characteristics of Elements and Their
Application to Organic Photoreactions
(Tokyo Institute of Technology) O Yuki Nagashima

Photoinduced reactions have received much attention as a powerful tool to access kinetically
or thermodynamically prohibited reactions on the ground state. In general, these reactions have
been developed mainly by using electro-negative elements such as C, O, N, halogens as well
as redox-active transition metal elements. In this study, we have developed the highly reactive
and selective photoinduced reactions by utilizing the excited states of electro-positive elements
such as boron (B), silicon (Si), and tin (Sn) as well as a transition metal element such as
rhodium (Rh), which are rarely used in photoinduced reactions. For diboron (B—B) reagents,
we designed the anionic photo-absorbing borate complex to enable a quadruple borylation
reaction of terminal alkynes under ultraviolet irradiation.' For silylborane (Si-B) reagents, we
developed dearomative carbo-silaboration reactions of quinolines by the excitation of silyl-
borate complexes.*> For stannylsilane (Sn—Si) reagents, we revealed that the illumination of
stannyl anions generates the excited triplet stannyl diradicals, enabling defluorostannylation of
fluoroarenes.” For rhodium-based catalysts, we developed C(sp*)-H borylation reactions of
arenes with basic directing groups, and [2+2+2] cycloaddition reactions of diynes and alkynes
under visible light irradiations.**

Keywords : Photoinduced Reaction; Element Chemistry, Development of Reactions, Chemical
Space; Computational Chemistry
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Development of Continuous Flow Technology Enabling Control of Various Reaction Systems
(API R&D Laboratory, Research Division, Shionogi & Co., Ltd.) OMasahiro Hosoya

In application of continuous flow synthesis to manufacturing drug substances, homogeneous
reaction systems are generally preferred to facilitate the process control. However, the approach
toward the homogeneous reaction systems limits the application of continuous flow synthesis
and may deviate from the ideal process because drug substances or intermediates with poor
solubilities frequently have to be handled in the recent pharmaceutical development. The author
tried to establish the technological platform to enable the control of the various reaction systems
under continuous flow conditions, which will truly contribute to the dissemination of
continuous flow technology.

Keywords : Flow Synthesis; Continuous Manufacturing;, Drug Substance; Manufacturing
Process, Various Reaction Systems
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(a) Homogeneous System

MeMgBr
in THF

61% (Batch)
91% (Flow)

10.2% (Batch) ~ OMe
0.3% (Flow)

(c) Gas-Liquid Biphasic System

Fe(NO3)3+9H,0 (d-1) Solution to Slurry
TEMP!

BARFES B104EFEFE 2 (2024)

(b) Liquid-Liquid Biphasic System

@Br

NaOH
TBAB (cat.)

_rporony o

MIBK / water M

(d) Solid-Liquid Biphasic (Slurry) System

(d-2) Slurry to Solution
NaOH aq.

SO

R™ "OMe

T -

. o

EtOH / n-heptane

(o]
MeO

0,, ACOH

(e) Integrated Continuous Manufacturing System

Water HCl aq.
NaOH

Phase
separation

TBAB ﬂ

Reaction

Filtration
Quenching Water

Total residence time: < 5 min /©/o ~ :
MeO
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MERIZILH SN D 2 EFEME 7 e — VT 7 X — (N= AU T 7 X—) L LT
MU BRI Z 7 0 — A M T CRENORNCFERTE DL Z L ZFFEL
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VT IR —HREL, 70— U T 7 X —~DEFEF L OPAZE % Bl L 7= B 7 i
BRI LT 29, S HITE, HOMEFEELERT 272010, 7r—8al, 7T
T R, EfEERAT. IR AHEA L, MIEERRE] S min LIN 20T B RO A
BT 28 AEPES AT LOBFITES LTZ 7,
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1) M. Hosoya, S. Nishijima, N. Kurose, Org. Process Res. Dev. 2020, 24, 405.

2) M. Hosoya, S. Nishijima, N. Kurose, Org. Process Res. Dev. 2020, 24, 1095.

3) M. Hosoya, A. Manaka, S. Nishijima, N. Tsuno, 4sian J. Org. Chem. 2021, 10, 1414.

4) M. Hosoya, Y. Saito, Y. Horiuchi, Beilstein J. Org. Chem. 2023, 19, 752.

5) M. Hosoya et al., The 4th International Symposium on Process Chemistry, 2019, 1P-60.

6) M. Hosoya, A. Manaka, T. Kawajiri, T. Ohara, ChemRxiv 2023, DOI:10.26434/chemrxiv-2023-qlgqq.
7) M. Hosoya, M. Tanaka, A. Manaka, S. Nishijima, N. Tsuno, Org. Process Res. Dev. 2022, 26, 1531.
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Generation and Control of Radical Cation: Isolation of a Radical
Cation Intermediate and Development of Chiral Iron(II)
Photoredox Catalysts

(Graduate School of Engineering, Nagoya University) OShuhei Ohmura
Keywords: Radical Cation; One-electron Oxidation; Cycloaddition; Iron Catalyst; Chiral
Photoredox Catalyst

Radical cations are open-shell cationic species that are usually generated by one-electron
oxidation of neutral molecules. As their behavior is distinct from that of cations generated
by two-electron processes, considerable effort has been directed toward using radical
cations as alternative cationic intermediates in organic reactions for more than half a
century.1 However, because of their short lifetime, the structural characterization of radical
cations and their application to asymmetric reactions remain challenging.? Here, we
succeeded in the isolation of a radical cation generated by FeCls (Topic I).> Moreover,
highly cationic iron(Ill) salts were found to serve as catalytic initiators for radical cation
[4+2] cycloadditions of a variety of electron-rich alkenes (Topic II).** Recently, we
developed unprecedented chiral iron(II) photoredox catalysts to achieve highly enantio-,
diastereo-, and regioselective radical cation [2+2] cycloaddition as well as highly enantio-
and diastereoselective [4+2] cycloaddition (Topic III).° In this presentation, I also talk about
recent progress in our catalysts with their application to natural product synthesis.

Toplc Il
FeCls I~ Fe
ﬁﬁk (2.0 equiv) N D{ EDG = Electron donating group
CHZC|2/MeCN d FeXa (cat EDG EDG ‘
.‘.: s 3 (cat) (}:—H’ \I(Jr
R

e (X = Cl, OTY, CIOy) via g
84% X-ray structure applicable to 100 g scale synthesis
\ FBuo )
(165 mol%) / - Me | ‘ up to 94% ee
+BuO. NTfAQ ; R ‘ Me
FeCIa (5 mol%)
CH,Cly, —40 °C, 24 h +BuO
blue LEDs
tBuO. q:l
{ e 0 up to 98% ee . ir(1"sl)iruhprtepa|"ied chi{'all .
Qo P\NTf S iron(lll) photoredox catalys
1. Ledwith, A. Acc. Chem. Res. 1972, 5, 133.
2. Genzink, M. J.; Kidd, J. B.; Swords, W. B.; Yoon, T. P. Chem. Rev. 2022, 122, 1654.
3. Horibe, T.; Ohmura, S.; Ishihara, K. J. Am. Chem. Soc. 2019, 141, 1877.
4. Horibe, T.; Ohmura, S.; Katagiri, K.; Ishihara, K. Asian. J. Org. Chem. 2020, 9, 395.
5. Ohmura, S.; Isogai, R.; Ishihara, K. Asian J. Org. Chem. 2021, 10, 2534.
6. Ohmura, S.; Katagiri, K.; Kato, H.; Horibe, T.; Miyakawa, S.; Hasegawa, J.; Ishihara, K. J. Am.

Chem. Soc. 2023, 145, 15054.
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Development of Highly-functionalized Heterogeneous Metal Catalysts for Green
Organic Synthesis (ESPCI Paris) OTomohiro YASUKAWA

Continuous-flow synthesis using heterogeneous catalysts has attracted attention for
the realization of a sustainable society. Heterogeneous catalysts with high activity,
high selectivity, and long lifetime are necessary to realize efficient flow synthesis.
However, heterogeneous catalysts are difficult to analyze, and their application to
organic synthesis has been limited compared to homogeneous catalysis. In this talk,
the development of polymer-based heterogeneous catalysts and their application to
organic synthesis and flow synthesis will be discussed.

Metal nanoparticles can be easily immobilized on solid supports and are expected
to be highly active, physically stable, and long-lived heterogeneous catalysts. Highly
stereoselective asymmetric synthetic reactions have been achieved with metal
nanoparticle catalysts,” but examples of applicable reactions are limited. The use of a
support strongly coordinated to metal nanoparticles will enable tuning of the electron
density at the active site and suppression of metal leaching and will be applicable to a
wider range of organic syntheses. | have focused on nitrogen-doped carbon as such
a "solid-state ligand". Nitrogen-doped carbon-incarcerated metal nanoparticle
catalysts (NCI catalysts), prepared by encapsulating metal nanoparticles in
polyvinylpyridine and pyrolyzing them were developed and found to be highly active
in various redox reactions and carbon-carbon bond formation reactions (Figure 1).?
No metal leaching was observed in any of the reactions, and the reactions did not
proceed without nitrogen dopants.

Nitrogen-doped carbon-supported catalysts were then applied to a novel
electrochemical organic synthesis using them as electrodes. The electrochemical
allylation of imine with allyl bromide was achieved using single zinc atom catalysts
stabilized by the coordination of multiple nitrogen atoms as the cathode, with a
minimal amount of zinc catalyst and minimal metal leaching (Figure 2).®) The reaction
was also applicable to the flow method and successfully obtained the target product
continuously with minimal metal waste. Electrodes with single zinc atom catalysts
showed higher reactivity than bulk zinc electrodes.

Keywords: Heterogeneous catalyst, Metal nanoparticle catalyst, Asymmetric
reaction, Flow reaction, Nitrogen-doped carbon
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REARSOG S EBCTE 72280, 3@ AR 72 BOSBNEIR STz, &J|T ki1
R < BN T DR E O TEME R O 75 ELRHE &R IR H O i 23 rTEEIZ 72 0 |
KV IRFERAREARRICEH TR D B2 D, FOX D R EREEZ AT HH
RELTCERRN—TI—RNCEH L, TR OE R 5 BEAZIT572, RV
=AU DU TERET R EPVIAR, THEEGRT H Z L TS SRR R
— 7 =R RE G R T kL biEE (NCI i) 2 BR%E L. Fix OFRILEITCRIGROR
F— RBRE SR BUNIR LEEMEZ 9 2 & & FLH L 7= (Figure 1)2, W DX
I b AR OREITER ST, BHE N— X0 M LICEBISITETT Lo T2,

5 For...
SN pyroly5|:3. » Oxidation
» (500-900°C) » Olefin hydrofunctionalization

+ Selective hydrogenation
» C-C bond forming reactions
+ Asymmetric carbene insetion

Metal nanoparticles Nitrogen-doped Carbon Incarcerated
encapsulated in polymer Metal Catalysts (NCI-M)

Figure 1. Nitrogen-doped carbon incarcerated catalysts

BERN—T =R HEMEORZEE EEEMEICERE L, 2L 2EMmE L THN
THTHEMAE R ~D R Z1T > 7o, BEE b LIcfiifilc, BB 2 LR
TLEITD LWV ) FET B —RE BB CIIe LR WIS OBRZENAIREIC 25 L 5
2 bivh, EEOERIFR ORI L0 2 S iz BRI gh il 4 | 2RI v
HZET.AIVORAT VK DERACFENT VLRSS, il & O dfEn 7>
B/NRO4 R TRl T 7= (Figure 2), A7 v —iEIc b TE ., K/
FRo> 4B FEHEN) T B B9 A Wik a5 5 = LIRSl L7, B dign bt 2 v 7256
RISV 7 BEENEEAS X 0 E D SOaEE R LTz,

R2
N/ -
J\ o HN’R2
R" "RS
+ R = R1
N 0.5 M NH4Br aq./ THF, rt Ij?ﬁ/\
RYTNA"g; ' 4=raq. 1 inn R4

Figure 2. Electrochemical Barbier reactions by using single zinc atom catalysts

1) Acc. Chem. Res. 2020, 53, 2950. 2) Org. Lett. 2018, 20, 5172; Bull. Chem. Soc. Jpn. 2019, 92, 1980;
J. Org. Chem. 2020, 85, 7543; Catal. Sci. Technol. 2022, 12, 1043; Chem. Asian J. 2021, 16, 232; J. Org.
Chem. 2021, 86, 15800; J. Org. Chem., 2022, 87, 16157; ACS Catal. 2022, 12, 5887; Angew. Chem., Int.
Ed. 2021, 60, 12786. 3) J. Am. Chem. Soc., 2023, 145, 11939.
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Precise Synthesis of Ligand-Protected Metal Nanoparticles and Nanoclusters for
Photoelectrochemical Applications

(Graduate School of Science, Tokyo University of Science) OTokuhisa Kawawaki

Nanosized metal particles have two major singularities as their size decreases. Metal
nanoparticles with a size of about 100 nm generate a confinement effect beyond the diffraction
limit of light due to localized surface plasmon resonance. I have clarified that the near-field
light of metal nanoparticles can be used to improve the efficiency of photochemical reactions
and the influence of their structural factors (size, shape, distance, etc.) on the activity
enhancement. Furthermore, metal clusters with a size of approximately 1 nm will have an
electronic structure like a molecule based on quantum size effects and will have a crystal
structure that cannot be obtained with bulk metals. I have created novel metal clusters, clarified
their physicochemical properties, and established a method to apply them as highly active
photo- and electrocatalysts. I will present that the understanding of the science of metal
nanomaterials and its applied research of both metal nanoparticles and clusters.

Keywords : Metal nanoclusters; Metal clusters; Metal nanoparticles, Electrochemistry;
Photocatalysis
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1) T. Kawawaki, Y. Takahashi, T. Tatsuma, Nanoscale, 2011, 3, 2865-2867.

2) T.Kawawaki, H. Wang, T. Kubo, K. Saito, J. Nakazaki, H. Segawa, T. Tatsuma, ACS Nano, 2015, 9,
4165-4172.

3) T. Kawawaki, T. Nakagawa, M. Sakamoto, T. Teranishi, J. Am. Chem. Soc., 2019, 141, 8402—8406.

4) T.Kawawaki, Y. Kataoka, M. Hirata, Y. Akinaga, R. Takahata, K. Wakamatsu, Y. Fujiki, M. Kataoka,
S. Kikkawa, A. S. Alotabi, S. Hossain, D. J. Osborn, T. Teranishi, G. G. Andersson, G. F. Metha, S.
Yamazoe, Y. Negishi, Angew. Chem. Int. Ed., 2021, 60, 21340-21350.

5) T. Kawawaki, N. Shimizu, K. Funai, Y. Mitomi, S. Hossain, S. Kikkawa, D. J. Osborn, S. Yamazoe,
G. F. Metha, Y. Negishi, Nanoscale, 2021, 13, 14679—14687.

6) B. Kumarf, T. Kawawaki®, N. Shimizu, Y. Imai, D. Suzuki, S. Hossain, L. V. Nair, Y. Negishi,
Nanoscale, 2020, 12, 9969-9979. "Equally contributed.
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Expanding Frontiers of Functional Space Materials Based on Pillar-Shaped Macrocycles
Pillar[n]arenes (! Graduate School of Engineering, Kyoto University) OTomoki Ogoshi'

Supramolecular chemistry, which assembles and organizes molecules using non-covalent
bonds, has been great attention as a method for creating next-generation materials. In this study,
we employed the pillar-shaped cyclic molecules "pillar[z]arenes" as building blocks to develop
supramolecular functional materials with various dimensional spaces using non-covalent bonds
and dynamic covalent bonds. Furthermore, we directly utilized the crystalline space of
pillar[n]arenes for the formation of host—guest complexes, revealing unique host—guest
chemistry, which is not observed in generally-used solution system.

Keywords :  Pillar[n]arenes; Host—guest property;, Regular polygonal structure; Planar
chirality; Space materials
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1) Review: Ogoshi, T.; Yamagishi, T.; Nakamoto, Y. Chem. Rev. 2016, 116, 1937. Book: Pillararenes,
Ogoshi, T. Ed.; The Royal Society of Chemistry: Cambridge, 2016.

2) Review: Shi, T.-H.; Ohtani, S.; Kato, K.; Fa, S.; Ogoshi, T. Trends Chem. 2023, 5, 537.

3) Review: Fa, S.; Kakuta, T.; Yamagishi, T.; Ogoshi, T. CCS Chem. 2019, 1, 50.

4) Review: Ohtani, S.; Kato, K.; Fa, S.; Ogoshi, T. Coord. Chem. Rev. 2022, 462, 214503.
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Development of Novel Catalysts and Reactions Utilizing Reactive Silicon Compounds
(\Interdisciplinary Research Center for Catalytic Chemistry, National Institute of Advanced
Industrial Science and Technology, *PRESTO, Japan Science and Technology Agency)

OYuki Naganawa

In this study, we explored the development of new catalysts and reactions utilizing three
reactive silicon compounds: hydrosilanes, chlorosilanes, and alkoxysilanes. Firstly, we
addressed the issue of byproducts in the conventional platinum-catalyzed hydrosilylation
reaction involving allyl chloride and trichlorosilane by employing a newly developed rhodium
catalyst. Next, the selective synthesis of methylmonochlorosilanes was achieved through the
palladium-catalyzed cross-coupling of industrially-produced polychlorosilanes with
dimethylaluminum chloride. Finally, we discovered that the direct esterification of phosphoric
acid proceeds efficiently with alkoxysilane. These three strategies enabled us to attain
selectivity and reactivity which have been challenging in synthetic organic chemistry.
Keywords : Silicon, Synthetic organic chemistry, Transition metal catalyst; Selective synthesis,;
Bond activation
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cl . Pt cat.

F Ph, Ph, F N + HSiCly ------ > 1 + other by-products
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2. [yp0oo352] RYYBASSUVEADOERMABEZARKE '
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B 2

[Pd(allyl)Cl], (2.5 mol%)
DavePhos (10 mol%) CIZI I\Ille I\IIIe I\IIIe
¢l Me,AICI (3.5 equiv) Me-Si-Cl + Me-Si~Cl +|Me-Si~Cl |+ Me-Si-Me
Cl—Si-ClI >
| M M
el 1,4-dioxane/hexane cl c € €
60 °C, 18 h n.d. 6% vyield 92% yield n.d.

(ZaxiP5Y] Y4 FRIEEMERAND Y VBOEEN I X TILERE 'V
BUE, Te 2 13T e BUSHEr A FBIbEHME L TT v ax vy T VHHICER LKk
DOBRZEICE D FATWD, DRENIRKRO U 2 F 729, T AIEEFEL T
LI, FARBGIRBEHIK 22 & OFEFEMICEEICEEND Y Y BOEIL EFHIZHT 5
BLAEE->TWD, Fxid, 7haxy I 0 2f0nhZ LT, ZNETREEE X
TNV RO ERENT AT LRI NHRANCHET S5 2 L2 A LT,

1) Y. Nakajima, S. Shimada, RSC Adv. 2015, 5, 20603 (review). 2) Y. Naganawa, K. Inomata, K. Sato,
Y. Nakajima, Tetrahedron Lett. 2020, 61, 151513 (review). 3) K. Inomata, Y. Naganawa, Z. A. Wang, K

Sakamoto, K. Matsumoto, K. Sato, Y. Nakajima, Commun. Chem. 2021, 4, 63. 4) K. Inomata, Y.
Naganawa, H. Guo, K. Sato, Y. Nakajima, Tetrahedron Lett. 2019, 60, 151086. 5) Y. Naganawa, A. Fujita,
K. Sakamoto, S. Tanaka, K. Sato, Y. Nakajima, ACS Omega 2023, 8, 5672. 6) Y. Naganawa, H. Kameo,
Y. Nakajima, J. Syn. Org. Chem. Jpn. 2023, 81, 14 (review). 7) Y. Naganawa, K. Sakamoto, Y. Nakajima,
Org. Lett. 2021, 23, 601. 8) Y. Naganawa, Y. Nakajima, S, Sakaki, H. Kameo, Eur. J. Org. Chem. 2022,
€202101477. 9) K. Matsumoto, J. Huang, Y. Naganawa, H. Guo, T. Beppu, K. Sato, S. Shimada, Y.
Nakajima, Org. Lett. 2018, 20, 2481. 10) Y. Naganawa, H. Guo, K. Sakamoto, Y. Nakajima,
ChemCatChem 2019, 11,3756. 11) Y. Naganawa, K. Sakamoto, A. Fujita, K. Morimoto, M. Ratanasak,
J.-y. Hasegawa, M. Yoshida, K. Sato, Y. Nakajima, ChemRxiv DOI: 10.26434/chemrxiv-2023-c5m0q
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Research on Group-13 Element Molecules Possessing a Vacant Orbital and an Electron Pair on
the Same Atom (Graduate School of Engineering, Nagoya University) Makoto Yamashita

We have discovered various new bonds, structures, and reactions by studying carbon-
substituted diborane(4) and aluminum anions. Furthermore, the properties of these molecules
having completely different structures can be understood in a unified manner by attributing
them to the fact that they have a vacant orbital and an electron pair on the same atom and that
overlapping of vacant orbitals generates a low-energy vacant orbital. The lecture will provide
an overview of these studies.

Keywords : Boron, Aluminum, Vacant Orbital, Electron Pair

BARDOAHE AL FIZBWN T, A 7 FEEUSTEM LAY O G RIZITI R E WK
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e, EERCER S BAEN VBT T CIRIEE A ERISEE RS 20, Fx
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ELT&E, TNHDVRT @)L, @A T L ERE]ST D 2 & DRVIKHER
—BLIRFB LIS ER T2, TAX S anti-fIIMU TR I AT VA b2
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Z &, BBMEEETRN HOMO ICHY T om0 IbtEE ~9 2 &, IZEKRT 5
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FEEOB X TT O L TE D AUXRFEICHET 5,

1. 2RFBRINT 2 (4)D KRG (Ar = o-tolyl)

KENF & DBEERG BRIREE
; _y 1t YH-HIEEHBAEAL
Af\BiB,Ar H, A g H AT Ar\&H —HOBIEBRNLA R B !
Ar/ \Ar Ar” “H” “Ar 3 ’B\T:'B\A \/B—Bﬁf&ﬁh{j_f@"'igiﬁ*&i
Ar A =/ DBIdBronstedi5 & |

— X, MIZFI OB RFBERR Al 7 =4 KBS RN ATRERERE LT L
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RAEEE SNAr BUD = FbERIREAZ R Z E b E LT, £, Y&BE~D T
VAR B A LD HRPID ALY A E RO A AR, E O AL 23 6 [
FEEOBET RN —HOMO & Al & Y OZEHENE L > 2K R /LF—LUMO & O
MCTOEBEBIZBBAETHLZELHLNE LTS, ~FTT I/ EHR A T =4
IR E DORSIC L VBT YV Al R B 2 ZABBID VR = U EE Y
WKL TT UV REBRIE LCTERT 228 E a7 2 VRO X7 LISk
L C amide ligation Z#2 Z 3 Z L 2 RWZE L7, £/o, TV EBR Al T =4 2R
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Catalytic Generation of Organic Electron Donors and The Application to New Synthetic

Reactions (ICR, Kyoto Univ.) OKazunori Nagao

Organic electron donor (OED) has been utilized as a non-metal reductant in organic synthesis.
In this study, we designed an OED-based catalytic system, enabling new synthetic reactions.
Two design principles for the catalytic system; 1) catalytic generation of OEDs bearing high
reducing ability and 2) thermodynamic and kinetic stabilization of OED-derived radicals
allowed to generate carbon-centered radicals from substrates and exploited the transient
radicals to diverse functionalization reactions through capture by OED-derived radicals.
Keywords : Organic Electron Donor, Radical; N-Heterocyclic Carbene; Organosulfur
Photoredox Catalyst; Cobalt Catalyst
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Nagao, H. Ohmiya. J. Am. Chem. Soc. 2019, 141, 14073. 3) Y. Matsuki, N. Ohnishi, Y. Kakeno, S.
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K. Nagao, H. Ohmiya. Nat. Commun. 2022, 13, 2684. 6) M. Nakagawa, Y. Matsuki, K. Nagao, H.
Ohmiya. J. Am. Chem. Soc. 2022, 144, 7953. 7) Y. Takekawa, M. Nakagawa, K. Nagao, H. Ohmiya,
Chem. Eur. J. 2023, 29, ¢202301484.

© The Chemical Society of Japan -B1326-2am-01 -



B1326-2am-02 AAL2a B1045SE2 (2024)

BORMRY 7 b OIS L= #Eaet RS F ORI

(AEXPET ' - JbX WPI-ICReDD?) OXffE Zei 12

Development of Functional Organic Molecules Based on Discrete Polyketones

(‘Graduate School of Engineering, Hokkaido University, “WPI-ICReDD, Hokkaido University)
OYasuhide Inokuma'?

Inspired by natural polyketide syntheses that utilize polyketone intermediates as common
precursors for generation of various bioactive metabolites, discrete polyketones composed of
3,3-dimethylpentane-2,4-dione as the repeating unit have been developed as flexible and
shapable molecular ropes. The polyketones were converted to m-conjugated chromophores,
metal ion adsorbents, and calix|3]pyrrole, a missing link in porphyrin chemistry, using rope-
inspired conformation induction. In addition, we have recently developed a polyketone-coated
microfluidic device for ovarian cancer diagnosis. In this presentation, recent advances in the
discrete polyketone-related chemistry will be presented.

Keywords : Polyketone; n-Conjugation, Chromophore; Conformation; Porphyrin
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1) M. Uesaka, Y. Saito, S. Yoshioka, Y. Domoto, M. Fujita, Y. Inokuma, Commun. Chem. 2018, 1, 23.
2)Y.Ide, Y. Manabe, Y. Inaba, Y. Kinoshita, J. Pirillo, Y. Hijikata, T. Yoneda, K. I. Shivakumar, S. Tanaka,
H. Asakawa, Y. Inokuma, Chem. Sci. 2022, 13, 9848. 3) Y. Inokuma, T. Yoneda, Y. Ide, S. Yoshioka,
Chem. Commun. 2020, 56, 9079. 4)Y. Inaba, Y. Nomata, Y. Ide, J. Pirillo, Y. Hijikata, T. Yoneda, A.
Osuka, J. L. Sessler, Y. Inokuma, J. Am. Chem. Soc. 2021, 143,12355. 5)Y. Inaba et al., Angew. Chem.
Int. Ed. 2023, 62, €202301460. 6) A. Yokoi et al., Sci. Adv. 2023, 9, eade6958.
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Development of Electrosynthetic Systems based on Rational Design of Electrolytes and
Electrocatalysts

(‘Graduate School of Engineering, Yokohama National University, *JST PRESTO) ONaoki
Shida,'?

A shift from thermal processes in the chemical industry is required to achieve carbon
neutrality. Organic electrolytic synthesis, in which molecular conversion of organic compounds
is performed by electrolysis, is attracting attention as an "electrification" technology for organic
synthesis processes because it can directly utilize electrical energy. However, organic
electrolysis reaction systems still have issues controlling reaction selectivity and energy
efficiency, which hinder social implementation.

The presenter has focused on electrolytes and electrocatalysts, which are the components of
reaction systems unique to electrochemistry and has promoted the control of reaction selectivity
and improvement of energy efficiency by rationally designing them, thereby pioneering
innovative electrochemical molecular conversion processes. In the presentation, the presenter
will review his research achievements in terms of (1) controlling the reactivity of radical ion
species based on electrolyte design, (2) improving reaction selectivity and reaction rate based
on electrocatalyst design, and (3) realizing innovative organic electrolytic synthesis processes.
Recent developments in the strategic design of electrolytes and electrocatalysts will also be
presented.

Keywords : Electrosynthesis; Electrolyte; Electrocatalysis; Electrification; Green Chemistry
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[1] (a) N. Shida, Y. Imada, S. Nagahara, Y. Okada, K. Chiba, Commun. Chem. 2019, 2, 24; (b) N. Shida, H.
Nishiyama, F. Zheng, S. Ye, D. S. Seferos, 1. Tomita, S. Inagi, Commun. Chem. 2019, 2, 124, (c) S. Yoshinaga, M.
Atobe, N. Shida, Electrochemistry, 2023, 91, 112002; (d) K. Okamoto, N. Shida, H. Morizumi, Y. Kitano, K. Chiba,
Angew. Chem. Int. Ed. 2022, 61, €202206064. [2] (a) S. Nogami, N. Shida, S. Iguchi, K. Nagasawa, H. Inoue, I.
Yamanaka, S. Mitsushima, M. Atobe, ACS Catalysis, 2022, 12, 5430; (b) Y. Ido, Y. Shimizu, N. Shida, M. Atobe,
ChemSusChem, 2021, 14, 5405, (c) J. N. Kondo, S. Ge, T. Suzuki, R. Osuga, T. Matsumoto, T. Yokoi, Y. Shimizu,

A. Fukazawa, N. Shida, M. Atobe J. Phys. Chem. C, 2022, 126, 19376. [3] Y. Shimizu, J. Harada, A. Fukazawa, T.
Suzuki, J. N. Kondo, N. Shida, M. Atobe, ACS Energy Lett. 2023, 8, 1010.
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Development of heterogenous catalysts using mechanistic study and machine learning
(Mnstitute for Catalysis, Hokkaido University) OKen-ichi Shimizu!

We have developed mechanism-, theory- or data science-driven development of
heterogeneous catalysts. The first half describes examples of catalyst development based on
mechanistic analysis, and the second half describes examples of catalyst development based on
machine learning (ML in Fig. 1) and automated global reaction route mapping.

Keywords : heterogeneous catalysts, reaction mechanism, machine learning
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Contribution of Chemistry Education Based on Disaster Recovery through Collaboration
among Junior High, High School and University Institutions ('Faculty of Symbiotic Systems
Science, Fukushima University, 2Research Institute of Synchrotron Radiation, Fukushima
University) OHironori Ohashi 2

In the wake of the Great East Japan Earthquake and the Fukushima Daiichi Nuclear Power
Plant accident, chemical research related to disaster recovery in Fukushima was developed.
And at the same time, a model for collaborative research among was established junior high,
high school and university.

Keywords : Junior High - High School - University Collaboration, Disaster Recovery
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Contribution to the Promotion of Chemistry Education Activities and the Establishment of
Inquiry-based Unit Design (Tokyo Gakugei University International Secondary School)
OTomomi Samejima

In the field of chemical education, I have served on many committees of the Chemical
Society of Japan. I have also put special emphasis on experimental education and inquiry-based
learning, and have designed and reported many units that incorporate experimental methods,
efficiency, and inquiry-based learning.

For the Chemical Society of Japan committees, | have served as a member of the National
High School Chemistry Grand Prix and Olympiad Committee, the Chemical Education Forum
Planning Subcommittee, and the Chemical Education Curriculum Building Subcommittee, and
have been involved in the promotion of chemical education.

In educational research, I have implemented and contributed to the spread of teaching
methods and evaluation methods that contribute to the cultivation of qualities and abilities
corresponding to globalization, as stated in the new Courses of Study. From the perspective of
active learning, I have actively practiced inquiry-based learning by setting inquiry themes that
integrate concepts and contexts, and have realized "what and how learners learn" rather than
"what and how teachers teach". The background of these practices is the work done in the
International Baccalaureate education program, in which I am deeply involved. Research and
development is underway based on comparisons of the International Baccalaureate curriculum
with the Courses of Study to ensure that the practices are in line with the current state of
chemistry education in Japan.

Keywords : Chemical Education; Inquiry-based learning;
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Development of Olefin Metathesis using Fluoroalkenes (Graduate School of Engineering,
Kyoto University) OMidori Akiyama

Olefin metathesis is a valuable reaction for the transformation of alkenes. However, there is a
considerable limitation: Fluoroalkenes are known to be reluctant substrates due to the
generation of thermodynamically stable Fischer-type fluorocarbene intermediates. Here, we
report the following topics regarding to olefin metathesis of fluoroalkenes in combination with
alkenyl ethers (Scheme 1).

(1) Discovery of a highly active Ruthenium catalyst for -cross-metathesis of
tetrafluoroethylene (TFE). A drastic increase in catalyst turnover number is accomplished in
the cross-metathesis of TFE and vinyl ethers. Ru7, with a seven-membered ring N-heterocyclic
carbene ligand, reached a TON of 4100; this is 2 orders of magnitude higher than the highest
hitherto reported value. With this catalytic system in hand, we synthesize various fluoroalkenes
in good efficiency.!")

(2) Development of TFE-mediated ring-closing metathesis (RCM). Arming with the
aforementioned efficient catalytic system, we achieved synthesis of cyclic 1,2-dioxyethene
larger than six-membered. Because RCM of divinyl diol is thermodynamically disfavored, it
hardly proceeds. We overcome this limitation by addition of TFE in situ, which makes the
reaction exergonic.

(3) Development of alternating ring-opening metathesis (ROMP) of fluorinated
norbornenes and dihydrofuran. Norbornene derivatives (NBEs) are commonly used
monomers for ROMP. We find that vinylic fluorine substitution suppresses
homopolymerization of NBEs, which can be harnessed to achieve alternating ROMP with
dihydrofuran. The fluorine substitution not only controls the reactivity, but also tunes the
stability and degradability of the obtained polymer.™

Keywords : Olefin metathesis; Ruthenium catalyst; Fluoroalkene
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Scheme 1. Three kinds of olefin metathesis using fluoroalkenes developed in the present work
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[1] Mori, K.; Akiyama, M.; Inada, K.; Imamura, Y.; Ishibashi, Y.; Takahira, Y.; Nozaki, K.; Okazoe, T.
“Highly Active Cross Metathesis of Tetrafluoroethylene with a Seven-membered NHC-Ruthenium
Catalyst” J. Am. Chem. Soc, 2021, 143, 20980-20987.

[2] Tashiro, K.; Akiyama, M.; Kashiwagi, K.; Okazoe, T. “The Fluorocarbene Exploit: Enforcing
Alternation in Ring-Opening Metathesis Polymerization” J. Am. Chem. Soc. 2023, 145, 2941-2950.
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Catalytic Activation of Carboxylic Acids and Carboxylic Acid Derivatives ('Graduate School
of Pharmaceutical Sciences, Kyushu University, “Institute for Advanced Study, Kyushu
University) ORyo Yazaki'

Carboxylic acids and their derivatives are readily available in a wide variety of structures,
and various synthetic methodologies have been developed. Among these methodologies,
transformations via enolization are considered particularly significant. In this study, we
succeeded in developing a iron/alkali metal cooperative catalyst system and a ternary catalyst
system for the catalytic activation of carboxylic acids, and a silicon catalyst system for the
catalytic activation of amides and esters.

Keywords : Carboxylic acid; Enolization; Oxidation; Deuteration
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1) Tanaka, T.; Yazaki, R.; Ohshima, T. Chemoselective Catalytic a-Oxidation of Carboxylic Acids:
Iron/Alkali Metal Cooperative Redox Active Catalysis. J. Am. Chem. Soc. 2020, 142, 4517-4524.

2) Tanaka, T.; Koga, Y.; Honda, Y.; Tsuruta, A.; Matsunaga, N.; Koyanagi, S.; Ohdo, S.; Yazaki, R.;
Ohshima, T. Ternary Catalytic a-Deuteration of Carboxylic Acids. Nat. Synth. 2022, 1, 824-830.
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Low-Valent Titanium-Mediated C—O Bond Homolysis of Alcohols (Division of Material
Chemistry, Graduate School of Natural Science and Technology, Kanazawa University)
(OTakuya Suga

Alcohols serve as common precursors of various reactive intermediates for C—C bond
formation, albeit through appropriate functional group interconversion (FGI) such as halogen
substitution. In this presentation, we introduce a method to homolytically cleave hydroxy C—
OH bonds without any FGIs, and the synthetic applications of the generated carbon radicals.
Highly oxophilic low-valent titanium reductants were found to directly cleave the C-OH bonds.
For example, TiCls(2,4,6-collidine) can activate benzylic C(sp’)-OH bonds,! whereas
TiCly(cat) (cat = catecholate) can also activate “non-activated” C(sp’)-OH bonds.?> The
synthetic application includes radical addition reaction to electron-deficient alkenes,'* nickel-
catalyzed cross-coupling reactions with aryl halides,* and reaction with styrenes.* Furthermore,
it was also found that an ether C—O bond in a certain substructure can be cleaved as well.
Keywords : Alcohols,; Radicals; Titanium

TV 3 — U 3Rk & IRIEMER R O ILEATEMA & Bl STV DD, 2L DA, £
noida i ko ke ReX U ROEREEBEA TR E LT 5, AREKTIL,
BREELHEZRLZ < Fuaxviko COH faartl 74 v 7 Ui+ 5
FiEL, R UTERZET NV OERACFRR B O TR T 5, Texld, SV
FBUFE L= &2 R Rl F % v ) 2RHT2 2 ik - T, BEEMIC
C-OH 5 & ZIEMEALT 2 FIEZ B L7, Bl 213 2 5eH & & 12 TiCl(2,4,6-collidine)
ZHAWVIUL, NPT L a—® C(sp®)-OH #E& % D, TiCly(cat) (cat = catecholate)
ZHAWHIE, FOfo [RIEM ] C(sp’)-OH #EE bUINAfRETH D 2, ZhbDFiE
X, EFARRT T AOINBOERe D, =y A X b7 a X0y 7Y T
D, AF U UFHEERA~OMMBIL Y72 EICRHIHTE 5, £z, HHFEO=—T /L C-0
FEOLRERRICIEMHAE TE D Z LA LD T, TN T 2,

c
lf\\ H>(\/
C>r0H = ¢ | - H \\ Ho o
G, OH H low-valent e H)*H ~ AN c>(\/

el N c
‘ CL_OH TI o B XQ/ g>(\/

Alcohols as C- feedstocks Application

1) T. Suga, S. Shimazu, Y. Ukaji, Org. Lett. 2018, 20, 5389.

2) T. Suga, Y. Takahashi, C. Miki, Y. Ukaji, Angew. Chem. Int. Ed. 2022, 61, €202112533.
3) T. Suga, Y. Ukaji, Org. Lett. 2018, 20, 7846.

4) T. Suga, C. Miki, Y. Ukaji, ChemistryEurope, 2023, 1, €202300033.
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Covalent Bonding and Interface Junction between Organic Semiconductors and Redox-active
Units toward Adding New Features (' Faculty of Engineering and Design, Kagawa University)
OKeishiro Tahara

Organic semiconductors are important materials that play a central role in organic electronics,
but molecular design guidelines and printing processes to increase the carrier mobility of
electrons and holes are being partially established. Here I present representative examples of
adding new features to a well-known, small molecular p-type organic semiconductor,
benzothienobenzothiophene (BTBT) through combining redox-active units. First, conjugation
of a self-assembled monolayer having ferrocene units and a crystalline thin film of a BTBT
derivative exhibited electrical bistability in transistor operations through trapping and
detrapping of hole carriers at the ferrocene/BTBT interface. Second, covalent attachment of a
pyridyl unit followed by hybridization of a bulky Lewis acid transformed a hole transport
material to an electrochemiluminescence emitter in the solid-state function of BTBT.
Keywords . Self-assembled Monolayers; Redox-active; Organic Semiconductor; Organic
transistor,; Electrochemiluminescence

AREERIL, AL 7 ho=7 20T EH 5 BHELRMEITH L3, BT« &
— N DOF v VT BENE LD D20 05 Faxat e s~ 7 & 21T BT HE ST
S22 5, IWFEOWIKRO—2IL, EXLFHE] L OETHY | EffsE
OREE L TEMRELZ F—7 S EREEREF 0, AEEIRE & B ERK
RS E B RLFE N T O UARAX R ERBBE SN TV D, M AR TRT A
A ADOER D @mPERRALIZ T . T8 R O A BB AR BHT . S0k O Bk
KRN 2, A A AREMERT M7 E 2o e 2 5o Z &gk 72 5, —
T, EEEIX. INFEFTEBELTHOFDOL Ry 7 A&IENLI-HEREBIHRIZELY #HA
Tz, U Ry 7 A=y M &SR L@ TREBRMECEMAE e & Bk
Sy EFCOMSE T DAV AL A AR B O FBERE O BRIEIZIE T 2 & &
U T, AGEE T, BN RALENE LSV —VBENE 2R3 p A8 /RT
Ho, RV Fx: )RV F AT = (BTBT) & ABWEICAW R RN T 5,
1. =@ 672 5 BEEOER & AR A E Y ~OJSH]

MEtOREOWE 2 - WET 2682070 F&E LT, H OIS 7R (self-
assembled monolayer, SAM)DERINZ T B 5h, ZHETL Ky 7 ARG SAM O XK
ik, HEMEWE (B oXRmICEENM I TE I, A TIE, EERIED Si0, 1
BAVIED R A F - —F v e L. 7xav U Fl8EOHRy Ty 7T o7
FlZ T SAM 2B L7z, O EHICE#HT VS L2 AT 5 C8-BTBT A
XH, B R ERRE L, @253, VT UVAXEMEERRHME LT E 2 A,
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1) Chem. Commun. 2014, 50, 15071. 2) Chem. Eur. J. 2019, 25, 13728. 3) Bull. Chem. Soc. Jpn.
2018, 91, 1630 [BCSJ Award Article]. 4) Chem. Lett. 2020, 49, 485 [Highlight Review]. 5)
Langmuir 2020, 36, 5809. 6) Dalton Trans. 2019, 48, 7367. 7) Inorg. Chem. 2020, 59, 17945. 8)
Angew. Chem. Int. Ed., 2023, 62, ¢202301109 [Hot Paper] [Front Cover].
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Development of Macrocycle Complexes Enabling Efficient Polymer Main Chain Conversion
and Exploration of Their Functions ('Department of Pharmaceutical Sciences, Shujitsu
University) OKoji Yamamoto'

Complete transformation of polymer main chains is an attractive process to produce
functional materials. However, polymer main chain transformation reactions generally fail in
low conversion. On the other hand, in living systems, biopolymers penetrate the inner cavity
of cyclic enzymes, and the polymer main chains are converted continuously from the molecular
end to complete the reactions. In this study, we developed a variety of macrocycle complexes
composed of a transition metal and a cyclic ligand and achieved complete transformation of
the polymer main chains. Furthermore, the functions of the complexes were also explored.
Keywords : Macrocycle Complexes; Transformation of Polymer Main Chain; Rotaxane;
Macrocycle Ligand

o1 B O A E DS e A - R IR D TR e E Al T e R b7
D, BT RFORI LT @G FHEEIIRE A NI Ve 52 M/ Ens. L
ML, By ORBEEROREFNIZ D, FHEEHOFIIMmD TR D V. —75,
ERNIZIBWTIE, 28, iR & OAEKRE DT DS EERIC L > TEZ=EAIZ il
XD, DNA BEZERC LT Y X7 L7 —BIZ o ROoNALE D, 20
WALIZAER 72 Bl S, Kimd> e (Processive) M OERICMIN S D, K
WF2ETlE, Processive ZREEZSUSHAEME L, BRIRENL 7O NFLISER 4R 2 B S
i~ a4 7 gERIZER Lz (K 1a). SEARNILTRE NN T 5 &, Hil (B
0 X)) AR L, FEERIREEIR CIIR L7 W il E H 3 K OWEBE 2 R B3
L.~ rut A 7 VEERER LB L 20, BO T EHOREREEFEH LT (K 1b)
V. EBHIT, FEERNBELND O X Y UG AR LT EERE A BRI L 7= 97,

(@) zperE O

BATEE
@( a_._.@;—(/-w B
« RTLZEME RISHY A ~

Q. ERWYA R
N BREMT
X 1.(a) ~7 2% A 7GR LY (b) #En Z 4 S &2 5 A OIS

1. ¥4 9 ) BEBHEIAMET IS FIHETR

FRIE SIS D BRI IR ECAL 738 L OSSR #EA R S . 77, 1 2 A1, 85K PS-1,2,
32ERL, ELHEAHALMNICLTZ. 2095, A1 BLO2-Pt VT, &
DY EHOTREEEFER LY., KUY T ULy LX) (PAU) ZfEEo 1 TRLEL
T5HL, HFHNEe Ra7 I R FEHETEITL, RUAFHY U v (POX)
(bR 100% CELN- (K la). /2, RV T7x2=LT7EFL > (PDA) # U=
FNT T AAHAET, O 2-Pt TRILT 5 L, pFe M U A baETL,
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X ESY T B O FRE O PR A B s ?
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1) A. V. Zhukhovitskiy, M. Ratushnyy, R. A. J. Ditzler, Synlett 2022, 33, 1481; 2) K. Yamamoto, K.
Higuchi, M. Ogawa, H. Sogawa, S. Kuwata, Y. Hayashi, S. Kawauchi, T. Takata, Chem. Asian J. 2020,
15, 536; 3) K. Yamamoto, K. Higuchi, S. Kuwata, Y. Hayashi, S. Kawauchi, T. Takata, Dalton Trans.
2020, 49,2781, 4) K. Yamamoto, R. Nameki, H. Sogawa, T. Takata, Tetrahedron Lett. 2020, 61, 151870;
5) T. Takata, K. Yamamoto, K. Higuchi, M. Ogawa, A. Kawasaki, S. Mizuno, H. Iwasaki, M. Nagashima,
Y. Hayashi, S. Kawauchi, K. Nakazono, Y. Koyama, Angew. Chem. Int. Ed. 2023, 62, €202303494; 6)
K. Yamamoto, R. Nameki, H. Sogawa, T. Takata, Angew. Chem. Int. Ed. 2020, 59, 18179; 7) K.
Yamamoto, H. Sogawa, T. Takata, Polym. J. 2021, 53, 565.
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Development of Photocatalytic Systems Based on Photochemistry of Metal Complexes
('School of Science, Tokyo Tech., *Graduate School of Advanced Science and Engineering,
Hiroshima Univ.) OOsamu Ishitani'~

Global warming and shortage of fossil resources are serious concerns for humanity. Artificial
photosynthesis that converts sunlight energy to chemical energy is one of promising research
fields for giving solutions to these problems. In this presentation, I summarize our researches
for developing photocatalytic systems based on photochemistry of transition metal complexes,
which aims at construction of useful artificial photosynthesis.

Keywords : Artificial Photosynthesis, Photochemistry of Metal Complexes, Photocatalyst
for CO; Reduction, Photocatalyst for Hydride Transfer, Accumulation of Photon Energy

IARSED NFEOFTIZBE b 5GP » = 3L ¥ — « MIBRERBERIRE ORI 1T, Kt
TRV F — & @R TR ATRE b RV — BT 5 720 D USSR DOREEEN
VBEARFRTH D,

Fexld, EWZHAEERT @8 & BN OB D B 5 7o D AR THIBER VS
Pea T @ REHADEIRBICER L, ZNATEH T2 2 &L Tzt r ¥ —
DALFT RN X =DM 2T 5 (NTIEERR) ORI Z B L THEZ D T
Do T DORER, BIBEFIRDO AIHCIURFE, PSRRI R 2 HiI1E L mbgrE b7
L FEORBICHI L, ENOEIEHT 5 2 & ToBERE iz s L AR,
FRIZHT T 72 EhsRE COx WBER T AT A ZAIRIT A Z LR TE T, ZHETHED
WIZERIE, LFOX OIS oD (FIEE ZHE LUK - Xl Z, A
SRRITHRIT T 2),

1. COy &t Z BiE 9 % B (Al O S RE (b
2. BBEEICAE & ERORIFRRIM A IC X D Z A F — 2Bl O B3
3. @ CO fltEMRE 2 AT 5 @ B SE AR DI L, & ARIREE CO, & B HEE T 2 Ot fi

PSR X OB R AR R~ B
4. v RV NBENZT 2 B8 2 4R eSOt Al oAl
5. Re(DFERDFHICLIS DFE I LOLHIEMRE 2 T 2 85K U ~ — B i~ D5 H]
6. EBEEIRDHT LSS A O B3

RFHTIE, 2D XD RIFZEZIT O IV - -k E2 G, BRO R A5 5,
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1) (a) J. Photochem. Photobiol. C, 2015, 25, 106-137; (b) ACS Catal. 2017, 7, 70-88. 2) Acc. Chem. Res.
2022, 55,978-990. 3) J. Am. Chem. Soc. 2022, 144, 6640-6660. 4) Coord. Chem. Rev. 2023, 477,214955.
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Development of Semiconductor Photocatalysts for Water Splitting and CO. Reduction of
Artificial Photosynthesis

(Faculty of Science, Tokyo University of Science) O Akihiko Kudo

It is indispensable to develop technologies to produce green hydrogen and utilize
carbon dioxide using water as an electron donor for achievement of a carbon neutral
society and solution of resources, energy, and environmental issues. Artificial
photosynthesis using a semiconductor photocatalyst is one candidate for it. In the
present study, development of single-particulate and Z-schematic photocatalysts
based on metal oxides and sulfides for water splitting and reduction of carbon dioxide
are introduced.

Keywords: photocatalyst, artificial photosynthesis, water, hydrogen, carbon dioxide

HIBRHFE COEP « =¥ — « BEMEOMRC —R o =2 — N T a0
TR EFERT HT-DI21E, 7V —rokFERE RS OV, o0& WF(LHAT (CCU) DfE
NENRFR CTo D, OEBRAREREIN & LT, AR el 2 Fv 72 K fiE<e Co,
HEILBEH SN TWD, ARG E AWK a 2 M r ) — o kFERLGENE L
SHAUE, FIHY - AEREA N MIEEH b D L7 D, HELIL, A
D SRR FHEFHZEE D T 2 < ORGP MER IR Z BT L CT& 72, & HlZ, MHA
(ZBRFE L 7= el & BhARIE 2 €, KB B TIRE LTz CO. D ERIRIVE TG &
TR SEBRT TR L 72, AT, BARR e A2 /R 5,

1. BVWETFIERZTEBRBRLY Ao B R

KFRIZR LT HT% D EAURZ R X 2 VERT R U o Al
(Ni0/NaTa0;:La) ZBH¥E Uiz, Z OYeflitix, FEARITE > TH DAt o; 2 KIiZiz
FTHEHTDHIET T, Ko (H0-H + 1/20,) (2K 0 AERKT 2KFELEEED
MABRTEDIZEDENENE 2T, MUk, MARICARME CIIm a3 72K 3 I XA v 6E
ThbHEWND RFITR LT, oy, #2752 LT Defilitor; &
K1 72T THERNRRKGENAEETH D Z L BFFE LT,

2. hE OREEEHIC X 5 RIS EES BRI X UE btk o BR %
KD HFIHOBLE DG, ARG A MR O BRI X EE 23R & 72> T
W5, BERER N7, MEFEE, 3BIXOEEERERE Do T E o
Ry P=T7 Vo7« JYVRINT DT ) T2 LT, SRR
PEE BRIy - AL CRbE A BRI L T & 72,

Ti0,=° SrTi0; 72 & DRI CISEMENCARIEEIZ, Rh, Ir, Ru, Cr, Ni & Ta*"<°Sb™ 7
RN —E U 7T LI2L0, KFERSCEEALRITTEE R T2 < ORI
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BN CARE D BRI ) LTz, EBeE N— B I L2 A S B T e E L
SN ENWI ZNETOFFRICK LT, @HRAANE R—=XU kI R—R0 b
EIEIRTHIUE, OGS EMEEZ R CEL L 2FHIEL,

e 7 HEHA TiE, Bi(I1D), Sn(II), Ag(l), Cu(l) ASZEhHy7eefbiiirgnt t# T
HDHZLHERWE L, ZOREHE LT, 2.4eV DN KX ¥ v 7 &2 FFO BiV0,
ki3 817 415, Bibs BLIEDS Z OMEIOAME 4 Fisll %5 L, MiEFa 2L
FIFTAY Ry v 72 LTWDOREMTH D, 20 BiVo, flfitiE, ik
WHEMETOY 7 MR 7T r e ALV HEICARTE 5, oML, KO
BIC X DB AR D T2 O ARIEAES L OBET 7 — Rk E LT, iR CafgE
DOXGE 72> TN D,

3. B FRBIOZ R F— 2BIFHEK S AREAREE R D B3
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SRR DB IS Lz, ZDHFTH, SrTi0s:Ir, Sb, Al 0
SrTi0s:Ru, Sb, A1 JEAEIX, 600nm LA EORIFDEIZINE LK EZ S 5 2 LA TE
Do ZAUDH O TN LE RSB &V ) KR TH Y, "G
MR R AR AR & Uit R L oL OPEREE R T,

7 A% — WA KA R EAIEE & U C, SrTiOs:Rh, BiV0,, B IO~ DEAx
R MG DR T 2R R 2 BT LT & e, £, B miEAlZ Huvian
BRI L Ry ML AR — ARG RN L TE T,

4. KZBFRE U ZBRLRFBITICEIEMERIEAEE O BRI

S 2 V2 COETEIZBW T, NLHEGROBIENOKEE R E L, BEL
T S Z LIS TEBERRETH L, 740 ) HHE R—Ev 7 L7z NaTa0; X
BaLa,T140,5 Y|z Ag Bt 2 HEF9-25 Z LIk 0, COZEmIZ LB —MfbiRIFAE
FRSEZNRICETT 5 2 L2 RWTE LTz, KE CO.DHRMNE, KR ORIGTH
HICHEDLLT, KBEREY b —E(LRFEAERD 90% L EOFIRMETH#EIT L2 Z
CITFFETREZLETH D, ZHUL, KEERP T, KEETRE L TRIFLEREM
W2 5 @3RI CO, 238 T L 72 WO CTONMBEAR TH D, S HIZ, Ag DDV
|Z Rh-Ru X° Pd-Ni EBMilE 2 WD &, A X2, =&y, TasXu i oK
FOAERTHEEHAO L, —F, 7 AF—LADR L LT, “biRE
BITEAREE & U T (CuGa) o.5ZnS;, FEFEAROLANEE & LT BiV0, B F{RiEH & L&
TTHERIL 7T 7 = 2 (RGO) & W5 Z LT k0, Sfilll 2 fE S W 7= KER i Bs 0
TAKREZBEFIRE LTz COLBILA PN T CH#ITT 52 &2 RWE LT,
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Revealing Atomic Dynamics of Clusters with Electron Microscopy (Laboratory for Chemistry
and Life Science, Institute of Innovative Research, Tokyo Institute of Technology)

(OTakane Imaoka

The structure of atomic clusters supported on the surface of solid supports is amorphous and
constantly changing, making structural analysis methods such as X-ray diffraction completely
ineffective. To elucidate the reality of these atomic clusters, we developed a new method of
structural analysis based on the direct observation of atomic images and their dynamics using
an atomic resolution electron microscope. As a result, in addition to the AuAgCu triatomic
molecule, we discovered 20 types of previously unobserved homonuclear and heteronuclear
metal diatomic molecules, and revealed the super-miscibility effect of metals and inorganic
substances that manifests only at the sub-nanoscale.

Keywords : Electron microscopy, Clusters, Dynamic structures, Alloying, Subnanoparticles
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1) T. Imaoka, T. Toyonaga, M. Morita, N. Haruta, K. Yamamoto, Chem. Commun. 2019, 55, 4753-4756.
2) T. Imaoka, H. Kitazawa, W. Chun, K. Yamamoto, Angew. Chem. Int. Ed. 2015, 54, 9810-9815.

3) T. Imaoka, Y. Akanuma, N. Haruta, et al., Nature. Commun. 2017, 8, 688.

4) M. Takahashi, H. Koizumi, W. Chun, M. Kori, T. Imaoka, K. Yamamoto Sci. 4dv. 2017, 3, e1700101.
5) T. Tsukamoto, T. Kambe, A. Nakao, T. Imaoka, K. Yamamoto Nature Commun. 2018, 9, 3873.

6) K. Takada, M. Morita, T. Imaoka, et al., Sci. Adv. 2021, 7, eabd9887.

7) M. Inazu, Y. Akada, T. Imaoka, et al. Nature Commun. 2022, 13,2968.

8) Q. Zou, Y. Akada, A. T. Imaoka, et al., Angew. Chem. Int. Ed. 2022, 61, €¢202209675.

9) M. Wakizaka, A. Atqa, W. Chun, T. Imaoka, K. Yamamoto Nanoscale 2020, 12, 15814-15822.

10) T. Kambe, A. Watanabe, T. Imaoka, et al., Adv. Mater. 2020, 32, 1907167.
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Precision Synthesis and FElucidation of Properties and Functions of Medium- and
Macromolecules with Unique Topology (Institute for Chemical Research, Kyoto University)
Shigeru Yamago

Structure is a vital determinant of the physical properties and functions of molecules and
materials. Yet, several middle- and macromolecules with unique structures (topology) are still
challenging to synthesize. In this presentation, the effort to develop a new and practical
synthetic method of such medium- and macromolecules will be discussed. In addition, the
unique physical properties and functions of the synthesized molecules will also be discussed.

Keywords :  mConjugated Oligomers; Cycloparaphenylene; Dendrimer; Hyperbranched
Polymer,; Topology

%%%%Mx“%%%®%AW®%é%%%%&E?éi%&%f?%éi@ﬁ
R iE (bR o—) 2R bRPLEMRPRNETH > =P n Fomn 7 %
HLU., ZFHZLOERIEEZRE L (K1), Sbic, ARLIESGFO hRuY
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References.

1) “Organoplatinum-Mediated Synthesis of Cyclic n-Conjugated Molecules: Towards a New Era of
Three-Dimensional Aromatic Compounds”, Yamago, S.; Kayahara, E.; Iwamoto, T. Chem. Rec.
2014, 14, 84-100.

2) “Practical Synthesis of Dendritic Hyperbranched Polymers by Reversible Deactivation Radical
Polymerization”, Yamago, S. Polym. J. 2021, 53, 847-864.
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Flash Synthetic Chemistry Led by Flow Microreactor Research
(Graduate School of Science, Hokkaido University) O Aiichiro Nagaki

Speeding up the synthetic chemistry that supplies medicinal, agrochemical, and
functional materials has been expected to contribute considerably to sustainable
development of society. However, due to the limitations of flask chemistry, synthetic
chemistry is dominated by mild reactions over long periods of time, and the time
required for synthesis could be a bottleneck in carrying out R&D and synthetic
production. The presenter has utilized originally developed flow microreactor system
to conduct research from the points of view in both reaction and synthetic process,
opening a new field of flash synthetic chemistry.

Keywords: flow microreactor, flash synthetic chemistry, speed-up
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1) M. Takumi, H. Sakaue, A. Nagaki, Angew. Chem. Int. Ed. 61, €202116177 (2022).
2) A. Nagaki, Y. Ashikari, M. Takumi, T. Tamaki, Chem. Lett. 50, 485-492 (2021).
3) Y. Ashikari, T. Kawaguchi, K. Mandai, Y. Aizawa, A. Nagaki, J. Am. Chem. Soc. 142, 17039-17047
(2020).
4) A. Nagaki, K. Imai, S. Ishiuchi, J. Yoshida, Angew. Chem. Int. Ed. 54, 1914-1918 (2015).
5) A. Nagaki, D. Ichinari, J. Yoshida, J. Am. Chem. Soc. 136, 12245-12248 (2014).
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Revealing ion recognition mechanisms of naturally occurring ionophores by cryogenic ion trap

infrared spectroscopy (! Graduate School of Science, Tokyo Institute of Technology)
OKeisuke Hirata!

Molecular/ion recognition plays a fundamental role in life. lonophores are molecules that
selectively bind to certain ions and are potential antibacterial drugs due to their high biological
activity resulting from ion selectivity. On the contrary, the principle of why ion selectivity
emerges remains unclear. In this study, we aimed to elucidate the principle of ion selectivity of
ionophores at the molecular level using an original methodology combining mass spectrometry
and cutting-edge gas-phase laser spectroscopy. The results showed that valinomycin, a K*
ionophore, can encapsulate ions of different sizes by changing the cavity size. For Na* with a
low complexation constant with VM, however, water molecules interact directly with Na* by
entering the cavity, which induces structural distortion of VM.'? A new ion recognition
mechanism has been revealed that is driven by structural changes caused by water molecules.
Keywords : Infrared spectroscopy, lon recognition, gas-phase spectroscopy
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1) K. Hirata et al., Phys. Chem. Chem. Phys. 2023, 25, 1075. 2) K. Hirata et al., J. Phys. Chem. Lett.
2023, 14, 5567.

© The Chemical Society of Japan -B1326-3am-03 -



B1326-3am-04 BAL24 B104ESES (2024)

BIERAA Y b5y TS ANMEC BRFELEMDILFE
R RBEJEHE) OFfts 45

Structural Investigation of Hypervalent Compounds by Gas-Phase Spectroscopy Combined
with Cryogenic lon Trap (Graduate School of Advanced Science and Engineering, Hiroshima
University) OSatoru Muramatsu

Hypervalent compounds possess a main group element with apparent formal valence
surpassing the Lewis octet rule. Their stabilities have been rationalized by considering several
unique bonding schemes, although experimental attempts to directly observe and quantitatively
evaluate these bonding/electronic states have been scarce. In this talk, I share our recent results
on hypervalent carbon, bromine, and iodine compounds to tackle the above-mentioned
challenges through our gas-phase spectroscopic techniques combined with a cryogenic ion trap.
Keywords: Hypervalent compounds; Gas-phase spectroscopy, Cryogenic ion trap;
Photodissociation spectroscopy,; lon mobility mass spectrometry
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[1] Braida, B.; et al. Nat. Chem. 2013, 5, 417. [2] Cavallo, G.; et al. Chem. Rev. 2016, 116, 2478. [3] I
g, b5 & T2, 2021, 74, 210. [4] Muramatsu, S.; ef al. Chem. Eur. J. 2023, 29, €202203163.
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Quantum Chemical Understanding of Complex Chemical Reaction Systems (/nstitute for
Materials Chemistry and Engineering, Kyushu University) Kazunari Yoshizawa

Quantum chemical calculations have been widely used for understanding the structures of
molecules and solids, their electronic properties, and their chemical reaction mechanisms. On
the basis of wide experience of electronic-property studies of n-conjugated systems such as
conducting polymers and research and development of coating in a steel company, | have done
various studies on selective oxidation of methane, nitrogen fixation by transition-metal
complexes, orbital theory of single-molecule electron transport, and molecular mechanism of
adhesion interface using quantum chemical calculations. In this lecture, I will mainly talk about
methane oxidation and functionalization.

Keywords :Applied quantum chemistry; Methane selective oxidation, Nitrogen fixation; Single-
molecule conduction; Theory of adhesion
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1) M. H. Mahyuddin, Y. Shiota, A. Staykov, K. Yoshizawa, Acc. Chem. Res. 2018, 51, 2382.
2) H. Tanaka, Y. Nishibayashi, K. Yoshizawa, Acc. Chem. Res. 2016, 49, 987.

3) K. Yoshizawa, Acc. Chem. Res. 2012, 45, 1612.
4) S. Nakamura, S. Yamamoto, Y. Tsuji, K. Tanaka, K. Yoshizawa, Langmuir 2022, 38, 6653.
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Exploration of the Novel Physical Properties of Molecular Materials through Solid-State
Electrochemical Processes (Graduate School of Science, Nagoya University) OKunio Awaga

The use of electrochemical processes in solid-state chemistry has long been known, such as
electrochemical crystal growth of charge-transfer complexes and electrochromism of insoluble
molecular thin films. Recently, secondary batteries in which molecular materials are used as
electrode active materials have attracted much interest. In this study, we aimed to elucidate the
operating mechanism of such molecular secondary batteries physicochemically and to control
the physical properties of molecular solids by using solid-state electrochemical reactions.
Furthermore, we realized the "strongly isotropic" structures proposed by mathematicians as
molecular materials, and developed the study of physical properties of strongly isotropic
lattices through solid-state electrochemical processes.

Keywords : Molecular Materials; Solid-State Electrochemistry; Valence Control; Strong
Isotropy, Polyhedral m Conjugation
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Development of Novel Catalytic Nitrogen Fixation Systems by Using Transition Metal
Complexes (School of Engineering, The University of Tokyo) OShogo Kuriyama

In recent years, the development of nitrogen fixation reactions using transition metal
complexes under mild reaction conditions has attracted much attention. In this study, we have
succeeded in developing efficient molybdenum catalysts for ammonia formation under ambient
conditions. In addition, we have developed novel nitrogen fixation reactions using late
transition metal complexes such as rhenium, iron, and cobalt complexes as catalysts.
Keywords : Nitrogen Fixation;, Ammonia; Hydrazine; Transition Metal Complex; Pincer
Ligand
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1) S. Kuriyama, K. Arashiba, K. Nakajima, H. Tanaka, N. Kamaru, K. Yoshizawa, Y.
Nishibayashi, J. Am. Chem. Soc. 2014, 136, 9719. 2) S. Kuriyama, K. Arashiba, K. Nakajima,
H. Tanaka, K. Yoshizawa, Y. Nishibayashi, Chem. Sci. 2015, 6, 3940. 3) S. Kuriyama, K.
Arashiba, K. Nakajima, Y. Matsuo, H. Tanaka, K. Ishii, K. Yoshizawa, Y. Nishibayashi, Nat.
Commun. 2016, 7, 12181. 4) S. Kuriyama, T. Kato, H. Tanaka, A. Konomi, K. Yoshizawa, Y.
Nishibayashi, Bull. Chem. Soc. Jpn. 2022, 95, 683. 5) S. Kuriyama, K. Arashiba, H. Tanaka, Y.
Matsuo, K. Nakajima, K. Yoshizawa, Y. Nishibayashi, Angew. Chem. Int. Ed. 2016, 55, 14291.
6) F. Meng, S. Kuriyama, H. Tanaka, A. Egi, K. Yoshizawa, Y. Nishibayashi, Angew. Chem. Int.
Ed. 2021, 60, 13906. 7) S. Kuriyama, S. Wei, H. Tanaka, A. Konomi, K. Yoshizawa, Y.
Nishibayashi, /norg. Chem. 2022, 61, 5190. 8) R. Kawakami, S. Kuriyama, H. Tanaka, K.
Arashiba, A. Konomi, K. Nakajima, K. Yoshizawa, Y. Nishibayashi, Chem. Commun. 2019, 55,
14886. 9) R. Kawakami, S. Kuriyama, H. Tanaka, A. Konomi, K. Yoshizawa, Y. Nishibayashi,
Chem. Lett. 2020, 49, 794.
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Applications of Synthetic Metal-Sulfur Clusters: Biochemical Analyses and Catalysis for
Reduction of Small Molecules (/ICR, Kyoto University) Kazuki Tanifuji

Transition metal-sulfur clusters are ubiquitous as enzymatic cofactors and play critical roles
in various molecular transformations. Studies of their synthetic counterparts have primarily
focused on structural and spectroscopic modeling, whereas other applications of this class of
compounds remain limited. Our study was directed toward expanding the utility of synthetic
metal-sulfur clusters with an emphasis on the following two topics: (1) their use as artificial
cofactors via introducing into proteins and (2) catalytic applications for the reduction of inert
small molecules such as N, and CO,. In this presentation, research findings discussed are the
biosynthetic pathway and functional modeling of the metal-sulfur cofactor in the N>-reducing
enzyme by using synthetic clusters.

Keywords : Metal- Sulfur Clusters; Nitrogen Fixation, Carbon Fixation, Biosynthesis,
Catalysis

BRI 7 AX —IMifERE L TEA X X7 IR BN, ZIGcbT=5
LW T AL L T D, LA LTBEEUEEIX I E TERICER-Hi
BN DIEEMMETET L E L THIES N CE 20, ZOIGHIZREN TH - 72,
TOXIRERDOL L RIETIIERL Y 7 AX —DF =R Z AFE LT (1)
BRI FA~DEN LD NTAiEESR & LTOIGH Y, Q)N COy & Vo 7= RTEE
INGY T OB TG ~OFH > IR A TE -, Z O T, FrlcEHE oS
OfEEEEZ R S 7 T A2 —IZ1ER L, T OES BRI 2 L fliiE O HIlIC
R DT ZE RIS W TR 5,

1) (a) K. Tanifuji, C. C. Lee, Y. Ohki, K. Tatsumi, Y. Hu, M. W. Ribbe, Angew. Chem. Int. Ed. 2015, 54,
14022-14025. (b) K. Tanifuji, A. J. Jasniewski, C. C. Lee, J. B. Solomon, T. Nagasawa, Y. Ohki, K.
Tatsumi, B. Hedman, K. O. Hodgson, Y. Hu, M. W. Ribbe, ChemBioChem 2022, 23, €202200384.

2) (a) K. Tanifuji, C. C. Lee, N. S. Sickerman, K. Tatsumi, Y. Ohki, Y. Hu, M. W. Ribbe, Nat. Chem.
2018, /0, 568-572. (b) K. Tanifuji, A. J. Jasniewski, D. Villarreal, M. T. Stiebritz, C. C. Lee, J.
Wilcoxen, Y. Okhi, R. Chatterjee, I. Bogacz, J. Yano, J. Kern, B. Hedman, K. O. Hodgson, R. D.
Britt, Y. Hu, M. W. Ribbe, Nat. Chem. 2021, 13, 1228—-1234.

3) (a) K. Tanifuji, N. Sickerman, C. C. Lee, T. Nagasawa, K. Miyazaki, Y. Ohki, K. Tatsumi, Y. Hu, M.
W. Ribbe, Angew. Chem. Int. Ed. 2016, 55, 15633-15636. (b) N. S. Sickerman, K. Tanifuji, C. C.
Lee, Y. Ohki, K. Tatsumi, M. W. Ribbe, Y. Hu, J. Am. Chem. Soc. 2017, 139, 603—-606. (c) M. T.
Stiebritz, C. J. Hiller, N. S. Sickerman, C. C. Lee, K. Tanifuji, Y. Ohki, Y. Hu, Nat. Catal. 2018, 1,
444-451.

4) Y. Ohki, K. Munakata, Y. Matsuoka, R. Hara, M. Kachi, K. Uchida, M. Tada, R. E. Cramer, W. M.
C. Sameera, T. Takayama, Y. Sakai, S. Kuriyama, Y. Nishibayashi, K. Tanifuji, Nature 2022, 607,
86-90.
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Rational design of membrane peptides: structures, functions, and dynamics towards their
applications as biomaterials oAi Niitsu'? ("Riken, 2JST PRESTO)

Membrane proteins can exhibit their functions when folding from linear amino acid sequences
into three-dimensional structures in lipid bilayers. This research aims to provides general
insights into the important intermolecular interactions during the membrane protein folding
through the reconstruction of transmembrane domains from short, designed membrane peptides.
Ultimately, this will lead to the development of new biomaterials. This presentation particularly
focuses on the relationship between the dynamic structure and function of designed membrane
peptides and their assemblies, as revealed by rational peptide design, synthesis, experimental
structure and function analyses, and molecular dynamics simulations.

Keywords : Transmembrane Peptide, Protein Design, Molecular Dynamics, Biomaterials,
Single-molecule Measurement
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1) A. Niitsu and Y. Sugita Phys. Chem. Chem. Phys. 2023, 25, 3595-3606
2) A.J. Scott®, A. Niitsu', et al., Nat. Chem., 2021, 13, 643-650
3) A. Niitsuf, S. Ref, H. Oshima, M. Kamiya, and Y. Sugita,
J. Chem. Inf. Model. 2019, 59, 3879-3888
4) A. Niitsu, A. Egawa, K. Ikeda, K. Tachibana, and T. Fujiwara
Bioorg. Med. Chem. 2018, 26, 5644-5653

5) K.R. Mahendran’, A. Niitsu', et al., Nat. Chem. 2017, 9, 411-419
fcontributed equally
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Elucidation of Mechanisms and Control in Innate Immunity Utilizing Synthetic
Glycoconjugates (Graduate School of Science, Osaka University, Institute for Radiation
Sciences, Osaka University) Koichi Fukase

We have explored efficient methods for synthesizing glycans to elucidate their immune
functions better. Various immune-regulating glycans were synthesized, and we successfully
identified structures that are responsible for activating innate immunity. In particular, we
conducted structural determination and synthetic studies of lipopolysaccharides and lipid A
from Alcaligenes faecalis, symbiotic bacterium inhabiting in the intestinal immune tissues
Peyer's patches, and discovered that they activate TLR4-MD-2 to effectively induce antibody
production without significant toxicity.

Many natural glycans are complex systems with multiple active structures, potentially
leading to emergent higher-order functions through synergistic interactions. Hence, we
successfully created novel immune-regulating glycoconjugates, including cancer vaccine
candidates and glycan-armed antibodies, using a conjugation-based approach.

Targeted Alpha Therapy (TAT) is garnering attention as a novel cancer treatment due to its
potent cancer cell-killing effects. We developed numerous pharmaceutical candidates for TAT
using *"'At.

Keywords : Glycan; Synthesis, Innate Immunity; Antibody; Vaccines
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1) A. Shimoyama, K. Fukase et al. Angew. Chem. Int. Ed. Engl. 2021, 60, 10023.

2) Y. Manabe, K. Kabayama, K. Fukase et al. Angew. Chem. Int. Ed. Engl. 2023, 62, €202304779.
3) Y. Manabe, K. Fukase Methods Mol. Biol. 2023, 2613, 55.

4) A.Aso, K. Fukase et al. Chem. Lett. 2022, 51, 1091.
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Customized Science Education for Elementary and Junior High School Students (! National
Institute of Technology(KOSEN), Tsuruoka College) OToshio Kamijo,'

KOSEN, Tsuruoka College has been conducting scientific experiments for elementary and
junior high school students in Yamagata Prefecture for 28 years in order to increase their
interest in science from an early age and to cultivate a scientific viewpoint. The original plan
was based on the problem that the number of hours of science classes for elementary and junior
high school students was decreasing due to the introduction of a two-day workweek, and that
students were becoming less interested in science. The main purpose of this program is to
reduce the burden on junior high schools and to arouse interest in science among students who
dislike science through chemistry experiments. By establishing this system, we have been able
to receive requests from 10-20 schools to conduct about 1,000 students each year. In this
presentation, [ will report on the know-how on how to conduct the experiments and the new
practices in science education that we have conducted for more than 5,000 students on 55 visits
so far.

Keywords : Education, Science, Experiments, Visits
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Contribution to Education and Promotion Activities in Chemistry through Activities of
“Kagaku daisuki club” (Division of Applied Chemistry, Institute of Engineering, Tokyo
University of Agriculture & Technology) OXenji Ogino

In response to the start of the junior high and high school student membership system in
2016, the mission of the subcommittee at the Chemical Society of Japan has been changed so
that it can act as an intermediary between children who love chemistry and junior high and high
school student members. The subcommittee has consequently made the newsletter contents
more attractive to elementary and junior high school students, and editorial system more
efficient. The contents of the experiments for junior high school students were designed so that
they should be easy and fascinating experiments that can be carried out safely using familiar
materials, and then the students can pursue the origin of phenomena observed.

Keywords : Kagaku_daisuki _club, Education, Promotion, Newsletter, Experimental Class
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Development of Printed Semiconductor Devices Using Semi-conductive Carbon Nanotubes
(*Toray Industries, Inc.) OKazuki Isogai', Shota Kawai'

Printed semiconductor devices that are manufactured by using printable materials have been
strongly expected to be realized because of their low cost, energy efficiency and flexibility.
However, a significant improvement in the performance of printable semiconductor materials
is required. In this work, we developed the semi-conductive carbon nanotube (semi-CNT)
technology to improve the performance of printable semiconductor materials. By controlling
the nanostructure and uniform dispersion of semi-CNTs, we achieved the highest level of
mobility in the world as a printable semiconductor material (Fig.1). In addition, we realized an
air-stable N-type semiconductor material by unique electronic doping of semi-CNTs (Fig.2).
By combining the semi-CNT technologies and our device technologies, wireless
communications of RFIDs and sensors printed on general-purpose films were achieved (Fig.3).
Currently, a wide range of applications are being developed, including inventory managements
and urination detections. Furthermore, we established the element technology for device
production using a Roll-to-Roll process, which is a high-productivity and energy-saving
continuous printing process (Fig.4).

Keywords : Printed Semiconductor; Semi-conductive Carbon Nanotube; TFT: Wireless
Communication
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Fig.3 (a) printed RFID, (b) printed water sensor Fig.4 R2R process sample
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Development of Manufacturing Technology for Sustainable Surfactant “Internal Olefin
Sulfonate” ('Kao Co., Ltd.) OYuudai Yamada, Koutaku Yuasa, Sara Sumioka, Shingo Takada,
Masato Nomura

Internal olefin sulfonate (IOS) is sustainable surfactant that exhibits high water solubility
and surfactant performance. It can be produced from oleic oils with carbon number 16 and 18
which have been difficult to use due to low water solubility. IOS is produced by converting
alcohols obtained from oils to internal olefins, followed by sulfonation and neutralization
reactions. However, conventional production methods have issues with color and impurities.
We have established the internal olefin production technology using the developed catalyst that
produces almost no byproducts which cause coloration. Furthermore, we have achieved both
low color and high productivity through industrialization studies based on the use of inert gas
to suppress sulfonation overreaction and numbering up. In addition, the high-speed shear
technology used in emulsification technology was applied to neutralize sulfonates to suppress
the impurities. This technology is expected to enable the stable supply of high-quality I0S and
to solve the shortage of surfactants for detergents in the future.

Keywords : Anionic surfactant; Sustainability; Internal olefin sulfonate; Vegetable oil
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Development of Unique a-Olefin Copolymer with High Stress Absorption Performance and
Their Applications (Mitsui Chemicals. Inc.) OMasahiko Okamoto, Takayuki Uekusa

In this presentation, we talk about the development of unique a-olefin copolymer that has
high stress absorption performance. We found that a-olefin copolymer containing with bulky
side chains as main monomer using novel metallocene catalyst is flexible and has a maximum
loss tangent at room temperature. This material exhibits unique properties such as rubber
elasticity in addition to excellent vibration damping and stress relaxation properties. Currently,
we are promoting the development of differentiated products and applications by combining it
with blending and molding processing technologies.

Keywords : a-olefin copolymer; Metallocene catalyst; elastomer, stress relaxation properties
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Development of Dental Restorative Materials with Structural Color (Tokuyama Dental
Corporation) Hironobu Akizumi, OHiroshi Morisaki, Takuma Matsuo

Dental resin composites are among the most important materials for caries treatment. For
natural-looking restorations, high color-matching ability of resin composites with natural teeth
is necessary because shades of natural teeth have individual differences. We found that a resin
composite containing uniform-sized spherical particles of 260 nm in diameter as an inorganic
filler prepared by the sol-gel method could generate yellowish to reddish structural color and
showed superior color-matching ability with a wide range of tooth shades.

Keywords: Structural Color, Dental Restorative Materials, Spherical Inorganic Particle;
Composite Materials;, Chemistry of Inorganic Materials
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Fig. 1 (a) A 260 nm spherical filler and structural color on a black background

(b) Color-matching ability test using resin composite with structural color
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Development and Commercialization of Negative-type Photodefinable Polyimide Film for
Electronic Components ('Toray Industries, Inc.) O Kazuyuki Matsumura,! Keigo Kato,'
Yoshiko Tatsuta,' Daisuke Kanamori,' Yuki Katsurada'

Photodefinable polyimide materials are expected to be widely used in advanced technologies
as protective films and interlayer insulating films for semiconductors and electronic
components. On the other hand, as the performance of electronic products continues to improve,
the materials technology used to assemble semiconductors and electronic components must be
able to handle a variety of structures that are becoming more complex. Then, we have
developed the dry film type material that can form a flat surface on an uneven structure more
easily than conventional varnish materials. In the process of developing the material, we found
an application for forming a roof with a cavity structure that could only be achieves with a
sheet form. We report on the development of a negative-type photodefiable polyimide sheet
material optimized for this application.

Keywords : Photodefinable polyimide, Insulating film, Dry film; Hollow structure
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Fig. 1 SEM image of photopatterned material after curing (a) Top view of line and via pattern,

(b) cross-sectional view of cavity structure.
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Development of Visible/Near-Infrared Light Driven Photoreactions Using Organometallic
Complexes (Institute of Industrial Science, The University of Tokyo) OKei Murata

A combination of organometallic complexes possessing a flexible metal-carbon bond and
light energy is attractive as it enables diverse and functional molecular transformations. In
particular, visible and near-infrared light driven reactions are important from the viewpoints of
utilization of renewable solar energy and application to biological systems, respectively. The
presenter has worked on the development of various visible/near-infrared light driven
photoreactions using organometallic complexes. In this presentation, the following reactions
developed by the presenter will be introduced: (i) the catalytic immobilization reactions of
carbon dioxide (CO,) driven by visible light, and (ii) the photouncaging reactions using near-
infrared light oriented toward application to photodynamic therapy.

Keywords : Organometallic Complex; Visible Light; Near-Infrared Light; Photocatalyst;
Photouncaging
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1) K. Murata, N. Numasawa, K. Shimomaki, J. Takaya, N. Iwasawa, Chem. Commun. 2017, 53, 3098.
2) K. Murata, N. Numasawa, K. Shimomaki, J. Takaya, N. Iwasawa, Front. Chem. 2019, 22, 371.
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Synthesis and Characterization of Novel Organic Molecules Based on Spatial Arrangement of
n-Conjugated Skeletons (Graduate School of Engineering, Kyoto University) OKenichi Kato

n-Conjugated molecules play a central role in organic functional materials because they have
rigid molecular skeletons and show interesting optical, electrochemical, and magnetic response.
For the elaboration and innovation of these properties, the control of solid-state assembling
structures is as important as the development of novel m-conjugated planes themselves.
However, most t-conjugated skeletons have been planar. They tended to form n-stacked dimers
interacting weakly with outside molecules, especially in the case of n-extended ones with
superior electronic properties. For these backgrounds, the speaker have designed and
characterized a few series of molecules based on spatial arrangement of plural n-skeletons. Two
sets of molecules are introduced in this presentation, focusing on the functionalization using
late-stage reactions and properties deriving from three-dimensional structures.

Pillar[n]arenes are macrocyclic oligomers in which 1,4-dialkoxybenzene units are connected
with each other by methylene linkages (Figure 1). Among m-conjugated macrocycles,
pillar[n]arenes are unique because the symmetric targets are selectively obtained without
difficulties in synthesis and isomeric separation."” The speaker have synthesized new molecules
with altered electronic properties by using direct functionalization on the m-cores. In a set of
molecules arylated on one rim of the cylinder, two-sided chiroptical macrocycles were
produced, and the effect of dipolar characters was studied.” Pillar[5,6]arenes arylated at all the
substitution positions were synthesized at the first time. The products showed high
luminescence efficiency and crushed structures causing low dissymmetry factors.”

The research also is extending to new derivatives of n-fused propellanes in which a single-
bonded sp’ carbon pair are fused with three aromatic rings (Figure 2). They retain m-accessible
naphthalene rings, which can be located at nodes in porous frameworks. Indeed, porous
polymers and molecular solids base on n-fused propellanes exhibited selective adsorption of
small molecules reflecting the chemical structures, in the low pressure regions inducing
monolayer adsorption.*” [4.3.3]Propellane selectively afforded di-functional derivatives® and
revealed a twist along the central C—C single bond. Furthermore, the latest results supported
the flexibility and intrinsic chirality, making a sharp contrast to triptycene derivatives.
Keywords : m-Conjugated System; Three-dimensional Structure; Symmetry; Chiroptical
Properties;, Molecular-size Space
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b) Chiral two-sided macrocycles a) Pillar[n]arenes c) Per-arylation
—* dipolar structure
R OR Alkoxy (OCH,CH5) Aryl (benzofuran)
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Tr-Fused propellanes as emerging 3D building blocks
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1) K. Kato, S. Fa, T. Ogoshi, Angew. Chem. Int. Ed. 2023, 62, €202308316. (Minireview) 2) K. Kato, Y.

Kurakake, S. Ohtani, S. Fa, M. Gon, K. Tanaka, T. Ogoshi, Angew. Chem. Int. Ed. 2022, 61,¢202209222.
3) K. Kato, T. Kaneda, S. Ohtani, T. Ogoshi, J. Am. Chem. Soc. 2023, 145, 6905-6913. 4) K. Kato, N.
Seto, K. Chida, T. Yoshii, M. Mizuno, H. Nishihara, S. Ohtani, T. Ogoshi, Bull. Chem. Soc. Jpn. 2022,
95, 1296-1302. 5) K. Kato, T. Hiroi, N. Seto, S. Ohtani, T. Ogoshi, Chem. Lett. 2022, 51, 975-977. 6)
K. Kato, S. Tanaka, N. Seto, K. Wada, M. Gon, S. Fa, S. Ohtani, K. Tanaka, T. Ogoshi, Chem. Commun.
2023, 59, 7080-7083.
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Development of Efficient Hydrogenation and Dehydrogenation Reactions Using
Multifunctional Solid Catalysts (Graduate School of Engineering, The University of Tokyo)O
Xiongjie Jin

Catalysts have been classified into heterogeneous and homogencous catalysts, and each of
which has developed as a completely different field. Among these, heterogeneous catalysts
have an advantage over homogeneous catalysts for molecular transformations because they can
be easily recovered and reused. However, precise control of the active site is extremely difficult,
and catalyst design still largely relies on experience. On the other hand, with homogeneous
catalysts, active sites can be tuned through rational ligand design, and reaction control is much
easier than with heterogeneous catalysts. Therefore, it is important to merging the design
concept of homogeneous catalysts into the development of heterogeneous catalysts and to
rationally design truly powerful heterogencous catalysts that possess the advantages of both
homogeneous and heterogeneous catalysts, by which synthetic chemistry can be revolutionized
toward sustainable society.

Recently, we have been keen to develop the field of “fusion catalyst” chemistry, which goes
beyond the conventional framework of heterogeneous and homogeneous catalysts. Specifically,
by merging the catalyst design concept in homogeneous catalysis, namely “metal-ligand
cooperation” to heterolytically cleave chemical bonds, to the design of heterogeneous catalysts,
we have successfully developed a series of highly efficient heterogeneous supported metal
catalysts for hydrogenolysis and dehydrogenation reactions by employing ‘“metal-support
cooperation” for catalyst design. The important point in our catalyst design is that the metal
and the support cooperatively activate the substrate and promote the reactions benefiting from
the support material. The as-described catalyst design concept for heterogeneous catalysts
allowed us to develop highly selective and efficient (1) C—O bond hydrogenolysis!-? and (2)
C—C bond dehydrogenation reactions,>> which are of significant importance in sustainable
chemical synthesis using renewable sources. The heterogeneous-homogeneous fusion catalyst
system developed in our works combines the characteristics of a heterogeneous catalyst, which
is easy to recover and reuse, and the characteristics of a homogeneous catalyst, which allows
precise control of reactions.

Keywords : heterogeneous  catalysts;, metal-support  cooperation;  hydrogenation;
dehydrogenation
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B This work : Metal-support cooperation in heterogeneous catalysis for efficient
hydrogenolysis and hydrogenation reactions

(a) C-0 bond hydrogenolysis v Hydrogenolysis
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J. Am. Chem. Soc. 2023, 145, 3454. (Cover)
—AI o
(b) C-C bond dehydrogenation
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Topical Formulation Design Using Computational Chemistry and Machine Learning
Modellings (Translational Research Department, Maruho Co., Ltd.) OHiromi Baba

Designing formulations that can ensure the spatiotemporal delivery of active pharmaceutical
ingredients (APIs) is crucial for the development of pharmaceutical products, in addition to
discovering APIs. However, owing to the expansive design space resulting from the numerous
combinations of formulation ingredients, optimization of formulations is an extremely
challenging and expensive process. Herein, we developed a methodology to streamline a
formulation optimization process by constructing prediction models for formulation properties
of systems comprising diverse compounds using machine learning and molecular dynamics
simulations.

Keywords : Pharmaceutical Formulation, Molecular Dynamics, Machine Learning; Solvent
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3617. 3) H. Baba, et al., Int. J. Pharm. 2017, 522, 222-233. 4) H. Baba, et al., In: K. Sugibayashi (ed),
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pp- 363-376. 5) H. Baba, et al., ACS Spring 2022, 2022, Paper ID: 3641993. 6) H. Baba, et al., J. Comput.
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Novel Transformations of Organic Molecules Based on Selectivity Control Unique to
Supported Nanoparticle Catalysts ('School of Engineering, The University of Tokyo, %JST,
PRESTO) OTakafumi Yatabe'*?

While inorganic solid catalysts have attracted attention as environmentally benign catalysts
that can be easily reused and applied to flow synthesis, the development of novel organic
reactions utilizing their unique structures and properties, which differ significantly from those
of homogeneous catalysts such as metal complex catalysts, has been hardly explored. In this
study, I focused on supported metal nanoparticle catalysts, which have zero-valent metal bonds
and can be functionally integrated, and I achieved various novel organic molecular
transformations by controlling selectivity using catalytic properties unique to supported metal
nanoparticle catalysts such as multi-site adsorption, concerted electron transfer, and bimetallic
structure control. In this presentation, I will talk about three topics: a) novel tandem reactions
via a-methylene regiospecific aerobic oxidation of tertiary amines catalyzed by Au
nanoparticles,' b) selectivity switch of flavonoid synthesis from one-pot flavone synthesis to
aurone synthesis by function integration,>* and c) efficient oxidative dehydrogenation of
saturated ketones via concerted C—H activation by nanooxides-on-nanoparticles.>¢
Keywords : Supported Metal Nanoparticle Catalysts;, Selectivity Switch; C-H
Functionalization; Aerobic Oxidation; Oxidative Dehydrogenation
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Catalytic Bond Cleavage Enabled by Zirconocene and Photoredox Catalysis (School of
Advanced Science and Engineering, Waseda University) OEisuke Ota

Carbon-centered radicals, intrigued intermediates in organic synthesis, have been generally
formed from well-designed radical precursors. The methodologies to produce carbon-centered
radicals by o-bond cleavage of the previously inaccessible bonds would significantly contribute
to the expansion of synthetic strategy. Herein, we achieved the cleavage of C—O, C—Cl, and C—
F bonds by zirconocene/photoredox catalysis. These protocols are proposed to be engaged with
zirconocene (III) and affords carbon-centered radicals, which can undergo functionalization
with different radical trapping agents. The processes proceeded under mild conditions and
accommodated a wide range of substrates, including biologically active compounds.
Keywords : Photoredox Catalysis, Zirconocene, Radical, Bond Cleavage
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ZHEREZRL TIT o EFHEOHRE

(BIRI - AFHK) HFEF

Improvement of Chemistry Education Through Textbook Authorization.

(Honorary Prof., Graduate School of Engineering, Tokyo University of Agriculture &
Engineering) Kiyotaka Shigehara

The present author has been involved in MEXT authorization workshop of basic chemistry
and chemistry textbooks for about 7 years until 2021. Since the actions and roles in the
workshop committee were evaluated to be worthy for “The Chemical Society of Japan Award
for Merits for Chemical Education” for 2024, several examples of the improvements of
textbooks are presently introduced.

As the fundamental law of education and the school education act had been proclaimed in
1947, printing and issue of evaluated textbooks has started. 67 years had passed since then, the
supplements of textbooks necessary to deal with the new findings and inventions have been
advanced and the corresponding revisions were made. Although the academic field continued
from olden days as like chemistry is expected to generate textbooks with enough completeness,
it is our regret that the present situation is not reaching there. Rather, not a few fundamental
errors continued to be overlooked and described in the textbooks till the present days. If such
errors were overlooked in the authorization workshop, no revisions maybe available for the
successive 4 years. Descriptions on Volta cell, Fe(OH);, VSEPR, intermolecular force,
allotropes, several chemical terms, etc., were typical inconsistencies corrected very recently.
Still, many has been remained uncompleted, deep participation of The Chemical Society of
Japan is sincerely expected.

Keywords : Education, Textbook Authorization, Basic Chemistry; Highschool Chemistry
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Outstanding Educational Activity in Analytical and Inorganic Chemistry (Tokyo University of
Science) OKazuo Miyamura

Since 1982, when I started my career as an assistant professor, I worked for 16 years at the
University of Tokyo and, from 1998, headed a laboratory at the Tokyo University of Science
for 25 years. During that time, more than 300 bachelors, 140 master course students and 12
doctor course students graduated from my laboratory. The duties of a university professor can
be classified into administration, research and education. I served as a director in 4 academic
associations and reported over 100 papers. In addition, I also chaired the Editorial Board of the
Journal of Chemistry and Education and the Chemical Heritage Committee of JCS.

Now that [ have received the Chemistry Education Award from JCS with regard to education,
I would like to look back on my academic activities and introduce how I managed my
laboratory, focusing on the research results of my PhD students.

Keywords : University of Tokyo, Tokyo University of Science
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