Program The 106th CSJ Annual Meeting

Thu. Mar 19, 2026

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

9:00 AM - 11:40 AM JST | 12:00 AM - 2:40 AM UTC | B1325 (1325, Bldg. 13 [2F])
[B1325-3am] Award Presentations, Special Lectures

Chair: Hiroshi Uyama, Kazunori Sugiyasu, Shinobu Takizawa

® Japanese ® CSJ Award for Creative Works
9:00 AM - 9:50 AM JST | 12:00 AM - 12:50 AM UTC
[B1325-3am-01] Design of soft materials by controlling bio-interfacial water

OMasaru Tanaka? (1.Kyushu University)

® Japanese ® CSJ Award for Creative Works

9:55 AM - 10:45 AM JST | 12:55 AM - 1:45 AM UTC

[B1325-3am-02] Development of Electrochemical Flow Reactors and Their Application to Organic
Electrosynthetic Reactions

OMahito Atobe! (1.Yokohama National University)

® Japanese ® CSJ Award for Creative Works
10:50 AM - 11:40 AM JST | 1:50 AM - 2:40 AM UTC
[B1325-3am-03] Library Synthesis of Precision Polymers via Pendant Transformation

OMakoto Ouchit (1.Kyoto University)

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

1:00 PM - 3:40 PM JST | 4:00 AM - 6:40 AM UTC | B1325 (1325, Bldg. 13 [2F])
[B1325-3pm] Award Presentations, Special Lectures

Chair: Osami Shoji, Hitoshi Kasai, Nobuyoshi Koga, Moritoshi Sato

® Japanese ® CSJ Award for Creative Works
1:00 PM - 1:50 PM JST | 4:00 AM - 4:50 AM UTC
[B1325-3pm-01] Development of AZUL Catalysts and Application to Electrochemical Reactions

OHiroshi Yabu? (1.Tohoku University)

® Japanese ® CSJ Award for Creative Works
1:50 PM - 2:40 PM JST | 4:50 AM - 5:40 AM UTC

[B1325-3pm-02] Molecular Design of RNA-Binding Ligands for Analytical Applications
OSeiichi Nishizawa? (1.Tohoku University)

® Japanese ® CSJ Award for Young Chemists
2:40 PM - 3:10 PM JST | 5:40 AM - 6:10 AM UTC

[B1325-3pm-03] Development of Molecular Probes for Metabolism Imaging in Higher-order Biological
Systems Based on Precise Molecular Design

OVYutaro Saito! (1.Graduate School of Engineering, The University of Tokyo)

® Japanese ® CSJ Award for Merits for Chemical Education
3:10 PM - 3:40 PM JST | 6:10 AM - 6:40 AM UTC

[B1325-3pm-04] Development of Chemical Experiment Teaching Materials and Teacher Training
OShigeki Hiramatsu® (1.Keio Shonan Fujisawa Jr. & Sr. High School)

© 2026 The Chemical Society of Japan
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Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

3:55 PM - 5:25 PM JST | 6:55 AM - 8:25 AM UTC | B1325 (1325, Bldg. 13 [2F])
[B1325-3vn] Award Presentations, Special Lectures

Chair: Nobuyuki Mase, Junichiro Yamaguchi

® Japanese ® Young Scholar Lecture
3:55 PM - 4:25 PM JST | 6:55 AM - 7:25 AM UTC

[B1325-3vn-01] Development of New Reactions Enabled by the Exploration of Reactivity of Sulfoximines
OKosuke Yasuil (1.The University of Osaka)

® Japanese ® Young Scholar Lecture
4:25 PM - 4:55 PM JST | 7:25 AM - 7:55 AM UTC
[B1325-3vn-02] Photoinduced transformations via aromatic C-N/C-O/C-S bond cleavage

OKohei Sekine! (1.IMCE, Kyushu Univ.)

® Japanese ® Young Scholar Lecture

4:55 PM - 5:25 PM JST | 7:55 AM - 8:25 AM UTC

[B1325-3vn-03] Development of a-Addition Reactions of Nucleophiles to a,B-Unsaturated Carbonyl
Compounds

OHirotsugu Suzukil (1.University of Fukui)

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

9:00 AM - 11:40 AM JST | 12:00 AM - 2:40 AM UTC | B1326 (1326, Bldg. 13 [2F])
[B1326-3am] Award Presentations, Special Lectures
Chair: Haruyuki Atomi, Hiroyuki Nakamura, Masahisa Nakada

® Japanese ® CSJ Award for Creative Works
9:00 AM - 9:50 AM JST | 12:00 AM - 12:50 AM UTC
[B1326-3am-01] Total synthesis of natural products and their application to functional molecules

OKosuke Namba? (1.The University of Osaka)

® Japanese ® CSJ Award for Creative Works

9:55 AM - 10:45 AM JST | 12:55 AM - 1:45 AM UTC

[B1326-3am-02] Elucidation of the diverse light-driven functions of microbial rhodopsins and
comprehensive studies of their molecular mechanisms.

OKeiichi Inoue? (1.The Univ. of Tokyo)

® Japanese ® CSJ Award Presentation
10:50 AM - 11:40 AM JST | 1:50 AM - 2:40 AM UTC
[B1326-3am-03] Pioneering of nonstandard peptide therapeutics and innovation

OHiroaki Suga1 (1.The University of Tokyo)
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Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

1:00 PM - 3:40 PM JST | 4:00 AM - 6:40 AM UTC | B1326 (1326, Bldg. 13 [2F])
[B1326-3pm] Award Presentations, Special Lectures

Chair: Kimihisa Yamamoto, Katsuhisa Tanaka, Takanori Fukushima

® Japanese ® CSJ Award Presentation
1:00 PM - 1:50 PM JST | 4:00 AM - 4:50 AM UTC

[B1326-3pm-01] Creation of Materials Chemistry of Gold-based Superatoms
OTatsuya Tsukuda? (1.The University of Tokyo)

® Japanese ® CSJ Award for Young Chemists
1:50 PM - 2:20 PM JST | 4:50 AM - 5:20 AM UTC
[B1326-3pm-02] Development of Ultrasmall Manganese Oxides for Multi-Functional Applications

OHiroaki Kobayashi! (1.Hokkaido University)

® Japanese ® CSJ Award for Young Chemists

2:20 PM - 2:50 PM JST | 5:20 AM - 5:50 AM UTC

[B1326-3pm-03] Development of Unprecedented Organic Reactions Based on Multiple Activation by
Supported Metal Nanoparticle Catalysts

OTakafumi Yatabeb2 (1.The Unive rsity of Tokyo, School of Engineering, 2.JST, PRESTO)

® Japanese ® CSJ Award for Creative Works

2:50 PM - 3:40 PM JST | 5:50 AM - 6:40 AM UTC

[B1326-3pm-04] Study on Photoelectric Conversion Materials by Microwave Spectroscopy and Data
Science

OAkinori Saeki! (1.The University of Osaka)

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award Presentations, Special
Lectures

3:55 PM - 5:25 PM JST | 6:55 AM - 8:25 AM UTC | B1326 (1326, Bldg. 13 [2F])
[B1326-3vn] Award Presentations, Special Lectures
Chair: Toshihiro Okamoto, Kiyoshi Miyata

® English ® Young Scholar Lecture

3:55 PM - 4:25 PM JST | 6:55 AM - 7:25 AM UTC

[B1326-3vn-01] Molecular Design of Small-Bandgap Organic Semiconductors Incorporating Fused
Heterocyclic Quinoids

OKohsuke Kawabata®?2 (1 Tohoku Univ., 2.RIKEN)

® Japanese ® Young Scholar Lecture
4:25 PM - 4:55 PM JST | 7:25 AM - 7:55 AM UTC

[B1326-3vn-02] Materials Chemistry Approach for Efficient Tin Halide Perovskite Solar cells
OTomoya Nakamurat (1.ICR, Kyoto University)

® Japanese ® Young Scholar Lecture

4:55 PM - 5:25 PM JST | 7:55 AM - 8:25 AM UTC

[B1326-3vn-03] Development of Multipodal Hole-Collecting Monolayer Materials for Perovskite Solar
Cells

OMinh Anh Truongl (1.Institute for Chemical Research, Kyoto University)

© 2026 The Chemical Society of Japan



Session The 106th CSJ Annual Meeting

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award
Presentations, Special Lectures

& Thu. Mar 19, 2026 9:00 AM - 11:40 AM JST | Thu. Mar 19, 2026 12:00 AM - 2:40 AM UTC | & B1325
(1325, Bldg. 13 [2F])

[B1325-3am] Award Presentations, Special Lectures
Chair: Hiroshi Uyama, Kazunori Sugiyasu, Shinobu Takizawa

® Japanese ® CSJ Award for Creative Works
9:00 AM - 9:50 AM JST | 12:00 AM - 12:50 AM UTC
[B1325-3am-01] Design of soft materials by controlling bio-interfacial water

OMasaru Tanakal (1.Kyushu University)

9:50 AM - 9:55 AM JST | 12:50 AM - 12:55 AM UTC
Break

® Japanese ® CSJ Award for Creative Works

9:55 AM - 10:45 AM JST | 12:55 AM - 1:45 AM UTC

[B1325-3am-02] Development of Electrochemical Flow Reactors and Their Application to
Organic Electrosynthetic Reactions

OMahito Atobel (1.Yokohama National University)

10:45 AM - 10:50 AM JST | 1:45AM - 1:50 AM UTC
Break

® Japanese ® CSJ Award for Creative Works
10:50 AM - 11:40 AM JST | 1:50 AM - 2:40 AM UTC

[B1325-3am-03] Library Synthesis of Precision Polymers via Pendant Transformation
OMakoto Ouchil (1.Kyoto University)

© 2026 The Chemical Society of Japan
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Design of soft materials by controlling bio-interfacial water
(Institute for Materials Chemistry and Engineering, Kyushu University) OMasaru Tanaka

When the soft materials encounter blood, the body's innate defense mechanisms recognize
them as foreign. Water plays a crucial role in biointerfacial interactions, including protein
adsorption and cell adhesion on material surfaces”. However, water is often neglected as a
medium at the interface between materials and biological systems?. Here, we discuss the
fundamental concepts underlying protein and cell interactions with hydrated soft materials,
together with selected examples from our recent studies on poly(2-methoxyethyl acrylate)
(PMEA) and its derivatives. We found that intermediate water (IW), which is loosely bound to
a material, serves as a key indicator of the biocompatibility of soft material surfaces. Our
findings highlight the critical role of IW in modulating interfacial interactions. Furthermore,
the concept of IW is extended to poly(ethylene glycol), poly(N-vinyl-2-pyrroridone),
poly(methyl vinyl ether) and poly(2-oxazoline)s, zwitterionic polymers, and other polymers,
including biopolymers such as proteins, polysaccharides, and nucleic acids. The degree of
denaturation of adsorbed proteins was found to be influenced by the IW content. This concept
of IW, which is common to hydrated bio(macro)molecules and synthetic biocompatible
materials, provides a valuable framework as a key screening factor and for the rational design
of biomaterials and medical devices in aqueous environments.

Keywords : Material design; Hydration; Polymer, Biopolymer, Cell adhesion
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BIMEDN BN TH A7k Challenges for Soft Materials Design and Applications to Accelerating Healthcare Innovation
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1) On the role of water molecules in the interface between biological systems and polymers, Special
issue on the occation of the 90" birthday of Professor Teiji Tsuruta, T. Tsuruta, J. Biomater. Sci.,
Polym. Ed., 2010, 21, 1827.

2) Water as the often neglected medium at the interface between materials and biology, B.L. Dargaville
and D. W. Hutmacher, Nat. Commun, 2022, 13, 4222.
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Development of Electrochemical Flow Reactors and Their Application to Organic
Electrosynthetic Reactions

(\Department of Chemistry and Life Science, and *Institude of Advanced Sciences, Yokohama
National University) OMahito Atobe, >

To achieve a carbon-neutral society, electrification of manufacturing and renewable energy
adoption are critical. Organic electrosynthetic reactions have emerged as sustainable processes
for various chemical productions, operating under mild conditions without toxic chemical
reagents. However, conventional batch electrolysis suffers from low productivity, poor energy
efficiency due to solution resistance, and excessive use of supporting electrolytes. To address
these issues, the author developed an innovative synthesis system combining flow reactor
technology with organic electrosynthesis. This approach enables spatial and temporal control
of reactions, achieving unprecedented selectivity, efficiency, and scalability. Extending from
equipment development to industrial application, this research redefines the concept of organic
electrosynthesis and represents a pioneering integration of organic electrochemistry and
process engineering, shaping the future of sustainable chemical industries.

Keywords : Organic Electrosynthesis; Flow Reactor, Electrification
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1) Electrochem. Commun. 2005, 7, 35; J. Electrochem. Soc. 2006, 153, D143; J. Electrochem. Soc. 2008,
155, E162; Chem. Rev. 2018, 118, 4541. 2) Chem. Commun. 2012, 48, 124. 3) Synlett. 2019, 30, 1194.
4) RSC Adv., 2015, 119, 98721; Chem. Commun. 2022, 58, 3893; J. Org. Chem. 2021, 86, 15953. 5) J.
Am. Chem. Soc. 2007, 129, 11692; Chem Eur. J. 2008, 14, 10382. 6) Chem. Commun. 2010, 46, 2730;
Chem. Rec. 2021, 21, 2164. 7) Electrochem. Commun. 2021, 124, 106944. 8) ACS Electrochemistry
2025, 1, 45.9) Eur. J. Org. Chem., 2022, 45, €202200980. 10) Org. Biomol. Chem. 2021, 19, 7363; J.
Am. Chem. Soc. 2024, 146, 30212. 11) ACS Catalysis 2022, 12, 5430; ACS Sustain. Chem. Eng. 2019,
7, 11050. 12) ACS Energy Letters, 2023, 8, 1010. 13) ChemSusChem 2021, 14, 5405.
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Library Synthesis of Precision Polymers via Pendant Transformation
(Graduate School of Engineering, Kyoto University) Makoto Ouchi

We designed monomers whose side chains can be transformed after polymerization, and
controlled alternating copolymerization, stereospecific polymerization, and isomerization
polymerization through their structure and rational molecular design. By combining these
monomers with post-polymerization modification, we achieved the synthesis of alternating
copolymers and isotactic polymers from common monomers such as (meth)acrylates,
acrylamides, and styrene. Comparative studies with the corresponding random copolymers and
atactic polymers clarified the properties arising from sequence and tacticity. Furthermore, we
succeeded in synthesizing degradable polymers.

Keywords : Radical Polymerization, Sequence, Tacticity; Degradation; Library Synthesis
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Session The 106th CSJ Annual Meeting

Award Presentations, Special Lectures | Award Presentations, Special Lectures : Award
Presentations, Special Lectures

& Thu. Mar 19, 2026 1:00 PM - 3:40 PM JST | Thu. Mar 19, 2026 4:00 AM - 6:40 AM UTC | & B1325 (1325,
Bldg. 13 [2F])
[B1325-3pm] Award Presentations, Special Lectures

Chair: Osami Shoji, Hitoshi Kasai, Nobuyoshi Koga, Moritoshi Sato

® Japanese ® CSJ Award for Creative Works
1:00 PM - 1:50 PM JST | 4:00 AM - 4:50 AM UTC
[B1325-3pm-01] Development of AZUL Catalysts and Application to Electrochemical Reactions

OHiroshi Yabul (1.Tohoku University)

® Japanese ® CSJ Award for Creative Works
1:50 PM - 2:40 PM JST | 4:50 AM - 5:40 AM UTC
[B1325-3pm-02] Molecular Design of RNA-Binding Ligands for Analytical Applications

OSeiichi Nishizawal (1.Tohoku University)

® Japanese ® CSJ Award for Young Chemists

2:40 PM - 3:10 PM JST | 5:40 AM - 6:10 AM UTC

[B1325-3pm-03] Development of Molecular Probes for Metabolism Imaging in Higher-order
Biological Systems Based on Precise Molecular Design

OVutaro Saito! (1.Graduate School of Engineering, The University of Tokyo)

® Japanese ® CSJ Award for Merits for Chemical Education
3:10 PM - 3:40 PM JST | 6:10 AM - 6:40 AM UTC

[B1325-3pm-04] Development of Chemical Experiment Teaching Materials and Teacher
Training

OShigeki Hiramatsu? (1.Keio Shonan Fujisawa Jr. & Sr. High School)
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Development of AZUL Catalysts and Application to Electrochemical Reactions (‘Advanced
Institute for Materials Research, Tohoku University)

Based on iron azaphthalocyanine, a type of metal phthalocyanine known as a blue pigment,
we developed an AZaphthalocyanine Unimolecular Layer (AZUL) catalyst (Figure) by
molecular adsorption onto carbon surfaces, and expanded its application to various
electrochemical reactions. Unlike nanoparticle catalysts whose internal sites remain unused,
this system attains high catalyst utilization efficiency. Owing to the optimal oxygen adsorption
potential of iron azaphthalocyanine and the presence of numerous molecularly dispersed active
sites, it exhibits oxygen reduction reaction (ORR) activity in alkaline media exceeding that of
Pt/CV. Furthermore, we applied this catalyst to the hydrogen evolution reaction (HER)? and to
electrochemical CO: reduction®. Taking advantage of its high ORR activity, device-level
implementations are realized such as cathode catalysts in zinc—air batteries and fuel cells?.
Additionally, we developed novel devices including metal-air paper batteries that generate
electricity upon absorbing water, enabling integration into wearable devices?.

Keywords : Azaphthalocyanine, Molecular Adsorption, ORR, HER, CO:RR

HOEEE LTHONDIEE Pc D~ ThHLIBT V7 X a7 =IZEB L, H
5T DR IENE 2 R R E A TG D L CIRFE L T ~57 F % 45 S AZaphthalocyanine
Unimolecular Layer (AZUL) fitfifzBA%E (X) L. kkx RESICFRIE~ & R Z1T
ST WEDBFIR ST/ kiRl & 8720 | fied Ty ilEF F 2h =223 EHL S
NoD, ERCEET P 7 20T = AIRBOWAERT 2 Y VR Z & 57K
AW L1222 < OTEWSPFAET 2 2 Lt TAH U EHET PUC &AL EOREE
FIEILEL (ORR) {EMEZEZRTZ L2 O E o7 D, & HITKFEFRAERS (HER)
fil e 20 AL IR SR IR AL D7 B~ C IR B T o 7o, 2. ZDEV ORR IEME
ZFIA L., Mgz OB B O IERRARIE & L CoT /30 ALY RIS Abi A
BAL, AMERZATL Z LITKY | KEeW->TRET L) - AAEERESBZEX
MM EOFHT NA ABIE L, U T T TNT A A~DREEZEBL LT Y,

KB
. o S At
Q 3 . . -f{i.j%.. TS ey
N 2% e ?
Fas N ieee s,
NN 3 e e SO
F D G N DMSO s B S
Ty @ 1) P e 2
S~ ,l" D . .i:l';j’" P bore
N=N-=N = 4 A - 5 S
\_/ L. . . x;;}”a e ea ]
V > Sonication, Filtration = fg‘:ﬁ; e
R
FeAzPc-4N

AZUL s

1) NPG Asia Mater. 2019, 11, 57, 2) ACS Appl. Energy Mater. 2024, 7(22), 10466, 3) Adv. Sci. 2025,
12(23), 2501459, 4) APL Energy 2023, 1, 016106, 5) RSC Appl. Interf. 2024, 1(3), 435.
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RNAFEE YA Y FORFTHA U ERHILEMIGH

(RALREEHE) OPaiEE k—
Molecular Design of RNA-Binding Ligands for Analytical Applications (Graduate School of
Science, Tohoku University) OSeiichi Nishizawa

In contrast to DNA-binding ligands, RNA-binding ligands have been less developed due to
the challenge of making small molecules selectively targeting RNA over DNA. We have been
developing fluorogenic RNA-binding ligands with clear selectivity and useful affinity for
important targets in diagnostic and drug discovery research, such as miRNA (microRNA),
siRNA (small interfering RNA), ribosomal RNA (rRNA), and viral RNA (particles). Our
fluorogenic ligands include small molecules (dyes), peptides and triplex-forming peptide
nucleic acids, and have been successfully applied for RNA detection and imaging [1-5]. In this
talk, I would like to present these studies.

Keywords : RNA; Ligand; Fluorescence,; Detection; Imaging

— %I, BERRE A B FE /Ny AL A IE DNA 8R4 2 78 L, RNA BERMEZ2 73
LA Do FRRFHESHIRTZITRIEL R & D, HE O, 2 - AIFETEOH
FL/pxt 5 & 72 5 T D miRNA, siRNA (small interfering RNA), U 7R~ — 2 RNA(rRNA)
R A NVARNA Chi 1) %2R E LT, WM/ RNASEIRME L FZH L~V ofkEa
I AT RNAFES U T K Uy« XTF R« X7 F N #6%T5 &
EBIT, INHDOUH Y FEERT S RNAKH « A A= VEERELTE T,
RFHEHTIL, HEDLPED T —HO IOV TR ESE TV &0,

1. BRIERIHES ) A2 FE miBNA #HE[1] - RNA —EHPICERINICER T 7=
G FLER AL TR ) DD EnEIRICHE S L D D/ Fa R L, 2 b a0tV
v RELTHIHT 2 A O miRNA fiEZIRE LT-, ALY T ROENT-RE
ARPEIL, RNA ICKE LTRSS RIME L T BV L LRGN &9 2 & T,
/Ny RNA f5 & 2l 28 iEim & L CHiff s s,

2. sSiRNAREINT ) /N1 —A A —T 245 [2] : siRNA (ZRFA 72 2 i A — N —n
THEEIZEBRT 5 2 & T, A ERIRI 72 siRNA f5 G 8EZ A7 5 light-up #0%
7'a—7 %%, siRNA OFMIEN~DOE Y AL ER-CHIEN RTE « ik, i &uvo
= EHOMBENT U N —iBRRE L L D DA A= U T HI A RE LT, AT
BENLTIEENATED T SIS WERDA A=V U T REL TR0, RFE
TlE, EFEE L TARD siRNA JEME - HREZ K0 OB U 7B BT S rTRE & 72 5 7
W, siRNA EFHBFTE - BZIZIWT, AR P25 i/ Tx 5,

3. FIDEIZEITBENA 2 or—42[3] : ILEFIBIFR AR L H D862 7
Y —=2 7 (FID % : Fluorescence indicator displacement assay) DIKARE A > v
r—2%2%L LT, rRNA @ A-site (2% L CEIEIRICHE R L, 2> DR EEE light-up
I (hem > 650 nm) %79 RNAfEA Y H2 R (TO-PRO-3) % FHTZ LIZEL
77o ¥£72, TO-PRO-3 1%, ABIAS TP AL A (IAV) RNA DS o E—H —

© The Chemical Society of Japan -B1325-3pm-02 -



B1325-3pm-02 BALSEA H106EFES (2026)

TEELIC HAEA L, FID IRICHEHACTEAZ L 2HLMMI L, &5, Tat X7F N&
EHT22LT, B MMUEREY A )L AMHIV-1)D TAR ( trans-activation responsive
region) RNA Z 2R & § 5kt - TR AN lightup <7 F R 7 e —7 ZBA%E L7z,
WHENTWAS FRET RO FF R a—7 L3R, XFF REERT57 3/
Rk v 7T =V BRICEZIBZ DL, DFEV T =0 BF R T I JRE LTH
AT Z EINEREL DR A T, XTTF RERKDOKES T EFEGRINMELZ 2D Z L7
SEMICEREREA 532 2 LN TE D, B off-on B O light-up JEZHEREIZIN 2.
T, FEEE~EEYEHCEMD A7V —= ZIC bW TE 5 2 &0, HERIBZ
DEL 72 DR ORIBICE T D Z LRSS,

4. EHERERZ/IME RNA 4 A =D mMeBFR[4]  BIE, TR STV D 8%/ME RNA
PEatRITOT N 2HETHY (B EITIEAR), WInbAEMEA A—T 7
T2 2 ENTE RN, HEDIL, T/ AF T = AENMENT- RNA EIR
P E ARG EMEEZ RT 2 2 R L, D TREICA X MO/ MR RNA
(IRNA) 2 A A=V 7 T&ELZ L BRI, E5IC, AT REBOMARDLEIZLD,
FrRfa - B - R - EREESERIICHIE TE 268K Y —RER_E L, Zhb®
FaFE D off-on B D light-up JBHEREIX, T F TICHE SN TE EMRRGERFED
FCH Ry T 7 TRAEFo5TEL, BT A VARG, Al L, B/MRIFZEIZE
T DERFIIRGEY — e D E IR SN D,

5. ZFHMEANTF F#%E (PNA) &4 JL X RNA #&H [5] : =HHIEAK PNA I3,
B E TR ENT-EDF D7) T, RNA B~ AR SERIRICHEA L,
7D DNA “HEHH LD LB EA TEAME—D N1+ Th b, TOFEE EFIEHT
HZENTENIE, — A RNA G (EL) ZENE LIEICROERE Y v —7 &%
BN D, &< LWOITHEIRORIBUC S/ 3% LR T 5, HEOIX, =&
BHEERIERR DR MLV Ry 7 Th D [HERSIOFIR] & TEESRM) 27T 5
DI RE, R by 7O off-on LD light-up HEREA A9 2 —HEEHEEK PNA 7
o0—7EFBTAHELEHIC, ATy AL A2 (IAV) RNA & HHIZEEH C
XHI L, XTI, IAVRNA OG- HRAZHETEHZ L 2FEIELT,

Flo, VA NVARLAE R & T 5 B a-helix X 7T K70 — 7 & H T B,
PEFVETITE H 2 38 U 72 Y% 115 2 ’mix-read” CREAli T& 2 FEZ R E L7, RNA
Bt RIS 5 2 & C, B LW oAl IF S b,

1) Angew. Chem. Int. Ed. 2012, 51, 6369; Chem. Commun. 2013, 49, 9983; Chem. Commun. 2014, 50,
515; Chem. Lett. 2016, 45, 982; Chem. Commun. 2016, 52, 14446.

2) Chem. Commun. 2015, 51, 1421; Anal. Sci. 2015, 31, 315; ChemBioChem. 2019, 20, 408.

3) Chem. Commun. 2019, 55, 3183; ChemBioChem. 2019, 20, 2752; Analyst 2024, 149, 4179.

4) Anal. Chem. 2019, 91, 14254; ACS Omega 2022, 7, 23744; Analyst 2023, 148, 636; Talanta Open
2024, 9, 100308; FEFTFEH 7029841 5 (2020 4F) 5 FEFEH 7688905 5 (2025 4F).

5) J. Am. Chem. Soc. 2016, 138, 9397; Chem. Commun. 2020, 56, 14976; Anal. Chem. 2022, 94, 7814;
Org. Biomol. Chem. 2023, 21, 3402; F5iT5E 7628695 & (2025 4F) ; Anal. Chem. 2025, 97, 5480.
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REDFEEICEDCBRERRRBMA AV TOEHDSF
Jo—JRF
(RABET ") OFfFfE HEAR !

Development of Molecular Probes for Metabolism Imaging in Higher-order Biological
Systems Based on Precise Molecular Design (' Graduate School of Engineering, The University
of Tokyo) O Yautaro Saito’

Biomolecular imaging is an essential technology for life sciences. In recent years, there has
been a growing demand to understand biological events beyond the cellular level, extending to
higher-order biological systems such as tissues, organs, and whole organisms. Accordingly,
there is an increasing requirement that biomolecular imaging be realized at these higher levels
of biological organization.

One of the central challenges in higher-order biological imaging is the visualization of
metabolism, a set of chemical reactions occurring in living systems. The visualization of
metabolism critically relies on molecular probes in response to metabolic activity. However,
despite remarkable advances in imaging modalities, the development of suitable molecular
probes has lagged. In this study, to address this challenge, we developed molecular probes for
hyperpolarized nuclear magnetic resonance imaging (hyperpolarized MRI) and tissue-clearing
fluorescence imaging, both of which have recently emerged as powerful platforms for
metabolic imaging in higher-order biological systems.

Keywords : Biomolecular Imaging, Molecular Probes, Hyperpolarized MRI; Tissue Clearing

HERGFA A= 0 T EMBIG OBRCHINZ BT 2 AN TH Y, H2H L
WEAT O BRSSP BE DN ED T 5, ﬁﬁfi\ﬂ@v«w%ﬂzf*“ FHR
AR L~V Lo To mIRAERR TOAMBLG OEME - fRIN R RO LN TEY
ARG T A A=V T HERAERRTEIT LI ERL DI RO LN TN D

BRAERRA A=V IR 550 —212, ERNTlZ ém%ﬁmf%é
MRH#H DA A— //yﬂé&%héoﬁﬁ%ﬁﬁm¢5 %, RS E LTy
FNERT DT a—TRNgEERD, LL, &FTTDOA A= T RIETIE, 51
7m~7@%%ﬂﬁhf%@\%@W%ﬁﬁ%<ﬂ@éhfmé

AW TIXZ ORMBEICK L, @RAERRRH; A A =T 7 E AT D8 & LT
Eaéhfwéﬂﬁﬁﬁﬁh LI A X — 0 7 (FRAR MRD) B L O%E#RZER{bE0Ok
AA=V T LT+ 7 e —7 OB EIT- T2,

1. in vivod =2 U JIZEICARREABIRIE WRI 53F 70— J ORISR & REties
DL

ik LA A — 7 (Magnetic nuclear resonance imaging, MRI) (%, FERBEHIZ
R E Y 7TV H A MTRBUE T E ZEB(LEIN CTH 5, 2 D72, MR iiﬁf/ﬂlﬁl
K (in vivo) LSV TOA A=V 7L TW5D, —F, £ ORSE IR <
WH O MRI L, A ERNICE T ﬁfﬁéﬁ%ﬁ“@ﬂﬁvﬁfw%ﬁ@mﬁéaw
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TEIZHOWLN TS, 2O LD 72RO T, MRIEEZBIIZH ESE5H 2 LM
T & DERAREANE R STV 5, BRI & @R o7 e —72Hns 2 &
T, invivo TORFZAFULT HZ ENTE D, L L, EWEISHTEEZ: DNP-MRI
D7 a =73 TR ERRRS T m— T OBFENIRE L oo Tz,

Z OREICK U, ARFZE CIEEREME MRI 2+ 7 10— 7 B ARN THEBET 5 729012
VERFMHEREL, D FELRBICRIT 22 LT invivo A A=Y U ZIZEISH T
RE72 (WA MRI 70 77 0 —7 (% Lz, BERMICIE, PARBEEETHL T X/
N7 F X —E N (Aminopeptidase N, APN) DOiEMEZEZ R 5507 15— Ala-[l-
BCIGly-d>-NMe, # Bi% L, AR AET L~ T ADIEBNORE—72 APN IEED~
BV 7R APN BREFIZIE D invivo BENCEZ) L7z 2, Z OBRFMFE L@ L, fEkn»
BEBEMIN TV EEREL Y 7T A FMITINZ T BERLUNEE 8T A — 2 —=2fL
o7 NG, KIEME, RIRZhRZ: EOBLEING in vivo A A — 2 T2 FERH THE
o7 e — T ORFHER RN LT, S by TRkGHERHC R S W T v 2 F A
YR E AT 2 07 e — T R RIFIRIRIER TH D VXTI TF OV TTFH—
Y-4 (DPP-4) JEMEZMET D0 F 7 0 —772 8, APN LA OBEREE Z BT+ 518
Boor1 7 a—7 &ikEt - BFsICAE Lz Y,

2. HBBRERLA A =D TDEODORFTO—TELIUVUA LR

FARREALIE T, SMRER BRI W BT & b OIRIR TRk v 7 v &9 2 & T
ST A A E S, SRk - 2 LUV TOERE « SRR YA A — D
TERARRICT D, —FH., ZOHMIEICESDEHCHEEL TEH, (LRI
AW A T a—T RN EN TV,

AW T, ALTFRIFNRAZEE SN T, et A A —2 o ZIZE A ATREC, (G
ZRPUETE 28y T 7 a0 — 7 Of%Er - R EZRA T, BAMIZIE, APN IEHEIZIR
BLTEBEDZ 7B LA EEERT D8Ny 77 v —7 &kt L, s Off
HCH B LR OB FE TR T L E 5> R EH 2 st v 7 v icidis s &
TEBLLIENTEDL LT LIS, ZOIZIZ X > T, APN IEEO 24 3 otHt
A A= U TR LT, NI MREE R IR O af ke SIC b ATRE Th o 72 7,

 Hyperpolarized MRI (DNP-WR) ve @  Tissue-clearing fluorescent imaging|

H
N_i3C
Ex) Aminopeptidase N activity probe HzN)\lor x o Ex) Whole-kidoney imaging of aminopeptidase N activity

it

5
~aminopeptidase N

1) Y. Saito, et al. Sci. Adv. 2022, 8, eabj2667. 2) Y. Saito, et al. Chem. Lett. 2025, 54, upaf150. 3) Y.
Kondo, et al. Sci. Adv. 2024, 10, eadp2533. 4) H. Yatabe, et al. ChemRxiv 2025, DOI:
10.26434/chemrxiv-2025-wcbc3. 5) B. Yi, et al. Angew. Chem. Int. Ed. 2025, 64, ¢202504668. 6) D. M.
Sakamoto, et al. ACS Nano 2024, 18, 5167-5179. 7) 1. Tamura, et al. Sci. Adv. 2024, 10, ecado8471.
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Development of Chemical Experiment Teaching Materials and Teacher Training
(Keio Shonan Fujisawa Jr. & Sr. High School) OShigeki Hiramatsu

I have developed and designed a variety of experiments and demonstrations for students.
The implementation of these in the classroom and the presentation of their results have resulted
in significant contributions to chemistry education. Furthermore, I have actively disseminated
information to the broader chemical education community through extensive presentations at
organizations in Kanagawa Prefecture and The Chemical Society of Japan, as well as by
planning and conducting training courses. In this lecture, I would like to introduce a selection
of these activities.

Keywords : Chemistry Education; Science Education; Chemistry Experiments in High School,;
Teacher Training

AT < OEEER, BURERORAFESLLREZB > TE T, TNHDRHERE
ELHEXRZBUT, LFHBE~RESSEML TS o, EMRIIRTPORAMEERZR
&, BHHIEA~DIEFIZ DT DR, WHEDILE - EER EOFEH 2@ L, P HE
(D D2 OFITHT DIFHRBEFEITE O TE 7, KEHTII IO OTEEHNS, »
S OMEFEIT LIZV,

1. AFER, EREROBBOLIREZE UFEER

EHEIIEEARB LR R OREICAI L, LB LT 000 09 W EEE
EELSIELCE L, TOHRNLRENRLDOEFENT D,

[F7 & L2 W EEAE T T, MEVLEREL7-F 7 % Lo 2RI A
TAEREREZBRGIL, TOREEZRE L, 77X L2 (Bl 80°C RijfE) &245m
LHEREDZLICE o T, KIBRE AW EROBICHLES S 2GBEENR AR L 720,
WRHAZ ZO T BREORMBEEZ EDD TESHIBETHZ L TEDL LW IFEIED
Nie, 50T, IWEICHWDWEIZT V N Toev L EZEEMERH D Z LTk - T,
FT7HEVHOT TR VITHER, REFERIIERE LTFETHZ LN, K
BIERDOHER CTE BN AERER LD ERHALNI -T2,

(i 2B A 2 W = E o L FE ] T, HIROMEGRAIN S, 4 77 e
T2, N7y, TINAY Ta AT vFIVREZD SISO E, >V By
NEE s v~ N7 T T 4 —IZ XD EERIEZR, 50 4y LANIC SNl BE /e AEfE SRR &
LCREL,

7 7% —HOH mm KOEAE, TOFEEORIRTHICEILEES [ Lo
SHEZEHNZT D) TiE, LD THIEICHEYOEESEZID ML CHETEHHE
BRFPEEAREL, PPREBOFERE LTASHMLNL D ERoT,

INHEITUD ET D5 Ax OEBROBRFEL TR, EREE LIHEREREIL, 78

© The Chemical Society of Japan -B1325-3pm-04 -



B1325-3pm-04 BALSS B106ESES (2026)

(AFE) I L CTIRENBTDO LV IFRWERICE EF 57, (bFE~OH « B ~D K
X/pBhT LTS,

2. {LZEEE - BREE OEHEE~DOFBRR

THF TR @S PR BRI e SRR L P EREEH R B S 2 FIZIEE L,
FZEBESO MERABER] (2Nx, 11 [\ THE (b)) REICESLOHES ]
(2025 -8 H, M : BAEBMLFEHE TS, M AR TR) 2Tt eET5%E
BRAEM O Z2m 0, Rt - EERLEEREZ 2 < O - TR eEflciEm L,
{bFHE %= L VIR LT 5 Z EICEB LT,

FLEFICDY, ERGEEOCIMEZEE 7578 & LTHER Lz, MRS
EERBRRT L P EREE Z B T ML REEGEE &) & U TOMNMHERT A2 R L,
ENOER KB 25 L LT-WHEDE R 2T -7 £ FNHERESZE b IHMT
L, BNORER ST 12 FONT, ez ' v M LIAHE D EREIZ m T
T BRI Uiz, 2023 FRED DA B & S PR AR e S B R S R 2
F & LT MRIINRRNADICFEEE, BERHEE OTEMHLICT TS HIIR LTS,

3. MbZELEF #HICKT2ER

HEIL, 10 L EiCbhiz > TLBGEREZ B 25D, 0O 10 H4A#8 % 5 fiFHae
FREEPE LT, BICERBNREHEY LT TR 57 - 3 TlE, Wy
ICEEELT, BRBEORENDREDEE LD L) REROBPN 2L GTefR
MELFORELE L, 2EOEBALY: « FPAREAHI D 2 BE I3 LA R IE RS
FhEA L L T 2,

F£722017 /- 3 A D 3FEMICh T o> TLBGERERIZ B R GHEEIY) 2507,
TEARHIIEE D - T AR O D « 5] ~O— AR IZmiT TOEER SR
JIL, MR EHEF ) BB LOARSOIEMICREREIRE R LT,
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Development of New Reactions Enabled by the Exploration of Reactivity of Sulfoximines
(Graduate School of Engineering, The University of Osaka) OKosuke Yasui

Sulfoximines, the mono-aza analog of sulfones, can be prepared in a single step from sulfides
and represent chemically stable sulfur-containing functional groups. In recent years,
sulfoximines have emerged as pharmacophores in bioactive molecules, and their biological
potential is increasingly recognized. However, in organic synthetic chemistry, sulfoximines
remain far less common than sulfones, leaving many aspects of their reactivity unexplored. In
particular, their application as leaving groups has been scarcely reported.

Motivated by the expectation that elucidating sulfoximine reactivity could enable the design
of reactions and reagents that are challenging in conventional organic chemistry, we undertook
a systematic investigation. Our studies revealed that sulfoximines exhibit reactivity distinctly
different from sulfones, and we developed several transformations unique to this functional
group.' This presentation will highlight:

1. Transition-metal-catalyzed cross-coupling reactions of alkenyl sulfoximines
2. Stereoselective synthesis of monofluoroalkenes enabled by sulfoximine elimination
Keywords : Sulfoximines, cross-coupling, monofluoroalkenes, stereoselective synthesis

AVIR Y DEEFR D = DOPERICE S BD S TZANVEF VA I VIEALVT b
1 B TR T & | (PRI RERMHEERE TH D, ITHFE, ANKRF A I 34k
WIENE Sy D7 7 —~a 7+ 7 & UTCHER S, AW e g AR rshoodH 5,
— 5. AEEEALACBO TR, AVEF A IR ALK AT EE KL L TWRNT
EHMHE ST, KOMEIEZHSICIEBHS N TE 59, L0 bIBEEEE L TEHT 5
FOGBIE D> TH 5,

ANIERF VA X DRGSR RIS 5 2 & T RO A A b2 CIE IR 72 SO
RMIEDOREI N TE LD TIERNA D0, LW BIFFZ T, FEEF IS ERD H
W, FORER, ANVRF LA I L RN DRSHENAMEIZ R 72 5 2 L 2B 55
2L, ANEKRF VA I N OIS E WL DB Lz ), ARFERH T,

1. BREBMEICL DTNV = VANLVKF A I DI aRTy T T
2. AR F A I U OBBEE R D SRR 72T ) 7 A T s AR
IZDOWTHEINTT 5,
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1. Transition-metal-catalyzed cross-coupling reactions of alkenyl sulfoximines

@®—-B(OH),
i . :j/.
retentive
R ') 0, NMe
0=( base, Mel S ACIE 2025 (VIP); CL 2025
o N —>R | Ph
e _S.
Ph -
O=<O_ @—-B(OH),
(E/Z =>99:1) )
—‘ Ni ,—» II

invertive
Manuscript in preparation

2. Stereoselective synthesis of monofluoroalkenes enabled by sulfoximine elimination

(ArS), F
—» /
\)F\ NH - BCSJ 2025 SAr

- (BCSJ Award)
= <3 e—> _—
$=0 NH [ o ] F
Ph s=o photo cat. _
—»
(E/1Z=>99:1) Ph |
oo o ®

Manuscript in preparation

1) K. Yasui, Y. Tomishima, T. Miura, K. Yamazaki, K. Hirano, Angew. Chem. Int. Ed. 2025, 64,

€202420949.
2) K. Yasui, M. Miyaoka, Y. Tomishima, K. Hirano, Bull. Chem. Soc. Jpn. 2025, 98, uoaf043.
3) K. Yasui, Y. Tomishima, T. Sakimori, M. Miyaoka, H. Nishimura, K. Hirano, Chem. Lett. 2025, 54,

upafl8§3.
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Photoinduced transformations via aromatic C-N/C-O/C-S bond cleavage (Institute for
Materials Chemistry and Engineering, Kyushu University) OKohei Sekine

Photoinduced organic reactions have emerged as a powerful strategy for efficient molecular
transformations. Based on photoinduced electron transfer processes and reactivities of radical
or radical ion species, we have developed photoinduced transformations via aromatic C-N, C-
O, and C-S bond cleavage, such as borylation, hydrodeamination, carbamoylarylation and
hydroxyalkyl arylation, and hydrodesulfurization,

Keywords : Photoinduced Organic Reaction; Borylation; Difunctionalization; Alkene;
Aromatic Compound

BV S SRMEAN O S TIZ B D $ DS 8E U dvo T EdE 7 T P A NVFERR T LA
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1) A. Shiozuka, K. Sekine, Y. Kuninobu, Org. Lett. 2021, 23, 4774.

2) A. Shiozuka, K. Sekine, T. Toki, Kawashima, T. Mori, Y. Kuninobu, Org. Lett. 2022, 24, 4281.

3) A. Shiozuka, D. Wu, K. Kawashima, T. Mori, K. Sekine, Y. Kuninobu, ACS Catal. 2024, 14, 5972.
4) K. Sekine, G. Yue, J. Kajiwara, D. Wu, A. Shiozuka, Y. Kuninobu, Org. Lett. 2025, 27,3947.

5) D. Wu, A. Shiozuka, K. Kawashima, T. Mori, K. Sekine, Y. Kuninobu, Org. Lett. 2023, 25, 3293.
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Development of o-Addition Reactions of Nucleophiles to o,B-Unsaturated Carbonyl
Compounds (Tenure-Track Program for Innovative Research, University of Fukui) O
Hirotsugu Suzuki

a-Functionalization of carbonyl compounds is a fundamental yet powerful transformation
for the construction of molecular architectures. In general, such transformations are
accomplished through reactions between enolates and electrophiles. In contrast, the direct
introduction of nucleophiles at the a-position is challenging because both the enolate and the
nucleophile possess the same polarity. Nevertheless, successful development of this strategy
would enable new retrosynthetic disconnections and expand accessible molecular diversity.

To address this challenge, we focused on the a-addition of nucleophiles to a,p-unsaturated
carbonyl compounds. Based on this concept, we identified two complementary strategies: (1)
palladium-catalyzed a-addition of nucleophiles to acrylamides bearing an 8-aminoquinolyl
directing group, and (2) rhodium-catalyzed a-addition of nucleophiles to allenecarboxamides.
Herein, I report the details of these reactions and the further development of this concept.
Keywords : a-Addition, anti-Michael-type Addition; o,p-Unsaturated Carbonyl Compounds,
Directing Group, Umpolung
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1) (a) H. Suzuki, R. Moro, T. Matsuda, J. A4m. Chem. Soc. 2024, 146, 13697; (b) H. Suzuki, S.
Yamanokuchi, R. Moro, T. Matsuda, Org. Lett. 2024, 26, 6444; (c) H. Suzuki, R. Moro, T. Matsuda,
Angew. Chem. Int. Ed. 2025, 64, ¢202505391.
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Total synthesis of natural products and their application to functional molecules (Graduate
School of Science, Osaka University) OKosuke Namba

Many biologically active natural products show promise for practical applications in
pharmaceuticals and agrichemicals. However, they are often rare compounds that are extremely
difficult to obtain from nature. We have achieved the total synthesis of these natural products
using our original methodology (Fig. 1). Furthermore, we have intensively studied the practical
applications of these natural products, including the functional elucidation of their biological
activity and the development of their large-scale synthesis. We have successfully developed the
next-generation fertilizer 2'-proline deoxy-mugineic acid (PDMA) based on the natural product
"mugineic acid" secreted by Poaceae. This fertilizer allows for agriculture in alkaline soils,
such as those found in deserts. This presentation will introduce the synthesis of these natural
products and their practical applications.

Keywords : natural product, total synthesis; mugineic acid, alkaline soil; iron-chelate
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1) (a) Naturally occurring iron-chelating compounds in oat- and rice-root washings. S. Takagi, Soil Sci.
Plant Nutr. 1976, 22, 423-433. (b) Structure of 2'-Deoxymugineic Acid, A Novel Amino Acid Possessing
an Iron-Chelating Activity. K. Nomoto, H. Yoshioka, M. Arima, S. Fushiya, S. Tkagai, T. Takemoto.
Chimia. 1981, 35, 249-250.

2) (a) A Practical Synthesis of a Phytosiderophore 2’-Deoxymugineic Acid. A Key to the Mechanistic
Study of Iron Acquisition by Graminaceous Plants. K. Namba, et al. Angew. Chem. Int. Ed., 2007, 46,
7060-7063. (b) Epoxide ring-opening reactions for abundant production of mugineic acids and
nicotianamine probes. K. Namba, et al. Angew. Chem. Int. Ed. 2024, €202401411.

3) Development of a mugineic acid family phytosiderophore analog as an iron fertilizer. K. Namba, et
al. Nat. Commun., 2021, 12, 1558.

AL PDMAf#EF
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Elucidation of the Diverse Light-Driven Functions of Microbial Rhodopsins and
Comprehensive Studies of Their Molecular Mechanisms (ISSP, Univ. Tokyo) OKeiichi Inoue

Microbial rhodopsins are photo-receptive membrane proteins that are ubiquitously
distributed across a wide range of microorganisms, including bacteria, archaea, and microbial
eukaryotes. Owing to recent advances in genome sequencing technologies, genes encoding
microbial rhodopsins with diverse sequences have been reported, and we have discovered many
novel rhodopsins from these datasets. In this presentation, I will introduce our mechanistic
studies of these rhodopsins, as well as the development of molecular tools based on them.
Keywords : Rhodopsin; Spectroscopy, Retinal; lon transport;, Machine learning
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1) Inoue, K. et al.: Nat. Commun., 4, 1678 (2013). 10) Shihoya, W. et al.: Nature, 574, 132 (2019).

2) Inoue, K. et al.: J. Phys. Chem. B, 118, 11190 (2014). 11) Shibata, K. et al.: JACS, 145, 10779 (2023).

3) Inoue, K. et al.: Nat. Commun., 7, 13415 (2016). 12) Shibata, K. et al.: JPC Lett., 16, 6234 (2025).
4) Inoue, K. et al.: Sci. Adv., 6, eaaz2441 (2020). 13) Kato, H. E. et al.: Nature, 521, 48 (2015).

5) Chazan, A. et al.: Nature, 615, 535 (2023). 14) Konno, M. et al.: JPC Lett., 7, 51 (2016).

6) Tzlil, G. et al.: Nat. Microbiol., 10, 1484 (2025). 15) Sasaki, K. et al.: PLoS ONE, 9, 91323 (2014).

7) Fujiwara, T. et al.: Nat. Microbiol., 10, 2603 (2025). 16) Yoshida, K. et al.: BPPB, 14, 183 (2017).
8) Rozenberg, A. et al.: Nat. Struct. Mol. Biol., 29,592 (2022).  17) Karasuyama, M. et al.: Sci. Rep., 8, 15580 (2018).
9) Pushkarev, A. et al.: Nature, 558, 595 (2018). 18) Inoue, K. et al.: Commun. Biol., 4,362 (2021).
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Pioneering of nonstandard peptide therapeutics and innovation (Graduate School of Science,
Department of Chemistry, the University of Tokyo) OHiroaki Suga

Drug discovery has traditionally focused on small molecules (~500 Da), but the success of
antibody therapeutics (~150,000 Da) has spurred interest in new modalities. Professor Hiroaki
Suga pioneered “nonstandard peptide therapeutics,” introducing technologies that enable the
incorporation of diverse noncanonical amino acids into peptides. The Flexizyme ribozyme
reprograms the genetic code by acylating both proteinogenic and non-proteinogenic amino
acids onto tRNA, which, combined with the FIT system, allows in vitro synthesis of peptides
with unprecedented diversity. Building on this, the RaPID system integrates genetic code
reprogramming with mRNA display and spontaneous cyclization, enabling rapid identification
of high-affinity cyclic peptides from libraries exceeding one trillion variants. These innovations
have opened new avenues for targeting previously intractable proteins.

Keywords : Peptide; RNA; Flexizyme; FIT system; RaPID system
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Creation of Materials Chemistry of Gold-based Superatoms (' Graduate School of Science, The

University of Tokyo) OTatsuya Tsukuda,'

Metal clusters consisting of fewer than a few hundred metal atoms are promising functional
units because they exhibit novel properties arising from their unique electronic and geometric
structures. In particular, stabilized gold clusters can be viewed as gold superatoms due to their
hierarchical electronic structures, which are analogous to those of conventional atoms. We have
developed precise control methods for a variety of structural factors and systematically
investigated their correlations with the electronic structures and fundamental properties.
Furthermore, we have developed methodologies for synthesizing and characterizing
superatomic molecules and superatomic assemblies for modulation of properties through the
interaction between the superatoms. This presentation will provide an overview of the research
activities undertaken to establish a new material chemistry of superatoms.

Keywords : Gold Clusters; Superatoms; Superatomic Molecules; Superatomic Assemblies
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Development of Ultrasmall Manganese Oxides for Multi-Functional Applications (Faculty of

Science, Hokkaido University) OHiroaki Kobayashi

Development of high-functional materials using only earth-abundant elements is an essential
technology for sustainable development. Manganese oxides, a resource-free transition metal
oxide, have been widely used in multiple applications such as battery cathodes and catalysts.
In this study, ultra-small manganese oxide nanoparticles were successfully prepared using an
alcohol solution process. The fabricated spinel and tunnel-type manganese oxides deliver
superior performances for next-generation battery cathodes, electrocatalysts, and aerobic
oxidation catalysts.

Keywords : Battery Cathode; Electrocatalyst; Catalyst; Spinel Oxide,; Tunnel Oxide
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1) R. limura et al., H. Kobayashi, Small 21, 2411493 (2025). 2) H. Kobayashi ef al., RSC Adv. 9, 36434
(2019). 3) R. Zhu et al., H. Kobayashi, Adv. Energy Mater. 15, 2502050 (2025). 4) H. Kobayashi et al.,
ACS Nano 17,3135 (2023). 5) Y. Katsuyama et al., H. Kobayashi, Adv. Funct. Mater. 34,2405551 (2024).
6) Y. Sugawara, H. Kobayashi et al., ACS Omega 5, 29388 (2020). 7) H. Kobayashi et al., Chem.
Commun. 57,9052 (2021). 8) Y. Sugawara et al., H. Kobayashi, ACS Appl. Mater. Interfaces 17, 22487
(2025). 9) K. Yamaguchi, H. Kobayashi et al., Chem. Lett. 41, 574 (2012). 10) K. Yamaguchi, H

Kobayashi et al., Angew. Chem. Int. Ed. 51, 544 (2012).
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Development of Unprecedented Organic Reactions Based on Multiple Activation by Supported
Metal Nanoparticle Catalysts ('School of Engineering, The University of Tokyo, *JST, PRESTO)
OTakafumi Yatabe'?

Novel organic reactions have been actively developed using molecular homogeneous
catalysts in the world, while there are almost no examples of developing new molecular organic
transformations by utilizing inorganic solid heterogeneous catalysts. In this study, I focused on
the fact that supported metal nanoparticle catalysts possess numerous zero-valent metal-metal
bonds differently from molecular homogeneous catalysts, which generally have a single active
site. In fact, through hierarchical design based on multi-site activation of organic molecules on
metal nanoparticle catalysts, I successfully developed various unprecedented organic reactions
by stepwise controlling and integrating functions of supported metal nanoparticle catalysts.
Keywords : Supported Metal Nanoparticle Catalysts;, Multiple Activation; Unprecedented
Organic Reactions; Hierarchical Design; Green Molecular Transformations
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1) W.-C. Lin, T. Yatabe, K. Yamaguchi, Chem. Lett. 2025, 54, upaf043. 2) T. Matsuyama, T. Yatabe, T.
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Nat. Commun. 2025, 16, 1118. 4) T. Matsuyama, T. Yatabe, T. Yabe, K. Yamaguchi, Chem. Sci. 2024, 15,
11884. 5) T. Matsuyama, T. Yatabe, K. Yamaguchi, ACS Catal. 2024, 14, 10214. 6) T. Matsuyama, T.
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Matsuyama, T. Yatabe, T. Yabe, K. Yamaguchi, ACS Catal. 2021, 11, 13745. 12) W.-C. Lin, T. Yatabe,
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2018, 8, 11564. 14) T. Yatabe, X. Jin, N. Mizuno, K. Yamaguchi, ACS Catal. 2018, 8,4969. 15) T. Yatabe,
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Study on Photoelectric Conversion Materials by Microwave Spectroscopy and Data Science
(Graduate School of Engineering, Osaka University) O Akinori Saeki'

Photovoltaic conversion materials that transform light energy into electrical energy are key
components that significantly influence the performance of devices such as solar cells and
photodetectors. Among these, electron donor/acceptor-typed organic photovoltaics (OPVs) and
perovskite solar cells (PSCs), which have seen remarkable progress in recent years, are
particularly anticipated as next-generation photovoltaics. The author focused on microwave
spectroscopy and proposed a method to evaluate solar cell performance simply, rapidly, and
stably without fabricating devices. In addition to demonstrating this effectiveness on synthesis
of new materials, the author established data science-based analysis and virtual material
exploration. This presentation will provide a comprehensive overview of his research
achievements to date and discuss future directions in photovoltaic materials chemistry.
Keywords : Microwave Spectroscopy, Data Science; Organic Photovoltaics, Perovskite Solar
Cells; Charge Carrier
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1) Reviews: Y. Miyake, A. Saeki, J. Phys. Chem. Lett. 2021, 12, 12391; A. Saeki, Polym. J. 2020, 52,
1307; A. Saeki, K. Kranthiraja, Jpn. J. Appl. Phys. 2020, 59, SD0801.
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Molecular Design of Small-Bandgap Organic Semiconductors
Incorporating Fused Heterocyclic Quinoids

(‘Graduate School of Science, Tohoku University, >"RIKEN, CEMS) OXohsuke Kawabata'~
Keywords: Organic Semiconductor; Small Bandgap; Quinoid; Near-infrared Absorption;
Carrier Transport

Small-bandgap organic semiconductors are attractive optoelectronic materials due to their
optical absorption and emission in the near-infrared (NIR) region as well as their ambipolar
carrier transport properties. In particular, materials with a small bandgap of less than 1.1 eV
(corresponding to a wavelength of 1100 nm) could be a promising alternative to silicon. To
develop such small-bandgap organic semiconductors, a donor-acceptor (D-A) approach is
effective for reducing the bandgaps; however, raising the HOMO level often compromises air
stability during carrier transport. Therefore, lowering the LUMO level by incorporating highly
electron-deficient acceptor units is import for the development of small-bandgap materials.

To this end, we have explored a series of fused heterocyclic quinoids having two key
structural features, i) proaromatic benzo- and naphtho-quinodimethane substructures and ii)
electron-withdrawing carbonyl termini, both of which can stabilize the anionic state of the
skeleton thus resulting in the highly electron-deficient nature. Further structural modification
of heteroatoms, conjugation length, and the shape/symmetry are also important for fine-tuning
the electronic structures of the quinoidal skeletons. We systematically incorporated the
quinoidal skeletons into D-A oligomers and polymers and investigated structure-property
relationships of their optical and electronic properties as well as carrier transport properties for
rational molecular design of small-bandgap organic semiconductors (Fig. 1).

Fused Heterocyclic Quinoids

Heteroatoms (O, S, Se)
M Conjugation length
Shape/symmetry

2 Donor unit
»[ S IR ™ Side chain

i
X 5 R & .6+ /7 5~
(¢} D-A oligomers o D-A polymers

Fig. 1. Molecular design of D-A semiconducting oligomers and polymers in this work.

Our initial study focused on dithienyl D-A-D triads incorporating a series of
thienoquinoids 1-5 (Fig. 2a). With the n-extension of the quinoidal structures from 1, the triads
2-5 exhibited significantly low-lying LUMO energy levels (—4.2 to —4.3 eV) as well as
absorption in the visible to NIR region. These results indicated the highly electron-deficient
nature of the quinoidal skeletons, particularly the naphthodithiophenedione skeletons. Then,
one of the naphthodithiophenediones was flanked with extended oligothiophene donors for
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further reducing the bandgap (Fig. 2b). With the extension of the donor units, the absorption
maxima of 68 in solution were increased from 690 to 834, and to 903 nm, all of which,
however, were blue-shifted in thin films. In sharp contrast, 9—11 with the same D-A-D
backbone as 68 but with solubilizing substituents at the quinoidal core instead of the flanking
donor units exhibited significant red-shifts of their absorption bands from the solution to the
thin-film state. Single-crystal X-ray analyses revealed that the position of the solubilizing
substituents critically affects the intermolecular arrangement of the transition electric dipole
moment, where the end- and core-alkylated triads form side-by-side (H-aggregation) and slip-
stacked (J-aggregation) arrangements, respectively.

m R4 Ry
6. 1 2-ethylhexyl H
2 2-butyloctyl H

isostearyl H

3

1 Cl n-octyl

2 Cl  2-propylpentyl
3 Cl  2-hexyldecyl

Fig. 2. Thienoquinoid-based D-A-D triads.

Another series of D-A-D triads based on the fused heterocyclic quinoids with oxygen
and selenium atoms instead of sulfur atoms were also investigated (BXs and NXs in Fig. 3a).
Regardless of the chalcogen atom, the quinoidal structures are highly electron-deficient. Thus,
all BXs and NXs showed small bandgaps with low-lying frontier orbital energy levels, enabling
air-stable hole and electron transport. Interestingly, the oxygen analogs BO and NO showed
one-order-of-magnitude higher mobilities than those of the sulfur and selenium analogs.
Single-crystal X-ray analyses indicate that the smaller sizes of the oxygen atom compared to
the sulfur and selenium atoms leads to coplanar and rigid backbones, thus suppressing
structural and energetic disorder in the solid-state structures, which results in enhanced carrier
mobilities. Furthermore, by extending BXs into polymeric systems PXs (Fig. 3b), marked
reduction of the optical bandgap to as low as 0.88 eV and significant improvements in the
carrier mobilities of up to 2 cm®* V' s were achieved, where the striking chalcogen-atom-
dependance on the mobility was preserved.

These results highlight the great potential of acenedichalcogenophenediones as building
units for small-bandgap organic semiconductors. In the presentation, detailed structure-
property relationships for rational molecular design will be discussed

(a _mX_ CizHas
) BO 0 O CroHa1
R BSOS 5
BSe 0 Se o
PS s
NG 1 0 PSeSe
NS 1S X CioHar
NSe 18e Ci2Has

Fig. 3. Acenedlchalcogenophenedlone—based oligomers and polymers.

1) K. Kawabata, M. Saito, I. Osaka, K. Takimiya, J. Am. Chem. Soc. 2016, 138, 7725. 2) K. Kawabata,
I. Osaka, M. Sawamoto, J. Zafra, P. Burrezo, J. Casado, K. Takimiya, Chem. Eur. J. 2017, 23, 4579. 3)
K. Kawabata, K. Takimiya, Chem. Eur. J. 2021, 27, 15660. 4) K. Kawabata, K. Takimiya, Chem. Mater.
2023, 35, 7628. ) K. Kawabata, K. Mashio, K. Takimiya, Chem. Mater. 2024, 36, 11920.
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Materials Chemistry Approach for Efficient Tin Halide Perovskite Solar cells
(‘Institute for Chemical Research, Kyoto University) OTomoya Nakamura'

Tin-based perovskite semiconductors are promising lead-free materials with low
environmental impact for next-generation photovoltaics. However, the power conversion
efficiency of tin-based solar cells remains significantly lower than their lead-based counterparts.
This presentation summarizes the key challenges limiting the performance of tin perovskite
solar cells and introduces our latest research findings based on materials chemistry approaches
to address these issues.

Keywords : Solar Cells, Tin Perovskite; Materials Chemistry
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Development of Multipodal Hole-Collecting Monolayer Materials
for Perovskite Solar Cells

(Institute for Chemical Research, Kyoto University) OMinh Anh Truong
Keywords: Perovskite Solar Cells; Hole-Collecting Materials; Monolayer; Chemisorption

As solar energy is the most abundant renewable energy source, the development of solar
cells with high efficiency, long term stability, and low cost is undoubtedly a key to realize a
carbon-neutral society. Perovskite solar cells (PSCs) have been considered as one of the
most promising photovoltaic technologies and attracted worldwide attention due to their
high power conversion efficiencies (PCEs) and low-cost solution processing.

Besides the film and interfacial engineering of the perovskite layer, the development of
hole-collecting materials (HCMs) is a critical factor in boosting the performance of PSCs,
especially inverted PSCs. In this device structure, HCMs are not only responsible for hole
extraction and transport but also influence the deposition of perovskite films. Compared
with conventional polymeric HCMs, which usually requires thick layers (> 10 nm),
anchorable molecules that can spontancously adsorb onto the surface of transparent
conducting oxide (TCO) substrates to form a monolayer are more suitable for
high-performance and scalable PSCs."? This suitability arises from their low material
consumption, minimal parasitic absorption, simplified fabrication processing, and facile
molecular structure modification. However,
to date, reported anchorable HCMs have
been limited to monopodal molecules

Perovskite layer

consisting of a m-conjugated core connected o*
: . . . ¢ e Edge-on
to a single phosphonic or carboxylic acid

Inefficient
Hole Extraction

anchoring group (Figure 1). After adsorption oo Monopodal

onto the TCO surface, these molecules ?' MeO-2PAC?Z

. . . Transparent conducting oxide
typically adopt an edge-on orientation,

which is unfavorable for efficient hole Figure 1. Conventional Monopodal Monolayer Materials.

extraction and transport.

In our group, we have proposed a Perovskite layer
multipodal anchorable HCM strategy and 5§ 8 5 8 8. 5wdrds
demonstrated its superior advantages over ;’;2;2;’;2;2;2;, Poes surpassing 23%
the monopodal counterpart. As the first % * lm.s * ® ® HighStability
generation of our multipodal hole-collecting °;P<\”\o Face-on

1 | Efficient
monolayer materials, we developed a o=f-o Tripodal e ction
of \ PATAT

trIPOdal molecule Composed a Transparent conducting oxide

triazatruxene core connected to three propyl ) _
. . . Figure 2. Tripodal PATAT Molecule.
phosphonic acid anchoring groups (PATAT,

Figure 2).> We demonstrated that, after being chemically adsorbed onto the TCO surface,
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PATAT molecules tend to form a face-on oriented monolayer, resulting in enhanced hole
collection compared to their monopodal and edge-on oriented counterpart. Consequently,
inverted PSCs using the PATAT monolayer as the hole-collecting layer achieved PCEs of
up to 23%, along with high operational stability. However, as all phosphonic acid groups
anchor to the TCO surface, the PATAT monolayer shows a hydrophobic surface, which may
impede the spreading of the hydrophilic perovskite precursor solution and thereby constitute
an obstacle to large-area application.

To address the surface wettability issue, we developed a tetrapodal molecule, PATTI

(Figure 3), as a second generation of our _
Perovskite layer

multipodal HCM strategy. PATTI consists of a s 2 » u | lomogeneous

saddle-shaped indole-fused cyclooctatetracne 2323?82' .

(COT) core bearing four propyl phosphonic g:‘?"f"f'

acid anchoring groups. Owing to the . fﬁ;jg; Hydrophilic

saddle-shaped ~ COT  skeleton,  after \  SOfcge ]

chemisorbed on TCO substrates, two of the A oL 0.
Transparent conducting oxide

four phosphonic acid groups point upward,
resulted in a hydrophilic surface and improved Figure 3. Tetrapodal PATTI Molecule.
surface wettability.

In inverted PSC fabrication, the HCM layer is typically deposited prior to the perovskite
layer, a multistep process that is undesirable for low-cost production. To reduce deposition
steps, we developed a tripodal CATAT molecule (Figure 4). Owing to its carboxylic acid
anchoring groups, CATAT exhibits weaker interaction with the perovskite precursor

components, a larger diffusion coefficient,

* Cs*/FA*IMA* o O
and higher surface energy than PATAT, & Pox )\\W 5 s
making it more suitable for a one-step ¥ Oy D
co-deposition process in which CATAT was ? : + io
directly added into the perovskite precursor 4 ‘?7 . Tripodal
solution. After spin-coating the mixed 'f e *‘E o CATAT

| A%4% 4 Weak Binding

precursor solution, CATAT is ‘ 1‘ A%%4%, Fast Diffusion

** * * *** High Surface Energy

predominantly located at the perovskite High Surface Energy TCO Substrate

bottom surface, facilitating charge extraction
and enabling high-performance PSCs.

Figure 4. Tripodal CATAT Molecule for One-step Method.

In this presentation, our studies on multipodal molecules will be introduced in detail.
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