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A study on the electric dipole moment and molecular structure of the Kr-OCS cluster by microwave
double resonance spectroscopy (Graduate School of Science and Engineering ,Gunma University)

(OYutaro Osawa , Yoshihiro Sumiyoshi

We performed MW-MW double resonance spectroscopy using two coherent microwaves (MW)
with different frequencies on molecular clusters generated in a supersonic jet, observed the light-
shift effect, and showed that the electric dipole moment of the molecular cluster can be determined
from the information obtained V. In this study, we have applied the technique to the Kr-OCS cluster.
We have newly observed total of 20 pure rotational transitions with high-J value, which has not
been reported in a previous paper . In combination with the transition frequencies reported in the
previous paper, we have determined new molecular constants including the sextic distortion
constants by least-squares analysis using an asymmetric top Hamiltonian. We also observed the
light-shift effect and estimated the value of the electric dipole moment z4. The molecular structure

was discussed based on the value of zs.

Keywords ; Microwave Spectroscopy, Intermolecular Interaction;, Microwave Double Resonance

Spectroscopy

Fxlx, BEHER zy NRTER LD T2 TAX—ITR LT, BARDEEEERD 2
ffEOae—L 2 Mr~A 27 alE (MW) ZH0W- MW-MW #5417 9 2 & C
TA M7 NIREBRL, ZOERNGHTT7 T AE —OEB IR TE— A M ER
ETEDLHERLE Y. AE, 7V 7 Kr ML VER=15F OCS Bk D Kr-
OCS 7 7 A X —Z xR, BEOHL 2ITITHE SN TR, BllisE 745 J B RE 7
TEHAER 2 & ToIB R 20 A2 BB Lz, EICHE SN TV 2@ S &b
BT, M~ FONIN =T 2RO TR/N RN 217, 6 IROELIEE
BaaDlenFEBERE L. £, 74 7 MIRZEH L, Kr-OCS D E MR
FE—A L b DEZ RS o7z, ZOREHRE Iy FREEIC OV Ciiam L 72

D) AfEEE=l, HEER, S, HALA B RSRRERS X 7E2¢ it 2 P-04 (2018)
2) F.J.Lovas and R.D.Suenram,J.Chem.Phys. 87,2017(1987)
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Paramagnetic lon Doping in MOFs to Accelerate Solid-State NMR
Measurements

(‘College of Science and Engineering, Kanazawa University, *Graduate School of Natural
Science and Technology, Kanazawa University) O Henric Mezzomo,! Takuya Kurihara,
Yasuhiro Shigeta,”> Shogo Amemori,? Tomonori Ida,? Motohiro Mizuno?

Keywords: Solid-state NMR, MOF, Paramagnetic Doping

Metal-organic frameworks (MOFs) are porous materials formed by metal ions and organic
ligands that have been studied for gas adsorption and other applications. Solid-state NMR
(SSNMR) is a powerful method in the study of local static and dynamic structures of MOFs.
However, in many cases, weakness and slow relaxation rate of the NMR signal require multiple
scans and a long waiting time for each scan, respectively, which lengthens the measurement
time. Therefore, it is important to develop a method to shorten the measurement time to
facilitate MOF research using SSNMR.

Cross-polarization (CP) can transfer the magnetization of abundant 'H spins to dilute
nuclear spins (*C, °N, etc.) and is frequently used to enhance the intensity of the SSNMR
signal. Paramagnetic metal ion doping into the sample can accelerate the NMR measurement
because the interaction of the nuclear spins with the electron spins of the paramagnetic ions
promotes nuclear spin relaxation.! In this study, we aim to accelerate CP NMR measurements
of MOFs by doping paramagnetic metal ions in MOFs using a metal solid-solution approach.

ZIF-8 [Zn(2-Melm)], was synthesized with various Co?* doping ratios,? and *C CP and
'H relaxation time measurements were performed. To find the optimal doping ratio, we
formulated the signal acquisition efficiency per unit time (= signal-to-noise ratio/measurement
time) relative to the doping ratio of paramagnetic ions and investigated the relationship between
the doping ratio and the efficiency using the experimental signal intensity, linewidth, and
relaxation time. Fig. 1 shows the obtained acquisition
efficiency normalized to the efficiency of the undoped
sample. The highest acquisition efficiency is 3.7 at a
doping ratio of 0.3%. Excessive doping can reduce CP
efficiency and broaden the signal due to overly fast

relaxation, which in turn reduces the measurement

sensitivity and the acquisition efficiency.

To demonstrate the effectiveness of this method, we . . Lo ,

g. 1: Normalized acquisition efficiency
performed ligand dynamics analysis on Co?*-doped
MOF-5 [Zn4O(1,4-benzodicarboxylate)s], using 2D *C

SSNMR. The results will be discussed on the day of the presentation.

relative to doping ratio

1) N. P. Wickramasinghe, et al., Nat. Methods 2009, 6, 215. 2) G. Kaur, et al., J. Mater. Chem. A 2016,
4, 14932.
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Exact Analyses of ESR Spectra of Cobalt Complexes with Sizable Zero-Field Splitting Tensors
(‘Graduate School of Science, Osaka Metropolitan University, *Graduate School of Science
and Technology, Keio University, *JST PRESTO) O Takeshi Yamane,' Kenji Sugisaki,"*?
Kazunobu Sato,! Kazuo Toyota,' Daisuke Shiomi,' Takeji Takui!

A fictitious spin-1/2 Hamiltonian approach is a putative method to analyze ESR spectra from
high spin complexes with sizable zero-field splitting (ZFS) parameters. In this approach, the
analyses result in the effective magnetic parameters such as g- and A-values (g%, 4°T), which
are far from the theoretical true g- and 4-values (g™, A™¢) obtainable from reliable quantum
chemical calculations. We established the analytical procedure for analyzing the ESR spectra
and determining the magnetic parameters of high spin Co(II) complexes (S = 3/2, [ = 7/2) with
sizable ZFS tensors. Our generalized method, which is applicable to non-collinear cases among
D-, g- and A-tensors, is based on the analytically derived relationships between the fictitious
spin-1/2 and true spin Hamiltonians.

Keywords : Electron Spin Resonance; High-Spin Metallocomplex; Quantum Chemical
Calculation

B rnH (ZFS) EHOREVEA Y VEREEWRIL. RN TEHEEZRHE
RBAROIET CTRMEMEI~DISH bW SN TS, 2D & 95 72% D X-band
(=9.5 GHz) ESR A~X7 RUENTIZ, (REEAE L 12 NIV b =T RS T T b
NT&7=, L, BoONTHERIRT A—42 (g 4 13, AARDO AL V&1
IZHEDS L EALFERIEIC L /3T A= (g™, g4™e) ETHBEN TR Y BEEEO kK
IR CTH o7z, BRAIZINETICAEY U BFE S <72 FTOEKICH LT, A
VNIV N =T DT A DT gttge BRI A L, FEx OER A RS
KD ESR A7 MVAEMTIZHEH L7 12,

AL Tr, g 3 X OVBHGHIAE AAER 503t 2 BIFRNA S H U N2 L 7= ZFS
EFDRZVEGERD ESR AT ML O—fEfFNTEE 20 ARV T 4 U 85K 12D,
)L N BB 24D (2T S=3/2,1=7/2) WALz, ZOFEEID gL
AT Y NVDOEMPILEITRWGEICHEAARETH D, AL NIV =T Dk
B XL F— RISV THE LTz 4™ O E/D AFMEDN S HLGRH) A ZE L, 3
RO ZG LT TIT H 2 &N TE T, FERK TIXESR A7 RVEHT OFEM 72 FIA,
BRI Z WK /N T A —Z DL D s A B SRR ~DISHIZ DWW TE
RS

1) T. Yamane, et al., Phys. Chem. Chem. Phys. 2017, 19,24769. 2) T. Yamane, et al., Dalton. Trans. 2018,
47,16429. 3) A. A. Fischer, et al., Dalton. Trans. 2017, 46, 13229. 4) P. Kumar, et al., J. Am. Chem. Soc.
2019, /41, 10984. 5) P. Kumar, et al., Inorg. Chem. 2020, 59, 16178.
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Characterization of self-assembled monolayers consisting of helical polymers: Topography
modification depending on applied electric field ('School of Science, Osaka University,
2Graduate School of Science, Osaka University) ONano Kobayakawa!, Naoya Kanbayashi?,
Taka-aki Okamura?, Kiyotaka Onitsuka?, Seiya Watanabe?, Megumi Akai-Kasaya?, Hiroyuki S.
Kato?

We attempted to fabricate self-assembled monolayers (SAMs) consisting of helical polymers
in order to produce highly dense and oriented SAMs by functional polymers. In our research,
the self-assembly was achieved through mercapto reaction on Au substrates by cysteinylation
of the ends of previously developed helical polymers. Herein, the SAMs’ structures were
investigated by infrared reflection-absorbance spectroscopy (IRAS) and scanning probe
microscopy (SPM). The IRAS results suggest that the molecules in SAMs are oriented standing
on the Au substrate (Fig. 1a). In addition, scanning tunneling microscopy (STM) studies
indicated that the film is atomically flat. In addition, they interestingly showed that their
topography was altered depending on the applied sample bias (Figs. 1b-1c). In presentation,
the origin of these responses in topography and physical properties are discussed.

Keywords : Chiral Polymers’SAM; Electric Field Response; Scanning Tunneling Microscope,
Vibrational Spectroscopy

EREREE 00 T D B L I OBl 7o oy TIEERL A BRE L LT, b EARE ST
B AL T (SAM) OERIZ AT, AAFFE T, SLIchR L %@Mk
BTV OKEEE AT A AT H I E T, Au R EDO ANV T NIGIZ LD HEE
AT Uz, 2 O RN 358 (IRAS) oE&EM 7 v — 7 B
(SPM) THMT L7=D THET 5, IRAS DIENT2S ., SAM D4y F1%. Au FEHIZ KT
THHAN > THRM L TWA Z R s vz (Fig. 1a), AR b 2 R VBAK
# (STM) ZHWIERISEOBIHITIX, JR LV TR TH 5 2 & D3R
Ehtz, Fio, EEBEVENMN Vs 1060 TH 1O S MR 28703 iR Sz
(Figs. 1b-1¢), FE TIE, ZOIREICDER &L HHELLIZ OV T h#Em T D,

200x200 nm?2 C.C.Mode | ¥ 200!200nm C.C. Mode | ¥ 200x200 nm® C.C.Mode | %8 200x200 nm* C.C.M
(Ve=-05V,|,=0.1nA m V;=-05V, ,=0.1nA V.=-05V, 1,=0.1nA V.=-05V;=0.1nA

Fig. 1 Schematic structure of a helical molecule in SAMs (a), and STM images before and
after electric field stimulations by scanning at Vs =+2.2 V (b) and Vs =—-2.5 V (¢).

1) N. Kanbayashi et al., J. Am. Chem. Soc. 2022, 144, 6080—-6090.
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Plasmon-influenced photoluminescence blinking behavior of lead halide perovskite quantum
dots
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Magnetic monitoring electrochemical properties in strongly correlated Cu3BHT
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Solvation Gibbs energies of natural cyclodextrins ('Dept. of Biotechnological Science, Kindai
University., *Fac. of Pharmaceutical Science, Fukuoka University) ' OMasao Fujisawa!,
Tomonori Ohata?. Hiroyuki Tsutsumi?, Hirohito Ikeda®

Cyclodextrins (CyDs) can accommodate various kinds of guest molecules in its internal
cavity, recognizing the difference in structure of guest molecules in aqueous solution. We
determined systematically thermodynamic functions for the molecular inclusion of simple
molecules into cavities in dilute aqueous solutions using microcalorimetry, and using
computational chemistry method. The water solubility is known to differ depending on the
size of the inner diameter of the molecule and substituents. y-CyD has the greatest water
solubility, followed by a-CyD, B-CyD, in that order. Multiple methods have been used to
determine the solvation Gibbs energy and its relationship to solubility. The Gibbs energies
were calculated based on geometry optimization and frequency calculations by using Density
Functional Theory (DFT)in both the gas phase and water. The Bennett acceptance ratio method
was also used with molecular dynamics. Solvation Gibbs energy obtained by using energy
representation (ER) method was also used with molecular dynamics. In three different ways,
B-CyD had the least stable in solvation. The low water solubility of 3-CyD was also supported
by the number of hydrogen bonds determined by molecular dynamics.

Keywords : Solvation Gibbs Energy, DFT, Molecular Dynamics, ER, bar

vraT XA RNY (CyDs)iE, KIEEHF TDT A Ny FOREIEDENEZFEFR L, £
DONERZENNRR 2 RFED T A My F2INETLHZ ENTE D, Fxid, 7 v#
HE & FEACFRTIEEZ O T AEKERP O X ¥ ©F ¢ ~OHMS 1O 5 olHE
2B B P BOAE RAFEICIRE LT, CyD DKITKS DIEfRE L5 T DN D
REIELEBHBRERICE > TRARDZ ZENMOLNTND, v-CyD OKEME RS AL,
KNTa-CyD, B-CyD DIETH 5, WHEFIF T AT RV — L IERE & OREREZ R
ET DO, EEOFTENHONTHLMNITHZ & 2T, BiEfMmY 7 Az x1
F—i, KAE LK O T CHELRESEE R (DFT) 2 MW, M b & IR
FHRICESWTEE SN2, £ 9 FEVIFEEZ AW TRy MZRIEE Wz,
EHIZZ R —RIER)EEZ N TELNTZEERMS 7 A2 L X —4 5781 /)
FIEERAOCTRE Lz, 3 DORD FIET, B-CyD 138 bIREEFZE EMEMEN -
72o B-CyD DIRWKIEMIZ, /3 FEN RIS Ko TRIE SN KBRS DOEIZT L -
TH ST,

1) Enthalpy and entropy changes on molecular inclusion of pentane derivatives into a-cyclodextrin
cavities in aqueous solutions. T. Kimura, S. Fujie, T. Yukiyama, M. Fujisawa, T. Kamiyama, H. Aki
J. Incl. Phenom. Macrocycl. Chem. 2011, 70, 269.
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Solubilization of Heated Egg White Aggregates by Direct Addition of Alkali Halides
(\Department of Applied Chemistry, National Defense Academy, *Yokosuka High School) O
Takahiro Takekiyo,! Yurina Emori,> Kou Kato,”> Suzu Kondo,> Taichi Matsuda,?> Rikuto
Nozawa,” Miyuu Tsumuraya,” Atushi Yamada,' Yukihiro Yoshimura!

Solubilization and recovery techniques of water-insoluble protein aggregates such as heated-
egg white and amyloid aggregates are related to the reconstruction technique of protein
aggregation.” Recently, we have investigated the solubilization of amyloid aggregates of
bovine insulin and human a-synuclein by direct addition of alkali halides. Lithium iodide (Lil)
showed a strongest solubilization ability among alkali halides.”? As a next step, we have
investigated the direct additional effect of ten alkali halides on the solubilization of heated egg
white aggregates (HEWA) using FTIR spectroscopy. The present finding is that Lil and cesium
iodide (Csl) showed a high solubilization ability for HEWA among the studied salts. The
solubilization ability of salts for HEWA depends on the competition between the ionic radius
and the heat of hydration of salts.

Keywords : Heated Egg White; Solubilization; Alkali Halides; FTIR Spectroscopy

HAIMEREERTH DT I m A NEERSCAHANEEERTH 2 2VE A ERER %
FIRIRBEIC T B g, ERMSCEAE THOSH CHERPETH D D, il Fx
%, 7l U BROEBEZERINC XD 7 2 HK insulin X OV R HIK a-synuclein 7 X
2 A REEROARILNRETHRZ?  ZOR/BE N0 FEHO T LV H ) &R o T,
bV FUALDDRSEWATE IR EZ T Z 2B BN L, £2 T, RO
AT w7 LT, TR eREIC L HBENEREROTIEICER Lz, A4F%
Tl 10 FEO 7 V0 VU & REO BTN X 5 I0A OBEERO AL % FTIR 47
HIEIZ XY HWTIRT, ZORE, INHOBGERERICH L CLIL &3 by v A
(CsHP WA ERE A R LTe, HEIZ KA 9F A OBGEER ORI I, A A R &1
DRFBDFEMEALAFT D Z LR E T,

1) Bacterial inclusion bodies: Discovering their better half. U. Rinas, E. Garcia-Fruités, J. L. Corchero,
E. Véazquez, J. Seras-Franzoso, A. Trend Biochem. Sci., 2017, 42, 726.

2) Dissolution of amyloid aggregates by direct addition of alkali halides. T. Takekiyo, N. Yamada, T.
Amo, C. T. Nakazawa, A. Asano, T. Ichimura, M. Kato, Y. Yoshimura, J. Mol. Lig., 2023, 369, 120849.
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Highly Conductive Deep Eutectic Solvents Using Organic Halides and lodine
(‘Faculty of Science, Chiba University, *Graduate School of Science, Chiba
University, *Ise Chemicals Corporation, *Chiba Iodine Resource Innovation Center)
Olunpei Sato,! Maharoof Koyakkat,? Satoshi Asakura,® Hiroyuki Kawamoto,**
Katsuhiko Moriyama,? Hideaki Shirota?

Deep eutectic solvents (DESs) are a new class of solvents that become liquid at room
temperature due to the eutectic effect when two or more substances (typically solids)
are mixed at a certain composition. Most DESs are electrically conductive because they
contain an organic or a metal salt as a constituent, while their high viscosity makes
them less electrically conductive. In this presentation, we will report a study of DESs
composed of organic halide salts (chloride, bromide, and iodide salts of choline and 1-
ethyl-3-methylimidazolium) and iodine, which possess high electrical conductivities.
The electrical conductivity of the DESs studied increased as increasing the molar ratio
of the iodine to the organic halide salt. Comparing the chloride, bromide, and iodide
mixtures with the same molar ratio, the iodide salts showed the highest electrical
conductivity. A 1:2.5 mixture of choline iodide and iodine showed an electrical
conductivity of as high as 41.7 mS cm™. In addition, the slope of the electrical
conductivity to the molar ratio is clearly steep in the iodide salt DESs. The phase
diagrams of the mixtures will be also discussed.

Keywords: deep eutectic solvent, organic halide, iodine, high electrical conductivity

R (DES) ,2@%UL@%%<ﬁﬂm IXER) %5 DEFED
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Enhancement of hydrophobicity in oxicam group of acidic drugs by pH-induced
conformational change (Faculty of Pharmacy, Tokyo University of Science) OKota Moritake,
Kanji Hasegawa, Tomohiro Tsuchida, Satoru Goto

Acidic non-steroidal anti-inflammatory drugs cause drug-induced kidney damage by
transporting across the renal membranes. This transportation is related to hydrophobicity,
which is variable depending on pH. Conventionally, it is known that compounds with
carboxylic acids have a high possibility of dimerization, and methanol (MeOH) increases their
pKa. The UV-Vis measurement and singular value decomposition determined the pK, of
propionates, naproxen (NPX) and ketoprofen (KTP), and oxicams meloxicam (MLX) and
piroxicam (PRX). For NPX and KTP, their pKa. values increased depending on MeOH
concentration. It means the acidity has decreased, considering that dehydration by MeOH
reduces the amount of hydration water around the carboxyl group, promoting dimerization of
NPX or KTP, making acid dissociation less likely to occur. On the other hand, the pK, of MLX
and PRX decreased depending on MeOH concentration. It means the acidity has increased,
suggesting oxicams have intramolecular hydrogen bonds and are stabilized by hydrophobic
hydration. MeOH facilitates acid dissociation due to its inability to maintain a hydrophobic
hydration state for MLX and PRX. We will show the results of fluorescence measurement, and
discuss the state of dimerization in NPX and conformational changes of MLX or PRX.
Keywords - partition confficient; acid dissociation constant; high-performance liquid
chromatography; non-steroidal anti-inflammatory drugs; hydrophobicity

FEMEEEY) T HIEAT v A NHEFIRIEIR TR A A L7 is o X 0 S50 M s
ZHIEE T, WRICITIEMOBUKMERE G- L, MEEEEY DS pH 120G U T L
T5H. WNVKRUBBEAT H2IEEWIE &R D AEEMERE <, A ¥/ —/L (MeOH)
WCESTpK B ERTHZ RO TS, a4 VRO T 7 aXxt L (NPX)
ErhTa 7y (KTP), AF I ALAZOARXF T AL (MLX) EEaFH A
(PRX) OFfi%x D pH IZH1F D UV-Vis A7 hLZBIE L, FRESREEITH) Z & T
PKa ZE L7z, MeOH fFTEIFETFAE FTO pKy & HL#E 35 &, NPX & KTP (% MeOH
REERAFENS pKa DI L7, ZAUFEEMEENME T L2 2 E 2 ER L T\ 5. MeOH
ORWARIZE Y, DIVRFOVEEEDOKRFIKDEA L, NPX & KTP @ &K {L2ME
HEND 2L THRREENE XIS o2 E25N7-. MLX & PRX |3 MeOH i
FEARTFRIC pKa DME T L7z, ZAUSEBRMEENEM L7 Z E 2B LTS, MLX &
PRX 133 FINAFREAZAH L TCNDH720, KPP TIIBUKMEAKFNIZ L » TRELS N
T2, MeOH 1T & 0 BKMHAKRFI MR C&E T, BN E ST koot B 1
STz, Y AN - #E AT BARIEDORERZR L, NPX NS EREFR T Dk
F&, MLX & PRX D7 3 A—3 g VELIZOW TR L 72/ R 2R~ 5.
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Distinguishing the transitions of fluorescence spectra of tryptophan-134 and 213 in
BSA induced by bindings of UV filters, oxybenzone-3, and avobenzone ('Faculty of
Pharmacy, Tokyo University of Science,>?Graduate School of Pharmaceutical Sciences, Tokyo
University of Science) Megumi Minamide,' Yusuke Horizumi,?> Minori Tsurushima,' Ryotaro
Koga,? Kanji Hasegawa,? Yuya Kurosawa,> Tomohiro Tsuchida,! Satoru Goto'

Ketoprofen (KTP) known as an analgesic anti-inflammatory drug involves a photo-
allergic reaction by haptenization, and active ingredients in sunscreens have also been
reported to involve similar issues. Oxybenzone-3 (OBZ) and avobenzone (ABZ) are
currently used as commercial ultraviolet-light filters for sunscreens, they have similar
structures of benzophenone skeleton with photoexcitability as KTP. In this study, to
determine the chemical modification of these compounds on bovine serum albumin
(BSA) which is abundant in the blood, we investigated an interaction between BSA
and these compounds using a Stern—\Volmer plot analysis and trajectory analysis with
singular value decomposition (SVD) of the tryptophan (W) fluorescence spectrum of
BSA. As a result, The W fluorescence in the presence of ABZ showed a blue shift in
its peak and had two binding sites with different affinities by Langmuir analysis. On
the other hand, that in the presence of OBZ showed a red shift, indicated adsorption
on the W residue present in the hydrophobic region and coating hydrophilic W
residue present in the hydrophilic region.

Keywords : BSA intrinsic fluorescence;, benzophenone derivatives; singular value
decomposition (SVD),; Langmuir adsorption isotherm; Hill’s plot
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XAS Measurements for Aqueous Solutions of Nitrogen Containing Organic Compounds
(!Graduate School of Frontier Sciences, The University of Tokyo) Haoran Xu,! OTakehiko
Sasaki'

Nitrogen-containing organic compounds are important as ionic liquids and amino acids. In
this study N K-edge and C K-edge XAS measurements were conducted for aqueous solutions
of imidazole, 1-ethylimidazolium chloride and various amino acids. For the analysis of
obtained spectra, quantum chemical calculations were achieved for determining structures of
solutes in aqueous solutions, followed by XAS simulations. Dependence on the charge state,
PH and hydrogen bonding are discussed.

Keywords : XAS; Aqueous Solution; N K-edge; EmimClI

GEBAICAEDT, A A RERLT I/ E LCHEETH D, AFETIE, A2
BT =, 1= FNAIFZY VLl R x0T I BOKERIZOWNT,
N K KOC K X BRI EEORE 21T o Tz, WK 710D XAS
HIEX, B ONER% LI E 424 H LT PFBLTA T%j L7-[1], SiC K%k 2 7=
BIRY T VBB L, WIREORE S X2 /VEFHO He AL L > THIFEIL
oo 1-ZFN3AFNAIFZY Y A7) K (EmimCl) 020 M B XL 0.10 M K
EHEEE O N-K XAS A7 MV EK 1R T, T XTOEEIZEWNT, 401.0 eV
IZHNE— 7 RO | ZOMENRESCEBRLICKAFAETICAIFY Y VAN
FAIZEATHDLZ Enbrole, £, MMOBET 2ERE A7 D N-KXAS A
N7 MVHHE LTz, E— A EITERIRFOEBEMEBIESFT HZ ERNbroT,

T E o S DA D 7= 6D
2 BT EFRE T,
IR DOEE oy 1 DO
HERD, XAS VI =2 b
—va VEtREITo T2,
- el o G AV TN
IZ X DE W, PH OFhE,
KFREEDONFITEH LT

HAETT .

Absorption (arb. units)

396 398 400 402 404 406 408 410 1) M. Nagasaka et al., J.
Photon energy / eV Electrosc. Relat. Phenom. 200
(2015) 293.

1 N-K XAS spectra measured for EmimCl aqueous solutions
(Upper 0.20 M, Lower 0.10 M)
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Plasmon-influenced photoluminescence blinking behavior of lead
halide perovskite quantum dots

(‘Hokkaido University)OTianci Wang,' Lei Duan,' Takuya Okamoto,' Vasudevanpillai Biju'
Keywords: Plasmon; lead halide perovskite; quantum dot; photoluminescence; blinking

Lead halide perovskite quantum dots (PQDs) show excellent optical and electronic
properties due to the halogen- and size-dependent bandgap engineering. Single PQDs show
photoluminescence (PL) blinking due to charging-discharging process induced by Auger
ionization, which is further complexed by intermittent carrier trapping and de-trapping!. The
PL of the PQDs can be enhanced or quenched by coupling the QD exciton with the localized
surface plasmon resonance (LSPR) of metal nanoparticles (NPs)?. However, plasmonic effects
of Au NPs on the PL blinking behavior of PQDs are yet to be understood entirely. Here, we
investigate the plasmon-influenced PL blinking behavior of PQDs on the Au NP films.

We synthesized ligand-free or ligand-capped methylammonium lead iodide (MAPDbI3)
PQDs, respectively, by a spray or the ligand-assisted reprecipitation (LARP)® method. The
LSPR substrate was prepared by tethering a monolayer of Au nanorods (NRs) on silanized
glass substrate (Figure 1). Next, PQDs were deposited on the Au NR film (Figure 1). The PQD-
Au film was excited by a 532 nm cw laser, where the Au LSPR couples with proximal PQDs,
thus affected the PL. Using an electron-multiplying CCD camera, we recorded the emitted
photons from the LSPR-coupled or -uncoupled PQDs. PQDs on glass substrate without Au
NRs, were also studied as control samples.

MAPDIs PQDs illustrated clear on-off two states blinking. The blinking trajectories
changed after coupling with Au NRs, showing PL intensity enhancement in most cases. We
discussed the blinking change and intensity enhancement in terms of the effect of ligands.

1350 . () o Ml

i PQD T
Si  Si Si Si Au 7 o
» s \\
| =2 200900 — 2 %%bvw e

Figure 1. A scheme of Au NR tethered on a glass substrate and PQDs on the Au NR film.

1) C. Galland, Y. Ghosh, A. Steinbriick, M. Sykora, J.A. Hollingsworth, V.I. Klimov, H. Htoon, Nature
2011, 479, 203. 2) X. Yang, D. Su, X. Yu, P. Zeng, H.G. Liang, G.Z. Zhang, B.X. Song, S.L. Jiang, Small
2023, 19, 2205659. 3) F. Zhang, H.Z. Zhong, C. Chen, X.G. Wu, X.M. Hu, H.L. Huang, J.B. Han, B.S.
Zou, Y.P. Dong, ACS Nano 2015, 9, 4533.
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Auger Recombination-Assisted Photoisomerization of Diarylethene Derivatives with
Semiconductor Quantum Dots (Graduate School of Science and Technology, Kwansei Gakuin
University) OMoe Yamamoto Daichi Eguchi, Naoto Tamai

Colloidal semiconductor quantum dots (QDs) show efficient Auger recombination compared
with the bulk due to the exciton confinement. Despite the generation of excited carriers in
higher energy states through Auger recombination in QDs, the extraction of higher energy
carriers is challenging due to the rapid relaxation from higher energy states. In the present study,
we constructed hybrid systems of QDs and diarylethene derivatives and examined the effects
of Auger recombination on the isomerization reaction. We found that the Auger recombination-
assisted photoisomerization was induced by the multiple exciton generation in QDs at non-
resonant excitation wavelength for a diarylethene derivative.

Keywords : Auger Recombination; Semiconductor Quantum Dots; Diarylethene Derivatives;
Photoisomerization

FEBRET Ny MQDs) i, BhiE FMOMHE/EHTH D Auger BfEH /L7 8
RELRTEDETHID Y, T Auger A TIEEZ R F—REOF v U 70
ERT 5, ZOBETRVX—RELZFH LWEEWIIARETHD LEZLND N,
Auger FAESICE VAR L@ R —3 2 U 7 OEMEEMITIHE s BRETHD
T2OFHDPEE LV, AWFFETIE, QDs &7 U — N7 U OEEREREE L., Auger
A B b2 RH L0 THRET 5,

BERIZHEV, TV — =T UFBER S R U AB5AK (CADAE),) &RifRD 725
CdSe QDs &Rk L7z Y, Z-type DENLF2ZHAIZ LV . CA(DAE), & CdSe QDs ## &
{b. L7z (DAE/CdSe HSs)®, #A& LRI T CdSe QDs D ¥ E-UNRIIME 4R L Th
D, HTICRE KRG EAETICEHAEREHEET L N TE e, ZOMELES
K (DAE [ZBABRIR) 12kt LT/ ULV A L—H— (520nm) %5925 & DAE OBBR{K
DI TIEHREMALE X 220 B B 59 DAE/CdSe
HSs TIIERMACSIENEIT L2 (K1), Z OBRERIK
P25 PABRIR A~ D BN EAV OGO EE I, bk e i EE 23
K& L 2 DITONIERIANTHNINT D &\ ) IRTFEMED
B S, 2k AR B G- L7 Auger FHAE A 3 ER
DHEMALDRETND I LETBL TV D, HRY | —
AL, Z OBEEORRIKGENE L HET D, O 2 sy oy 0 12 14
[1] Gyot-Sionnest et. al., Chem.Rev., 2021, 121,2325-2372. 2] Y. .
Charles Cao et. al., Angew.Chem.Int.Ed., 2008, 47, 8639 [3] Du- (éAE]iﬁ%gd%%)?%&éjii)ii

Jeon Jang et. al., J.Phys.Chem.C, 2021, 125, 22929. DB L7 B AL R EE o D
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Synthesis of new magnetic acetylides containing ethynyl-substituted TTF-based derivatives
(\Meisei University, *Tokyo University of Science, *Josai University) OSodai Sasaki,' Junichi
Nishijo,! Masaya Enomoto,”> Motoko Akita’

Molecular magnetic materials have a low magnetic transition temperature due to weak spin-
spin interactions. To overcome this weakness, we are developing Cr complexes with
Tetrathiafulvalene (TTF) ligands, which are expected to exhibit strong intermolecular exchange
interactions mediated by the stacking of TTF-based radical ligands. In this presentation, a
[CrCyclam(CoMeTTF(SCsHii)z)2]" complex (Fig. 1) was synthesised by introducing two
thiopentyl groups into the TTF backbone and coordinating them to CrCyclam to enhance
solubility. This was combined with the magnetic anion [Ni(mnt);]" to give crystals of
[CrCyclam(Co:MeTTF(SCsHi1)2)2][Ni(mnt):]; (Fig. 2). The TTF units of the adjacent
[CrCyclam(CoMeTTF(SCsHii)2)2]" complexes sandwich a [Ni(mnt),]". This three-layered unit
has a spin of S=1/2 at low temperature, and forms a ferrimagnetic chain with Cr**, where strong
intra-chain interaction of 2/ / ks =—35 K was observed. The other two [Ni(mnt),]" complexes
from non-magnetic dimer.

Keywords : Molecule-based magnetic material, Chromium, Acetylide, Tetrathiafulvalene

53 FPEREPEARIT A & U W OFE BAEH 2355 < BEREERB IR MRV & W ) FRED B 5,
ZOFEETTRT DR Bx1ZT VT FT TNV (TTR) ZENL T & L7- Cr $5(K
DR ZEIT>C0D, TTFIZRILIZE D F Vo IN T TFA L e ZNFEET 5 2
LT Ko TRV FRIBESH AR O FZBLDR MG S D, AR TR, WEEOM -
M- T TTF BRICTF A~ F AL 2 2E AL CrCyclam [ZHEAA S H 72
[CrCyclam(CoMeTTF(SCsHi )] 85 (K DN &E Ak, ZhEET =4 Th 5
[Ni(mnt),] & #HAA ., [CrCyclam(CoMeTTF(SCsHii)2)2][Ni(mnt)a]s DOt 2) %15
72o ZOfEMIX, B8 L72 TTF-[Ni(mnt),]-TTF & Cr*'3 7 = VEHA R L TEB Y, 7
WEHINFEAAER 20/ ks =—35K & 55\ W BRI R RBEVEAR AP E LTz, £, £ O
\ZIE 2 70 7 DO[Ni(mnt), | 23 ¥ A ~— & 72 0 FEREMEL L T 5,

SCsHyy |+
$7)-SCsHyy
I = ek Bl
S 7 T 7
Hy1CsS \E/ S ) Y
H{1C5S
1 [CrCyclam(CoMeTTF(SCsHi1)2)2]" $H1A 2 BN E
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Crystal Structures, Magnetic Properties, and their Deuterium Substitution Effects of
Hydrogen-bonded Dinuclear Copper Complexes, [Cu(Eta)(Heta)(NO3)]2 (‘Faculty of
Marine Engineering, Tokyo University of Marine Sczence and Technology, *Graduate School
of Science, Nagoya City University) Tasuku Murai,' Shinobu Aoyagi®, OWataru Fujita'

The title compound, [Cu(ll)(Eta)(Heta)(NO3)l. (Eta = 2+
H,NCH,CH,O", Heta = HzNCHzCHzOH) (the hydrogen HN
derivative H), reported by Bertrand et al.,"” has the copper 2 et v
dimer structure via OeesH-O strong hydrogen bonds, as N Do / \
shown in Fig. 1. In the dimer, an antiferromagnetic \—/ \—/

interaction works via the hydrogen bonds. In this
presentation, crystal structures, magnetic properties,
and their deuterium substitution effects of the complex were studied.

The derivative D with the deuterated hydroxy and amino groups was prepared by
mixing of Cu(NO3),23D,0 and D,NCH,CH,0OD in MeOD, and was identified by IR
spectroscopy. Xray structure analyses revealed that the D derivative was
isostructural with H. We found that these derivatives showed structural phase
transitions to the low temperature phases at 118 K for H, and 126 K for D. Magnetic
measurements revealed that the g-factors and the magnetic coupling constants 2J/Kp,
estimated from the Bleany-Bowers model, were 2.024 and —51.9 K for H, and, 2.039
and —51.3 K for D, respectively. It is concluded that there was little difference in
magnetism between H and D. We will show the detailed data at the presentation venue.

A part of this work was conducted in Institute for Molecular Science, supported by ARIM of MEXT.
Proposal Numbers JPMXP12232MS1030.

Keywords : Hydrogen Bond; Crystal Structure; Magnetic Properties; Structural Phase

Fig. 1. Molecular structure of H.

Transition,; Deuterium Substitution

# M © ¥ & [Cu(Eta)(Heta)(NO;)]: (Eta = H;NCH,CH,O", Heta =
H.NCH,CH,OH) (H) %, Fig. 1 IZ/:3 &L 91T, ZOODET*“*%#%?%{“\%
MLTEREEZER L., 2O ZEREICIIKERA LN L TR A
ERMB ZenmbhTngd D, RFFETIEZOWEIZ OV T, 5 dh g o
IR, BRBIE., S OITIIKBE/EGHAMOBEKRKBZEBRZIT > ZEOWH
EMME~DEBEIZ O THRE 21T - 7o, BEAFREHL (D) 1% Cu(NO;).#3D,0
& DoNCHCH,OD LA HA X /) —LHITIRETHZ LICL->T, #L7Z, HED
D EZRE L2 & 24, HIZ 118K LA F T, DX 126 K LA F TE AL AR
~MAEB AR T BB LL, — . SO ORI E AR L Z2A, AR
RATRDO LN o7z, FEHIEY BHRET 5,
1) J. A. Bertrand et al. Inorg. Chem. 1980, 19, 2022.
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Proton Conductivity of Alginic Acid-Polyacrylic Acid-Triazole Composites ('School of
Chemistry, College of Science and Engineering, Kanazawa University, Graduate School of
Natural Science and Technology, Kanazawa University) O Genta Yamamoto,' Yasuhiro
Shigeta?, Takuya Kurihara?, Shogo Amemori?, Tomonori Ida?, Motohiro Mizuno?

RARFNG 2 -

Solid electrolytes that can act as proton conductors even under high temperature conditions of
100°C or higher include composites of 1,2,3-triazole (Tz) and polymers. One of them is the
composite of Tz, polyacrylic acid (PAA), and alginic acid (AA), (1-x) AA-xPAA-yTz (x and y
indicate the ratio of PAA and Tz, respectively). High proton conductivity of these composites
is considered to originate from the continuous proton transfer (Grotthuss Mechanism) with Tz
as the carrier. However, the detailed kinetics of 1,2,3-triazole has not been clarified. Then, we
prepared a composite of 1,2,3-Tz and a polymer and investigated the kinetic properties of 1,2,3-
Tz by solid-state  “H NMR measurements.

Keywords : Proton Conductivity, Solid Electrolyte; Solid State NMR

iR ThbmW\Wr e b AREE AR TEREMEIORE LI ED SN TEY | mr I
7o b V7 ELTRY T YTz MATBEERLED—>TH D N, A
JETIL, RU T 7 UABEPAA), TILF UER(AA)E 1,2,3-Tz Z WA (1-x) AA-
xPAA-yTz Zif L, 7o b AEM AT~ £72, BERHNMR JIEIC LY 1,2,3-
Tz OEEEEZ TS, 70 b oARENE L ORMREER LT,

(1-x) AA-xPAA-yTz DL, 1,2,3-Tz LT PAA, AA . TIK
} X N . 102 '.50 490 3.50 390
DIHEEZ CREKTCRE L, BUMERS S [, e,
T L, B BAUEIEA S0CT 24 I ZE IR L, 0o e
ZNENOPUS SV TESZERZWE Lz, B 2oms  “oo ar o
HNMRAE T Tz DRF LA LI EAREL 0 - §§§§§E§§§z -1
L7z 1,2,3-Tz-dy 2 HIW TR L 72 BRI & IV Tz, J Soamssmonn  C
112 0.5AA-0.5PAA-yTz (y=23,2.0, 1.8,13,06) R

D71 N ANREROWBELEACZRT . 1,2,3-Tz DFEA
BN Z HIZONTT 1 M ASERFTHRL, y=2.3
Tl 403K THAAE 4.0X 103 S/em & 72572, 2HNMR
DAY MVTIEEIRTY ¥ — 7 B — 7 B38liv, 1,2,3-Tz B & RlRER 5 2 &
Wy inotz, i, Tz DEABEZEELCT & Tz OESIEAB EL, 7o R ARERD
BRIZENRD Z RN otz

10.5AA-0.5PAA-yTz (2351
L7 0 N AREROR R

1) R. Watanabe, T. Kurihara, Y. Shigeta, S. Amemori, N. Yamaguchi, F. Ishii, T. Ida, and M.
Mizuno, Solid State lonics, 399, 116299 (2023).
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Structure and properties of BEDT-TTF-based salt with indigodisulfonate, (BEDT-
TTF)s;(Indigodisulfonate) * (H>O) (Graduate School of Science, Osaka University) oKento

Yamanobe, Hiroki Akutsu, Yasuhiro Nakazawa

We have prepared the title BEDT-TTF salt by electrocrystallisation using indigo carmine as an
electrolyte, which is expected to become a dipole oscillator. BEDT-TTF trimer possessing a
twisted stack and indigodisulfonate stack alternatively along the b axis. The outer molecules of
the trimer have much larger charge(+0.82) than that of the inner molecule(+0.36).

Keywords : Organic Conductors; BEDT-TTF; dipole oscillator
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T A VT4 TV RAFVBICER L. SENT,
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DifmESs L Ak THET 5,
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2mL., H:0 | mL DIRERHE T CEREITo72 25, B
FHRAE S S D 7o, WEIEAENT O K53, AKX (BEDT-
TTF)s(Indigodisulfonate) * H,O (1) T& -7z, Fig.1 ic#E 5%
EEINT, iR I3 triclinic, ZERIFEIZ PICTH o 7z, b Bl IAIIC
N> CBEDT-TTF 3 Bk L 4 v 7 4 IV A& VDA HIT  Fig.l. #5851 OfE &SI T S
ARy 7 LTWizdd, T0 3 8RN TBEDT-TTF i3l LT S #fii(<3.70 4))
AXxy 7 LTCEY, 3EFROAEIG0.36) X b AMII(+0.82/8k  (a = 6.6011(3), b = 15.2343(6),
C12) DT D/ HT o L RERMBAERL Tz, iz, ¢ = 16.2938(8) A, o = 79.440(4),
BEDT-TTF 43113 a B3 HICH - TR IANICITEEAR L T B =180.204(4), y = 77.779(4)°, Z = 2,
Tzo PR B EHIE ORGSR, FEARWZEEZ R L, prr= V= 1559.52(13) A3, R = 8.80 %,
242Q:cm, Ea=0.053eV TH o7z, aFLLIFEHMET 5, T=290K)

)

Indigodisulfonate
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Electronic Properties of Azachrysene Compounds (' Department of Applied Chemistry, Faculty
of Engineering, Sanyo-Onoda City University) ONobutsugu Hamamoto,' Makoto Inokuchi

Chrysene has a minimum framework of phenacene-type polycyclic aromatic hydrocarbons
(PAHs) belonging to Ca, point group according to the molecular symmetry. Azachrysene
compounds, where a carbon atom of chrysene is replaced by a nitrogen one, show different
electronic properties depending on the position of nitrogen atom. In this study, we
systematically examined an effect of a nitrogen atom on electronic properties, notably a
molecular orbital energy diagram and a UV-Vis spectrum for a series of azachrysene
compounds by theoretical calculations and experimental observations.

Keywords : Aromatic compound, Quantum chemical calculation; UV-Vis spectrum

7 =T RO EEERIVKSE (PAHs) 1T, 4 FHEE ORI L > T2
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Photon Energy / eV
Figure 1. Excited states of chrysene and
1-azachrysene as obtained from the TD-
B3PW91 calculations. The experimental
absorption spectrum of 1-azachrysene is
shown in the bottom panel.

1) N.Hamamoto et al., Phys. Chem. 2022, 552, 111370.
2) M. Baba et al., J. Phys. Chem. A 2013, 117, 13524.
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Mixed-Sequence Oligomer Salt 4P¥S—X for High Conductivity (ISSP, The Univ. of Tokyo)
Takeshi Nishida, Tomoko Fujino, Kota Onozuka, Hatsumi Mori

Oligomer-based conductors have rich structure-determining factors that can systematically
tune their electronic structures. We have been developing oligomeric conductor series modeled
on doped PEDOT!'™. Recently, we reported that a tetrameric (P-S-S-P) salt single crystal
consisting of two types of monomoer units: ethylenedithiothiophene (S) and
dimethypropylenedioxythiophene (P) which exhibits excellent room temperature conductivity
and metallic state above room temperature. However, the relatively bulky P units at the termini
reduced the effective intermolecular interactions. In this study, we developed a tetrameric salt
in which a less-bulky propylenedioxythiophene was introduced in place of P, aiming to achieve
even higher conductivity. This time, we will report on the synthesis and physical properties of
this new tetramer (PH-S-S-PH).

Keywords : Oligomer, Charge transfer complex; Molecular crystal; Electrical conductivity;
Band filling
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BIZBR L CE B i Clx=TF Lo U T T 47
v (S) BIRVAFALS o LY VAT F A7 =
v (P) O2FED2= "B 5 4 &K 4PS (P-S-S-
P) OEMBEIEHEESNEN-RELEEELRT D
Z. BB ETEBLTHZEERE LY L,
KIGITEAN LTz, A&V P 2=y NBARR
TR BV 2R ST m, F 2 TR TIE, &
S bminiE/bZHIEL, P OO ICHEOKW T o v
vyyﬁ%y%ﬁ7:y%ﬁﬂbt4%¢ﬁ%%%b

ARFERTIE, ZOHH 4 BIK 4PHS (PM-S-S-PH) 4PHS-X
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4 EAR D E BB O &
1) Kameyama, R.; Fujino, T."; Dekura, S.; Kawamura, M.;
Ozaki, T.; Mori, H.* Chem. Eur. J. 2021, 27, 6696-6700. Front Cover. 2) Kameyama, R.; Fujino, T.";
Dekura, S.; Mori, H." Phys. Chem. Chem. Phys., 2022, 24, 9130-9134. 3) Kameyama, R.; Fujino, T.";
Dekura, S.; Imajo, S.; Miyamoto, T.; Okamoto, H.; Mori, H." J. Mater. Chem. C, 2022, 10, 7543-7551.
4) Onozuka, K.; Fujino, T.*; Kameyama, R.; Dekura, S.; Mori, H.* J. Am. Chem. Soc. 2023, 145,15152—
15161.
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Shiori Sato!, OKo Furukawa'?, Hiroki Akutsu®, Yasuhiro Nakazawa3(1Faculty of Science,
Niigata Univ., *CCRF, Niigata Univ., *Grad. School of Sci., Osaka Univ.)

It has been reported the anomalous temperature dependence of the resistivity around 70 K in
k-p”’- (BEDT-TTF) (PO-CONHC,H4SO3). In order to clarify the relationship between the
mechanism and the crystal structure, the temperature dependence of the g-tensor for k-f’-
(BEDT-TTF) (PO-CONHC,;H4SOs3) was examined by using single-crystal ESR spectroscopy.
At room temperature, the g-tensor estimated from an observed ESR signal originates from
BEDT-TTF. On the other hand, the ESR spectrum at 5 K is composed of two ESR signals. We
will discuss the relationship between the temperature dependence of the g-tensor and the
polarized crystal structure.

Keywords : Organic Conductor, polarized structure, Single-crystal ESR, g-tensor
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Synthesis and physical properties of ﬂuorine-substituted TMTTF derivatives (Nagaoka
University of Technology) OShuya Goto, Tatsuro Imakubo

Fluorine has the largest electronegativity among all elements and is also the closest to
hydrogen in atomic radius among all main group elements. For the sake of preservation of
crystal structure and modification of electronic structure of known organic conductors, we have
been working on selective fluorination of the hydrogen atom on the methyl group of
tetramethyltetrathiafulvalene (TMTTF), which is one of the basic donor molecules in TTF-
based organic conductors. In this presentation, we will report on the development of a synthetic
route to the fluorine-substituted TMTTF derivatives, Fo-TMTSF and F4~-TMTSF, together with
their crystal structure and electronic properties.

Synthesis of Fo>-TMTSF and F4~-TMTSF has been accomplished by a P(OEt); mediated cross-
coupling reaction between 4,5-bis(fluoromethyl)-1,3-dithiole-2-thione and 4,5-dimethyl-1,3-
dithiole-2-thione. Figure 1 shows molecular structure and crystal parameters of F4-TMTSF.
The neutral F,-TMTTF has low crystallinity and crystallization conditions for the preparation
of single crystals are currently under investigation. Electrochemical properties of these new
donors will also be reported on the day of the conference.

Keywords : Tetrathiafulvalene; fluorine substitution, organic conductor
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Crystal data for F4-TMTTEF: Monclinic, P2,/n,
a=4.119(2), b=22.370(11), c = 6.849(3) A,
B=95.063(8) deg., V=628.7(5) A3, 7=2,

R=0.0786,wR= 0.1809, GOF=1.010 for />2c(J),
R=0.1341,wR=0.2132, GOF=1.017 for all data.
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Figure 1. Molecular structure and crystal parameters for F4~-TMTTF.
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Synthesis of TTF Derivatives with Hydrogen Bonding and Chiral Moieties and
Characterization of One-dimensional Helical Structures Composed of TTF Derivative and
F4sTCNQ Complexes (Tokyo Univ. of Agri. and Tech.!, Hiroshima Univ.2, JST PRESTO?, Univ.
of Tokyo?, Tohoku Univ.>, Hokkaido Univ.®) O Fumiya Hirose', Sadafumi Nishihara®>,
Tsuyoshi Minami*, Tomoyuki Akutagawa®, Takayoshi Nakamura®, Yoko Tatewaki'

In recent years, the field of molecular electronics has been the focus of much research interest
because of increasing expectation for more downsized and high-performance electronic
devices. In particular, research on nanoscale devices consisting of functionalized molecules has
been widely studied.

In this study, we synthesized a TTF derivative S-UM-TTF-Ts (Fig. 1), a disk-like molecule
with multiple n-conjugation and hydrogen bonding moieties at the molecular center and a chiral
moiety at the molecular end, to prepare a one-dimensional helical structure. S-UM-TTF-Ts
forms a CT complex when mixed with an acceptor molecule, F4sTCNQ. The one-dimensional
helical structure was obtained by dropping a solution of the S~-UM-TTF-Ts complex dissolved
in DMSO onto a mica substrate. AFM images of this one-dimensional helical structure
indicated that the size was 30 nm in height, 6 nm in width, and 20 nm in pitch. The electrical
conductivity of the one-dimensional helical structure in the bulk state was 2.3x107* S/cm,
indicating semiconducting behavior. The electromotive force of one-dimensional helical
structures will be reported.

Keywords : Charge Transfer Complexes, One-dimensional Helical Structures, Induced
Electromotive Force
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Preparation of Scaffolds Composed of Molecular Nanocoils and Application to Saos-2 Cell
Culture (1. Tokyo Univ. of Agri. and Tech, 2. Univ. of Tokyo, 3. Hiroshima Univ., 4. JST
PRESTO, 5. Tohoku Univ., 6. Hokkaido Univ.) OAoba Sasaki', Noritaka Maezono', Akira
Matsumoto?, Sadafumi Nishihara®*, Tomoyuki Akutagawa’, Takayoshi Nakamura®, Tsuyoshi
Minami?, Yoko Tatewaki!

Research on regenerative medicine and engineering has been reported in a large field of
science and engineering, from the field of medicine to that of science and engineering. In
particular, there is a need to develop new scaffold materials that effectively function the cells
required for regeneration. It has been shown that external stimulation of cells with electric or
magnetic fields promotes differentiation and proliferation.

In this study, a new scaffold was prepared based on a molecular coil composed of R-
TTF-4UM which is TTF with hydrogen bonding and chiral moieties and F4sTCNQ. The
induced electromotive force generated by this molecular nanocoil is used as a stimulus to
increase the number of Saos-2 cells. Specifically, a molecular scaffold was prepared by casting
a 5 mM(R-TTF-4UM)(F4sTCNQ) complex solution on a glass dish. One hundred thousand
Saos-2 cells were grown on the scaffold and cultured under magnetic field conditions, and MTT
assay showed that the cell growth was approximately doubled under magnetic field application,
indicating that the electrical charge induced efficient cell proliferation proceeded.

Keywords : Nanocoils; Organic Conductor, TTF Derivatives, Scaffolds
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Theoretical studies on electronic properties in iron-oxo porphyrin model complex and reaction
process in P450 ('Graduate School of Science, Osaka University, *Center for Computational

Science, RIKEN) O Mizuki Otsuka,! Takashi Kawakami,>' Marie Tsuchikawa,! Shusuke
Yamanaka,' Mitsutaka Okumura,'! Kizashi Yamaguchi®'

Iron-oxo porphyrin model complex is the main target to study the nature of hemoglobin,
cytochrome and P450 etc. Thus, theoretical studies on electronic properties in the series of this
complex have to be carried out by using accurate theoretical methods. High-valent iron ions
are strong and important oxidants and contribute to oxygen-transfer in catalytic process. The
active intermediate is widely known as radical cation species (Cpd I), where Fe(IV) ion is
stabilized by oxygen and porphyrin ligand. Since higher oxidation state Fe(V) is also feasible
with stronger ligands, electron-transfer from Fe ion to porphyrin is interesting to study the
catalytic ability of Cpd I. In this study, we start to investigate relative stabilities among all
possible electronic configuration by UB3LYP methods under broken-symmetry (BS) approach.
Post-HF methods are also employed in order to reveal more accurate electronic properties.
Keywords : iron-oxo porphyrin complex; P450; hybrid-DFT method; broken-symmetry
approach
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1) DFT and ab initio study of iron-oxo porphyrins: May the have a low-lying iron(V)-oxo electromer ?
M. Radon, E. Broclawik, K. Pierloot, J. Chem. Theory Comput. 2011, 7, 898.

© The Chemical Society of Japan - P2-2vn-19 -



pP2-2vn-20 AAEa B1045S52 (2024)

DHILVKRUEBEREE) O h—ARET HKFBEEMEI/NIL RIN—
BRBEERDRE

CRERARPCER) ORJEFIE - &4 $hik - A Hik

Development of a hydrogen-bonding cobalt(Il)-organic framework bridged by a dicarboxylic
acid linker (Tokyo University of Science) O Tomohiro Okano, Takuya Kanetomo, Masaya
Enomoto

Hydrogen-bonded metal-organic frameworks (H-MOFs) exhibit a flexible porous structure and
a highly crystalline nature. Recently, we reported a mnovel cobalt(Il) complex
[Co(HL)]-(DMF)i2(H20)24 (1-solv), where H,L is 2,27:5°,2”-terpyridine-5,5"-diyl
bis(carboxylic acid).! Compound 1 had an H-bonded diamond framework. To control of the
physical properties in the H-MOFs, we have focused on co-crystalline H-MOFs including the
H-bond-active metal complex and organic linker units. In this study, a novel co-crystalline H-
MOF [Co(H:L)(L)][Co(HL):]J(IPA)s-(MeOH)(H20)s s (2-solv) was synthesized, where IPA is
isophthalic acid. There were direct H-bonds between the ligands with IPA and indirect H-bonds
via H>O. Thermal analysis and variable-temperature powder X-ray diffraction (VI-PXRD)
measurement revealed that the desorption of solvent with increasing of temperature does not
change the crystal structure. Magnetic measurement of both 2-solv and the desolvated sample
exhibited the spin transition (ST) behavior (Fig. 1). We will report on the crystalline-solvent-
dependence of the ST behavior for 2.

Keywords : cobalt(ll) complexes; spin transition; hydrogen bonding
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1) Kanetomo, T. et al., Dalton Trans., 2022, 51, 5034,
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Effects of desymmetrization on structures and physical properties in canted antiferromagnetic
single-component molecular conductors (College of Science, Rikkyo University)
OShota Arai, So Yokomori, Nobuyuki Matsushita

Canted antiferromagnetism (CAF) showing spontaneous magnetization is rare in especially
molecular conductors, and thus its structure-property relationships have not been revealed. In
our previous works, a family of alkoxybenzene-fused Au dithiolene complex crystals
exhibiting CAF have been found. In this presentation, crystal structures and magnetic
properties of obtained two kinds of crystals based on a newly synthesized asymmetric complex
(Fig.1a, Au2OPr20Bu) will be reported and discussed as its CAF properties.

Keywords :  Metal dithiolene complex; single-component molecular crystal; canted
antiferromagnetism, single crystal
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(D X. Yuetal,J Am. Chem. Soc., 2012, 134, 2264
(2) R. Ishikawa et al., J. Phys. Soc. Jpn., 2018, 87, 064701.

s

(@

© The Chemical Society of Japan - P2-2vn-21 -



pP2-2vn-22 AXL2ES B1045SE2 (2024)

BB FEREIT AT AUANVYRILI ) VEBERBEROE

X - AR

(RERBEE R - BRI e 2 « BoORBEEE 3) O% sEffh ' - fEre s - A1l 73
N

Electrical and Magnetic Properties of Axially Ligated Manganese Benzoporphyrin-based

Conducting Crystals ('Graduate School of Science and Technology, Kumamoto University,

2Faculty of Advanced Science and Technology, Kumamoto University, *Department of Physics,

Osaka University) O Kosuke Mine,! Noriaki Hanasaki,®> Hiroshi Murakawa®’, Masaki
Matsuda’

Axially ligated iron phthalocyanine conductors exhibit the giant negative
magnetoresistance effect caused by the strong n-d interaction between conducting 7 electrons
and localized d spins. This effect can be modulated by changing a central metal ion, axial
ligands, and/or a macrocyclic ligand. In this study, PhsP[Mn'!(tbp)!~L,], (tbp =
tetrabenzoporphyrin, L = CN, Br, or Cl) were fabricated, and their temperature dependence of
the electrical resistivity, temperature dependence of the magnetic susceptibility, and magnetic
field dependence of the resistance were measured to verify the influence of molecular
modification on the negative magnetoresistance effect.

Keywords : Molecular Conductors; n-d Systems,; Benzoporphyrin; Magnetoresistance Effect
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1) N. Hanasaki, ef al., Phys. Rev. B, 2000, 62, 5839—5842.
2)D. E. C. Yu, et al., J. Mater. Chem., 2009, 19, 718-723.
3) M. Nishi, et al., Dalton Trans., 2016, 45, 16604—16609.
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Magnetic monitoring electrochemical properties in strongly correlated Cu-BHT
Yigang Jin, Qi Chen, Kunio Awaga
Graduate School of Science, Nagoya University, Nagoya 464-8602, Japan
Keywords: magnetic properties; electrochemical properties; antiferromagnetic

Two-dimensional (2D) n—d conjugated coordination polymers (CPs) have found widespread
application as active materials in secondary batteries'. Despite their success, the underlying
reason for their high charge storage capacity remains unclear. Some studies have suggested a
mechanism involving the formation of multiple radicals on a single organic ligand. However,
to date, no conclusive evidence supports this mechanism, and it stands in contrast to the
established resonance theory?. In this study, we employed various magnetometric techniques to
track the formation and concentration of paramagnetic species during the electrochemical
process of 2D strongly correlated Cu-BHT (BHT = benzenehexathiolate)®. Surprisingly, the
spin concentration of the fully reduced (discharged at 1.5 V) electrode was found to be very
minimal, significantly lower than that expected for a "diradical” form. More intriguingly, we
simultaneously observed a significant temperature-independent paramagnetic term. This
observation suggests an enhancement of delocalized & electrons in the discharged state, pointing
towards a mechanism where w-electron bands accept/donate electrons during the

charge/discharge process in this strongly correlated system. |

(1) Wada, K.; Sakaushi, K.; Sasaki, S.; Nishihara, H. Angew. Chem.Int. Ed. 2018, 57 (29), 8886
—-8890.
(2) Zeng, Z.; Shi, X.; Chi, C.; Lopez Navarrete, J. T.; Casado, J.; Wu, J. Chem. Soc. Rev. 2015,

44 (18), 6578—6596.
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On Energy Transfer to Added Fluorescence Dopant in The Solid System of Near-Infrared
Triplet-Triplet Annihilation Photon Upconversion by Using Quantum Dot (NMRI, AIST) Neeti
Tripathi, OKenji Kamada

For the solid system of near-infrared triplet-triplet photon upconversion (TTA-UC) by using
PbS quantum dot as sensitizer (guest) and an anthradithiophene derivative (TES-ADT) as
emitter (host), we added tetraphenyldibenzoperiflanthene (DBP) as fluorescent dopant and
observed the emission from DBP. On this energy transfer to the fluorescence dopant, we report
dependence of emission quantum yield for direct excitation on DBP-concentration and discuss
the relation with the upconversion properties.

Keywords : Energy Transfer, Fluorescent Dopant; Photon Upconversion; Solid System,
Quantum Dot
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MEICTER LIRS EIART DBP 725 &% 2 5 Fig. 1. (a) Change in fluorescence
N5 UC #3447 Y, TES-ADT ~ ~ U 7 2~ spectrum of TES-ADT film by doping

. N AL Lo of DBP. Dashed lines show the wave-
DBP O F—7EEHMIED LHNIE—T DR lengths of decay measurements. (b) Its
FEAL (660 nm—700 nm) & 8 EE IO o decay profiles at 2.0 mol%-DBP.
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1) N. Tripathi, M. Ando, T. Akai, K. Kamada, J. Mater. Chem. C 2022, 10, 4563.
2) N. Tripathi, K. Kamada, ACS Appl. Nano Mater. Accepted.
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Fabrication and characterization of sensitized dye solar cells with energy transfer in the
presence of spiropyran derivative and cyclodextrin -SQ2/SPNO; system-

(Department of Applied Science and Engineering, Fukui University of Technology )

Ryuhei Ejima, Michihiro Hara*

We fabricated sensitized dye solar cells (DSSCs) based on SQ2-dye /1,3,3-Trimethylindolino-
6°-nitrobenzopyrylospiran (SPNQ,) with incorporated photochromic molecules and
investigated their control photoelectric conversion properties and the fabrication of color-
changing DSSCs through external light stimulation. We found that the photoelectric conversion
efficiency and absorption properties of these DSSCs increased after UV irradiation and
decreased after visible light irradiation. The SPNO; on the DSSCs photoisomerized from
spiropyran form to photomerocyanine form (PMC) by the UV irradiation. This suggests that
the mechanism of the improved photoelectric conversion properties in the DSSCs is energy
transfer from PMC to SQ2-dye by FRET.

Keywords : Cyclodextrin; photochromic molecules; sensitized dye solar cells; energy transfer;
spiropyran derivative
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ARV ‘/(CD)#\:T?—FT SPNO; Ot EMEAR T H Trimethylindolino-6°-nitrobenzopyrylospiran).
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FRoOE O FEf, FRET 2128, CD IC L DB O\ T a5,

1) Viktoras Dryza and Evan J. Bieske, J. Phys. Chem. C, 2015, 119, 14076-14084.
2) T Takeshita, T. Umeda, and Michihiro Hara, J. Photochem. Photobiol. A, 2017, 333, 87-91.
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Aggregate formation and multicolor fluorescence emission shown by dye blocking ESIPT
sites ('Chitose Inst. Sci. Tech., 2IMRAM, Tohoku Univ.) OYuma Hirose,! Ken-ichi Sakai,!
Tomoyuki Akutagawa’

2,4-Bis(1,3-benzothiazol-2-yl)phenol (2,4-DBTP) is an excited-state intramolecular proton
transfer (ESIPT) type of fluorophore that exhibits solvent-dependent white fluorescence
despite being a single molecular species. Although alkoxylated 2,4-DBTP with its hydroxy
group blocked is unable to assume the occurrence of ESIPT, we found that it shows unique
fluorescence properties: largely Stokes-shifted strong fluorescence in solid, and multicolor
fluorescence in solution depending on the solvent type and fluorophore concentration.

Keywords : Fluorescence; ESIPT: Aggregate
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Creation of optical properties by controlling axial rotation in p-terphenyl derivatives (' Chitose
Institute of Science and Technology, 2IMRAM, Tohoku University) OKei Kobayashi,' Ken-
ichi Sakai,' Tomoyuki Akutagawa’

p-Terphenyl (p-TP) is a fluorescent molecule consisting of three benzene rings linearly
linked by a single bond, and its photocycle involves rotation around the single bond. Here, we
investigated the correlation between the rotation barrier and fluorescence properties of
molecules with bulky diphenylimidazole (DPI) groups at the 2 and 2' positions of the benzene
rings at both ends. The X-ray structural analysis revealed that the dihedral angle between the
phenyl groups of the TP skeleton is 74.1°, which is greatly twisted by the DPI group, and that
a strong NH-m interaction exists. We will report the correlation between the strength of NH-nt
interactions and fluorescence properties, including the results of 'H-NMR and IR.

Keywords : Fluorescence; Terphenyl; Intramolecular Hydrogen Bond; NH- r interaction
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Calculation and analysis of absorption and fluorescence spectra, and radiative and non-
radiative rate constants of rubrene based on the theory of vibronic coupling ('MOLFEX, Inc.,
2Fukui Institute for Fundamental Chemistry, Kyoto University, Graduate School of
Engineering, Kyoto University,) O Motoyuki Uejima', Hiroo Fukuanaga', Wataru Ota,**

Tohru Sato*?

The vibronic coupling (VC) between the electronic and vibrational states, provides complex
electronic spectral shapes due to the vibronic progressions, and induces non-radiative
transitions. In particular, in the spin-mixed crude adiabatic (SMCA) representation, the non-
radiative transition can be regarded as a one-phonon emission/absorption process driven by the
VC, and the internal conversion and intersystem crossing can be treated in a unified manner.
The normal modes can be classified into the promoting mode, which is involved in phonon
emission/absorption, and the accepting mode, which receives the electron excitation energy.
The origin of the VC can be analyzed by the vibronic coupling density, which facilitates the
design of finely tuned molecules with respect to the spectral shape and non-radiative transitions.

In this study, we have calculated the absorption and fluorescence spectra of rubrene, and the
radiative and non-radiative rate constants in the framework of SMCA picture, and compared
them with the experiments. The vibrational modes that greatly contribute to the vibronic
progressions and non-radiative transitions were assigned. The origin of the VCs was analyzed
using the vibronic coupling density.

Keywords : Internal Conversion, Intersystem Crossing; Vibronic Coupling
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1) Y. Shigemitsu, M. Uejima, T. Sato, K. Tanaka, Y. Tominaga, J. Phys. Chem. 4, 2012, 116, 9100.

2) W. Ota, M. Uejima, N. Haruta, T. Sato, Bull. Chem. Soc. Jpn. in press.

3) T.Kato, N. Haruta, and T. Sato, Vibronic Coupling Density: Understanding Molecular Deformation
(Springer, 2021).
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Recently, strong CPL materials with g-value have attracted much attention due to their potential
applications in chemical sensors, biological probes, 3D displays, and LCD backlighting. Also,
Luminescent nematic liquid crystal materials, such as 5CB, doped with chiral fluorescent dyes have
attracted great interest because of their ability to amplify the inherent molecular chirality and
circularly polarized luminescence (CPL) properties. Research our laboratory has binaphthalimide
derivatives CPL and Thermally Activated Delayed Fluorescence (TADF) properties. However, the
g-value of the CPL is only about 3.0 x 107, Therefore, in this study, we modified binaphthalimide
derivative and investigated its luminescence properties in solution and dispersed in liquid crystal
materials.

Keywords : Liquid Crystal; Circularly Polarized Luminescence, Delayed Emission
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Synthesis of diarylethene-fused metal dithiolene complexes for the development of novel
photoresponsive molecular conductors (College of Science, Rikkyo University)
OKaito Wakao, So Yokomori, Ryo Nishimura, Masakazu Morimoto, Nobuyuki Matsushita

Metal dithiolene complexes have been developed to exhibit various physical properties such
as magnetism and electrical conductivity, and its external-stimuli responsivities (e.g.,
temperature and pressure) in the solid states. However, there are few reports of photoresponsive
molecular conductors/magnets based on metal dithiolene complexes. Thus, we focused on
diarylethenes, which are known as a photochromic molecule in the crystalline phases, and
synthesized diarylethene-fused metal dithiolene complexes to develop novel photoresponsive
physical properties. In this presentation, crystal structures and properties of newly synthesized
Au(2Me-BTDT), complexes will be reported.

Keywords : Metal dithiolene complex, Photochromism, Single crystal, Diarylethene
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1) (a) A. Kobayashi et al., Chem. Rev., 2004, 104, 5243. (b) R. Kato, Chem. Rev., 2004, 104, 5319.

2) M. Irie et al., Chem. Rev., 2014, 114, 12174.
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Analysis Stabilization Mechanism of Avobenzone and B-Cyclodextrin complex (! Graduate
School of Pharmaceutical Sciences, Tokyo University of Science) Ryotaro Koga,! Chihiro
Kuroda,' Ryosuke Hiroshige,! Megumi Minamide,' Kanji Hasegawa,! Tomohiro Tsuchida,!
Satoru Goto!

The effectiveness of sunscreen is evaluated based on its UV absorption capacity and the
durability of its effect. Reactivity and photostability of sunscreen are important for this. It has
been reported that these properties depending on the hydrophobic drug encapsulated in [3-
cyclodextrin (CD). In this study, we aimed to assess the effectiveness of CD on UV absorbers.
Avobenzone (ABZ), curcumin (CUR), and oxybenzone (OBZ) were prepared in 50% (v/v)
acetonitrile/water solution containing 0-4 mM CD. UV-A (320-400 nm) was irradiated to
promote the compounds' photolysis reaction. We conducted the UV-Vis spectrum of
compounds from 0 to 72h after UV-A irradiation and the kinetic analysis using the primary
reaction formula. UV-Vis spectra of ABZ and CRU show their photolysis under the UV-A
irradiated, and the kinetics analysis revealed that the rate constant £ values of ABZ and CRU
are decreased at the CD concentration dependent manner. Conversely, it wasn't observed the
photolysis reaction of OBZ. These results show that CD improves the photostability of ABZ
and CRU. Therefore, it is possible to become an effective stabilizer for UV absorbate.
Keywords : Cyclodextrins, sunscreen, Avobenzone, the stability, inclusion complex
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Synthesis of N-methylcarbazole-FTCNQ ('Faculty of System Engineering, Wakayama
University, *Graduate School of System Engineering, Wakayama University) O Kota
Tsuchiaki,' Yosuke Tokuda,”> Hideo Yamakado' 2

Commonly, a charge Transfer (CT) complex of carbazole (Cz) as an electric donor and
7,7,8,8-tetracyanoquinodimethane (TCNQ) as an electric acceptor is known! and Cz-TCNQ
has 2 crystal structures? and electric resistivity of Cz-TCNQ is 7.0 X 101° 0 - ¢m at room
temperature!. This time, a CT complex of N-methylcarbazole (MeCz) as an electric donor and
2-fluoro-7,7,8,8-tetracyanoquinodimethane (FTCNQ) as an electric acceptor were synthesized.
Spectra of infrared absorbance were measured, and a peak shift of nitrile was observed.
Keywords : N-methylcarbazole; FTCNQ,; CT complex; Infrared, spectra
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Fig.1 MeCz(left) and FTCNQ(right) Fig.2 Spectra of Infrared absorbance

1) Akimasa Taniguchi, Seiichi Kanda, Takeshi Nogaito, Shigekazu Kusabayashi, Hiroshi Mikawa and
Kazuo Ito, Bull. Chem. Soc Jpn., Vol. 37, No. 9, 1386-1388, 1964.
2) Hayao Kobayashi, Bull. Chem. Soc Jpn., Vol. 46., 2675-2683, 1973 .
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Effect of Introducing Substitutions into Anthraquinone-Based Compounds as Organic Anolytes
for Aqueous Redox Flow Batteries (School of Advanced Science and Engineering, Waseda
University) OMomoka Kawaguchi, Atsushi Okazawa, Kosuke Kawai, Masashi Okubo

Redox flow batteries (RFBs) have recently attracted research attention as the promising
candidate of grid-scale load-leveling technology for renewable energy. Commercial RFBs use
vanadium ions as active materials, but their low energy density and high cost hinder wide
deployment in electrical grids. To address these issues, we focused on anthraquinone
derivatives solely consisting of abundant elements. For example, anthraflavic acids with
substituents at 2,6-positions are promising high-capacity anolytes due to their two-electron
redox ability, long cycle life, and high solubility." In this work, we further improve the cycle
stability by introducing a sterically bulkier substituent into the side chain of the anthraflavic
acid derivative 1™, Indeed, we successfully achieved the high solubility and high coulombic
efficiency of 1. We will also discuss other derivatives with different-size substituents.
Keywords : Redox Flow Battery, Redox Active Materials, Cycle Stability; Anthraquinone,
Steric Effect
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1) R. G. Godon, M. J. Aziz, et al., ACS Energy Lett. 2023, 8, 600.
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Synthesis and physical properties of complexs of Methoxyphenazine and TCNQ compounds
(1. Faculty of Systems Engineering, Wakayama Univ., 2. Graduate School of Systems
Engineering, Wakayama Univ.) OKodai Ichinose!, Yosuke Tokuda?, Hideo Yamakado!~

It has been reported that a complex using phenazine as a donor and 2-fluoro-7,7,8,8-
tetracyanoquinodimethane (hereinafter referred to as FTCNQ) as an acceptor has an alternating
laminated structure. 1) In this study, a new complex using methoxyphenazine with a methoxy
group introduced into the phenazine ring as a donor and FTCNQ as an acceptor was created by
the concentration method. X-ray crystal structure analysis was performed to clarify the crystal
structure. It was found to be an alternating laminated complex in the triclinic system. The space
group is P1.The lattice constants were 8.3793 A, 8.4244 A, and 15.5762 A for a, b, and c,
respectively, and 77.950°, 74.774°, and 72.482° for a, B, and v, respectively.

Keyword : Physical properties, Charge-transfer complex, TCNQ compounds, Methoxyphenazine
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1) EHEE. LSRR, R RHR S 2015, 1P042, 2015.
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Understanding the DNA hybridisation kinetics under optical condensation with simultaneous
single particle detection

OBhagya Lakshmi Sankaramangalam Balachandran’, Shuichi ToyouchiZ4, Syoji Ito"4, Shiho
Tokonami34, Takuya lida24 (1. Graduate School of Engineering Science, Osaka University, 2.
Graduate School of Science, Osaka Metropolitan University, 3. Graduate School of Engineering,
Osaka Metropolitan University, 4. Research Institute for Light-induced Acceleration System
(RILACS), Osaka Metropolitan University)
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Effect of Intramolecular Hydrogen Bonding on Photoisomerization of Hemiindigo
(‘Ritsumeikan University) O Reona Katayama,' Takayuki Murai,' Sora Ishikawa,! Yu
Matsunaka,' Yuki Shimizu,' Yugo Isawa,' Risa Kojima,' Yutaka Nagasawa,'

Indigo and hemi-indigo derivatives exhibit photochromism due to reversible E-Z
isomerization under visible light, and application as photoswitches is expected. For this purpose,
separated absorption bands of the E- and Z-forms are required. In the case of pyrrole
hemiindigo derivatives, an intramolecular hydrogen bond (IHB) formed only in the E-form,
shifts the absorption band to longer wavelengths. However, photoexcited intramolecular proton
transfer (ESIPT) induced by IHB is known to inhibit the photoisomerization. In fact, for 2-(2-
Pyridylmethylidene) indolin-3-one (2PDMI, shown below), which forms IHB only in the Z
form, is nonfluorescent and does not exhibit photoisomerization. [ 1] Hence, in order to examine
the possibility of ESIPT occurring in 2PDMI, we investigated its excited state dynamics by
femtosecond time-resolved transient absorption (fSTRTA) spectroscopy. The results showed
that the excited state lifetime of 2PDMI in methanol solution was as short as 2.0 ps, and the
deactivation to the ground state occurred efficiently without any signs of an intermediate state.
Keywords : Photochromism; Hemiindigo, Transient Absorption spectroscopy
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Size-Dependent Single-Photon Emission of Cesium Lead lodide Perovskite Nanocrystals
(Kwansei Gakuin University) ONicholas Huang, Sadahiro Masuo

Several nm sized-perovskite nanocrystals (PNCs) have been known to exhibit single-
photon emission by Auger recombination.”” We recently elucidated the relationship
between single-photon emission and its size up to 25 nm for CsPbBr; PNC.? In this work,
we investigated the relationship between the single-photon emission, and the size of CsPbl;
PNC, which have a larger Bohr diameter than that of CsPbBrs.

Fig. 1 shows the simultaneous measurement of the cross-sections of single PNCs
measured by atomic force microscopy (AFM) (a, ¢) and their photon-correlation histograms
(b, d). In the case of several nm sized single PNCs, low central peak at 0 ns in the photon-
correlation histograms is observed (Fig. 1d), indicating single-photon emission. On the
other hand, PNCs with sizes about 20 nm showed a high central peak at 0 ns, indicating
multiphoton emission (Fig. 1b). From these results, we found that CsPbls shows size
dependent single-photon emission. We report a more detailed relationship between size and
single-photon emission compared to that of CsPbBrs3.

Keywords : Perovskite Nanocrystal; Quantum Dot, Single-Photon
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1) Y. Park, S. Guo, N. Makarov, V. Klimov, ACS Nano, 2015, 9, 10386-10393.
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Photoisomerization dynamics of N,N'-substituted indigo derivatives with aromatic substituents
('Ritsumeikan University)OYuki Shimizu,' Takayuki Murai,! Sora Ishikawa,' Yu Matsunaka,'
Yugo Isawa,' Reona Katayama,' Risa Kojima,' Yutaka nagasawa,’

N,N'-Diacetylindigo (DAI) exhibits trans-cis photoisomerization, in which the cis-form is
thermally unstable and returns to the trans-form even in the dark, i.e., T-type photochromism.
Furthermore, cis-form of DAI exists in two rotamers (head-head and tail-tail), depending on
the orientation of the methyl moiety (head) and the carbonyl moiety (tail) of the two acetyl
groups. When the methyl moiety of the acetyl group of DAI is replaced with phenyl or
naphthalene, steric hindrance increases and n-w interaction is also expected to get involved.
Therefore, we conducted a comparative study to examine how these effects affect the
photoisomerization reaction utilizing low-temperature measurements and femtosecond time-
resolved transient absorption (TRTA) spectroscopic measurements. In this study, we have
synthesized N,N'-dibenzoylindigo (DBI) and N,N'-dinaphthoylindigo (DNI), and compared
them with DAI. The femtosecond TRTA spectroscopic measurements revealed that the excited
state lifetime of DBI and DNI are extremely shorter than that of DAI, i.e., 2.1 ns.V
Keywords : Photoisomerization ; Indigo ; Transient Absorption
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Construction of Photoresponsive Quantum Dot Assemblies Using Azobenzene Derivatives
(Kwansei Gakuin University) OManato Kiriyama, Naoki Kubo, Sadahiro Masuo

The assemblies of semiconductor quantum dots (QDs) are expected to create new physical
properties that are not realized by single QDs. Our research group has reported the construction
of one-dimensional assemblies of QDs using self-assembling properties of organic molecules and
the energy transfer between QDs within the structures?. However, the stimulus-responsive
properties have not been realized. In this study, we attempted to construct photoresponsive
assembly of CdSe/ZnS QDs (QD) by using azobenzene derivative (1, Fig. 1a) having self-
assembling ability and photoresponsivity. Transmission electron microscopy (TEM) images
showed that the 1 formed assemblies in apolar solvent (Fig. 1b). In addition, the assemblies were
disassembled by UV light irradiation, indicating the photoresponsivity of the assemblies (Fig. 1c¢).
Furthermore, we evaluated the formation of QD arrangement structure and the energy transfer
between QDs by mixing the QD with the 1 assemblies.

Keywords : Quantum Dot; Self-Assembly; Azobenzene, Photoresponsivity: Supramolecular
Structure
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Fig. 1 (a) Molecular structure of 1. (b) TEM image of 1 assemblies. (c) TEM image of the
assemblies after UV irradiation.

1) M. Yamauchi, S. Masuo, Chem. Eur. J. 2019, 25, 167-172.

2) M. Yamauchi, K. Nakatsukasa, N. Kubo, H. Yamada, S. Masuo, Angew. Chem. Int. Ed. 2023,
e202314329.
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Photocleavage reaction of asymmetric spiropyran, SBP-f-AP, with a large aromatic substituent
on one side (Ritsumeikan Univ. Life Sciences) OYugo Isawa, Yu Matsunaka, Takayuki Murai,
Sora Ishikawa, Yutaka Nagasawa

2,2’-spirobi[2H-1-benzopyran]| (SBP) is a photochromic spiropyran with a C,-symmetric
molecular structure with two equivalent C-O spiro bonds, one of which could be cleaved by
UV irradiation. In the case of an asymmetric SBP derivative, SBP-5-AP (Fig. 1), with one of
the phenyl groups of SBP replaced with an anthracene, the cleavage probabilities of the C-O
spiro bonds are no longer equivalent. In this study, we observed the photochromic reaction of
SBP-f-AP at low temperatures and confirmed whether the cleaving C-O bond depends on
excitation wavelength. [1] When SBP-S-AP was irradiated with UV light at low temperatures,
the absorption spectra of the photoproduct changed depending on the excitation wavelength
(248 nm, 365 nm, 405 nm). In addition, the lifetimes of the colored species were different,
suggesting existence of photoproducts that depend on excitation wavelengths.
Keywords : Photochromism, photo-cleavage reaction, time-resolved spectroscopy
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Figure 1. Photochromism of SBP- 3 -AP

References
[1] M. Vladimir I. Chem. Rev. 2004, 104, 2751-2776.

© The Chemical Society of Japan - P3-2vn-05 -



P3-2vn-06

BAREER B104E5FER (2024)

CsPbBrs RATJRAAA b/ ER—RVEAEVRBIODIRILE—FE
D)

(BB R T) O/NIAETE - 5 &R - #E Aok
Energy Transfer in CsPbBr3; Perovskite Nanocrystals-Pentacene System
(Kwansei Gakuin University) OSeiju Koyama, Miyu Yoshioka, Sadahiro Masuo

To realize the efficient use of generated excitons in quantum dots (QDs), we have been
investigated the energy transfer (ET) from multiple excitons in the QDs to dye molecules
adsorbed on the QDs. Recently, we have reported that the Auger recombination (AR) occurs
faster than ET in a system in which perylene bisimide molecules were adsorbed on a CdSe/ZnS
QDs". In this work, we have investigated the ET between multiple pentacene (Pc) molecules
adsorbed on PNCs with size of 8 nm and 20 nm in solution and at the single PNC level. The
ET from PNCs to Pc was observed by spectroscopic measurement. Furthermore, we
investigated the ET from multiple excitons in a PNC to Pc at the single PNC level.

Keywords : Perovskite Nanocrystals; Nanocrystal; Pentacene, Energy Transfer
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Development of Transient Grating Method for Studies on Biomolecular Reactions in
Microenvironments (‘Kyoto University, *Toyohashi University of Technology) O Akito Nishino,'

Yusuke Nakasone,' Kosuke Nishitani,' Moeto Nagai,> Masahide Terazima'

Most biomolecular reactions occur within microscopic spaces (pL ~ fL), such as cells. In these
microenvironments, confinement effects could be observed, such as promotion of phase
separation of proteins, and a reduction in diffusion coefficient). Although there are several
methods for analyzing localization and steady-state diffusion in such microenvironments, there is
no established method for observing molecular reaction dynamics in these confined spaces. The
transient grating (TG) method offers ability to measure conformational changes and
intermolecular reactions of biomolecules with high temporal resolution. In this study, we have
enhanced its spatial resolution by using a highly light-collecting lens to apply the TG method to
the analysis of reactions in small spaces. Currently, we have achieved a spatial resolution of
approximately 10 um, and we have conducted TG measurements of photosensor proteins using
this setup. Additionally, we are currently developing a microchamber designed for confining
proteins in microscopic spaces.

Keywords: Transient Grating Method; Microscopic Space; Biomolecular Reactions,

Confinement Effect; Microscope

ARG IOG D2 ATHRR D L 9 7288/ =N (pL~fL) TE Z 5, ZO X 9 2
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R DBHIESND Z ERH DY, HUNERNTOL0 1O RITELSCE B 72 hE % 713
T DFEIFINS ODMFET 203, WG T ORIEHF A F X 7 A % @ EE >0 i R 43 i
RECHLE T X 2 FIEITMNL S LTV RV, & 2 TARNE TILmERTiE 715 (TG 1£)
DZER I REEZ B D H 2 & T MDD X 5 72U NEMN CORIGHT 2 K835 Z & &
BRI E L7z, TG IEIZ X /X7 B D@ IE AR 50 B Z 8 O REfR 23 fif e CHRlE
T 5 ENTEDL0NFNTIETH D03, HERIEIT V7 TR COREIT R S
TEY., ZEHSMHREIX I mmEEThoTo, &2 THRAITEAEDER L X5 HVne
TGiEZBA%E L, BUEE TITH 10 um OZEMSfEEE K LT, ZO® >y T v 7Tk
o= RIEDTCIREEGD 2 LTI L TR Y | BUEIX S v 7 B & MuhZE
RIHZPA UiA® 5 72 DI T2V OBF 2 TV %,

1) Chiho Watanabe, Yuta Kobori, Johtaro Yamamoto, Masataka Kinjo, and Miho Yanagisawa, J.
Phys. Chem. B 2020, 124, 1090-1098.
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Energy Transfer in a CdZnS/ZnS Quantum Dot - Perylene Bisimide System
(Kwansei Gakuin University) OAmi Goto, Sadahiro Masuo

To realize the efficient use of generated excitons in quantum dots (QDs), we have been
investigated the energy transfer (ET) from multiple excitons in QDs to dye molecules adsorbed
on the QDs. Recently, we have shown that Auger recombination (AR) occurs faster than ET in
a system in which perylene bisimide (PBI) molecules are adsorbed onto CdSe/ZnS QDs V. It
is known that the AR rate is inversely proportional to the volume of QDs. Therefore, in this
work, we evaluated ET using CdZnS/ZnS QDs (Fig. 1a) with a size of approximately 10 nm
and three types of PBIs (Fig. 1b) as acceptor molecules. The PBIs were adsorbed onto
CdZnS/ZnS QDs, and ET was observed by spectroscopic measurements. Furthermore, we
investigated the ET from multiple excitons in a CdZnS/ZnS QDs to PBIs at the single QD level.
Keywords : Perylene Bisimide, Nanocrystal; Quantum Dot; Energy Transfer, Single Molecule

Tx 3R roRNEREZERNE L, &7 Fy b (QD) (24T 2 Db 1
NOEBOFEHER~OZRLF—BE) (ET) 2R L TETW\D, ZThE TOMSE
B, CdSe/ZnS QD (2R L B A A I RiFE (PB) Wk SHE7-RTiE, ET &V
LA =T = HEA (AR) BELS R IDZ ERbhoz ), AR OFEX, QD DA
WCREBT D Z ERMon TS, 2T, AKFE T, RN 10 nm FBED
CdZnS/ZnS QD (Fig. 1a) Z{E# L, 3 f$HD PBI (Fig. 1b) #7 /&7 ¥ —/4r 1L L
C ET Z#fi L7z, CdZnS/ZnS QD |Z PBI # W75 &8, AT ML, BLOFN
FAMED S ET 280 L7, B— QD L~ L TEli%# 17\ . CdZnS/ZnS QD 7> PBI
~DOZPhE Y 1L AT L 720 TR 2 ST 5,

(b)

Qe
. z O O : HOOC/\: Q O Z HOOC : O O z
}W D3B8 88

Fig.1 (a) TEM images of CdZnS/ZnS QDs. (b) Chemical structures of PBI derivatives.

1) M. Yoshioka, M. Yamauchi, N. Tamai, and S. Masuo, Nano Lett. 2023, 23, 11548-11554.
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Development of nanoscopic photoexcitation method by using triplet-triplet annihilation up-
conversion emission (' Graduate School of Engineering, Osaka University; *RILACS)

Makoto Yamada!, Hirotaka Kageyama', Haruki Nagae!, Syoji Ito'?, Hiroshi Miyasaka'

Nanometric photoexcitation technique leads to super-resolved fluorescence imaging
and photochemical nanofabrication. Local photoexcitation in an area < 200 nm is in
general difficult owing to the diffraction limit of light. To overcome this limitation, we
have utilized in the present study nanoparticles (NPs) exhibiting up-conversion (UC)
emission as nanometric light sources. We prepared NPs consisting of an Os complex and
rubrene (OsRu-NPs) exhibiting triplet-triplet annihilation UC emission at VIS
wavelength region under photoexcitation with a CW near-infrared (NIR) laser. We
measured the UC emission of the NPs in conjugated solids and investigated the
excitation energy transfer from the NPs to the surrounding medium for evaluating the
performance of the prepared nanoparticles as a nanometric excitation source.

Keywords : Up-conversion emission; Local photoexcitation; Triplet-triplet annihilation

FhEDIRBE DT/ JSTEAIE, BRI A A — 2 2 70 b T 2 N T~ BB 23 14% T
x5, LML, SOEPFTIRADZ®, 200 nm X 0 /N2 22/ A o — VI AR SEFEE D =
FF—% b ORNEIRRE A RTEAER T2 2 L i IIREE T h 5, ARFFECTIZ —HE
H-ZF\IEWMIK T v 3 "= a2 (TTA-UC) F / kit Rt & LT, BiRs
F i EHR A BT, SR VIO X TTA-UC B A2 R T A AI T A- LT L URAR
DS k¥ (0sRu-NPs) ZERL L7z, PVA EUAREF O H— OsRu -/ KL DIELZEE o OY
AR TOIRN - B BEIZFE 2B L, FAR L 72T ko & LT otkbE
ZRHin L7,

(@) (b)
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Fig. 1. (a) Fluorescence image of single OsRu-NPs in a PVA solid film (Ax=940 nm). (b)

Fluorescence spectrum of single OsRu-NP.

1) S. Amemori, Y. Sasaki, N. Yanai, and N. Kimizuka, J. Am. Chem. Soc. 2016, 138, 8702-8705.
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Constructing One-Dimensional Arrangements of Heterogeneous Quantum Dots Using
Molecular Assemblies (Kwansei Gakuin University) OMegumi Tomonaga, Naoki Kubo,
Sadahiro Masuo

Quantum dot (QD) assemblies can show novel photophysical properties derived from the
arrangement structures. Recently, our research group reported constructing one-dimensional
arrangements of CdSe/ZnS QDs using one-dimensional assemblies of a cholesterol derivative
(Chol, Fig. 1a). However, energy migration between the QDs with emission quenching was
observed in the homogeneous QD arrangements. In this work, we attempted constructing one-
dimensional arrangements of heterogeneous QDs consisting of perovskite nanocrystals (PNC,
Fig. 1b) and the CdSe/ZnS QDs (csQD, Fig. 1¢) using the Chol assemblies to discuss the
energy transfer in the QD arrangements. Transmission electron microscopic observation
revealed that the PNCs and e¢sQDs can be adsorbed along the one-dimensional assemblies of
Chol. Furthermore, the energy transfer between the PNC and ¢sQDs was evaluated by the
spectroscopic measurements.

Keywords : Quantum Dot, Perovskite Nanocrystal,; Self-Assembly, Energy Transfer

HE£EHLTET Ry b (QD) 1%, EEMEEICHE LIH72 72 HEREO BB HIFE S
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D—WEAIR %A AV, CdSe/ZnS QD O — R JTELH I E DIEIT I LIz D, Lol
RS, ZORENTIZEFED QD T x L F—BENE D, QD B{EHLTL
F9 0, I TARBIZEIL, a7 ABA /S (PNC, Fig. 1b) & CdSe/ZnS QD
(esQD, Fig. 1c) 7572 % Hfli QD — R ICALHIIEE DREEE 23 7, IRARMEREE R 123
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PNC & ¢sQD R FEA[RETH D Z & MBS F MR IC K VB LN o T,
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Fig. 1 Chemical structures of Chol (a), PNC (b), and ¢sQD (¢).

1) M. Yamauchi, K. Nakatsukasa, N. Kubo, H. Yamada, S. Masuo, Angew. Chem. Int. Ed. 2023,
€202314329.
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Understanding the DNA hybridization kinetics under optical
condensation with simultaneous single particle detection

(*Graduate School of Engineering Science, Osaka University, *Graduate School of Science,
Osaka Metropolitan University, *Graduate School of Engineering, Osaka Metropolitan
University, "Research Institute for Light-induced Acceleration System (RILACS), Osaka
Metropolitan University) O Bhagya Lakshmi Sankaramangalam Balachandran,! Shuichi
Toyouchi,* Syoji Ito,"* Shiho Tokonami,*>* Takuya lida>*

Keywords: Optical Condensation; Single Particle Microscopy; DNA hybridization; Kinetics

DNA hybridization is a process that occurs when two single-stranded DNA having a
complementary sequence identify themselves. This molecular recognition process has been
used in biomedical research for the detection of various infectious and genetic diseases. In
general, earlier diagnosis requires the detection of a small number of DNAs and, for this
purpose targeted DNA is replicated by polymerase chain reaction (PCR) technique until the
number of the DNA reaches to enough concentration. Though this method is effective, the
DNA replication takes long time and, it is difficult to apply the method to detect DNA in situ.
While we have recently developed a method, named optical condensation (OC), to locally
condense molecules by using fluidic process induced through photothermal conversion,' the
OC can accelerate several biochemical reactions by gathering and trapping molecules to a small
volume. Although we have already demonstrated the advantages of the optical condensation,
the detailed molecular processes have not been well understood. The present study hence aims
to the elucidation of the molecular dynamics under OC at the single molecule level.

The sample consists of two cover glasses sandwiched with a spacer. The top cover
glass has nanofilm Au islands on which the thiolated probe DNA is immobilized via Au-S
linkage. A matching target DNA tagged with a fluorescent dye will be injected between the
cover glasses which then interacts with the probe DNA. The hybridization events between the
probe and the target DNAs are marked by blinking of fluorescent spots which is observed using
an EMCCD camera connected to the fluorescence microscope. Study on a control Au island
within the same sample with no probe DNA or using a mismatch target DNA will help to
distinguish the hybridization process. OC can also be performed under the same setup with a
different excitation laser.

Probe DNA on 50 nm Au substrate Target DNA Capped with fluorescent Hybridized DNA marked by localized
(on a glass slide containing 200 nm Dye fluorescence
NYO microspheres Single-molecule camera image showing the appearance of
Probe DNA- 5’ thiolated 24R more blinking fluorophores with time
Matching Target DNA- 5’ Alexa532 24R S (Image size 33pmx 33um)
Mismatch target DNA- 5’ Alexa532 24R M

Figure : DNA hybridisation on Au substrate

1) T.Iida et al., Sci. Rep. 2016, 6, 37768.
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Synthesis of metal oxide nanoparticles employing amino acid hydrochloride as a structure-

directing agent and their dispersion control (\Faculty of Engineering, Gifu University)
OYuto Hibi,'! Nagisa Hattori,' Takashi Sugiura,' Kazuhiro Manseki'

Nanostructured tin oxide (SnQ.) particles and their thin-films have been regarded as useful
energy materials in the production of perovskite solar cells. In this paper, we present a novel
synthesis and dispersion control of SnO; nanoparticles employing amino acid hydrochloride as
a structure-directing agent (SDA) in the solution synthesis. This provides a new strategy for
the size-tuning of sub-10 nm SnO, nanocrystals. Moreover, the SnO, dispersion/aggregation
can be solely controlled by changing the reaction temperature. Our method of using an amino
acid hydrochloride in the SnO; synthesis will have an advantage for the performance
optimization of solar cells as well as further the development of functional nanomaterials based
on versatile metal oxide nanoparticles.

Keywords : Tin oxide nanoparticles; Structure directing agents
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Synthesis of magnesium ionic conductive solid electrolyte and composition dependence of
crystal structure and electric properties. (‘Faculty of Science and Engineering, Kochi
University) OShota Tange', Naoya Kinokiri', Rie Shimanouchi'

Although lithium-ion batteries, which are widely used at present, are excellent batteries, they
also have disadvantages such as lack of resources for lithium metal to be used and being
dangerous. Magnesium ion batteries are attracting attention as safe batteries with excellent
resourceability, but they have a disadvantage of having large anion interactions.

In this study, Mg?* ion conductive material promising as this electrolyte material is newly
synthesized to reduce anion interaction by replacing ions responsible for skeletal structure and
aim for high ion conductivity. We synthesized Mgo sTi2(PO4); with NASICON type known as
highly ionic conductive crystal structure and its solid solution Mg s:x(Ti1-xAlx)2(POs); using
hydrothermal synthesis method.

Keywords : Solid electrolyte; lonic conductor; Solid solution; Mgz+ conductor
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Immobilization of molybdate ion in inorganic amorphous materials by vacuum freeze drying
method (Graduate School of Engineering, kobe University) O HUIXIN LIU, Akihiko
Kajinami

The treatment of Mo ions in the high-level wastes generated from reprocessing of spent
nuclear fuel has been an international issue. The main treatment method is to immobilize Mo
ions in glass by melt-quenching method. However, Mo component is easily volatilized at
high temperatures. Therefore, a technology that can synthesize the glass at low temperature is
desired. Our laboratory has been investigating a method for synthesizing glass at low
temperatures by vacuum freeze drying (FD) method. In this study, we attempted to create an
inorganic amorphous material that can immobilize Mo ions in large quantities by the FD
method. That is, Fe(NO3)3, Na,SiOs3 , and Na,MoOs solutions were mixed at specified molar
ratios, the pH was adjusted to neutral, to get a hydrolyzed gel. The gel was quickly cooled by
liquefied nitrogen and the water was removed by vacuum freeze drying method. The effect of
Mo content with the glass composition was investigated. In addition, the chemical stability

was evaluated by an elution test.

Keywords : vacuum freeze drying method, Immobilization, iron silicate glass, molybdate ion
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1) ASTM Int'l, C1285-02 (2008).
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Synthesis of Lambda-phase Trititanium Pentoxide by Block
Copolymer Method

(" Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, * Department of Chemistry, School of Science, The University of Tokyo)

OK. Yamaguchi,' Y. Araki,! T. Kubota,' R. Seiki,' S. Ohkoshi,? H. Tokoro'

Keywords: Titanium oxide: Phase transition: Synthesis method

Lambda-phase trititanium pentoxide (A-Ti3Os) exhibits a reversible phase transition with
beta-phase trititanium pentoxide (B-Ti3Os) upon various external stimuli such as light and heat,
and is expected to be applied as a heat storage material that can release heat under applied
pressure.! In this study, we developed a synthesis method of A-Ti3Os nanocrystals by preparing
a precursor using a block copolymer and studied the properties of pressure-induced phase
transition of the samples.?

A mixed solution of Ti powder, H,O», and NH3 was prepared in a glass vessel, and stirred in
an ice bath below 2 °C for 2 h. The obtained yellow solution was added to block copolymer
and stirred in an ice bath below 2 °C for 4 h. Heated to 70 °C with stirring and then, we gained
a yellow powder by centrifugation, and drying. The obtained yellow powder was sintered under
hydrogen at a flow speed of 0.3 dm* min™' and 1100 °C for 5 h to give Ti3Os as a black powder.

The powder X-ray diffraction (PXRD) pattern and Rietveld analysis indicated that the
obtained sample is A-TizOs (monoclinic, space group C2/m; a = 9.8369 A, b=3.7841 A, ¢ =
9.9690 A, =91.2270 °) (Fig. 1). A pressure-induced phase transition was confirmed with the
threshold of pressure at 300 MPa, and the pressure-produced B-Ti;Os returned to A-TizOs by
heating up to 475 K with the accumulated heat energy of ca. 105 kJ L.
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Fig. 1: Crystal structure (left), PXRD patterns with Rietveld analysis (middle) and pressure
dependence of phase fractions of A and [ (right).

1) S. Ohkoshi, Y.Tsunobuchi, T. Matsuda, K. Hashimoto, A. Namai, F. Hakoe, H. Tokoro, Nature Chem.,
2, 539 (2010). 2) H. Tokoro, M. Yoshikiyo, K. Imoto, A. Namai, T. Nasu, K. Nakagawa, N. Ozaki, F.
Hakoe, K. Tanaka, K. Chiba, R. Makimura, K. Prassides, S. Ohkoshi, Nature Commum., 6,7037 (2015).
3) Y. Araki, S. Ohkoshi, H. Tokoro, Mater. Today Energy, 18, 100525 (2020).
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Immobilization of Cesium Ion in Inorganic Amorphous Materials by Vacuum Freeze-dry
Method ('Graduate School of Engineering, Kobe University) ONaoki Hamada,' Akihiko
Kajinami,' HUIXIN LIU'

The objective of this study was to synthesize iron phosphate glasses by vacuum freeze-
drying method and to immobilize cesium ions on them. Generally, iron phosphate glasses are
synthesized by melting and quenching. Vacuum freeze-drying method has not been used to
synthesize iron phosphate glass. In this study, we have synthesized iron phosphate glasses
containing cesium ions by vacuum freeze-drying method. XRD and XPS analyses were
performed on this glass. As shown in Figure 1, the XRD results showed that the fabricated
samples were amorphous. In addition, the XPS results in Figure 2 show that the iron phosphate
glass fabricated by the FD method can contain more than 7 wt% of cesium ions.

Keywords : Vacuum Freeze-Drying Method,; Iron Phosphate Glass,; Immobilization;
Cesium lon, Leaching Rate

ARFZE TIE, BZHAEEIC L 08k VBB T T A DB EITV., T2k vy
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Fig.1 XRD pattern of cesium containing iron phosphate FCs miha B0 BF mFe mN
glass synthesized by vacuum freeze drying method. Fig.2 Composition of cesium containing iron phosphate
The 'Fe:P:Cs' shows preparation ratio of iron, phosphor and cesium. glass synthesized by vacuum freeze drying method.
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Study of the synthesis conditions for tetragonal zirconium dioxide

(‘Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, *Department of Chemistry, School of Science, The University of Tokyo) O Yuki
Konno,' Natsuki Asano,' Shin-ichi Ohkoshi,? Hiroko Tokoro!

Keywords: Zirconium dioxide; Structural phase transition; Zirconia

Introduction Zirconium dioxide (ZrO,) is an attractive material that used in solid oxide fuel
cells due to its high ionic conductivity. It is known that ZrO; is monoclinic at room temperature
but undergoes structural phase transition to tetragonal (1170 °C-2370 °C), and to cubic
(2370 °C). Our research group reported that tetragonal ZrO, can be obtained at room
temperature by sintering a precursor obtained by dropping an NHj3 aqueous solution into an
aqueous ZrCly solution and performing rapid cooling. In this study, we investigated the effect
of changes concentration of ammonia aqueous solution during precursor synthesis on the
appearing fraction of tetragonal ZrO,.

Synthesis A solution of H,O, ZrCls, and NH3 (sample 1: 9.6 mL, sample 2: 19.2 mL, sample 3:
38.4 mL) was prepared in a flask and stirred at 50 °C for 20 hours and formed precipitate. The
precipitate was obtained by centrifugation, washed with ethanol, and heated at 60 °C for 24 h
on a hot plate. After treatment at 200 °C for 10 minutes, precursors were heat with a sweep rate
of 4 °C/min up to 900 °C and sintered for 1 hour. After that, the samples were rapidly cooled
with water. The powder X-ray diffraction (PXRD) measurements were performed to study the
crystal structure of the samples.

Result and Discussion Rietveld analyses were performed for samples 1, 2 and 3. Sample 1 had
24.51% tetragonal (a = b = 3.5963 X, c=5.1863 A,) and 75.83% monoclinic (a =5.1451 A, b
=52071 A, c=5.3141 A, $=99.197 °) (Fig. 1a), sample 2 had 30.29% tetragonal (a = b =
3.5963 A, ¢ =5.1867 A,) and 69.71% monoclinic (¢ =5.1451 A, b=5.2073 A, c = 53152 A,
B =99.211°) (Fig. 1b). Sample 3 had 31.93% tetragonal (a = b =3.5962 A, ¢ = 5.1869 A,) and
68.07% monoclinic (a = 5.1448 A, b=5.2075 A, c = 5.3159 A, =99.173 °) (Fig. 1c). These
results indicated that the higher concentration of NH3 solution for precursor synthesis, the
higher formation of tetragonal ZrO,. In addition, crystalline size of the tetragonal and
monoclinic phases were estimated by Rietveld analysis, i.e., ca. 15.3 nm and 16.5 nm for
sample 1, 14.7 nm and 16.45 nm for sample 2, and 13.3 nm and 12.9 nm for sample 3, tetragonal
and monoclinic phases, respectively. Both crystallite sizes were decreased as the concentration
of NHj3 solution increased. These results suggest that as the concentration of the NH3 aqueous
solution in the precursor synthesis increases, the crystallite sizes decrease, then formation of
tetragonal phase increases.
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Fig. 1: XRD patterns and Rietveld analyses of (a) Sample 1, (b) Sample 2, and (c¢) Sample 3. Dots, blue, pink,

orange, and gray lines are the observed plots, calculated monoclinic, tetragonal, total XRD pattern, and XRD

difference between observed and calculated, respectively. Blue and pink bars represent the calculated positions

of the Bragg reflections of monoclinic and tetragonal phases.
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Stabilization of tetragonal phase of zirconium dioxide at room
temperature

(* Department of Materials Science, Faculty of Pure and Applied Sciences, University of
Tsukuba, 2 Department of Chemistry, School of Science, The University of Tokyo)

ON. Asano?, Y. Konno?, S. Ohkoshi?, H. Tokoro*!

Keywords: Zirconia; Zirconium dioxide; Structural phase transition

Introduction Zirconium dioxide ZrO; is colorless and transparent material. It has a
monoclinic structure at room temperature, a tetragonal structure between 1170 °C and
2370 °C, and a cubic structure above 2370 “C. In the previous work, we synthesized a
precursor using zirconium tetrachloride (ZrClys) as starting material and obtain a tetragonal
structure at room temperature by sintering and rapid cooling. In this work, we study the
sintering-temperature dependence of rate of the produced tetragonal structure.

Synthesis Solution of H,0O, ZrCls, and NH3; was prepared in a flask and stirred at 50 °C for
20 h to form precipitate. The precipitate was obtained by centrifugation, washed with
ethanol, and heated at 60 ‘C for 24 h on a hot plate. After treatment at 200 °C for 10 minutes,
0.4 g of precursor was heated with a sweep rate of 4 °C/min up to 870 °C (Sample 1) and
900 °C (sample 2), ans 930 °C (sample 3)for 5min. Then, the samples were rapidly cooled.
Result and Discussion XRD patterns and Rietveld analyses of 1, 2 and 3 are shown in Fig.
la, 1b and 1c, respectively. 1 had a tetragonal phase of 35.18 % (lattice constants a = b =
3.5975 A.c=5.1904 A) and a monoclinic phase of 64.82 % (a=5.1414 A . b=5.2103 A,
c=5.3261 A, p=99.214°). 2 had a tetragonal phase of 31.00 % (lattice constants a =b =
3.5978 A, ¢=15.1910 A) and a monoclinic phase of 69.00 %.(a=15.1415A, b=5.2103 A,
c=5.3263 A, p=99.212 °). 3 had a tetragonal phase of a tetragonal phase of 30.17%
(lattice constants a = b = 3.5980 A, ¢ = 5.1911 A) and a monoclinic phase of 65.83 %( a =
5.1420 A, b=52103 A, c=5.3166 A, f=99.209 °). These results indicated that the lower
the sintering temperature, the more tetragonal phase was produced.
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Fig. 1 The XRD patterns and Rietveld analysis for sample 1 (a), sample 2 (b) and sample 3 (c). Black dots, green
lines, and gray lines are the observed, calculated, and the residual patterns, respectively. Blue bars, pink bars
represent the calculated positions of the Bragg reflections of monoclinic and tetragonal phases, respectively.
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Synthesis method for gallium-substituted tetratitanium heptoxide
(Tis-xGaxO7) and evaluation of its magnetic properties

(Department of Material Science, Faculty of Pure and Applied Sciences, University of Tsukuba,
2Department of Chemistry, School of Sciences, University of Tokyo) OT. Kubota,! R. Seiki,'
A. Fujisawa,'! Akhmad Fadel Fadilla,! S. Ohkoshi,? H. Tokoro!

Keywords: Titanium Oxide, Synthetic Method, Metal-Semiconductor Phase Transition

[Introduction] Tetratitanium heptoxide, Ti4sO, exhibits metal-semiconductor phase transition.
The metal-substituted tetratitanium heptoxide is expected to control the electrical conductivity
and the phase transition behavior. In this study, we developed a synthesis method to obtain
gallium-substituted titanium heptoxide, Tis..Ga.O7, and study the effect of gallium-substitution
on the crystal structure.

[Method] A mixture solution of H>O, TiCls and NH3 was prepared in a flask, and stirred at 50°C
for 20 h. These precipitates were separated via centrifugation, washed with ethanol, and dried
at 60°C for 24 h. The precipitates were calcinated under the hydrogen flow, forming a black
powder sample. Five samples were synthesized with different Ga composition: Ga0 (sintering
temperature = 1000°C, [Ga]/[Ga+Ti] = 0%), Gal (900°C, 19%), Ga2 (900°C, 21%), Ga3
(900°C, 23%), Ga4 (900°C, 26%).

[Result] Elemental analyses by X-ray fluorescence (XRF) spectroscopy suggested the samples
forrnulas were Ti4,0007 (GaO), Ti3,93Gao,o707 (Gal), Ti3,91Gao,0907 (GaZ), Ti3,g7Gao,1307 (G33),
Tis75Gao2507 (Ga4). X-ray diffraction (XRD) patterns and Rietveld analyses indicated that the
crystal structure of Ga0 was triclinic (space group P1; a =5.5982 A, b=7.1238 A, c = 12.4604
A, 0=95.056°, f=95.145°, y = 108.783°), and those of Gal-Ga4 was also triclinic. However,
the lattice constants changed with increasing Ga substitution. For example, for Ga4, the a-axis
decreased to 5.5940 A, the b-axis increased to 7.1265 A, and the c-axis decreased to 12.4530
A. The a and y angles increased to 95.101 ° and 108.816 °, respectively, while the £ angle
decreased to 95.123°. These changes were suggested to be a change in the crystal structure
caused by the Ga substitution.
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Fig. 1 Crystal structure of Ti;O. Fig. 2 XRD pattern and Rietveld analysis of Ga0 (left) and Ga4 (right).
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Flow-type LP-ALD process for the preparation of a~Fe,Os thin films (College of Industrial
Technology, Nihon University) OMitsuki Takayanagi, Naoki Osaka, Kentarou Mori, Yohei
Yamane

LP-ALD (Liquid-Phase Atomic Layer Deposition) is a solution process that inherits the
advantages of gas-phase ALD, but does not require high temperatures or high vacuum, and thus
enables low-cost film deposition. The purpose of this study is to automate LP-ALD for a~Fe,03
film deposition using the similar process as gas-phase ALD. The prepared films are yellowish
brown, highly transparent, and strongly adhere to the substrate, while the XRD pattern suggests
that the films are amorphous. Currently, we are exploring deposition conditions for the direct
formation of crystalline a+Fe,Os.

Keywords : Thin film, Metal oxide, Deposition system
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1) Graniel, O., Puigmarti-Luis, J., & Mufioz-Rojas, D. Dalton Trans., 2021, 50 (19), 6373-6381.
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Examination of crystal structure control by elements substitution in cyclosilicate compounds.
(‘Faculty of Science and Engineering, Kochi University) ORie Shimanouchi', Hayato Osawa',
Takuro Tkeda'

A zirconium cyclosilicate-based compound has a zirconium-oxygen-silicon 7-membered
ring channel characteristic in its structure. In sodium salts, K" is known to be incorporated
therein and is used as a treatment for hyperkalemia. This study focused on potassium salts and
attempted to shorten the synthesis time by hydrothermal synthesis.

First, precursors were synthesized from aqueous solutions of three starting substances:
colloidal silica, ZrCl,O 8H,O and KOH. The precursor was placed in an autoclave and
hydrothermal synthesis was carried out at 250 °C for 6 hours, and potassium zirconium
cyclosilicate was obtained by suction filtration, drying and firing at 800 °C. In addition, ZrCl,O
8H,0O among the starting substances were replaced with titanium tetraisopropoxide in a fixed
ratio, and synthesis was carried out according to the same procedure to obtain potassium
zirconium titanium cyclosilicate. From the result of XRD measurement, a possibility that the
size of the crystal lattice can be controlled by substituted solid solution of Zr and Ti is found.
Keywords : Hydro thermal synthesis,; Zirconium cyclosilicates; Solid solution, lonic exchange
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Luminescence property of lead halide perovskite single crystals controlled by lanthanide ions
(‘Graduate School of Science and Engineering, Teikyo University of Science, *School of
Advanced Science and Engineering, Waseda University)

OMizuki Noto,' Tomohide Yamada,? Ayumi Ishii?

Lead halide perovskites are known to exhibit strong luminescence in the visible region. In
this study, we prepared perovskite crystalline thin films doped with Yb ions and succeeded in
observation of high-brightness near-infrared luminescence through the quantum-cutting energy
transfer. To control the energy-transfer based luminescence in perovskites, we have tried to
fabricate the single crystal. In this presentation, we discuss the structure and luminescence
properties of perovskite single crystals doped with lanthanide ions.

Keywords - Lead halide perovskite; Single crystal; Lanthanide ion; Luminescence; Energy transfer
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1) A. Ishii, T. Miyasaka, Adv. Science 2020, 7, 1903142.
2) A. Ishii, T. Miyasaka, J. Chem. Phys. 2020, 153, 194704.
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Development of Lanthanide Based Up-conversion Materials with Multicolor Luminescence
(!Graduate School of Science and Engineering, Teikyo University of Science, 2School of

Advanced Science and Engineering, Waseda University)
ORyusuke Mizoguchi,' Truptimayee Behera,” Ryota Komatsuzaki,> Ayumi Ishii?

In this study, we have developed lanthanide-based hybrid materials with up-conversion (UC)
luminescence properties, and succeeded in improving the green UC emission efficiency of
Er(IlI)-based materials to >5% by controlling the crystal and interface structure of the particles.
In this report, control of the UC emission color by construction of hybrid structure with Mn(II)
or Tm(III) has been reported.

Keywords : Up-conversion, Lanthanide ion; Hybrid; Energy Transfer
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1) A. Ishii, et. al, Adv. Photon. Res. 2023, 4,2200222.  particles (Jex = 980 nm). Insets show UC emissions
2) A. Ishii, Electrochemistry 2021, 89, 544-551. under NIR light irradiation (980 nm, 100 mW).
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Luminescent copper(I) carbene complexes (! Seikei University)
OKanta Nakamura,' Taro Tsubomura,’

Imidazole, which has an N-heterocyclic structure, is often used as a carbene ligand precursor
because it is easy to handle and synthesize, and because it forms complexes that exhibit
luminescence, and these complexes exhibit various luminescent properties and chromic
behavior. We have studied Cu(I) complexes using a ligand in which two N-heterocyclic carbene
units are connected by a propylene chain, and found that they emit light in solids and solutions.
Furthermore, we have been studying how dinuclear complexes synthesized by changing
substituents change their luminescent color upon mechanical stimulation'). When the terminal
substituent was a pyridylmethyl group, a trinuclear complex in which three Cu atoms exist in
a linear manner, which is rarely reported, was synthesized. In this study, we aimed to synthesize
this copper complex and investigate in detail its luminescence, which is still unknown. We also
investigated the copper complexes with a similar trinuclear complex structure.

Keywords : carbene complex; copper complex, luminescence
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1) S. Ogawa, H. Katsuragi, T. Tkeda, K. Oshima, S. Satokawa, Y. Yamazaki, T. Tsubomura, Dalton
Trans., 2021, 50, 8845.
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ERALFMETTAIC & B MOF RETD Ag +/ HiF &R

CREURBEEE D) Ongk e ' - 580 szt
Ag nanoparticle synthesis inside MOF by electrochemical reduction method (' Graduate School
of Science, Tokyo University of Science) OJunya Kato', Tomoyuki Haraguchi'

Metal Organic Frameworks (MOF) are crystalline materials with high porosity formed by self-
assembly of metal ions and organic ligands. Recently, many studies have been carried out to
construct composites of metal nanoparticles and MOFs for catalysts. In this study, Ag
nanoparticles were formed in the pores of HKUST-1 by electrochemical reduction. The
retention of the structure was confirmed by single crystal X-ray structure analysis for HKUST-
1 after the reduction. Elemental mapping of the HKUST-1 single-crystal cross section by SEM-
EDS confirmed that silver was introduced into the pores, showing that silver was distributed
throughout the cross section.

Keywords : Metal Organic Frameworks, metal nanoparticles
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1)Y. Liu, et al., Adv. Mater. 2010, 22,4112
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BEALERBITEICL B COF N TOET ) hiFDE R
(CREERBEEE Y OF Bl - JJO Fez!

Pb nanoparticle synthesis within COF by electrochemical reduction method (' Graduate School
of Science, Tokyo University of Science) (OWeihua Wang,' Tomoyuki Haraguchi'

Covalent Organic Frameworks (COFs) are crystalline porous structures formed through
covalent bond between organic molecules, having functionalities like gas separation and
catalysis. Metal nanoparticles within a COF form a composite material, garnering attention for
catalytic applications. However, conventional chemical reduction methods used in previous
studies pose a challenge in achieving a densely packed nanoparticle distribution within the
COF pores. In this study, we introduced Pb*" ions into COF-300 and synthesized Pb@COF-
300 through an electrochemical reduction method.

Keywords : Covalent Organic Frameworks, Metal nanoparticles
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1) Bing-Jian Yao, et al., ACS Appl. Mater. Interfaces. 2018, 10, 20448—20457.
2) Kae Jye Si, et al., Adv. Sci. 2018, 5, 1700179.
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Cu(BDC-NH2) MOF EEMIED F v X EIC &k HHEEE & 51
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A Synthesis and evaluation of Cu(BDC-NHz) MOF oriented film by casting method (' Graduate
School of Science, Tokyo University of Science) OTakumi Nishigaki', Qiyuan ZHANG',
Tomoyuki Haraguchi!

In this study, MOF alignment films were easily prepared using the casting method. we
synthesized Cu(BDC-NH;) MOF nanosheets by combining 2-aminoterephthalic acid (BDC-
NH:), an amino-substituted derivative of BDC, with Cu®*" ions. The result of powder X-ray
diffraction measurement and IR measurement proved that the target nanosheet was synthesized.
Furthermore, oriented MOF thin films with a two-dimensional structure were easily
constructed by using a casting method in which the resulting colloidal solution of nanosheets
was spontaneously dropped and dried on a substrate. The high orientation and crystallinity of
the obtained thin films were demonstrated by the results of the thin film X-ray diffraction
measurement.

Keywords : Metal Organic Frameworks; thin film
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1)T. Haraguchi, et al., J. Am. Chem. Soc. 2021, 143, 16128 16135
2)Y.Fujii,et al., The 103rd CSJ Annual Meeting,2023
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AFA=y I BTV =LY =27 hbls% MOF EEFED ¥ ¥ X }EIC X 55
CRELRBEE) Offcfig &%k A RO F2 !
Fabrication of oriented crystalline thin film of cationic MOF by casting method

(! Graduate School of Science, Tokyo University of Science) OTaisei Sato!, Qiyuan Zhang!,
Tomoyuki haraguchi!

Metal-Organic Frameworks (MOFs), which are formed by self-assembly of metal ions and
organic ligands, have various applications such as gas storage and separation, and so on.
Recently, highly oriented crystalline MOF thin films have been intensively desired, which are
expected to be applied as functional devices such as gas sensors, membranes, and so on. We
have already succeeded in fabricating oriented crystalline MOF thin films by-casting method
using a colloidal solution of charge-neutral MOF nanosheets. In this study, we fabricated 2D
ELM-12 - [Cu(bpy).(OTf).] thin film on a substrate using the casting method.

First, we synthesized ELM-12 MOF nanosheets through the solution diffusion method. Next,
we fabricated 2D ELM-12 thin film on a substrate using the casting method. The pillar ligand
SiF¢? was then introduced to form 3D MOF thin film of [Cu(bpy): SiFs]. High crystallinity
and orientation of the films were confirmed by X-ray diffraction measurements in both
parallel (in-plane) and vertical (out-of-plane) directions to the substrate.

Keywords : Metal-Organic Frameworks, Thin film.
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1) T.Haraguchi et al, 70th JSCC, 2020.
2) A.Kondo et al, J. Am. Chem. Soc., 2011, 133, 10512-10522.
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Construction of COF-oriented film by casting method (Graduate School of Science, Tokyo

BAREER B104E5FER (2024)

X ¥ A MEICX B COF EEMEDORES

o S N R S

University of Science') (OKoichi Takano!, Qiyuan Zhang', Tomoyuki Haraguchi'

Covalent organic frameworks (COFs) are crystalline porous materials with potential
applications in catalytic reactions and gas storage. In recent years, there have been numerous
reports on the construction of COF-oriented films as part of efforts to develop functional
surface devices. In this study, COF-1 was synthesized, dispersed in acetonitrile and toluene
solution, and drop-cast onto a substrate. The resulting thin film, upon drying, exhibited high

crystallinity and orientation, as indicated by X-ray study.
Covalent Organic Framework; thin film

Keywords :
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1) John W. Colson, et al., Science. 2011, 332, 228—231.
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Construction and evaluation of MOF oriented films with three-dimensional framework by
casting method.('Graduate School of Science, Tokyo University of Science) O Yusuke
Fujii!,Qiyuan Zhang!, Tomoyuki Haraguchi!

Metal-Organic Frameworks (MOFs) are formed through the self-assembly of metal ions and
organic ligands. Recently, MOF thin films have been expected to be applied as functional
devices, though the methods of fabricating such films have been limited to complicated
techniques. In this study, we successfully fabricated Cu(BDC) thin film and
Cuz(BDC)2(DABCO) thin film using casting method. First, we synthesized MOF nanosheets,
Cu(BDC), by the solution diffusion method. Next, we fabricated a 2D-MOF thin film of
Cu(BDC) on a substrate using the casting method. After introducing DABCO as a pillar ligand,
the 3D-MOF thin film of Cu2(BDC)2(DABC) was constructed. X-ray diffraction measurements
of the films show their high crystallinity and orientation.

Keywords : Metal Organic Frameworks; thin film
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Fabrication and Evaluation of Oriented Crystalline Zn3;(TCPP)(DABCO) MOF Thin Film by
Casting Method (Graduate School of Science, Tokyo University of Science') (OJiahao
Zhang', Qiyuan Zhang', Tomoyuki Haraguchi'

Recently, there has been significant research focused on the fabrication of crystalline-oriented
Metal-organic framework (MOF) thin films, with potential applications as functional surface
materials. In this study, we fabricated a 2D-oriented crystalline MOF: Zn3(TCPP) thin film by
casting method. Then 3D-oriented crystalline MOF thin film was formed by introducing
DABCO. The high crystallinity and controllable orientation of the obtained films were
confirmed by thin film X-ray diffraction measurement.

Keywords : Metal-Organic Framework, ,Thin Film, Surface
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1) T. Haraguchi, et al., The 72nd Conference of JSCC. 2020, 3A-06 .
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Double-Four-Ring #5F 7 h—H—ZFHW=7ILZ/ )
T— MEE
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Construction of Aluminosilicate Frameworks from Double-Four-Ring-Type Molecular
Precursor (‘Faculty of Science and Engineering, Chuo University, *Graduate School of Science
and Engineering, Chuo University) O Yurika Ohnishi', Akira Imaizumi,> Akinori Honda,' Ho-
Chol Chang'

Zeolites, which possess great industrial importance, have been synthesized using discrete Al
and Si sources under hydrothermal conditions. Although a variety of zeolites have been
achieved by the conventional methods, further development of the method for rational zeolite
construction based on the composition and structure of starting materials is an urgent issue.
Therefore, we applied a single-source molecule precursor [NMes]4[ AlsSi4012(OH)s]- 13H,O
([MP]) with double-four-ring (D4R)-type core structure, which is a common unit in certain
zeolite frameworks, as a precursor. Interestingly, LTA-type zeolite, which can be construct by
linking only the D4R units, was formed under a wider range of Na" ion content and temperature
than when using discrete Al and Si sources. These results indicate an important effect of the
structure of starting materials during the aluminosilicate framework construction.

Keywords : Aluminosilicate; Molecular precursor; Hydrothermal synthesis; LTA-type zeolite
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2007V —Y—2HNDHZ LT, ZOHEEE I)- I)
REF LIV T4 ORI MG he,  §, o o 0 d 02l
AMFSETlE. double-four-ring (D4R)EH#5 2 F §| o o o §1 o o o
% [NMes]4[ALsSisO12(OH)s]- 13H,0!"! (IMP], Fig. 1a) g Tepemre/T ) ‘Tempemtwes T
) = —L LTHU, DAR B DO L) HHE i o o o 3 o o <
HATREZR B A T A FOBERRE LT, 5 e 0 6 4 o 6 ¢
[MP]~x 45 (x=1,4, XO'8) ® NaOH % é‘ e o o §1 o o
VWME NaCl 2L TR7=7 v % y C (v = 100, o W@

150, L TX 200) TABNIE S5 & (P-xNaOH, iy 1 o) MPI 0> LTA Lo 31 - fopi %
P-xNaCl-y), 1 H 2\ &4 HEIZBNT[MP] LT ¥4, b) P-xNaOH-y, ¢) PxNaCl-y, d) Peony-
VY SUALEE (0.9-12) B4 % DAR O Hn YYD :%2,?735{561;1%130?5%,5%Zc?.
OIS LTA BB AT A FI3ERK L7=(Fig. @ =Amorphous, ® = LTA, ® = FAU, ® = SOD,
la-c), B2 D Al 35 L O Si A Vel sy~ ~CIS. @ =CAN, @ =IBW, o = FUIH.

IZ (P eonv-XxNaOH-y, Peony-xNaCl-y), [MP]% H\ 72 5 D3R O Na R 3 K ONEE T

LTA BB A F A b 235 HAv7=(Fig. 1b-e), ZiLH OFERITH W E OHED LTA BB 4 Z

A MERICRET D Z L 2R THREOERTH D,

Reference: [1] Smolin, Y. L.; Shepelev, Y. F.; Ershov, A. S.; Hoebbel, D. Sov. Phys. Dokl. 1987, 32, 943-945.
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BRILRX D SR —EBMPET ENFHAXILY FI4 K
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Creation of Molecular-sized Electride Compounds by Using Tin Oxide Cluster as a Base
Material ('1IS, The Univ. of Tokyo, *JST-PRESTO, *Lab. Chem. Life Sci., Tokyo Tech, *JST-

ERATO) O Takamasa Tsukamoto'?, Mayumi Otake', Nozomi Yoshida®, Tatsuya Moriai®,
Kimihisa Yamamoto**

In this study, we investigated the creation of molecular-sized electrides with unpaired
electrons by using 1 nm clusters as a base material. In particular, by focusing on tin oxide
clusters, it was discovered that they exhibited significant coloration originating with unpaired
electrons when through a specific synthesis scheme. ESR measurements and observations of
temperature-dependent UV-vis absorption changes revealed that the clusters have a cage-like
substructure containing unpaired electrons.

Keywords : Atomic clusters, Tin oxides; Electrides

KT =F L LTEFLTOLOERFSTZ LY T4 F (B %) 1%, ok
FRKEe T/ AR ZE RS D )L 7 [EIR T T O HEBEERS A S D — 5 T RBIIC OGS
HEOBEN DT A XD LT M T4 RIZZNETHREDPREEE S TE -, AWFZET
WX, FICH YA XA nm)D 7 T A Z =Wkl L U, NI AT E 2 H T
23F A XL NIA ROERERRT-, BT HA7vVERWDMABD Y 7 A
B —ERIEPNE ISR L B R E T s T A X — G E R LIRS R, BE DA
AX— L%t T LT, BV 7 BAORBNRBOEZRTEARX I T A2 —%155 2
ClTEB Lz (KD, Z OSSR X, BB IARAT L iy e sk i - R
FAvZ R 29, NV R O R M E A ET A ARTE L FkOMEE 2 R~ L7122
D ML T AL —PNERICE O CIADEAREE T 5 75— VFEEZH LT
WD Z ENRB I, FEERIZ, ESRICEDBMHHIEIC LV ARETE2FOZ 26
M LT, AT, Y%y 7 2% —%, BLOFEEA (Air, Noo CH.ClL 785, CH;0H
REE) T X > TREROHFHE GR

Sn oxide clusters 10

""5‘%’”7k@) ffﬁﬁ 5 N Eﬁ%iﬁ 7\ on silica Zos seonm Sn:gtide
ALZpmd el LT, ZOH Sos [N\

Gt ISCET L RDEE L OB W € 5
MIEFITE, HFHE=LT FTA s e

FEHOME Tl & B2 BN, ster %0 w0 s ox 70 w0

1) T. Tsukamoto, et al., Nature Rev. Chem. 2021, 5, 338.
2) T. Tsukamoto, et al., Nature Commun. 2018, 9, 3873.
3) T. Tsukamoto, et al., Acc. Chem. Res. 2021, 54, 4486.
4) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2022, 60, ¢202114353.
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Efficient reducibility of layered polysilane for selectlve recovery of platinum ions from
aqueous media (Toyota Central R&D Labs., Inc.) OOhashi Masataka, Goto Yasutomo, Nakano
Hideyuki

Platinum (Pt) ions dissolved in artificial seawater were recovered using layered polysilane
(LpSi), which is a stacking of hydrogen-terminated monatomic silicon layers. Hydrosilyl
groups (=Si-H) in LpSi selectively reduced Pt ions to form Pt nanoparticles (Pt-NPs) on LpSi.
The formed Pt-NPs can be isolated from LpSi by simple treatment with an alkaline solution.
Moreover, the resulting Pt-NP loaded LpSi catalysed the H, evolution reaction in water splitting
as an electrocatalyst, and H» evolution proceeded quantitatively for the supplied charges.
Keywords : Layered polysilane; Platinum nanoparticle; Hydrosilyl group; Selective reduction,
Resources recovery

[BE] KFIESN-v ) a vV HETREOREER TS L EHIRAY ~ 7 v (LpSi) 1%
BICMHEERER (B Feyv UM Si—H) NEBEICHFET 2 BMZEMEAE LT 5,
AHFFETIE LpSi OBTTAERZFIA L, $kx 7oA 4 Vi a &K REARTIEF S
TeBeA A (P) OFRICEN ARG L7z,

[EBR] ACREARIZITFE A DA A U FEPNRIET H N LK Z AW, Sk B ik a2 %
%éﬁtkiﬁm’@&%%ML%@%##%*kme@E—EW%ﬁMLkO
[#R - BE] P2 E&Te ALHEAKIC LpSi ZWsHNT 5 & LpSi O @A HE G S Rk
L mﬂﬂjwéﬂibt%ﬁ@LﬁuDXMD&
ONTEM #1235 513 LpSi 12 30-100 nm @ Pt F /
ﬁ%(mmm)#%ﬁb1w5$%%ﬁbk(ﬁg
1., —J5i. NLifEKHERDOA A FEIT LpSi (1256 &
WA LTV iedho 72, F£72 FTIR A7 kL
73 5 1% Pt-NPs DIZAUIFEVY Si—H HRE) D K 7235
TR STz, L EoRERIL, ATiEKF oA
72 P LpSi O Si—H JEIZ k- CEIRMIZE T
S Pt-NPs & LT LpSi LicEIREn7-F42 R L
TUW 5%, Pt-NPs 23 HEF L7= LpSi (Pt/LpSi) % 7 /L
J U AERS 5 & LpSi @ Si B # A 55fiE LT Pt-NPs
PSP BRI S 7o, F 7 SR MR B A
L7z PYLpSi % SR & 3 2% KEM S TIE - . .
LpSi 102 PLNPs BSHIEEHES & LCHEL, A 9, LHRTEM imagesof PyLpsi (o)
AT X L CE BN KB AR D HETT L7z,

M. Ohashi, Y. Goto, H. Nakano, New J. Chem. 2023, 47, 10638—-10644.
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Does the origin of montmorillonite affect cesium ion exchange behavior? (Department of
Analytical Chemistry of Medicines, Showa Pharmaceutical University) O Noriko Suzuki,
Masato Sawada, Reishi Moriya.

Bentonite deposits are formed through hydrothermal denaturation of volcanic ash deposited
by volcanic eruptions and other processes. Bentonite deposits are found in the United States,
Europe, China, and other parts of the world. It is also produced in Japan, such as Niigata,
Yamagata and so on. Montmorillonite is the main component of bentonite and is a silicate
mineral with a 2:1 layered structure. It is well known that it has exchangeable cations between
the layers, so that the ion-exchange properties will be observed. In this study, we examined the
cesium ion exchange of two types of montmorillonite (Tsukinuno and Mikawa), which are
distributed by the Clay Science Society of Japan. The CEC of smectite clay minerals is 100-
150 meq/100 g, so there was no difference in sorption in the low concentration range, but there
was a significant difference in the high concentration range.

Keywords : clay minerals, montmorillonite, cesium ion, ion exchange.

Ry A MRKIE K 7R ST K o THERE L7 KUK 70 E IS BOKE M7 & 248 T
PLRZ AT D, N2 b A MRIECKE, BN, FrEZe SHRESHIC/AE L, Fp
ETHHEBE, IWERZRETEHRL TS, ErE) at A MIXY A hOERK
SrCL 2 1 IO EIRAEE 2 & DERIESY CTh 5, BN A2 b b, A
F R A R T Z E R BILTW D, RIFZE TR, AR -9 L0 fEf STy
HomEEOEEY S A b 100
(B, =) o'y oA 4y
ZHNZ DV TR L7z, 80

el A MIAA
EFrEVBRFIA LT TR
cRZ 4 N ERE A, D E
DA, BEAREORMMEE
e, LMo T, SivK #%<
G I, Al R Na 7, Zo
Rz Lo AzxtT 5
A F U RRHAEE N A & B D
ZERTRENT, FTEDHIH 1 3 5 1
RECEIAIZEEEIRTA b
DT AT WNESFEE Fig. Initial Conc. of cesium chloride / mM
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Dispersion of organically modified layered silicates in polyurethane foam (Faculty of
Engineering, Shinshu university) OHaruna Sasaki, Tomonori Watanabe, Tomohiko Okada

A polyurethane foam (PUF) has been used as a thermal insulation material; however, the
performance has degraded because of replacing the insulation gases in babbles with air. The
aim of this study is to disperse a nanosheet (layered silicate) in PUF as a gas barrier for
improving thermal insulation performance. Here, we examined that organically modified
montmorillonites prepared though cation-exchange reactions with quaternary ammoniums
(hexadecyldimethylbenzylammonium, dioleyldimethylammonium or bis(2-hydroxyethyl)
dimethylammonium), were mixed with polyols, followed by reacting with an isocyanate.
Whereas the polyols were scarcely intercalated into the bis(2-hydroxyethyl)
dimethylammonium-form, high dispersion of the nanosheets was found in PUF owing to the
increase in polarity from polyol to polyurethane by the polymerization reactions.

Keywords : Layered silicates, Polyurethane foam,; Organic modification, Dispersion, Polymer-
clay hybrids

RV LX T x—25 (PUF) (F, RUA—EA YT R— FOEESKIGIZEY
AR L., [IdBOZILVEMEZ RO, WEWF & LTHWOIL D2, Kid)E OWrE T 2
MAERE AN D 2 & THEBEVMEREDSRRAES LT 2 Z LR L 72 > TV %, AAFZE
Tl Wi R L QOB A BIE S, WiEWEREZ [ L2 2 L2 BrC, Ik
TABE (EEY RS A F) OF ) 2— b & PUF HIC ok S ® 5 5EE R Lz,

ART =T L (ANFY T U AF AR DLT =T A (CeB) . VA LA
WIOATFNT =T A (2C), EAQ-BE KX VT I/NTAF LT U E=T A
(2C,0H)) & DBGA F o AZOSIZ X VR L7 GREMfRTE T n A FaR Y &
—LERA L, FeWTA v T R — b ERS S PUF 28 L7, CieB F7213 2C1s-
TEfiLIZEEY 2 A FOO0D)EHT#RIL, R U F—EAHZICE D IRARICE
Nz et AU A— IV OREREY AR XV EREEESILRK L=, —7F . 2C,0H
TS L7256 TiE, R Y A—WRA R TOODEFTHFRONMNENE(LET, RNV 4 —
JIFERNCED A E N2 o Tz A Y o7 F— N &GS E T B2 PUF O SAXS
REOFRER. ¢=0.01~0.1 nm™ [ZF1F D HELIREE I, CieB. 2Cis-. 2C,0H DAL FHD
L7 BFIZ 2C0H BLE 8 Y v A b &R L 7= PUF COBGELRE X IRIMNO PUF
CIRIE—H L2 &b, um ROBER FIXFEAEHFELRWEMRTE 5, K
UA—/int PUF ~EEAET D EMEREL R, B Red a2 FF> 20,0H &
PUF L OBFMERE E o772, T U nF A FH PUF ~BAHZOBLT-E %2
bivd, b X iz, EEY rF A NOBFEEMICHND 4T E=TU LDF
AEZIE PUF ~DO RIS B L 5.2 5 2 L b oi,
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Development of microporosity by the selective leaching of fluorine muscovite mica ceramics

(*Graduate School of Science and Technology, Shinshu University *2Faculty of Engineering, Shinshu University)

(ODaichi Aoyagi,' TomohiroYamaguchi,? Seiichi Taruta?

Fluorine muscovite mica ceramics were prepared using kaolinite and potassium hexafluorosilicate as raw materials
by firing at 600°C. Selective leaching of powder sample of the mica ceramics was attempted to develop
microporosity using H2SO4 at 50°C. Micropores formed depending on the acid-treatment conditions. Specific
surface area of the acid-treated product obtained by a 12 h acid-treatment using 0.125 M H2SO4 reached 119 m?/g.
Upon acid-treating under more severe conditions, specific surface area of the acid-treated product decreased.

Keywords * Fluorine Muscovite; Mica Ceramics, Selective Leaching; Micropore

(#5 ) JEIR o o B g 2 B 5 & | Sifids L OMBILBRSRIFICIREE L T U Y v F
BREENRERT D, A BT Iy 7 ZATEBINTHELE L, TO~ A DABICZAMEZ S
TEAUL, WAERRRA A L MR & DAL FHIBERE DR BB CTE 5, AR TIZ, AV
FA R EAVTERLE 7 v FEAERKALAISHOWF R~ A T2 T 2 v 7 AEOERLE
NPNENASE Zik ey

[FBRHIE] HAYV FA M<AS um)E T A4 7 oAbV U L% E/E 1.5:0.6 TREN 0.5 g
LD X OITHE - IRA LT, ZhE 75 MPa CTHEZE—EIIERKIE L. 600°CT 6 BERBER L
TxABET Iy 7 ABLE Uiz, 75 um A NICkH#LTc~A 08T 2y 7 238 015 g &
0.025~1 M Dffifi& 15 mL HC, =i F721% 50°CT 6~48 BB L CRALHE LT, Ekd %%
K TUe L, 60°CT 24 WREfATRZME: S W CRALEREEL & Lz, A3EHZI DWW T, XRD B8 L U%E
FWMAE S Tt - M L 7=,

[FiR L EBR] ~A T v 7 ZAREERE 025 M Offile % W TEIR £ 7213 50°CT 24
PR L 72 & 2 A, W ORLERE b ~ A U OFHIEE /R L T\ D 2 &30 h
ofc, ol BIREAZ LV RES LEHETH, AFETORER T 5 S 0 O LBiaeT~
A IEEEHERF LT, AR A 50°CE L C 24 BRI L= L 2 A BBRE A K& T5
[ZONTHERD O L ERITHEA L, 0.125M Offilis CAUEE LT & ITAEKRY O £ B
RHWA LTz, — 5T, SOICMREZKELT5 L, BOUBARY O LRI I T L,
Flo BLEAERY O 7 a ALREITRREOBEZ VW L ZICREL BREZKREXTS
LR L7z, 0.125 M Ofiifie A FU T 50°CC 6-48 RERIRALER L7 & 2 A AERM) O b 3K i f
BLOI 7 o fLEREILE HIC 12 K TRoK E 720 | BET LR MEFEIL 119 mY/g IZE LT,
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R EROFY AIBERKBRERWVDY—ILBEIC K 5 Zn iR
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Formation of Zn-Al LDHs as coating on a Zn plate by the homogeneous precipitation method using
a polyhydroxoaluminum complex solution

(*Graduate School of Science and Technology, Shinshu University, *Faculty of Engineering,
Shinshu University) Olssei Kokubo!, Tomohiro Yamaguchi?, Seiichi Taruta?

Zn-Al layered double hydroxides (LDHs) were prepared as coating on a Zn plate by the
homogeneous precipitation method using a polyhydoroxoaluminum complex solution. LDH
particles were deposited on a Zn plate after a reaction time of 6 h, and the Zn plate was completely
covered by LDH particles for reaction times longer than 24 h. LDH particles were selectively
deposited on the surface of the Zn plate in the initial stage of reaction. Subsequently, LDH particles
were also deposited besides the surface of the Zn plate after a reaction time of 12 h.

Keywords : Layerd double hydroxide; Zinc; Homogeneous precipitation method; LDH coating

JERAKER LY (LDH) 1X, [M* L M X(OH) ] [A™yn YH2O T O — R TR I 5 &Ik
& TH D, AFETIE Zn A ZnJis L CHRIAT 28— bBIEIC LY . Zn FEm
|2 Zn-Al 5% LDH ZBERICHTH S8, ZOHTHZEE AL T 22 2 N E Lz, £
7To#TH9 % LDH ki OJEREHIE O vIREME & Fas L7z,

U B Rax Y Al $5RPHA) KA % Z K THIR LJAP]=0.05 £721% 0.15 M), £
ZIZ Zn H(45X15X0.3 mm) & ZnCly(Zn/Al = 0.12)3 L OURFE(RFE/Al = 2.0)2 M2 7=, &
DK 100°C T 3 ~ 48 IRFfEIEVE L7, IBIEE DR % 2K B/K THaid L. 60°C T 48 ¥
HOBR S, Zn BGREHE 7 T 2 a NIEERE 21572, 2 b % XRD 36 LU SEM Tofr
L. LDH EDOHT H @) 2 Fi A L7z,

Zn BGERELD XRD #|IE L7 & 2 A, WM ORED PHA KEREZHW-5EH, &
T A 6 BEREILL & L723AT Zn B EIC LDH NERLT 5 2 & vbho 72, £72 0.05
M @ PHA /KIE# % FAW= 5573, Zn#R T LDH OREENEWZ LRS-, 75
A2 aNEE 2, 0.05 M @ PHA KIEHK 2 W 23556 Tl 12 FEELLE, 015 M @
PHA /KA & AW =354 TIE 18 DL EORGT LDH 2NVERE L2, T 725, RUGHE
M OFHNZIE LDH 728 Zn B FIZERAYICHTIH L, £ 0%, HREE LIS TEH LDH 2347 H
THEOCRD LM END, Zn HGUENE SEMBIZ L= L 2 A, 0.05M @ PHA /KIFIR
Z W58 120% 24 RILA B O RS T Zn RS SERITHTE S 7203, 0.15M O PHA 7K¥%
W WG EITITE R BIC 48 M A Lo, £72 0.05M @ PHA KiEik a2 e
BalZiE, 0.15 M @ PHA KiEKZ W26 L0 7 A7 MO E VW LDH KL 12381
228, FUSSAEDHIFNT X - T LDH B 7O HTEHE Z il © & % ATREMED RIR S vz,
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Synthesis and Evaluation of Sodium-doped Hydrogen Boride Sheets with Controlling Dopant
Amount (' University of Tsukuba) OShohei Shimozato', Miwa Hikichi', Shinichi Ito', Natsumi
Noguchi', Kosuke Takeshita', Takahiro Kondo'

Hydrogen Boride (HB) sheet is composed of hydrogen and boron. Previous theoretical
studies predict that decoration of HB sheets by alkali metal atoms such as Li have the property
of controlling the physical adsorption and desorption of molecular hydrogen by simply
controlling the hydrogen pressure at room temperature. In this study, we challenge to synthesis
and evaluate Na-doped HB sheets by titrating with NaOH.

FTIR for Na-doped HB shows the peak associated with Boron-Hydrogen groups of HB
sheets shifted to lower wavelength compared with HB sheets by Na introduction. XPS shows
the Nals peak and the negatively charged B peak which only HB sheets have. In addition, when
HB sheets titrated with NaOH to pH11 was heated to 1200°C, needle-like structure were
observed in SEM and XPS shows the B peak shifted to lower binding energy than the
negatively charged B peak. These results suggest that a new material based on HB, whose
properties were changed by the decoration by Na, was synthesized.

Keywords : Hydrogen Boride (HB) sheet, sodium, titration; needle-like structure

RUFELKFETHEREIND 2RTIROY— METH DA T7{kAKFE (HB) > — k
X, BEEOBHBIIEIC LD E LR Yo7 AR ) &REFTEMT A LIcky, =
IR COKFIEIOHIENTZ T TKFE T OWER S & BBk 2 HIE X 281" H 5 =
ENFHHNTWD, AKFZEClE, HB > — MIKPTIEMEIEIZ 2D Z L 24,
NaOH CiiiEZ 4252 L TNa #EfiL7-HB > — h AR LIMEi+ 5 Z L 2 HAY L
L7,

NaOH %7 F L7= HB ¥ — MZI2W\W T, FTIR TI/Z HB ¥— k BH £k v —7
DR RM~DE—7 > 7 FHBEHI X4, XPS Tl Nals & HB v — MR OAITH
wLZBOm GBSz, 2T HB > — F® BH A0 H 2 Na [CE#H S N7
Z&. EO'NaBAIZEY BHED BHREARIH o2 L2 RELTWD, £
pH11 F THE Z1T - 72alHE £ 0 BRI 07k & lb~"C FTIR, EEM-ABS, /K&
HEFEZR PR E S Blpo Tz, 51220 pHIL DK% 1200°C £ THET %
EERIREEIA BRI S, XPS TIFAICHELZB LV L &I R L F—~ 7
L= BB Sz, LEORRICEY Na 2B AT S Z & THEENELL
72HB v — Ma i & LT FME N AR ST 2 E SRR S 7,
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S4% /1 FIERRIEKPD 'H BEE NMR XRJ kL

(" ESLAFEBITIE N AT AMEZERT) ORISR g2 ', K BET!
'H solid state NMR spectra of lanthanoid nitrate hydrate
(*NMIJ, AIST) Mineyuki Hattori', Emiko Oonuma'

Solid-state NMR spectra of lanthanide nitrate hydrates of Sc, Y, and La~Lu were acquired.
For Sc, Y, La, and Lu without magnetism, widening due to symmetrical 1H dipole interaction
with no shift during MAS rotation at 600 MHz and 0~12 kHz was observed to be sharpened by
increasing the width and speeding of rotation. In the nitrates of intermediate magnetic
lanthanides, shifted asymmetric broad spectra and sharpening patterns were observed. The
pattern varied depending on the anisotropy and magnitude of the magnetism on the lanthanide
ions.

Keywords : nuclear magnetic resonance, lanthanoid, hydrate

W% (Summary) : Sc,Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu Dfifjl#it -
KFN DER NMR A7 S V&R LT,

S8k (Experimental) : NMR #|7E/%. Bruker Avance IIl HD 600WB % H\\C{T~>7, 'H
HE P $50E 600.395MHz TH D, HME4mm DY va=Tn—Z—%Hn, ~T v
7 flElfis (MAS) HE% 0~12kHz & L7c, 7OV ARINIT 73L& (SP) {6
X O'DEPTH %% v 7=,

FE . L 252 (Results and Discussion) : D72\ Se, Y, La, Lu {22\ CliX, 600MHz,
0~12kHz @ MAS [FIHEH O % #R7e TH OXARFF BAEHIC K 2 JAHE & [FIER O md ki
X &gt L7, BtED®H 5 Ce, Pr,Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb DHHEAHE -
K TIX, 7 N0 DIERFRZIANE & edifb & — o 3Bl s Tz, 1.2 H
MASNMR A7 RVERT, T4 ) A A4 EORMED R IGHESOKRE SITRTF
LCEb LT,

hN

AN I
SV AVAYATRTRI N

/ A e

; T ; ; T ; . T T T T T T T T
300 200 100 0 -100 200 300 ppm 300 200 100 0 ~100 -200 =300 ppm

1. /2)ScNO; * nH,O @ 'H NMR (12kHz), 47)CeNOs-nH,O ¢ 'H NMR (12kHz)
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Catalytic activity of water-soluble fluorinated chlorin iron (III) complexes (/nstitute of Frontier
Science and Technology, Okayama University of Science)
(O Shino Nakashima, Haruo Akashi

CH.
We have reported that Zn(TFPC) (H,TFPC = 5,10,15,20- ) N
tetrakis(pentafluorophenyl)-2,3-(methano(N-methyl)iminoethano)
chlorin) shows an excellent catalytic activity for highly selective :
oxidation of benzylamines. !
In this study, we prepared iron complexes with sugar-conjugated R & :%ESUW
fluorochlorins (Figure 1, FeCI(TFPC)-SGlec, FeCI(TFPC)-SMan, FF

Sugar = SGlc, SMan, Smal

Figure 1 FeCI(TFPC)
-Sugar.

FeCI(TFPC)-SMal). Using these complexes as catalysts, we
conducted oxygenation reactions of olefins

under an oxygen atmosphere and in the  Scheme 1

presence of sodium  borohydride. catalyst (05 mol%)
Particularly, in the oxygenation reaction of NaBHy (0 o) 5 g oH
cycloolefins, the catalytic reaction O —aweon g Of
proceeds with high efficiency compared to

FeCI(TFPC) without sugar conjugation

(Scheme 1, Table 1).

Table 1 Oxygenation reaction of cyclohexene

catalyst substrate (%) | A (%) B (%) total TON
FeCI(TFPC) 28 3 69 100 144
FeCI(TFPC)-SMal 0 3 97 100 200

Keywords : Iron complex; Metal complex catalyst; Oxygenation

x4 1%. Zn(TFPC) (H,TFPC = 5,10,15,20-tetrakis(pentafluorophenyl)-2,3-(methano(N-
methyl)iminoethano) chlorin)23, X2 V7 IV OFRALULOEN Tl 72 5 = L %
WELTND, D
ABFFETIL, HoTFPC (7 v a—R v ) — A BEO= /L b — R Zfh L7 fid
N w AR L HEER 7 v R/ r v U U EEUML T & T 5 8k851K (Figure 1, FeCI(TFPC)-
SGlc\ FeCI(TFPC)-SMan, FeCI(TFPC)-SMal) % &k L7z, 26 OFEAZ il & L
. BRsATRIHAUT 7J<§'?{ET UFET MU T LIGFERT, AT 4 ORFILOE 21T
ot LZAFIT, Y7 uA LT 0 VEOBRRILRIGIZE N T, AR LTV
FeCI(TFPC) & g LT, @zh=R CHUMERIG A HETT T 5 Z & A B 2 LoD Tt
9 % (Scheme 1, Table 1),

(1) K. Marui, K. Moriwaki, H. Akashi, A. Nomoto, M. Ueshima, S. Yano and A. Ogawa,
Synthesis, 2016, 48(1), 31 - 42.
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Development of the electrochemical methylation reaction of organic molecules. ('Graduate
School of Engineering, Osaka University, *Tokyo Tech., *JST PRESTO)OShoya Banzawa,!
Yuma Morii,! Yutaka Saga,' Tetuya Kambe,! Mio Kondo,"** Shigeyuki Masaoka.!

The 'magic methyl effect' is a significant technology that can dramatically improve the
activity of pharmaceuticals through the introduction of methyl groups into the structure. Among
them, methylation of unactivated C(sp*)-H bonds serves as an attractive strategy because
unactivated C(sp®)-H bonds exist in versatile pharrmaceuticals. However, there have been few
examples to achieve methylation of unactivated C(sp*)-H bonds. In this study, we aimed to
develop the electrochemical methodology for the methylation reaction of unactivated C(sp®)-
H bonds under mild conditions by using a versatile and safe methylation reagent. In this
presentation, the details of the reaction development will be given.

Keywords : Electrochemical Synthesis ; Methylation; Magic Methyl Effect

[y 7 AF VR 1%, EESF~DRAFIVEEEANC L - T, o OREEFHM:
T OME) & 2 X7 B L O EAERZHIET 2 = L ©, EFREE 2B EL 9 58
M ORIBEEM VCH D, FOHTHEIS FITILHAMICIEE L, 22 DS PEDR
RiEM C-H fA %2 BIEIZ A F LT D Z L id, Hx RERKS kT D =Py
AF VR I X BDIEEOM ENRIAD D Z Enb O bSEEHBmTH D, L
L72id B, NEM C-H #5E5~D A F/AEEUNTIREE b FE#BLTHY . ZNETO
HEBNIER] DT F > TV D, A TENL SR EFIZBWN TS, GRARSE
RSB D B BB O 72 CIBES SR A LT L LT,

AAFZETIE, LRI L L7 A F LR EK L BRI FNFiE A S b, 13
FEEIZBIT 2680 ANEH C-H #5002 FUALKRISORIEZ B E Lz, K
IR OFEICOWTY BRI 5,

H %ﬁ Me
A, + Mew RVC(+)/GC) N

gy 4-5V,r.t,1h
X FIALGAE

1) J. Huang, Z Chen, J. Wu, ACS Catal, 2021, 11, 10713—-10732.

2) a) K. Feng, R. E. Quevedo, J. T. Kohrt, M. S. Oderinde, M. C. White, Nature 2020, 580, 621. b) A.
Vasilopoulos, S. W. Krska, S. S. Stahl, Science 2021, 372, 398. ¢) L. F. T. Novaes, J. S. K. Ho, K. Mao,
K. Liu, M. Tanwar, M. Neurock, E. Villemure, J. A. Terrett, S. Lin, J. Am. Chem. Soc. 2022, 144, 1187.
d) E. Mao, D. W. C. MacMillan, J. Am. Chem. Soc. 2023, 145, 2787.
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Study on energy conversion via quantum tunneling of proton-coupled electron transfer
(\Department of Pharmacy, Gifu Pharmaceutical University, *Department of Pharmacy, Gifu
University of Medical Science) OTatsushi Nakayama,' Bunji Uno?

Living organisms achieve highly efficient energy conversion through quantum tunneling of
proton-coupled electron transfer (PCET) reactions. Among them, the 2PCET (concerted two-
proton coupled electron transfer) reaction between superoxide (O,"") and hydroquinone (H>Q)
derivatives exhibits particularly efficient electron transfer'? and is expected to be used
industrially as a new energy conversion technology. In this study, we aimed to elucidate the
factors that further improve the efficiency of the 2PCET reaction between H»Q derivatives and
O," using electrochemical and computational methods. We analyzed the 2PCET reaction
between electrogenerated O, and methyl and chloro substituted H,Q derivatives in DMF
solvent, and observed that the 2PCET reaction was promoted by both of the substituents. The
electronic inductive effect (I effect) of electron-donating/withdrawing substituents
suppresses/promotes proton transfer and promotes/suppresses electron transfer (+//-1),
resulting in a net leveling of / effect and enhanced resonance effect for the 2PCET.

Keywords : proton-coupled electron transfer, superoxide radical anion, electrochemistry,
computational chemistry, hydroquinone derivatives

Ak, 7a b UoETHEBE) (PCET) KISOET bRz Liz@sh®e=
FNX iz FHL L T\ D, ZORT, A—"—=FFT K (0;7) A Fex/
» (HQ) @[ 2PCET (2 71 b b 1 BFOWMERBE) Kt T, FHCEhRR
BYBENE BBYE L, FH O 3L —ixfa i & U CESZEANIEESN D, St
Zeix, BRALE - HRACETEEZ AV, HQ—0, M 2PCET it % BIZ#h=Rk 4 5
WH LT %, DMF I CiE O —E B I L 0 BER ST 0 & AT
VI e 7oV EL A EHR L2 HoQ B 2PCET SO 2 fiftr L, BRI L 2h=R4k
THREA B LT, BAHE GRS Mo B OB HEE (%) X, 7o
N Bl & I ARAE U RS 7R Eh 2 (R e/ 9 5 A3, PCET KU Tl I 2R3 KEA L
L oM S, R RHE) MEAL TSI ERHLMNE -T2,

/\@ R R

ET
_H
R R

*0 0
@ @,,H ¥
R R @ ,q.O-TO' #1stp1

1) Reactivities of 1,2-, 1,3-, and 1,4- Dihydroxynaphthalenes toward Eleétrogenerated Superoxide in
N,N-Dimethylformamide through Proton-coupled Electron Transfer. T. Nakayama, B. Uno,
Electrochim.Acta. 2022, 436, 141467.
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n-Facial Selectivity and Reaction Mechanism of the Hydroboration of Allylic Substituted
Alkenes (Graduate School of Integrated Arts and Sciences, Kochi University) O Shotaro
Ogawa, Kaname Takaoka, Daisuke Kaneno

Hydroboration of terminal olefin which afford the primary alcohol with anti-Markovnikov
adduct selectively is useful and important process in organic synthesis. n-Facial selectivities
and reactivities of hydroboration of 3-substituted 2-phenyl-1-butenes were examined with BH;
and 9-BBN in THF. It was revealed that selective trends were reversed in hydroboration by
BH3 or 9-BBN. MO calculation analysis of the mechanism of this reaction suggested that the
reverses of n-facial selectivities result from intra- and intermolecular steric repulsion of the
reacting species. Further structural analysis by MO calculation suggested that for substrates
with oxygen substituents, the formation of intramolecular hydrogen bonds in the transition state
structure would strongly affect the selectivity.

Keywords : Hydroboration; n-Facial Selectivity; MO Calculation

NEARIEIPE O HIE L O T RNIEKRE R EIEFICERTH 0 | Hix RRISICBIT 5%
PR B O BREG M NIRRT T O T D, ARFZETIE, 7V VAL E L &
BT DTN D RadkyFUSICBT 5, o RSSO 2 B i) &
LT, 7T UNMLICEBREEZ G T H8RT VT 2T V01 & L TCEREKO S il
RHEE AW THIT 21T 72,

FP. ETARELRD 2-T 2= - 1-T T VA TR AR L. BH; OV 9-BBN (2
ke Fuk RS E2TV, BHRELOE FehvRZREOBE W LS o miEik
OB EFHE L=, TOE, BH; ZHW=HE L 9-BBN 2 HW\W 56 CEiRM:
DOWHEEDN R ST, BT, 7V AR ERE 2 RO E L Fo e WEEIZRB W T
BRI HEN B DTz,

Fo. TORBIZOW T THERTFE 21T\, FEM 72 BOSHERE OfifpT 2 3 7= & 2
A, nEEREOZE(IE, b ReR v RRIEO NS OENC, 7 U ALE I
R ERILE BT DA SN D 5 TNAKBRESICERT 2 2 E RN onotz,

1. BH; or 9-BBN HO HO__
2. NaOH, H202 ;

+
THF

X = OMe, OPh, OTBS, OH,
Et, 'Bu, Cl, SMe
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Regioselectivity and Reaction Mechanism on Tricyanovinylation Reaction of N-Substituted
Pyrroles ('Graduate School of Integrated Arts and Sciences, Kochi University, *Faculty of

Science, Kochi University) O Ayako Hidaka,! Yoshiaki Sasaki,! Sora Takahashi,> Saori
Arisawa,” Ryota Tani,? Daisuke Kaneno'

The reactivity and regioselectivity of the substitution reaction between pyrroles and
tetracyanoethylene are affected by the substitution of nitrogen atoms in the pyrrole ring.
Reaction mechanism analysis based on molecular orbital calculations suggested that the
reaction actually proceeds via a stable intermediate, which was observed experimentally.
Keywords : Pyrrole Derivatives;, Regioselectivity; Reaction Mechanism; Solvent Effect;
Molecular Orbital Calculation

FHEHE~TeBRILEMThHIEa—uE, T hT7 7 /) ZF L (TCNE)IZ L > THES
WREFEBRLEZEZ L N T ) =R E AT 5 2 E R b Tun A 20, ARk
MTHH NI T B URT 2 fLERKRE 3 EREORAMTH Y, TOAMIIT
EFE EOBRILCUSICHA WA L > TRE LSBT 5, ABFZETIE, #ix7e N-
B e —LD N T ) = ARIZIBT D OSIEEE O ZALCRL M A SEERIZ & FREE
L, EHEFEREZHOCTRICHEEZ O NNCT A Z 2B E LT,

W7 ' 2V TEREZIT 7R, N EOEBILIC X > ThROSHEEITRE <
B0, MERSCT VX NVEOEE TR CRIGHEIT L. — 5T, XUEBUBREAT
ZEHILNE AN SN 5E T, SR N CRMOSITETE T, IR LETH -7,
BlAPEIZ DWW, BEEWROSA T 2 MEBREPMELEMICE LN DITH L, BN
WA INTG G T 3 ML E R DEA AR S 7z,

N-Effic o — o Y o7 7 E=ALOE (78 b i)

R time (h) femp. Product ratio(%)*
2 (MR 3 (CEIA
H 1 r.t. 63 37
CH; 1 r.t. 21 79
i-Pr 1 r.t. - 100
Phenyl 24 reflux - 100
Benzyl 24 reflux - 100

“Determind by '"H NMR spectroscopy.

[1] V. N. Drichkov, L. N. Sobenina, T. I. Vakul'skaya, I. A. Ushakov, A. I. Mikhaleva, B. A. Trofimov,
Synthesis, 2008, 16 ,2631.
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Development of dicyanomethylation of styrene derivatives over platium-loaded TiO, (National
Institute of Technology(KOSEN), Miyakonojo College) ORyo Takeda, Huka Hatakeyama,
Yuji Okabe, Toshiaki Yamashita

Cyano-containing compounds are used as precursors in pharmaceuticals and polymer
synthesis, since cyano groups can be easily converted to various functional groups. Yoshida
et al. found that photocyanomethylation of benzene and cyclohexane using Pd/TiO,.” On the
other hand, we found that photocyanomethylation of styrene (1) with MeCN in the presence of
Pt/TiO; results in the formation of dinitrile (2) and y-ketonitrile (3), resulting in the 1,2-
functionalization reaction of two cyanomethyl or carbonyl groups into 1 (Scheme. 1). The
ratios of 2 and 3 formation depended on the catalyst used and the dissolved oxygen. In
addition, the reaction was adapted to various styrene derivatives. Density functional theory
(DFT) calculations were also performed to clarify the reaction mechanism.

Keywords : Dicyanomethylation; Styrene; Acetonitrile; Pt/TiO;

T I A RERRBICEDICERTE 570, T KEFILEWITEIE LS
BT ARICBIT SRIBMA L LTRSS TWD, HHLIE, PUTIO, W T, X
YRRV AT DT T ) AFIERIGE R LTS Y, 0, YFgEE
TIEATF LMD T ) ATFMEIEEITY &, V=M ILQBEIDY y-7 F=F
UNLB)VEEMTHIENTE, VYRy NTYUT ) AFNLESLH VA= VED 2 S
Z1IEAT S 12-FRERLsULZ R L2 (Scheme. 1), 2 & 3 OARkkIX, AW
DR X OVAFIR R IR T D 2 EnNbhhoTz, Flo, ARGV EA DATF L U3
BRICHHEICTE D Z L MR L, RISHEZ B 50T 5 72 1285 B LB SR R
(DFT) BHAEZFAT L7,

CN 5
uv
Ph N - + /U\/\
PUTIO, O,  pp N Ph CN
MeCN/H
1 6CN/H,0 , 5

Scheme. 1 Dicyanomethylation of styrene (1)

1) E. Wada, T. Takeuchi, Y. Fujimura, A. Tyagi, T. Kato, H. Yoshida, Catal. Sci. Technol., 2017,
7,2457.
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Development of molecules exhibiting circularly polarized luminescence based on
cyclodextrins as a chiral source (Graduate School of Engineering, Osaka University)
OKentaro Takaji, Hajime Shigemitsu, Toshiyuki Kida

Circularly polarized luminescence (CPL) holds potential for diverse applications in 3D
displays and biosensing. Consequently, CPL-active organic molecules with superior brightness
and anisotropy have been intensely required. Our group has successfully developed a
cyclodextrin (CD) derivative featuring multiple pyrenyl groups, exhibiting a robust CPL
property (gum: 1.2 x 102, @= 0.39). However, further enhancement in CPL properties is crucial
for the practical applications. In this study, we synthesized a novel CD incorporating a push-

pull type pyrene with high quantum yield. The CPL properties of CDs bearing pyrenyl units
will be discussed.

Keywords:  Circularly polarized luminescence;  Chirality; Chiroptical properties;
Cyclodextrin; Polycyclic aromatic compound

MRS (CPLIX3D T 4 AT LA RNA A v T E Ok 72578~ D)%
FANHIFRES TR Y, EHEENOEETMED CPL Z R THENRD LTS, :
NETIZ, BT TFARNY LB R E BT D8k% 2% 7 V55 1@ CPL fl?%f

DOWTOMENMTONTE T, LML SL, CPL 3 F a2 EBRIZICHT 5729 ié
5725 CPL FfEDm ENMETH D, FHxldv 7 a7 %A KU 2 (CD) J%ﬁw (=%
VEREM Loy TR AR L, BV CPLEMEA TR T Z & (gum 1.2X1072, @=0.39) %
O L TE 2D, RBFFETIL, B2 %5 CPL Bftom Ea B L. mb\i%ﬂwﬂh
MRS NDEREMEDOT I FREEBE GO ERY ULEAH T 5 push-pull Bl
v L D& AERG L7 PyPip-CD Z A% L. CPL #EA 5N L7-, AL TIT, HEEH
B LA ER LTz Py-CD & FURGTHROCRRE A ik U, BN B 2 5 %8 % i
X8

CPL R

Pyrene units R P
\ /
Q 0 ’°
\ a

\,NH

CD unit
" Cyclodextrin (CD) Py-CD PyPip-CD

1) H. Shigemitsu, K. Kawakami, Y. Nagata, R. Kajiwara, S. Yamada, T. Mori, T. Kida, Angew. Chem. Int. Ed.,
2022, 61, €202114700.

2) Y. Niko, Y Cho, S. Kawauchi, G. Konishi, RSC Adv., 2014, 4, 36480.
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Suppression of Quinine, an Antimalarial Drug, Photosensitized Singlet Oxygen Generation by
Catechol Related Molecules (' Graduate School of Engineering Science, Yokohama National
University) OYuto Yoshimoto,' Mikio Yagi,' Azusa Kikuchi'

The cinchona alkaloid quinine (QN) is well known for its pharmaceutical applications as an
antimalarial. QN has affinity for melanin and accumulates in melanin-rich areas of the body,
eye, hair and skin. These tissues are frequently exposed to solar radiation and artificial light.
Energy transfer from the lowest photoexcited triplet state of QN to ground-state oxygen
generates singlet oxygen. Singlet oxygen shows a characteristic phosphorescence band at 1274
nm. In this study, we have studied the suppression of QN-sensitized singlet oxygen generation
by catechol related molecules through the measurements of time-resolved near IR
phosphorescence.

Keywords: Quinine; Catechol; Singlet oxygen

#“\77 U7 HOF=—FR (QN) LA T =2 L OBFMERE <, KEREIZBW TR
TENLT WY, ON EhiE Z EIET 2L X — % EREOBRE S BB S &
éﬁrﬁﬁ%fa AR D IHERSY T Chh 5 2V, —EIERRTEIL 1274 nm (2 EF B 721% 55
0 AEEIFET D, AWFFETIE, 2L A L —H—hifg T X B BRI BT ARS8 G E %
1T, 7 a— VBB LAY & IV C QN e — EIERR R AR 2 B3 5 Hikico
WTRRET Lz, —EEIHERSE O BB 2 B 5 23 2 72012, EWINGHE 217
S72, QN IF pKABIZHE S THIE(QN), —7 v R AIMAQNH) B8 L O =71 h
A (QNH™) & 72 5728, RO pH # 2L S CTHIEEIT - 72,

QNH,?* QNH* QN

Figure 1. Molecular structures of QN, QNH*, and QNH,?".

1) S. Kristensen et al., J. Photochem. Photobiol. B 1994, 26, 87.
2) A. G. Morten et al., Photochem. Photobiol. 1999, 69, 282.
3) Y. Suzuki, M. Yagi, A. Kikuchi, Photochem. Photobiol. Sci. 2023, 22, 2851.
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New Phosphate Protecting Group Deprotected by PET Using Visible LED (!National Institute
of Technology, Fukui College) O Aoi Murakami,! Mugen Yamawaki,'

Nucleic acid molecules are extremely difficult to synthesize because they decompose easily
in the presence of heat or water. New protective groups that can be deprotected under mild
conditions are needed. We have reported a desorption reaction based on photoinduced electron
transfer (PET) through a two-molecule photoredox system using electron donor (ED) and
electron acceptor (EA) molecules using visible light. In this study, we developed new PET-
deprotected protecting groups for organophosphorus compounds.

An acetonitrile solution (CH3CN) containing protecting phosphate 1 (10 mM) and 9.10-
dicyanoanthracene (DCA, 2 mM) under an argon atmosphere for 18 h at room temperature was
irradiated (18 W Blue LED) to yield deprotected phosphate 2 in a high yield (84%). The
byproduct of acetonitrile added via the Ritter reaction to the fluorene eliminated by PET was
confirmed by GC-MS measurements. The use of 1,2,4,5-tetracyanobenzene as an electron
acceptor resulted in the formation of CT complexes with fluorene to improve photodeprotection.
Keywords : nucleic acid; organophosphorus compounds, two-molecule visible organic
photoredox catalyst; photoinduced electron transfer

RERR 7 11X B K TR0 LA RRITARD THE L\ 2 Fafn e 5 T Tl #
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FFETIX. PET Z AW HGHEY AL T D Hil- e R O 21T o 72,

VU TFMITNE L ZEA LY VLA £ 9,10-0> T /)7 v
FNZt&2 (DCA) Z7 & b= h VU /LHTEIR Ar ZFHK T, 18 W Blue LED (405 nm)
D% 18 RIS L= & 2 A, Z/uA L o 05l U BRI 2 23 84 % DI R T
57z, GC-MS HfERMN S, BIER E LT 7 AA L U ik L 7= T4
BHICE > T, B THHTE =K Y ADBiEE L7~ 7 /L4 L 1T Ritter SOt TfF
IMUTALE B L T D Z e nNbhotz, EFZRRE L TI1245-7T 727
JRB U ERAWTESEA, CT $5AERIC L 0 Eh R CRISHEITT 5 Z & R L

77
) 5
hv (405 nm), 18 h
\_L Q DCA (2 mM) \_¥ Q OOO
O—p-0 —_— O—R-OH CN
o) CH4CN o
1 (10 mM) 2 (84 %)

1) M. Yamawaki, Y. Okita, T. Yamamoto, T. Morita, Y. Yoshimi, Tetrahedron 2017, 73, 7239-7244.
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Nanari Tamiya!, Tadashi Mizutani!, Tsuyoshi Kawai?, Mihoko Yamada?,
Akuto Takagi?, Taichi Muto?
(1. Doshisha University, 2. Nara Institute of Science and Technology)

Diarylethene derivatives are well-known photochromic compounds, which have
attracted much attention because of their potential technological applications in
optical recording. The switching properties of these derivatives can be modulated by
hybridization with other dyes. Tian et al. reported that the hybrid of diarylethene and
porphyrazine showed photochromism. We prepared the hybrid of subporphyrazine and
diarylethene. We found that a new band appeared at around 700 nm in the UV-vis

spectrum after irradiation with 365 nm light.

TV NVZT UHEREI T b u I v b EMTH Y, EEE~D
HINHISHE R S TWnWs, ZhvefhoraR Gk s TT 4
7 IXLEHIITELREERHD, FLT7 470 0T U — b
TTF L DNAT Yy "R 7+ b7 uaI X LERTIENRESHE, &
YT HEL T 4T TV — 2T oD, T Yy hEESKRLE L
Z A, 36bnm OYEEBE TS & 700nm A ITISH LW N R2SHEL L
72

/ \ / \ 1) BCl; in xylene, 140 °C
2) Phenol in toluene, 120 °C

1 H. Tian, et al., Adv. Mater., 2002, 14, 918.
2 Z. Li, etal., Coord. Chem. Rev., 2023, 493, 215325.
3 M. S. Rodriguez-Morgade, et al., Chem. Eur. J., 2005, 11, 354.
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Investigation of fluorescence properties and the emission mechanism of mesoionic 1,3-
diaryltetrazolium compounds

(College of Life Sciences, Ritsumeikan University) O Yuta Matsukawa, Hitoshi Tamiaki

Mesoionic compounds are dipolar five- or six-membered heterocyclic betains where both
the negative and positive charge are delocalized and cannot be represented satisfactorily by any
one polar structure. We previously synthesized tetrazolium mesoionic olates 1 and
bistetrazolioamides 2 bearing methoxy group(s) at the 1- and/or 3-phenyl groups and disclosed
their high fluorescence quantum yields up to 81%. Here, their fluorescence spectra were
measured and the quantum yields were determined under various acid concentrations. Their
molecular structures were analyzed by single crystal X-ray diffraction to reveal the
intermolecular interactions based on arrangement of the molecules. Their theoretical
calculations were examined to disclose the photophysical processes of these emissive
tetrazolium mesoionic compounds.

Keywords : Electronic absorption, Fluorescence; Optical property; Organic fluorescent dye;
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HERA~DART PRI Z <Dz ) T

(o Hix OV CRECEVRING FTo - T LSS
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FALFRIRIZ K DRI DO AT "UZB T 2RI R OIREEZITV>, ZIb 7T N7

VU T BRENNERA VA A ACE O PR & R L7 O THE T 5,

1) IUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold Book"). Compiled by McNaught,
A. D. and Wilkinson, A. Blackwell Scientific Publications, Oxford, 1997.

2) Y. Matsukawa, H. Tamiaki, 103" CSJ Annual Meeting (2023), 2023, K604-2am, Chiba.
3) Y. Matsukawa, H. Tamiaki, IKCOC-15, 2023, PB(C)-20, Kyoto.
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Synthesis and Circularly Polarized Emission Properties of Bis-1,8-Naphthalimide Derivatives
and Their Analogues (' Nara Women's University, *Kindai University, 3Osaka University, *Nara
University of Education,’Kyoto University) O Mami Naoe,! Shiori Eguchi,! Hiroshi
Takashima,' Yoshitane Imai,> Norimitsu Tohnai,®> Shoko Yamazaki,* Eiji Nakata’

When excimer luminescent molecules containing planar polycyclic aromatic hydrocarbon
chromophores are in a chiral environment, one can usually expect to observe a strong CPL. We
have studied the luminescence properties of optically active bis-1,8-NI derivatives (D, L-LybNI,
D,L-LyMebNI) and their reference compounds (D,L-NorNI) in several solvents as shown in
Fig. 1 and 2 for comparison. The CPL spectra of D,L-LybNI and D,L-LyMebNI all showed
relatively large |gum| values in the highly polar solvents of MeCN and MeOH, and the |gium|
values in MeCN for D,L-LyMebNI were 1.9 x 10-3(D) and 1.6 x 10-3(L), respectively. We
successfully observed an effective CPL derived from intramolecular excimer formation. With
the aim of observing intramolecular excimer formation in various solvents and CPLs exhibiting
higher |gum| values, we have synthesized analogues of optically active bis-1,8-NI derivatives
with further extended m-electron planes.

Keyword : Optical Properties;, Fluorescence;, Naphthalimide; Circularly Polarized
Luminescence,; Excimer

MR (CPL) 2RI 2HMRLEKE, £
DR ERIC £ K E IR LB e b .
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(A% E e % 2~ — R 145 7 L REHEC b o h
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TIZ, Fig 1,2 1T L7z & 9 7o v 2 -1,8-NI 7% AN
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© The Chemical Society of Japan - P4-2vn-11 -



P4-2vn-12

BAREER B104E5FER (2024)

NYL2oA 2 FEEROAELBEE 1 iRk RICORFE L TD
&R
(BT ') OB Mf - jH I - BoR Bf6 - A - i Hes

Development of Visible-light-induced m-Extension of Perylene Diimide Derivatives and its
Regioselectivity (! Faculty of Engineering, Shizuoka University) OShingo Miyano, ' Kenshin
Norizuki,' Keisuke Fujimoto,' Tetsuya Sengoku, ! Masaki Takahashi !

Perylene diimides are attractive functional molecules as luminescent materials and organic
semiconductors. Visible-light-induced n-extension is one of the useful chemical modifications,
which proceeds via photochemical electrocyclic reaction followed by oxidative
dehydrogenation.

In this work, we revealed that the t-extension reaction of perylene tetraester (PTE) 1, which
contains a 3,4-dimethoxyphenyl group, proceeds regioselectively at the 6-position of the aryl
group to afford symmetric isomer 2 by only irradiating a blue LED (8.6 W, 465 nm). On the
other hand, the cyclization reaction of 3,4-dichlorophenyl-substituted PTE 3 proceeded
selectively at the 2-position, resulting in the preferential formation of the asymmetric isomer 4.
Experimental and theoretical investigations for various PTEs with different aryl groups
revealed that the m-extension reactions proceed regioselectively at positions with higher double
bond character.

Keywords : Perylene Diimide, Photocyclization, Regioselectivity, Luminescent Material,
Organic Semiconductor
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TN O NI, B2 72T U — L5k Moo OMe MeO  OMe
ZFf> PTE OJERALKISIZ DO 2{ ) 26

ST 2A B2 2. 4 6
THERBRIS L UHmRIZ LR ZT - BnO,C Q.Q CO,Bn BlueLED BnO,C Q:Q CO,Bn

e ZA BHEICL>TT U —/V aro,c & ) )-CosBn ooy, BNOC CO,Bn
B EOFREERZIRTENET, L = 1 2
HHEAMED @ OB TR 22 8] cly_¢

(RIS IETT 5 = & 2815 5e ),

LT LRTET, BnO,C Q.Q CO,Bn Blue LED BnO,C

BnO,C—_)—{ )~COzBn 639,

3

(major product)

© The Chemical Society of Japan - P4-2vn-12 -



P4-2vn-13

BAREESR B104E5FER (2024)

L10-ZzF+> b0y UoFEROTO M UEIcKYEREESAE/N\E
RiEE & R

(RELRT - RESER - BABE L - SOk BF ) Oy L'+ &Il
YIRS R S R
1,10-Phenanthroline-Based Octahedra Induced by Protonation of a Nitrogen Atom: Structures
and Emission Properties

(‘Faculty of Science, Nara Women's University, “Nara University of Education, *Graduate
School of Engineering, Osaka University, *Institute of Advanced Energy, Kyoto University) O
Hiroshi Takashima,' Naokazu Yoshikawa,' Shoko Yamazaki,? Norimitsu Tohnai,’ Eiji Nakata*

Although a few metal-free octahedral compounds based on nitrogen-containing ligands are
known, the realization of mixed ligand compounds remains difficult. To obtain an improved
understanding of this class of compounds, two new octahedral compounds,
[(tmphenH)(phen)]PF¢, and [(tmphenH)(tmphen)]PFs (where tmphen = 3,4,7,8-tetramethyl-
1,10-phenanthroline and phen = 1,10-phenanthroline), were synthesized. The relationship
between the emission properties, as evaluated using experimental measurements and
theoretical calculations, and structures of the protonated compounds was studied. In addition,
differences between the atomic charge distributions and geometries in the ground and singlet
excited states were investigated using density functional theory calculations. Both complexes
formed hydrogen-bonded octahedrons in acetonitrile solution, even in the excited state.
Furthermore, in [(tmphenH)(tmphen)]|PFs, the addition of a methyl substituent suppressed
thermal vibrations, resulting in a higher emission intensity.

Keywords : Octahedral Compound; Phenanthroline,; Planarity; Hydrogen Bond,; Emission

BREBENAITIES S AZ LT ) =R NEREEDTI N DM BTV DD, '
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1) N. Yoshikawa, S. Yamazaki, A. Nakaoku, Y. Manabe, N. Tohnai, E. Nakata, H. Takashima,
ChemistrySelect, 2023, 8, €202303561.
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Chiroptical properties of difluoroboron complexes with optically-active-7-iminomethylindole
ligands ('Graduate School of Industrial Technology, Nihon University, *College of Industrial
Technology, Nihon University, Graduate school of Science and Engineering, kindai University)
ORyosuke Horio,! Masahiro Ikeshita,” Yoshitane Imai,’ Seika Suzuki,® Takashi Tsuno?

The NN ligands (1-3) are composed of an indole and an imino group bearing chiral-alkyl chain,
similar to the 2,2-dipyrromethne (N*N) ligand in BODIPY, which is well-known as a good
fluorescent dye. The boron complexes (4-6) prepared using ligands 1-3 is expected to have high
quantum yields and CPL properties.

SEICARMZEE TlEA X/ HEICH T U T 4 —%E A L7z Schiff HIHE(OWN) K v FEEIED
M %8 Y&(CPL: Circularly Polarized Luminescence) iIC D W TCTHiFT L, A 2/ FE EDF T U
T4 =R GER D EE 52 DMRESRE TN D D, REEF O NN BT
(1-3)%. BHrpdotfadi s LTabii b BODIPY @ 2,2-dipyrromethne (N N)BLAL 1
ERTEA VY R—=NREA I VEDPORERINTEY, 6124 X 2 EZOT AT A
XT7VT 4 —%EALZLOTHD, BT 1-3 ZHVAR SN D R 7 EHIR4-6) 12
FWFIE L CPL Rt E N D, Slal. 4-6 DFEFFEICOVTHET 5,

ARk LT 7 FEEA 4-6 O A (CD)YARZ hLZHIELZE Z A, 350nm 225
430 nm OFIFH T R IKITIE, SIKITAD= Y MR E R LT, £/, 4-6 X DCM H T
PR D HBEOFRN (Figure1) Zx L, BEARKEETIEIDCM & ik L T7—2 7 b
L7z, 4,5 ® DCM HZk1F %5 CPL I, RIKITE, SEFMAFRLERLZ L, BIGVER
F(gum ME)NT 423 12X103TH Y, 51F2.1%x10° L3RKD b7z,

Ph
BF30Et,, EtsN /N\B/\ S (000000 004 013
H DCE, reflux T F <
N _overnight N -
Y Y ﬁ 05 A
Rz R g
R1 R2=H 4R'=R?=H 2
2R1 Br,R>=H 5 R'=Br,R?=H
3:R'"=H,R2=Br 6:R'=H,R?=Br 0
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Wavelength / nm
Figure 1. Fluorescence spectra of 4-6 (2.0x10“ M) in DCM

1) M. Ikeshita, T. Suzuki, K. Matsuda, M. Kitahara, Y. Imai, T. Tsuno, Phys. Chem. Chem. Phys. 2022,
24, 15502. M. Ikeshita, H. He, M. Kitahara, Y. Imai, T. Tsuno, RSC Adv. 2022, 12, 34790. M. Ikeshita,
T. Oka, M. Kitahara, S. Suzuki, Y. Imai, T. Tsuno, Chem. Lett. 2023, 52, 556. M. Ikeshita, T. Oka, M.
Kitahara, Y. Imai, T. Tsuno, ChemPhotoChem, 2023, 7, €202200318.
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Synthesis and Characterization of BODIPY with Phosphorus-based Substituents (' Faculty of
Engineering, Shizuoka University) O Daiki Ito,! Shota Yamagishi,' Keisuke Fujimoto,'
Masaki Takahashi'

Boron dipyrromethene (BODIPY) is an attractive fluorescent material in the field of imaging
applications due to its high stability and fluorescent quantum yield, and its chemical
modification allows for various functionalizations. In this study, we developed novel BODIPY
derivatives by introducing phosphorus-based substituents which are capable of coordinating to
metal atoms and imparting strong electron-accepting properties.

The synthesis of 1, with a phosphorus-substituent at the 1-position, was achieved through a
palladium-catalyzed phosphinylation of the corresponding bromide. Additionally, the synthesis
of compounds 2a and 2b, with phosphorus-substituent at the 8-position, was achieved through
aromatic nucleophilic substitution reactions. Investigation of the optical and redox properties
revealed that the phosphino group in 2a quenched the luminescence, while compounds 1 and
2b retained highly luminescent property. Furthermore, the substitution effect was more
pronounced at the 8-position than at the 1-position, highlighting that 2b displayed higher
electron-accepting properties.

Keywords . Boron-dipyrromethene; phosphino group,; phosphinyl group; fluorescent property;
electron-accepting property
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A Singlet Oxygen Sensor Bearing Triphenylimidazole ('College of Engineering Science,
Yokohama National University, >Graduate School of Engineering Science, Yokohama National
University)OYuna Fukuoka,' Takato Kurashina,? Mikio Yagi,? Azusa Kikuchi?

The accumulation of singlet oxygen ('Oz2) and the consequent oxidative stress produced may
lead to skin damage and accelerated aging. 'O2 shows a characteristic phosphorescence band
at 1274 nm. The imidazole structures exist in many purines such as guanosine, xanthine,
theophylline, and the reactions with 'O2 take place by attack on the imidazole portion. The
study of the detection of 'Oz to investigate the loss mechanism of biological activity by
photosensitized oxidation of imidazole ring is of great interest. In this study, we have
synthesized novel 'Oz sensors, triphenylimidazole (TPI) derivatives, and studied the reaction
with 'Oz through the measurements of fluorescence and time-resolved near IR phosphorescence.

Keywords: 2,4,5-Triphenylimodazole; Singlet oxygen sensor
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1) P.Kang, C. S. Foote, J. Am. Chem. Soc. 2002, 124, 9629.
2) T.Matsuda, I. Saito, Tetrahedron Lett. 1968, 9. 3273-3276

3) M. Tomita, M. Irie, T. Ukita, Tetrahedron Lett. 1968, 9. 4933-4936.

4) N. Umezawa, et al., Angew. Chem. Int. Ed. 1999, 38, 2899.

5) A. Gomes, E. Fernandes, J. L. F. C. Lima, J. Biochem. Biophys. Methods 2005, 65, 45.
6) S.Kim, T. Tachikawa, M. Fujitsuka, T. Majima, J. Am. Chem. Soc. 2014, 136, 11707.
7) S.K.Pedersenetal., J. Org. Chem. 2014, 79, 3079.
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Development of New Photoswitches by Modifying Thermally Stable Stiff-Stilbene Skeleton
('School of Engineering, Hiroshima University, *Graduate School of Advanced Science and
Engineering, Hiroshima University) O Soseki Kurokawa,' Keiichi Imato,> Naoki Kaneda,’
Ichiro Imae,? Yousuke Ooyama?

Molecular photoswitches have been widely used as molecular machines due to the small
structures, simple motions, and the advantages of photostimulation. Particularly, stiff stilbene
(SS) attracts considerable attention as a photoswitch offering large structural changes and high
thermal stability, and its use started recently.) We found that sterically hindered stiff stilbene
(HSS), in which the surround of the central C=C bond in the SS skeleton is modified with four
methoxy groups, shows higher photoisomerization yields and larger motions than SS and still
has high thermal stability (half-life = ca. 1000 years at room temperature).? However, the
photoisomerization yields, thermal stability, and durability are not enough for practical use. In
this study, we aim to develop new photoswitches that improve the above properties by
modifying the SS skeleton. We found that an SS-based photoswitch, in which the ethylene
groups in the two five-membered rings were changed to the ester bonds, was thermally stable
and reversibly isomerized by photoirradiation.

Keywords: Molecular Switch, Molecular Machine; Photoisomerization, Thermal Stability
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1) D. Villarén, S. J. Wezenberg, Angew. Chem. Int. Ed. 2020, 59, 13192.

2) K. Imato, A. Sasaki, A. Ishii, T. Hino, N. Kaneda, K. Ohira, I. Imae, Y. Ooyama, J. Org. Chem. 2022,
87, 15762; K. Imato, A. Ishii, N. Kaneda, T. Hidaka, A. Sasaki, I. Imae, Y. Ooyama, JACS Au 2023, 3,
2458.
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Persistent Room-Temperature Phosphorescence of Compounds with triazine skeleton
(Graduate School of Engineering, Chiba University) OMasaya Sugimoto, Daisuke Aoki,
Tatsuo Taniguchi, Takashi, Karatsu

Persistent room-temperature phosphorescence (pRTP) is important for imaging applications.
Although efficiency and brightness of pRTP is crucial, however, the design of pRTP is difficult
because the detailed mechanism of pRTP is still unclear. In this study, we found that a series of
compounds with triazine skeleton without metals and heavy atoms showed pRTP and have
different luminescence properties such as emission wavelength, quantum yield and lifetime
depending on the substituents. The purpose of this study is to elucidate the mechanism of pRTP
by prepared crystals using a group of compounds with triazine skeleton. Emission
characteristics was investigated and discussed by measurement of emission spectrum, single-
crystal XRD, and TD-DFT calculation.

Keywords : triazine; persistent Room-Temperature Phosphorescence (pRTP), single crystal X-

ray structure analysis
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T, —HHARNEIREEND DFEAE D AJCEFES, U ALOHF THERZ, [EHH, =ik
K& T THIEFEMD 100 ms ZHZ 50 AT TFRIREFHM Y A (persistent room-
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AW WA AJEHENT, K2 X R TIRFEW R EORRERH Y, AT A A=
Y IRT = ORgAb E~DIGABP STV S, LarL, pRTP ZRT 41D
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ARWFFETIE, P T YRR EAT (LM (Fig.l) (28T pRTP OFEH % fift
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Fig.1 Some of the investigated compounds with triazine skeletons
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Effect of crystals forming conglomerates on Persmtent Room-Temperature Phosphorescence
(Graduate School of Engineering, Chiba University) OKyoshiro Tanno, Daisuke Aoki, Tatsuo
Taniguchi, Masami Sakamoto, Takashi Karatsu

The luminescence characteristics of persistent Room-Temperature Phosphorescence (pRTP)
from monoacylated hydrobenzoin derivatives having various substituents were investigated. It
has been reported that monoacylated hydrobenzoins have different crystal states depending on
the substituent. In this study, it was also confirmed that acylated derivatives of hydrobenzoin
have different crystal structures. By investigating the phosphorescence characteristics of these
materials, we elucidated the crystal structure that contributes to pRTP characteristics.

Phosphorescence lifetimes (z,) of HMBr, HPBr, HMBe, and HPNp (structures showed
below the text), all of which are derivatives of monoacylated hydrobenzoin, were measured in
the crystalline state, and it was observed that HMBe had significantly smaller phosphorescence
lifetimes than others. HPNp crystal is observed to be conglomerate, but the other three crystals
were observed to be racemic by single crystal X-ray structure analyses. It was observed that
the molecular structure of HMBe, which has a short phosphorescence lifetime, is significantly
different from other molecular structures, suggesting that the decrease in the emission lifetime
is due to this molecular structure and its effect on intermolecular interaction in the crystal.
Keywords : conglomerate, persistent Room-Temperature Phosphorescence, single crystal X-
ray crystallography, monoacylated benzoin
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Synthesis of Heterocyclic Compounds by Photocyclization of N-Substituted-o-alkynylaniline
Derivatives (Faculty of Science, Okayama University of Science) OKan Wakamatsu, Risa
Shirahama, Teruaki Nakamura, Yotaro Omae

We reported photoreaction of o-alkynylaniline or its N-sulfonyl derivatives produced indole
derivatives (5-endo-dig), while for the N-acyl derivatives 1 (4 > 280 nm, 2 h, in toluene) NMR
analysis revealed the formation of benzoxazine derivatives 3 (6-exo-dig), and 3 was
successfully isolated (94%) at R = -Bu." In this work, the carbamate ester 2 was irradiated
under the same conditions, and the corresponding benzoxazine 5 was obtained with an isolation
yield of 61-62% at R = Me, Et. Instead, at R = ¢-Bu, the dealkylated product 6 (benzoxazinone)
was obtained with an isolation yield of 63%. The reaction mechanism will be discussed with
both experimental product analysis and DFT calculation.

Keywords: Organic Photoreaction, Intramolecular Cyclization, Benzoxazine, Computational
Chemistry

0-TIVHF AT =Y U EFITFD N-ZNFRZIVHEEEROERKIETIEA » R—L
K (5-endo-dig) Z/ERT 57N, N-7 I ViBEMR1 Tid br= o fiE (4> 280
nm) 2 FEfI% O NMR il TR A0 VB8R 3 (6-exo-dig) DAERKDFED B
A, R=t-Bu CTII3 OHBEICKIIL TS (K 94%) . D Alal, BN U A
TV 2 RIS CHE G ESETZE 25, R=Me, Et TII_2 V4420 5 2RHERIY
H61~62%, R=1-Bu TIIMT VX NMAL LT=RU Y F XY ) 6 NEBEINER 63%T
T, ARFER CTILRISHEREZ LT SOV DFT §HRERE R E © L ITEET 5.

H N _R H R
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0 -
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Ar Ar e}
1 3 4
H N. _OR H
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Ar Ar Ar
2 5 6

R = Me, Et, t-Bu, Ar = Ph

D) ks, JUE, KA, B, PR, LW, 5% 33 BEEEA R ERRR S (2023), WL, 1P104.
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Internal Conversion as a Phonon-Emission/Absorption Process: Role of Vibronic Couplings
and Energy Gap ('Fukui Institute for Fundamental Chemistry, Kyoto University, *Graduate
School of Engineering, Kyoto University, *MOLFEX, Inc.) OTohru Sato,'? Wataru Ota,'
Motoyuki Uejima®

An analytical expression for the rate constant of internal conversion (IC) was derived based
on the crude adiabatic representation. All vibrational modes were considered to be on an equal
footing in the rate constant expression. Based on this expression, we investigated the role of
vibronic couplings and electronic energy gap in IC processes, using 9-fluorenone as an
illustrative example. Vibrational modes with strong off-diagonal vibronic coupling constants
(VCCs) give rise to non-radiative transitions. In contrast, vibrational modes with strong
diagonal VCCs constitute the final vibronic states that accept the excess electronic energy
between the initial and final electronic states. Therefore, vibrational modes are classified into
promoting and accepting modes based on their roles. We identified important promoting modes
responsible for one-phonon emission and accepting modes that contribute greatly to the final
state. A Franck-Condon envelope, which describes the density of final vibronic states, explains
the dependence of the rate constant on the electronic energy gap. VCC can be visualized as a
spatial distribution of its density form, i.e., vibronic coupling density (VCD). The VCD concept
is expected to facilitate the design of functional molecules with IC processes understood in
terms of electronic states and vibrational modes.

Keywords : Nonradiative Transition, Internal Conversion; Vibronic Coupling
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1) W. Ota, M. Uejima, T. Sato, Bull. Chem. Soc. Jpn. 2023, 96, 582.

2) W. Ota, M. Uejima, N. Haruta, T. Sato, Bull. Chem. Soc. Jpn. in press.

3) T.Kato, N. Haruta, and T. Sato, Vibronic Coupling Density: Understanding Molecular Deformation
(Springer, 2021).
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Oxidation reactions of phenanthrene derivatives using organic acridinium-type photo-redox
catalyst (Grad. School of Engineering, University of Hyogo) OShou Yasui, Takeshi Kawase,
Jun-ichi Nishida

Organic synthesis under mild condition using visible light is attracting great attention. It is
known that acridinium dyes exhibit high oxidizing ability when irradiate with visible light and
can be used as photocatalyst for one-electron oxidation of substrates.? Since they are a non-
metallic molecule and the reaction proceeds at room temperature, they are an extremely
important catalyst from the perspective of green chemistry. We have discovered a new
oxidation reaction using an acridinium catalyst with an orthodifluorobenzene skeleton.
Oxidation products made from phenanthrene are important intermediates for functional
compounds, but they are synthesized under harsh conditions using chromium-oxide based
reagents and ozone. This time, we have demonstrated that photoredox catalyst can be used in
reaction to obtain these intermediates. Furthermore, we investigated the synthesis of new
acridinium compounds.

Keywords . Acridinium; photoredox catalyst; oxidation reaction; phenanthrene; visible light
photocatalyst

AR Z R LI2IB 22 R COAERPER SN TnD, 727 V=0 A
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CINFRRB B ERFOT 7Y V= u MMl AR U728 OB LS R
W LTz, 7=ty b LU ERFEEE LB b AR IR REME L S O L e HR A
THHM, L7 v 2RZRECAY VAR LIEEOWRE TRk SN TS, 4l
YL Ry 7 AN 2 s OFBERZELISCFIATE 5 2 L2 LM L,
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1) catalyst (10mol%)
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2) H,0 H o
O‘O 0,, hv (448 nm) g *
CHiCN, rt, 12 h o

catalyst 2
catalyst 1

1)S. Fukuzumi et al., J. Am. Chem. Soc., 2004, 126, 15999-16006
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Transient and Persistent One-electron 6-Bonded Radical Cations Generated by Photoinduced
Electron Transfer (Grad. Sch. of Eng., Osaka Metro. Univ.) OKanata Wada, Ryohei Takayasu,
Takuya Ogaki, Yasunori Matsui, Hiroshi Ikeda

A radical cation 1" generated by an electron-transfer reaction of a diary-substituted cage
compound 1 (Fig.) has a property of one-electron o-bond." Generally, radical cations are
thermodynamically more stable when they have a large number of strong electron-donating
groups. In fact, the radical cation 1a™ having an N,N-diphenylamino (Ph,N) group is stable
enough to be isolated.” However, the radical cation 1b™ having two Ph,N groups are not
isolated because of its facile rearrangement reaction.’ In this study, to investigate more
systematically into substituent effects on radical cations 1", we conducted photoinduced and
non-photoinduced electron-transfer reactions of 1b—g with various electron-donating groups.
As a result, the lifetime and absorption wavelength of 1¢”"—f" become longer in the order of
increasing the electron-donating ability of aryl groups. In the presentation, we will give the
details of the properties of 17, including the result of the density functional theory calculations.
Keywords: Laser Flash Photolysis; Back Electron Transfer; Lifetime; Rearrangement
Reaction; Hammett Plot

TV VBB TR A I OB T RREILTET ST U F A 17 (Fig)
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FA 2 b TR SO & N 2 72 b Bl S g 3. 2 2 CARBFgETIE, 17
DL TEMEL T?é%@%%%%ﬁﬁmuﬁﬁﬁ“K fix OBETHGHEE L OT Y —
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(a)
Ar N Ar Sb% A pth NPh2
— Ph,N
‘:.’
™ CeHs cr120|2 i CHZCIZ
1d 4-CH3CgHy 1a™*SbClg™ 2-CI*SbClg~
1e  4-CHy0CgH,
1f  4-CHgSCgH, Ar = 4-BrCeH,
19 3,4,5-(CH30)3CgH, MG = Magic Green ((2,4-Br,CgHz)sN"+SbClg") MB = Magic Blue ((4-BrCgH,)3sN"*SbClg")

Fig. Generation of (a) 1"* from 1, (b) 1a™+SbClg~ from 1a with MG and (c) 2-CI*SbClg~ from 1b with MB.

1) Ikeda, H. Unpublished data. 2) K, #AH, il &, 5 47 FIAEE FBIL Y aaEE
4£, 0-7,2023. 3) Kuramoto, Y.; Matsui, Y.; Ikeda, H. et al. Tetrahedron Lett. 2014, 55, 4366-4369.
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Sodium salt of terphenyl carboxylate as an anode for Na-ion batteries were synthesized and
investigated

(!Department of Applied Chemistry, School of Engineering, Tokyo Denki University,
2 Materials Science and Engineering, Graduate School of Engineering, Tokyo Denki University
Department of Chemistry and Life Science, Yokohama National University)

OYuuki Kamochi'!, Kanata Takahashi?, Yabuuchi Naoaki®, Makoto Miyasaka?

Today, Sodium-ion batteries (SIBs) are being developed as an alternative to Lithium-ion
batteries (LIBs). However, it has been reported that the graphite anode material used in LIBs
does not work in SIBs, and it is necessary to develop a new anode material for SIBs.

Our laboratory studying anode materials for SIBs, especially focusing on them extended
with disodium terephthalate (Na;TP)"-?. More recently, we advance research based on the
report that carboxylate-introduced compounds in Na, TP (TBC) improved cycling properties®.

In this study, we synthesized Tri-TP1, and evaluated its electrochemical properties (Fig.1).
In addition, Tri-TP isomers were compared their electrochemical properties for SIBs.

SH, VTFULAL AU EBRMLIB)OREMEIE LTFH NI DAL FUE Aﬁ(SIB)@Eﬁ
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BT TlE, Luo 5@ Na, TP IZ /LR F 2 L— h &8 A L7ALAW(TBC)IZ YA 7 v
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AWFFETIX Tri-TP1 D& A& VB RALF AR 21T - 72 (Fig.1), 12 T, Tri-TP
SRR A i U, BRI FRHE D2 b & SIB FAA B O m H HFEH 4 5,

(o)
ONa
NaO (0]
(o) ONa
TBC

o Tri-TP1

Fig.1
1) Hu, Y. et al, Adv. Energy Mater., 2012, 2, 962-965.

2) Miyasaka, M. et al., Polymer J.,2022,54,111-1118.
3) Luo, C. etal, J. Power Sources., 2020, 453, 227904.
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Development of novel synthetic method for chiral phosphine-containing f-amino acid
precursors through asymmetric conjugate addition reaction (' Graduate School of Engineering,
Nagoya Institute of Technology) OKosei Miyake', Kazuki Fujita', Akane Iwamura', Naoki
Yasukawa', Shuichi Nakamura'

Chiral f-amino acids are important structural motifs found in various biologically active
compounds and pharmaceuticals. One of the efficient methods for the synthesis of chiral /-
amino acids is the enantioselective conjugate addition reactions of some nucleophiles with /-
nitroacrylates. However, there are no reports for the synthesis of phosphine-containing chiral
f-amino acids bearing the tetrasubstituted carbon center through the enantioselective conjugate
addition reactions to S-nitroacrylates. Herein, we report the synthesis of phosphine-containing
chiral f-amino acid precursors by the enantioselective conjugate addition reaction to /-
nitroacrylates using phosphine sulfides as nucleophiles. The organocatalyst with the unique
skeleton which was developed in our laboratory enables the reaction to proceed in high yield
and high enantioselectivity. Especially, the conversion of the heteroarene amide part of the
organocatalyst from 2-picolinamide to 2-quinolinamide improves the enantioselective control.

Keywords: Asymmetric synthesis;, Conjugated addition reaction; [-Amino acid precursors,
Organocatalyst;, Chiral tetrasubstituted carbon center

X IV B-T X IR T TR E SRR S O BRI AL D A D B oA
EHEET—T7Thbd, ZOWEET—T7 26T HTFEO—DELT, B-=u7”
U NWER T AT NSO ARFIBATNBOE 2 < i SN TV D03, WEMAFIRE L
L, 2OX T NVI ER/B-T I/ BEGK LTBIX ot 2 THAIX, &
AT 4 U ANVT 4 REAWTEARFIEMMBEISIC L DX TV VE&F B-7 2/ BRI
BRR DB R E AT 272,

AMFFE T, UAFFEE TS LT AT 25 AR 2 F V5 2 & TEIER,
I NLARIERING 72 OSBRSS & FEBL U 7z, FRICAEE IC B T 2 ~7T a7 L—2 7 2 R
NEEAY T I RND 2-F ) VT 2 RICEZDZ & THERDARHIE AJEEIC
o,

CO,Bn . ﬁ Organocatalyst BnO,C, P(S)R?, N
R X-NO> H”E;R2 175 NO2 N N

R

up to 99% vyield | N
up to 94% ee

Organocatalyst
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Asymmetric Aza-Friedel-Crafts Reaction of 2-Naphthols and Imines Using Chiral Phosphoric
Acid Catalysts (Chiba University) O Tomoki Marui', Akira Yanagisawa?

The benzylamine motif is a useful substructure found not only in natural products but also
in pharmaceuticals. Since aromatic C-H bonds can be converted to chiral benzylamines, the
enantioselective aza-Fridel-Crafts reaction has attracted notice. An efficient skeleton-forming
reaction of 2-naphthols with N-Boc imines is, however, still undeveloped today". We have
previously developed enantioselective chiral amine synthesis reactions using chiral silver
catalysts or chiral tin catalysts>®. Here, we attempted an asymmetric aza-Friedel-Crafts
reaction between 2-naphthols and imines using chiral phosphoric acid catalysts, and report the
results. As a result of various studies, a chiral binaphthol phosphoric acid having bulky
substituents at the 3,3’-positions showed excellent catalytic activity and yielded the target
chiral amines with good enantioselectivity.

Keywords : Asymmetric Aza-Friedel-Crafts Reaction; Chiral Phosphoric Acid; 2-Naphthol;
Imine; Betti Base

NRUUNANT IR RO 72 LT EIEGITS LT LIEA b A b SR
Thd, RETHF- 7V —=TN-7 T 7 VINE, FEED CHEEEX TNV
NT IV ~NEEBRTHIGE LTHEBEINTE, LMALARRS, 277 h—L3aH L
N-Boc 1 2 VHHDNRI 2 BASIE AR IR I STz n D, SEFEE Cli Z
FUE TIZ, REF RGO A X2 W o= o F AR T T 07 2 A RIK
IGEBFE LTS 2, 22 CTAEL, 70 Vgl s v 2-F 7 = v EEE A
RVHEHEDARET V-7V =T N7 T TG E AR DT, TOMERERET D,

il 2 RESTORER, 33NN S EWEEEAZ /T H5X A0 7F LY VR BT
SR AR L, BlETAFIALT I v 4 2 BT o F AEIRMETE 2
77

Ar

Ph._, _NHBoc E
- Boc 0
(R)-CPAT (20 mol%)
CHoClz, MS 4A
A T O OQ

0°G, 15h
(R)-CPA1
[Ar = 2,4,8-(-Pr)3CaH3]

(1 equiv.) 3 (1.5 equiv.) 4, 84% yield
83% ee

1) Niu, L.-F.; Xin, Y.-C.; Wang, R.-L.; Jiang, F.; Xu, P.-F.; Hui, X.-P. Synlett 2010, 5, 765.

2) Yanagisawa, A; Kasahara, S.; Takeishi, A.; Marui, T. Synlett 2022, 33,2019.

3) Yanagisawa, A; Takagi, K.; Horiguchi, M.; Dezaki, K.; Marui, T.; Saito, E.; Ebihara, T.; Russell, G.
M.; Watanabe, T.; Midorikawa, K. 4sian J. Org. Chem. 2023, 12, ¢202300213.
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Highly Chemoselective Triflation of Phenols Using N-Trifluoromethanesulfonylimidazole
(‘Faculty of Pharmaceutical Sciences, Kobe Pharmaceutical University, *New-STEP Research
Center, Central Glass Co. Ltd.) OMomoko Ishikawa,' Ranmaru Terasawa,' Honoka Jinda,'
Emi Ikebe,! Yukiko Fujiyama,1 Tsubasa Hirata,'! Manabu Hatano,! Junki Nitta,> Takako
Yamazaki,” Ren Tomita,” Katsuhiro Akiyarna2

Aryl triflates (ArOTf), which can be synthesized by trifluoromethanesulfonylation
(triflation) of the hydroxy groups of phenols, are used as substrates for transition metal-
catalyzed coupling reactions such as the Suzuki-Miyaura reaction, and are therefore important
in organic synthesis. However, the reaction using conventional trifluoromethanesulfonic
anhydride (Tf;0) is often non-selective when the substrates have other reactive functional
groups, and undesired byproducts are given. In this study, we developed a highly
chemoselective triflation of phenols using N-trifluoromethanesulfonylimidazole, and the
desired O-triflated products were obtained in high yields. We will propose the reaction
mechanism of the chemoselective triflation of the hydroxy groups of phenols, and show some
Pd-catalyzed transformations of the obtained O-triflated products.

Keywords: Triflation;, Chemoselectivity; Phenol; Sulfonylation, Coupling reaction

T /) —=NVHOE Fuxvikas M) 7t a A2 A=k (U 7 Ul - Tf
) 52 TAKTELT Y=L Y 7T —h (ArOTf) 1&, $iAR-EHIGITE
ENDAERND v 7V VR DOIEE L L THWOND D, AEAK EEETH 5,
E AN, ISEDEW R Y Zvda A X AR CEREKY) (THO) Z#HWD 7 =
J =D MU 7 U IACEIL T, BEE T MO EBER b IEBIRICSIL L 9 D720,
LIZLIRIREWE 525, FeXIEI N-FU IV Fa AL A)VR=)A I B —)L %
Wbz eT 7/ =MD Fax U Edm{b2BIRM o\ TR Y 7 U L
fbTx 2 La R LT, ICHED B L L NT U0 Al 2 W50 v 7 VT
JRIZ K DR BERKT D,

Tf~pN AR N
\=/ Pd-catalyzed
OH base catalyst OTf cross-coupling R
o (T T
FG: Functional group v High chemoselectivity v High chemoselectivity
v Excellent yields v Excellent yields
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Development of stereoselective reactions using tertiary alkyl halides ('Graduate School of Sciences
and Technology, Yamaguchi University)
(ONaoki Tsuchiya,' Takashi Nishikata'

Quaternary carbon compounds are very important skeleton including natural products or
physiologically active compounds. As synthesis method of their compounds, various substitution
reaction to tertiary alkyl electrophile has been developed using transition metal catalyst. However,
since substitution reaction to tertiary alkyl electrophile often require harsh reaction conditions, there
are still many limitations on the development of stereoselective substitution to tertiary alkyl
electrophile. In this research, we examined various stereoselective substitution reaction of a-
halocarbonyl compounds in the presence of chiral transition metal catalyst.

Keywords : Tertiary alkyl halides, Stereoselective reaction, Chiral transition metal catalyst

DU AR R B A VT BRI TE Y 72 E O e A MBI G EFN D EEREKR TH D, =
DI ER IR B ERZ KT 572D B A R AR 2R U728 =T v U At
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5 HREHE A Z1T O ARRIRE RERAL SIS OBIRITIERIZHIR A Z O ORBIRTH 5,
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Study on efficient introduction of silyl protecting groups into borneol and isoborneol as
secondary alcohols ('Graduate School of Science and Technology, Hiroshima Institute of
Technology, 'Hiroshima Institute of Technology, *Graduate School of Advanced Science and
Engineering, Hiroshima University) O Yoshikazu Hiraga'?, Koya Tayama?, Mio Sugiura?,
Yuki Takahashi?, Baohe Lyu', Ryukichi Takagi?

Various reaction conditions have been reported for the introduction of silyl protecting groups
into secondary alcohols. Previously, we discovered that silyl protecting groups (TBDPS,
TBDMS, TIPS, TPS) can be efficiently introduced to secondary alcohols in the presence of
iodine and iodide ions. Here, we investigated the effects of iodine and iodide ions, as well as
the effect of the polarity of reaction solvents used, in order to examine the optimal conditions
for introducing various silyl protecting groups into the hydroxyl groups of borneol and
isoborneol as secondary alcohols.

Keywords : Silyl protective group, Secondary alcohol, lodine, lodide ion, Borneols

INETIZ, HRT N aT—~D tert-7 F )V 7 ==L UL (TBDPS) /g &
e lp v UNRGERREAZ R LT, 20, 3 v#HE (L) BLO= vk A 4o o
FRIE R T, IS S U VRBHEAEATE 5 2 L 2 RINLID AT, Hi
W TR T L a— L LT, AR =L E A VRALRF—LE D, ThFhOE
Rw 3 3~ TBDPS ZEDE AT I 1T DI L OMNINAIORGET 217 > 72,

WA IF Y =V ERAG, KSR LT, 7 hJ7 e ka7 Z > (THF) &7k
F=HFU/ (MeCN), MAIE LT, LEavibkhVoi (KI) OBREFHE L,

NIVA A —/VZ TBDPS ZE AT HEE, &HIZ THF 2 W5 &, #FIEL L LY
KI DI IR TH o7,

—J7, MeCN % V754, Table 1. Effectof solvent and additive in the formation of
WP RORNA T > T b TBDPS protected borneol and isoborneol

TBDPS BN E AT 7=, HFlZ,

WINAIZ KIC9 5 &, sOsidE  Product TBDPSO
B THoT, TBDPSO
AV BRI, BER Tgoent THF . MeCN THF MeCN

BEESHD, WTUHEIE  aggive L KL L, KT L KL L K
Chofe, BIE MeCN, W1 yigig(%) 36 60 66100 0 1 2 31
%IJ 75‘} KI @%,ﬁ:zp% 7%) LIX$7Z))% Reaction conditions: Borneol or isoborneol (1.0 mmol), imidazole (3.0
Motz BRIE, Mo U LR mmol), additive (3.0 mmol), TBDPS-CI (1.1 mmol), solvent (5.0 mL), 25°C.
%1&%‘]\&:% U_ 5 {Eﬁ;ﬁ]%}s I U ;i;lhdls were determined by *H NMR spectra of the reaction mixture after
WINF ONRAEFEL T D,

1) FE, &, mAR, B, M, BAREFSE 103 FFFLS, P4-2am-09 (2023) .
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Selective Monooxidation of Symmetric Dialdehydes in Aqueous
Media

(Graduate School of Engineering, Muroran linstitute of Technology) OPullaiah Kattanguru,
Ren Ogawa, Yutaro Suzuki, OSatomi Niwayama*

Keywords: Desymmetrization; Water-mediated Reaction; Monooxidation; Symmetric
Dialdehyde; Formyl-Carboxylic Acid

Organic reactions mediated by water are typical green chemistry. Many symmetric
compounds are inexpensive or can be prepared on a large scale at low cost. Therefore,
desymmetrization reactions of symmetric compounds in aqueous media significantly advance
the development of environmentally-benign and practical organic synthesis, although
distinguishing the two identical functional groups in symmetric compounds is a non-trivial task.

Earlier, we reported highly efficient and practical selective monohydrolysis reactions of
symmetric diesters without enzymes (Scheme 1a).! The mechanism has been proposed to
proceed through intermediary micellar aggregates, in which the hydrophilic carboxylate anions
formed by the hydrolysis are directed outward and the remaining hydrophobic groups including
the ester groups are directed inward.’

According to this mechanism, it should be possible to desymmetrize symmetric
compounds when the desymmetrization leads to change of hydophilicity/hydrophobicity.
Therefore, we reasoned that selective monooxidation of symmetric dialdehydes can produce
formyl-carboxylic acids in aqueous media, since the formyl groups in the starting symmetric
dialdehydes are hydrophobic, and their oxidation yields carboxyl groups, which are hydrophilic
(Scheme 1b).

We investigated various conditions such as oxidizing reagent, co-oxidant, co-solvent,
reaction time, and temperature on improvement of the reactivity and selectivity. The best
conditions apply 1.1 equivalents of HsIOs with 0.02 equivalents of a co-oxidant PCC in H,O
containing CH3CN as a co-solvent (HO/CH3CN=10/1). The reaction conditions are simple,
mild, and practical, yielding the corresponding formyl carboxylic acids in modest to high yields.

aqueous base

Scheme 1
(NaOH, KOH, 03
(C O2R eto), H0 COZ- HsO* ~CO,H CSS.z:;o %%2'_
o ‘
co-solvent COL . CO..- (@)
COZR (THF etC.) COZR COQR co 3 8022-
! e
Z%Iens]g?smc 0°C-4°C half-ester C 0,802
via
CHO oxidant CO,H
C < (b)
cHo He20/co-solvent \_cpin

1) For example, a) S. Niwayama, J. Org. Chem. 2000, 65, 5834. b) T. Barsukova, T. Sato, H. Takumi, S.
Niwayama, RSC Adv. 2022, 12, 25669. 2) S. Niwayama, Y. Hiraga, ACS Omega. 2023, 8, 33819.
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Gold-Catalyzed Tandem Allylation/Enyne Cycloisomerization of Propargyl Acetate with
Allylsilanes (' Department of Applied Chemistry and Bioscience, Chitose Institute of Science
and Technology) O Yoshikazu Horino,' Shota Nakagawa,' Nene Murata,' Sota Akima'

It is known that the reaction of propargylic acetates with allylsilanes in the presence of Lewis
acids leads to propargylic allylation to give 1,5-enynes. A similar allylation of propargylic
alcohols occurs with gold (III) catalyst, but the yield is significantly lower when the reaction is
carried out in the presence of gold (I) catalyst. In this study, we found that when the reaction
was carried out using propargylic acetate 1 and allylsilane 2 having an aryl group at the -
position in the presence of a gold (I) catalyst, the propargylic allylation of 1 proceeded
successfully to afford 1,5-enynes 3 (eqn 1). Furthermore, a tandem allylation/1,5-enyne
cycloisomerization proceeded to afford bicyclo[3.1.0]hexene derivatives 4 when
(JohnPhos)Au(MeCN)SbFs was applied (eqn 2).

Keywords : Gold; Allylation,; Cycloisomerization, Allylsilanes; Tandem Reaction

WA ABRIFIET, 7OV X AT 27— T VAT T U EDORIGEITY &, 7'
POVENALT U IACOGNEIT L 15— A ALEMRE LD Z EnmbhTn
%D, ZAliosfibia VT S REEED 7 1 LR ALT U IR EITT 528, —
MDA TIT 5 ENERFZE LK T2 Y, SE, —lioEMEFET, a1
FLTET—F1 & BAIITV—NVEZETLZTINY T2 ZHOTRISEIT S
L. Ta X T VU RIe R ERBESHEITL 1,5-=2 A MEEW 3 BNEBIL
LHZlERHLE (X1), &5i2, (JohnPhos)Au(MeCN)SbFs fillfAF7E T T %47
D&, Ta T AT U AAGEOS & B EREMALEOS RIS EIT L E S 7 1
[3.1.0]~FtrFEkd 25252 b RHELE (2) Y,

- Ar (4-MeOCgH,)sPAUCI (5 mol%) ~ Ar
c , AgSbFg (5 mol%
N = A _siMe, gSbFs (5 mol%) % (1)

R CH,Cl,
1 2 (10 equiv) rt, 15 min R
3
(JohnPhos)Au(MeCN)SbFg AT
(5 mol%)
1 + 2 @)
(10 equiv) CH,CI, R
rt, 1 h 4

1) T. Schweir, M. Rubin, V. Gevorgyan, Org. Lett. 2004, 6, 1999.

2) M. Georgy, V. Boucard, O. Debleds, C. D. Zotto, J.-M. Campagne, Tetrahedron, 2009, 65,
1758.

3) J. P. Reeds, A. C. Whitwood, M. P. Healy, 1. J. S. Fairlamb, Chem. Chem. 2010, 46, 2046.
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Transformation focused on the carbonyl groups of fluorinated benzocyclobutenones
(Graduate School of Science and Technology, Gunma University)

Indoline is useful for many pharmaceutical intermediates and is synthesized by ring expansion
reaction using DIBAL. However, the introduction of a difluoromethylene group into indoline
has not yet been reported. In this study, we have achieved the synthesis of fluorinated
benzocyclobutenone oximes from fluorinated benzocyclobutenones for synthesis of indolines
with difluoromethylene group.

In fact, by using 10 equivalents of hydroxylamine hydrochloride and pyridine as a solvent for
fluorinated benzocyclobutenones, the fluorinated benzocyclobutenone oximes were obtained
in 59% isolated yield, including the geometric isomers, £ and Z forms. Furthermore, we will
present synthetic application of difluoro benzocyclobutenone oximes

Keywords : Fluorine, Difluoromethylene group, Benzocyclobutenone, Oxime

A2 R NIEL OEELFEEZ EICRHA SN TE Y BUEXR Y 7 < VRS
DIBAL # HWZBRIER G2 AW TERT 2 FER®H LD, L, A1 R va~d
TINFABAF L UEOBENEIRIENTHEF D 2, KR TIE, oA r AT
VEERETHAV R CERERRE L. 7y Ry v ruaTT ) onb T v F#Ek
RS raTdT ) o F R ADER R,

EBRC, 7BV raTT )KL, B X v S U 10 24
BEBHE L TEY PV EZHWSZ T BHNO T vy XYy v oruaT7T ) oA F
T hE, RTEMEKRTH D ERE ZKORAWE LT, HEEINE 59% THEHLZ &N

T&E 7,
EF NH,OH*HCI (10 eq.) FF
C - L
%0 pyridine, 30 °C, 2.5 h \NMoH
59%

ARERTIE, 7 v ra 7T ) oAy AOBBKSIZONTHIRR 5,

1) Cho, H.; Iwama, Y.; Sugimoto, K.; Mori, S.; Tokuyama, T. J. Org. Chem. 2010, 75, 627-636.
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Stereoselective Synthesis of (£)-anti-Homoallylic Alcohols Using Palladium-Catalyzed Three-
Component Reaction (' Department of Applied Chemistry and Bioscience, Chitose Institute of
Science and Technology) O Ayumu Natsubori,! Mizuki Akagawa,' Yoshikazu Horino'

Multi-component reactions are useful synthetic methods as they not only shorten the reaction
process but also enable efficient stereoselective synthesis of target molecules. We have reported
the palladium-catalyzed three-component reaction of 3-(pinacolatoboryl)allyl acetates,
aldehydes, and triorganoboranes that provides wide variety of functionalized (2)-anti-
homoallylic alcohols (eqn. 1)." However, the method offers narrow functional group tolerance
as the trialkylboranes used in this reaction was prepared by hydroboration of the
corresponding alkenes. On the other hand, organozinc reagents are easily prepared by either
the direct insertion of zinc metal or transmetallation with zinc salts. In this study, we
investigated a three-component coupling reaction using organozinc reagents instead of the
trialkylboranes, and found that a highly diastereoselective three-component coupling reaction
proceeded to give (Z£)-anti-homoallyl alcohols (eqn. 2).

Keywords : Palladium; Allylation; Three-Component Reaction;, Homoallylic Alcohols
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BIRMICBEONDZ ExREL TS R Y, LoL2ans, AT RBOEHNE
b FeR R ERRIC L > THRE L Tz, £< %A, AT 5 EHRE R
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TUNTNNa—LRnE25Z xR LzoTHETS (X 2),

o) OAc Pd(OAc), OH
J J\/ﬂ CyPhoP ”k/\
1 + + B(R3 1 AN (1)
R B(pin) R THF, 50 °C A
RZ R3
0 OAc Pd(OAc), OH

[ (4-CF3CgHy)3P
R1J * J\/A Bpin) * Zn(R% CUB G 2)
toluene, 60 °C

1) Y. Horino, A. Aimono, H. Abe, Org. Lett. 2015, 17, 2824.
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O-Alkylation of a-Ketoamides Suppressing the Hydride Reduction (Graduate School of
Engineering, Mie University) (OMaika Yasue, Ayaki Yamamoto, [sao Mizota

Ether (R-O-R’) is one of the most fundamental class of organic compounds widely existing
around us. Among them, a-alkoxy carbonyl compounds are very important skeletons in that
they are found in natural products and biologically active compounds, and are also synthetic
intermediates of such compounds. In particular, a-alkoxy amides are known as compounds
having fungicidal and PDE10A inhibitory (antipsychotic) effects, and many synthetic methods
have been reported so far. We have already developed umpolung reactions of a-imino esters (V-
alkylation) and integrated reactions utilizing N-alkylation. In this study, we examined the umpolung
reaction (O-alkylation) of a-ketoamides suppressing the hydride reduction from Grignard reagents.
Keywords : a-Ketoamide; Umpolung Reaction, O-Alkylation; a-Alkoxy Carbonyl Compound,
Hydride Reduction

UIFRE Tl a1 X /) T AT IUIKT D N-T VX ALROS DA HEICEI T 25 Z &
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it (O-7 vF k) I \WTRIARY T o 28T 2 Il LB IR 0-7 v %
JALDET S 2 /2R L7z THE T 5,

a-7 87 X R 11Tk L=F /L Grignard SUGHIZ 2.0 Y&, F7okk A 2RO
RWIA 2 T, 78 °CT 1 IKMBUS S H, BIAERS 3 Th ok e & HICH

D O-=F ALK 2 24572,
EtMgBr (2.0 equiv) 0 @ OH©

o -
N N N
Solvent, -78 °C, 1 h
0o (o) o
1 2 3

-
—

+

Yield (%) Yield (%)
Entry Solvent Entry Solvent
2 3 2 3
1 DCM 40 51 4 Xylene 44 42
2 Benzene 31 16 5 Mesitylene 50 23
3 Toluene 33 21 6 Pyridine 23 17

1) I. Mizota, M. Shimizu, Chem. Rec. 2016, 16, 688.
2) I. Mizota, Y. Nakamura, S. Mizutani, N. Mizukoshi, S. Terasawa, M.
4168.

Shimizu, Org. Lett. 2021, 23,
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Thiazolidine Amide Synthesis Utilizing Umpolung of a-Imino Amide (Graduate School of
Engineering, Mie University) OKotomi Kanda, Takehiro Shimizu, Isao Mizota

We have already reported that the umpolung reaction of a-imino esters with organometallic reagents
proceeded smoothly to give corresponding N-alkylated products in high yields. In this study, we
examined umpolung reactions of a-imino amides with a thiazoline skeleton to afford the desired
thiazolidine products.We also found tandem N-alkylated / aldol reaction proceeded to give the

product in good to high yields.
Keywords : a-Imino Amide; Umpolung Reaction, N-Alkylation; Thiazoline Skeleton; Thiazolidine

Amide

YIFRE Tl a1 I/ = AT /M L, A BGHIZ AW D Z & T, MRfhisi
IS TEH D N-T AT IR HRICHEIT T2 2 L2 A L#HE L TWd, P45 R
WMEELTFTYI UERER aa 2 /7 2 RICHT DMl s 2 et L, A4
MIEVEE A ONDTF TV VT 2 REAKT D Z LIk L= THET 5,

FTISVERERTD o-A 2/ 7 2 R 12k L, THF &89 EtMgBr & Ef &
e Z A METDHFTVIVIT I N2 &5, £7-. N-7 /X u{bt%, RETA|
ELTT AT e REERSE, SAHBCEIT L, s+ 27 7va—1 3 %

57,

0]

JEt
[N EtMgBr (1.2 eq) {N
| NR
NR, —_— S 2
s
THF, -78°C, 1 h
o)
2
LEt

1
N'Et <\N JEt (\N
S UM Qe
0 (o]

o}
2286 % 2b 80 % 2¢0%
j)\ [\
LEt
<\| EtMgBr (1.2 eq) R™ H (3.0eq) sS.NT
)ﬁ(NiPr —» R N'Pr,
S 2
THF,-78°C, 1h t1h
o} OH O
1a 3
[\ Et [\ Et
d\E s. N SN
PhW NiPr, NPr, \/\)4[( NiPr,
OH O OH O OH O
3a 56% 3b 49% 3¢ 71%
dr=94:6 dr=89: 11 dr=63:37

1) Y. Niwa, M. Shimizu, J. Am. Chem. Soc. 2003, 125, 3720.
2) . Mizota, Y. Shimizu, Chem. Rec. 2016, 16, 688.
3) I Mizota, C. Ueda, T. Yun, Y. Tsujimoto, M. Shimizu, Org. Lett. 2018, 20, 2291.
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Synthesis of 5-spiroproline derivatives by organocatalytic enantioselective
[3+2] cycloaddition between enals and isatinimines

(Institute of Industrial Science, The University of Tokyo) oQian Liu, Kazuaki Kudo
Keywords: Asymmetric Synthesis, Organocatalysis, [3+2] Cycloaddition, 5-
Spiroproline Derivatives, Aqueous Conditions

5-spiroproline derivatives, especially spiro[proline-5,3’-oxindole]s are known to show specific
bioactivity such as antibacterial, antimalarial or antitubercular activities.! Therefore,
stereocontrolled synthesis of such class of compounds is highly important. So far, they have been
prepared by [3+2] cycloaddition of isatin-derived azomethine ylides. The reaction includes the
formation of imines from a glycinate ester and the isatin, followed by the ylide formation and the
cycloaddition. In many cases the cycloaddition occurs in a highly diastereoselective manner.?
However, an enantioselective version of this cycloaddition has not been developed to date. Due to
this situation, bioassays have been carried out only with racemates. On the other hand, there are
several reports on the asymmetric synthesis of spiro[pyrrolidine-2,3’-oxindoles] by chiral amine
catalysts.? In those papers, there is no example for the synthesis of a spiro[proline-5,3’-oxindole].

This time, our group has established the catalytic enantioselective synthesis of spiro[proline-
5,3’-oxindole]s. In the presence of 20 mol% of Hayashi-catalyst, the [3+2] cycloaddition of N-
alkoxycarbonylmethyl isatinimines and enals proceeded in a highly stereoselective manner. The
key factor was the use of water as a co-solvent. In the absence of water, the reaction proceeded

sluggishly with lower stereoselectivity.

NJRZ D""'Zrl;h

N
2 H oOTMs H o
yield 60-80%
R1/\/CH0 + @E&zo TFA NaBH, d.r. > 20:1
\ ee 85-95%

Rs THF:H,0=1:1 (0.1 M), r.t., 72 h

1) a) S. Haddad, S. Boudriga, T. N. Akhaja, J. P. Raval, F. Porzio, A. Soldera, M. Askri, M. Knorr, Y.
Rousselin, M. M. Kubicki, D. Rajani, New J. Chem. 2015, 39, 520. b) Y. Huang, Y.X. Huang, J. Sun,
C.G. Yan, New J. Chem., 2019, 43,8903. 2) a) A. Toumi, S. Boudriga, K. Hamden, M. Sobeh, M. Cheurfa,
M. Askri, M. Knorr, C. Strohmann, L. Brieger, Bioorg. Chem., 2021, 106, 104507. b) Y. Villarreal, B.
Insuasty, R. Abonia, A. Ortiz, P. Romo, J. Quiroga, Monatshefte Fur Chemie., 2021, 152,497.3) a) J.L.
Vicario, S. Reboredo, D. Badia, L. Carrillo, Angew. Chem. Int. Ed., 2007, 46, 5168. b) Y.R. Chen, G.
Zhan, W. Du, Y.C. Chen, Adv. Synth. Catal., 2016, 358, 3759.
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Development of 1,4-Oxazin-2-one Synthesis Utilizing Umpolung Reaction to o-
Hydrazonoketone (Graduate School of Engineering, Mie University) ONozomi Hoshiai,
Keiji Oshima, Isao Mizota

We have already reported the umpolung N-alkylation of a-iminoester with various organometallic
reagents proceeded to give the corresponding N-alkylated products in high yields. We succeeded in
the synthesis of 1,4-oxazin-2-one utilizing tandem N-alkylation/reduction of a-hydrazonoketone as
a novel starting material in good to high yields.

Keywords: o-Hydrazonoketone, Umpolung Reaction, N-Alkylation, Hydride Reduction, 1,4-
Oxazin-2-one

WUIFEETIE oA I/ Z AT WX L, BESRRISHIZRHWD Z & T, fikis
BN CTh D N-T X AL BRAFICHEIT T 5 Z L Z2BRICRH LT 5, D4R T
RHEEMELE LT ot KTV /7 BV, FESBEKCHIE K SEHZ LT
EH FERILOBHS X O Y FETEZMEST2 o7 2 /7 S UARICHKRE LT,
B, ZunreF sl ReEEICKESED 28T, NO-UTVF b L
144XV r2-4 02552 LIch kI L,

ot RZY /7 b 11Zx L MeMgBr % 1.5 % &, 7% b=k VU JLEEF 0 CT
30 MRS SHT212.5.0 Y 2O HOKFE A INA D2 LT 7 X /7 b 2 21572,
Fo, N-AF %, 50 CT2 gL, Z7rue7teFrral K50 48500
25T LT, 1 4-FxFH V2403 %57,

[ o o o]
~Ney MeMgBr AO* N/Me
(1.5eq) (5.0 eq) - O

O O Br Solvent, 0°C,5min 0°C, 30 min O o B

Br Br

1 2
Entry Solvent Yield (%) 1 Entry Solvent Yield (%)
1 THF 82 : 5 Hexane 8
2 Et,0 43 : 6 DMF trace
3 DCM 79 7 MeCN 96
4 Toluene 58 8 EtCN 62

(0] Me (0]

/N‘N MeMgBr Cl
(1.5 eq) (5.0 eq)
_— > Br
o 5 MeCN, 0 °C, 30 min 50°C, 20 h 0 °C to Reflux, 2 h O
r
Br
1 3 Y. 65%

1) 1. Mizota, M. Shimizu, Chem. Rec. 2016, 16, 688.

2) L. Mizota, M. Maeda, K. Imoto, M. Shimizu, Org. Lett. 2020, 22, 3079.

3) I Mizota, Y. Nakamura, S. Mizutani, N. Mizukoshi, S. Terasawa, M. Shimizu, Org. Lett. 2021, 23,
4168.
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Dynamic kinetic resolution of axially chiral heterobiaryl N-oxides
via peptide catalyzed aldol reaction

(Institute of Industrial Science, The University of Tokyo) OJiagi Tian, Kazuaki Kudo
Keywords: Peptide Catalyst; Heterobiaryl N-Oxides; Aqueous Media; Dynamic Kinetic
Resolution; Aldol Reaction

Axially chiral heterobiaryl N-oxides have attracted increasing attention due to their
widespread presence in natural products, bioactive molecules, and functional materials. The
asymmetric synthesis of chiral heterobiaryl N-oxides typically involves multiple steps,
leading to reduced yields. Kinetic resolution of racemic mixtures is a common method to
obtain axially chiral compounds. However, like other resolution techniques, it is constrained
by a maximum theoretical yield of only 50%. Addressing this limitation, dynamic kinetic
resolution emerges as an effective approach in response to the challenge. Notably, since
Clayden and Turner's group reported biological dynamic kinetic resolution using enzymes
in 2016, only two dynamic kinetic resolutions employing organic catalysts have been
published.?® There remains a scope for the development of reactions in this context.

Our group has been consistently dedicated to advancing enantioselective reactions catalyzed
by resin-bound peptides.” These immobilized peptides offer advantages due to their
straightforward synthesis and potential for reusability. In 2005, we successfully developed a
resin-supported tripeptide/zinc chloride catalyst system for the direct asymmetric aldol
reaction of acetone with aldehydes in aqueous media, achieving as high as 84% ee.”

This time, we have successfully extended the application of this aldol reaction to the
dynamic kinetic resolution of axially chiral substrates. Through a systematic screening of
reaction conditions, we have achieved a significantly high diastereoselectivity (8:1) and
improved enantioselectivity (96% ee) for the main isomer. Ongoing efforts are focused on
exploring further substrate expansion and potential applications of the obtained products.

O = bPro-Tyr-Phe-(J) (20 moi%)

_N_O Conv. 97%

50 AcOH (50 mol%) yield 93%
O No H,0:Acetone (1:1) (50 mM) e‘lrgél/
0°C,72h °

1) Staniland, S.; Adams, R. W.; McDouall, J. J. W.; Maffucci, I.; Contini, A.; Grainger, D. M.; Turner,
N. J.; Clayden, J. Angew Chem Int Ed. 2016, 55, 10755-10759 2) Yuan, X.; Wang, J. Sci. China Chem.
2022, 65,2512—2516. 3) Huth, S. E.; Stone, E. A.; Crotti, S.; Miller, S. J. J. Org. Chem. 2023, 88,
12857-12862. 4) Akagawa, K.; Kudo, K. Acc. Chem. Res. 2017, 50, 2429-2439. 5) Akagawa, K.;
Sakamoto, S.; Kudo, K. Tetrahedron Lett. 2005, 46, 8185-8187.
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Quaternary Amino Ester Synthesis Utilizing Tandem Umpolung/Radical Addition Reaction of
a-Iminoester (Graduate School of Engineering, Mie University) (OYuki Ito, Isao Mizota

We have already reported that the umpolung reaction of a-iminoesters with organometallic
reagents proceeded smoothly to give corresponding N-alkylated products in good to high yields.
In 2023, we also developed the tandem N-alkylation/Claisen rearrangement of o-imino
allylesters to afford y,5-unsaturated quaternary a-amino esters in good to high yield. In this
study, we investigated the new type of tandem N-alkylation/radical addition reaction to a-
iminoester to give the quaternary amino esters.

Keywords : a-Iminoester, Umpolung Reaction, N-Alkylation, Tandem Reaction, Radical
Addition

WIFPEE T, a1 I/ AT UICKE LAESRSHZ WD 2 & T, infhisi
FOSTE D N-T VX AL FEICHET L, ®HST 5 N-T VX ABIRN BAF72 IR T
HBohnsdZ R LTWS, "5 E a-o 2/ T AT L~D N-7 /L AL &
DR L7 I =0 AICk L, KR T TR L IV EMINEE5 2 & T,
kT 2 ) T AT IVEEKRT D Z SIS LD THRET 5,

By-T ¥ =/ a-A I /AT /LTIZkF L, EtMgBr % 3 &, THF {A#E, -78 Ch»
5HERIE TG S N-mF b2 T S 8720 b i{EAIZ DDQ % 3 M &fV, 50 C
THISSEA I =T LEEZRZNA LT, Z20%, I Ub=F L%k TIMSS & & biZ
blue LED fRH FAUG S 7-& 2 A, BHOIET 2 ) ATV 2 2552 LN TE

77
PMP< 1. EtMgBr (3 equiv) 3. Etl (3 equiv) PMP~-Et
THF, -78°Ctort, 1 h . TTMSS (3 equiv) -~
/CozEt 2. DDA (3 equiv) blue LED, 20 h bh Z Et COEt
Ph 50 °C, 10 min
2

1

1) 1. Mizota, Y. Shimizu, Chem. Rec. 2016, 16, 688.

2) 1. Mizota, M. Maeda, K. Imoto, M. Shimizu, Org. Lett. 2020, 22, 3079.

3) L Mizota, Y. Nakayama, S. Mizutani, S. Terasawa, M. Shimizu, Org. Lett. 2021, 23, 4168.

4) 1. Mizota, T. Fukaya, Y. Miwa, Y. Kobayashi, T. Ejima, M. Yamaguchi, M. Shimizu, 4sian
J. Org. Chem. 2023, in press.
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Synthesis of a-chloro-B-ketoesters and chlorine-containing
polyketides via decarboxylative condensation of chloromalonic
acid half-esters

(‘The University of Tokyo) OYihao Shi,' Kazuaki Kudo'
Keywords: Decarboxylative Condensation; a-Chloro-p-ketoesters; Chlorine-containing
Polyketides; Ytterbium Triflate

Chlorine is one of the most common heteroatoms found in small-molecule drugs and
natural products. In some bioactive compounds, the substitution of hydrogen atom with
chlorine profoundly improves their activity and potency. Conventional late-stage chlorination
methods with a variety of chlorination reagents such as elemental chlorine, metal chlorides,
NBS, and TCCA are well-known reactions. However, these methods are greatly limited by low
chemical selectivity, site selectivity, and functional group compatibility. Existing solutions
require extra steps for protecting group manipulation, directing group manipulation, harsh
reaction conditions, and delivering moderate yields.! On the other hand, we have previously
demonstrated an effective method for the decarboxylative condensation of malonic acid half-
thioester into B-ketothioesters mediated by Grignard reagents, and further iteratively synthesis
of polyketides.” Taking this finding into account, we envisioned that introducing chlorine atoms
at designated sites, and synthesis of inert sites selective chlorinated polyketides, would be
feasible by utilizing decarboxylative condensation of chloromalonic acid half-oxyester (CI-
MAHO).

Mediated by Yb(OTf)s, the CI-MAHO underwent decarboxylative condensation toward
3-phenylpropionyl chloride to afford a-chloro-p-ketoester in 89% yield. Different from
precedent magnesium-mediated decarboxylation condensation,® this method prevents the
metal-halogen exchange on halogen-containing acyl chloride substrates and CI-MAHO,
allowing us to easily obtain a-chloro-B-ketoesters with a variety of functional groups. This
method is also suitable for obtaining a-bromo-B-keto ester from bromomalonic acid half-ester.
In addition, this Yb(OTf); mediated C-C bond formation could be applied to the synthesis of
4-methoxy-5-chloro-2-pyrone in 29% overall yield. This product was successfully derivatized
to a variety of potentially biologically active compounds by palladium-catalyzed cross-
coupling reactions.

o)
fe) (0] (0] (o] (o]
L Yb(OTf);, DIPEA - o) |
R cl + HO XRy Ry XRy —— N
DME - R OMe
¢]] Cl 1
(X=0,58) (X=0,8) Cl

1) R. Das, M. Kapur, 4sian J. Org. Chem. 2018, 7, 1524. 2) K. Akagawa, K. Kudo, Chem. Commun.
2017, 53, 8645. 3) T. Xavier, P. Tran, A. Gautreau, E. Le Gall, Synthesis. 2022, 55, 598.

© The Chemical Society of Japan - P5-2vn-16 -



P5-2vn-17

BAREER B104E5FER (2024)

URVIARS VB ERT HERELSINE: CRTMEESHDE
REBHAERIZEIT ST A

(RRIcEET) ORIl Ak - S8H midd

Synthesis of Functionalized C, Symmetric Compounds with Dibenzosuberane Skeleton and
Their Use in Organic Synthesis

(School of Advanced Science and Engineering, Waseda University) O Yusei Minagawa,
Takanori Shibata

As represented by the axially chiral binaphthyl skeleton, asymmetric skeletons serve as
chiral sources for chiral ligands and chiral organocatalysts, and the development of new
asymmetric skeletons is crucial for the advancement of asymmetric synthetic chemistry.
Therefore, we here investigated the asymmetric synthesis of functionalized C, symmetric
compounds with a dibenzosuberane skeleton. There have been few examples of asymmetric
catalysts and ligands possessing a seven-membered ring as the core skeleton and their use in
organic synthesis.

In this research, C, symmetric diphosphine oxide 1 and diol 2, as well as diamine 3,
possessing a dibenzosuberane skeleton, were synthesized. Optical resolution of the racemic
compounds was achieved via chiral HPLC column or crystallization of their diastereomeric
salts. Furthermore, we evaluated the synthesized optically active compounds as chiral catalysts
or chiral ligand.

Keywords : Dibenzosuberane Skeleton, 7-Membered Ring Compound, Chiral Catalyst, Chiral
Ligand

AR B T FOVERRICRER SN D LI, T T VERIIRFENL . A A
BAZBIT D RERTH O | Fill7e % 7 VEKOBBIIARE S SLFEORBIZB W TE
FEChDH, FICTAHRTKAIT., VRV ARG B EET A ERREEINE G xt
PMEAMORFGMEZ B Lz, 2N E T, CARZEREK LT 5 AR5 L O
BONEF DB REOE TE B R~ DGR F 3D 720,

ATV R Y ARG UV EKRER TS GRIFFOTEAT 4 o FAF T R1EBX
VoA=L 2, PT7I03 %8/, ¥T8 T A% HPLC 12 & 5 6550 E],
HDHWNIVT AT LA~ — ORI X D0 EI R ER L, 512, AL
LB % RASHE & 72 13RS BT & L CHEA RIS L, £ ORFE B O %
1T-7,
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Study on Alkoxylation of Alkyl Halide under External Electric Field (Graduate School of
Engineering, Nagasaki University) O Asato Gake, Gen Onodera, Hironobu Tahara, Taichi Otsuji,
Tsutomu Fukuda, Masanari Kimura

In organic synthesis, Lewis acids are often used as catalysts to reduce the activation energy by
inducing an electric polarization of organic molecules. However, Lewis acids are unstable under
air and require special handling techniques. In addition, they must be removed after the reaction.
On the other hand, if an external electric field could be used to induce an electric polarization
instead of a Lewis acid catalyst, it would be a simple and useful “catalyst” for organic synthesis.
In this case, there is no concern about stability under air, and the “catalyst” can be removed by
turning off the switch. Actually, an organic synthesis using an external electric field was reported
in 2016." However, it is difficult to use this methodology generally in organic synthesis, because
it requires a special reaction field. In this system, starting materials should be supported on
electrodes. We have investigated the alkoxylation of alkyl halide under an external electric field
in order to construct a more versatile reaction system. We found that the reaction of 1-
iodododecane with ethanol by using n-BuNBF4 as an electrolyte under voltage application
proceeded to give 1-ethoxydodecane in 8% yield. A longer voltage-application time increased the
yield of the product to 19%. This substitution reaction did not proceed in the cases of the polarity
reversal and without electrodes. These results suggest that the voltage application is essential in
this reaction system.

ARG UG T, A TOEKISMEFHET 5 Z & TIEHE =L X =ML T
HZENWMOBNTED, ZOTOOfEE LT AN LIZLITHWSLLS, LML,
A APRITZER R CAREE/R Z ENE L, B PWITITEMB 2N SLE L S b,
Fo, KOG TRICIIBRET ILERDH D, —F, INTESLIC L HEROBOFHE 2 L
A ABED X DI L LTHIAT 2 2 LN TENIE, ZERP TOREE2KITT 54
W7, A v T 2EIIERETE 2l L 725 LB 2 7=, FEBRIZ, SMTE
&G LT ARG EBUGDS 2016 @GS TCnd D, LavL, ZORIGTIXEMR
FICHREWE 2 R 2 RENRISE DN HWLTE Y, HREA IV HN S
ZEEEE LW, 22T, BAIIINTES Z AW T R O ILAEO SO EIG R EAEE T DR
< ABEHHFICBIT 50 7 ALT XD T V3 X AR DN THREA BRF LTz,

EME & L Cn-BwNBFy IR S 7= /) — iz 1-3a— R KT &2z, BIE
EHINT 5 Z & TEBRISNEITL, 1-= b RT D UMBIER 8% TH LI, &6
(2, BIEFNEE 2 X792 & TR OEREIT 19%F TH E Lz, 2 OE#RKIST,
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FUMMAMEATH D,
n-BuysNBF
|/\/\/\/\/\/\ ¢ ¢ A0S
EtOH
potential

1) A. C. Aragonges, N. L. Haworth, N. Darwish, S. Ciampi, N. J. Bloomfield, G. G. Wallace, 1. Diez-Perez,
M. L. Coote, Nature, 2016, 531, 88.
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Direct Synthesis of Thioamide from Ketones. (1T KFt) EE OMER - ik ED
(Faculty of Science and Engineering, Kindai University) o Ishin Tomiya, Kengo Hyodo

Syntheses of organic compounds having a sulfur heteroatom have been in the interest of many
groups. This has been performed mainly through the reactions of thionating agents, the
important ones of which is phosphorus decasulfide and Lawesson's reagent etc. !

On the other hand, in our laboratory, we have synthesized secondary amides directly and
catalytically from ketones using relatively stable oxime reagents as equivalents of unstable and
explosive hydroxylamine derivatives. 2 In this study, we will apply this reaction to thioamide
synthesis by using various sulfur sources instead of water. We expected the reaction would be
proceeded via the addition of sulfur to nitrilium ion and sulfur. Under this strategy, we will
attempt direct and catalytic thioamide synthesis and investigate the reaction conditions. In this
presentation, we will introduce the details.

Keywords : Thioamide, Beckmann rearrangement, Transoximation.

MER 26T 50 LEMOERIE, BIEZ OBELEED TS, Ik =Y
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Scheme 1. i 7 BT VHT I J(bIGZISH LTcF 47 2 REREK
1) T. Ozturk, E, Ertas, O. Mert, Chem. Rev. 2010, 110, 3419-3478.
2) K. Hyodo, G. Hasegawa, N. Oishi, K. Kuroda, K. Uchida, J. Org. Chem. 2018, 83, 13080—
13087.
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Synthesis of Substituted Cyclobutanones and Application to y-aminobutyric acid esters
(Graduate school of Science and Engineering, Kindai University) oYuhao Wu, Ishin Tomiya,
Kengo Hyodo

y-Aminobutyric acid (commonly known as GABA, figure 1) plays a role as an inhibitory
neurotransmitter that relieves stress, calms excitement, and induces relaxation. y-Aminobutyric
acid appears to be a ring-opened product of cyclobutanone introduced with nitrogen. Previous
research in our laboratory reported that an amide was created by introducing nitrogen into a
ketone using an original oxime reactant V.2 In this research, we established an efficient
synthesis method for cyclobutanones, synthesized various cyclobutanones, and developed ring-
opening reactions using them (Figure 2).

In the presence of an acid catalyst, an oxime transfer reaction occurs between a ketone and an
oxime reagent, followed by a Beckmann rearrangement, and finally, methanol added causes
alcoholysis of the nitrilium ions generated after the Beckmann rearrangement. y-aminobutyric
acid esters were obtained.

Keywords: Cyclobutanone, [2+2] cyclization, Ring-opening reaction, y-Aminobutyric acid.
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1) K. Hyodo, K. Togashi, N. Oishi, G. Hasegawa, K. Uchida, Org. Lett. 2017, 19, 3005-3008.
2) K. Hyodo, G. Hasegawa, N. Oishi, K. Kuroda, K. Uchida, J. Org. Chem. 2018, 83, 13080-
13087.
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Development of rapid electrochemical thiol-ene click reaction in a microfluidic reactor
(\Department of Chemistry, School of Science, Tokai University, ‘Institute of Advanced
Biosciences, Tokai University) OKakeru Yamamoto,' Kenta Arai'?

Thiol-ene click reaction is an oxidative radical addition that occurs between thiols and
olefins. Although this reaction, which is initiated by one-electron oxidation of a thiol, allows
selective bimolecular coupling, the use of radical initiators and photocatalysts is unfavorable
in terms of synthetic cost and green chemistry. Electrolytic microreactor (ECMR) has a flow
channel sandwiched between electrodes and enables rapid and efficient electrolysis of organic
compounds owing to the high specific surface area and short diffusion distance in the flow
channel.l"! Applying the electrolysis by ECMR to thioradical generation, a low-cost and clean
radical addition could be developed (Fig. 1).

When the electrochemical flow reaction of mixture of thiol 1 and olefin 2 was firstly
conducted as a model reaction, sulfide 3 was obtained in up to 67% isolated yield within 5 min
under optimal conditions. In the presentation, we will discuss the substrate scope of this
reaction system and its applicability to chemical modification of biomolecules.

Keywords : Catalyst; Telluride; Peptide,; Thiol; Oxidation
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[1] ChemistryOpen 2014, 3, 23-28. radical initiation for thiol-ene reaction of thiol 1

and olefin 2.
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Green Manufacturing: Reaction Condition Optimization for the Pseudo-Steady Flow Synthesis of
the Functional Group Evaluation Kit (Faculty of Engineering, Shizuoka University)

(OTomoki Sugimura, Kohei Sato, Tetsuo Narumi, Nobuyuki Mase

The Functional Group Evaluation (FGE) kit is a valuable set of compounds for comprehensive
reaction analysis. Some compounds, however, face supply issues, requiring efficient synthetic
routes. We herein describe the flow synthesis and reaction optimization for allyl 4-chlorobenzyl
ether. A combination of Latin hypercube sampling and Bayesian optimization was applied to
discrete variable optimization, identifying optimal conditions with 83% probability from 8 of
16 experiments. For continuous variables (equivalents of Allyl-Br, KOH, BusNBr), we set three
levels and applied our developed gradient method for temperature, comprehensively collected
data from 15 experiments. We created a regression model based on the obtained data to predict
the conditions for a yield greater than 99%, minimizing the usage of reagents.

Keywords :  Green manufacturing; Flow chemistry; Discrete variable optimization,
Functional group evaluation kit; Bayesian optimization
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1) Ohshima, T. et al., Bull. Chem. Soc. Jpn. 2023, 96, 465. 2) Mase, N. et al. 2022 Asia-Pacific
Microwave Conference (APMC), 2022, 169.
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Fine Bubble Organic Chemistry: Development of Microporous-Mediated Gas-Liquid Phase
Reactions of Highly Viscous Liquids Under Atmospheric Pressure ('Shizuoka University, *Graduate

School of Integrated Science and Technology, Shizuoka University) OHouto Morita,! Hiroto
Sakurai,” Kohei Sato," ? Tetsuo Narumi,"* Nobuyuki Mase'*?

Fine bubbles (FB), with a diameter of less than 100 um, offer better gas solubility than
regular bubbles, and their applicability to gas-liquid reactions has been demonstrated. Herein,
we describe FB generation by the microporous method, which does not require high-pressure
components and is suitable for high-viscosity liquids. This method was successfully applied to
catalytic hydrogenations even in high-viscosity solvents. The developed technique also enabled
efficient hydrogenation of highly viscous substrates, namely oleic acid and linoleic acid,
affording the desired products at 40 °C and ambient pressure.

Keywords : Fine bubble; Microbubble; Ultra-fine bubble; Microporous; Catalytic
hydrogenation
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1) Mase, N.; Isomura, S.; Toda, M.; Watanabe, N.; Synlett 2013, 24, 2225.
2) Tlio, T.; Nagai, K.; Kozuka, T.; Sammi, A. M; Sato, K.; Narumi, T.; Mase, N.; Synlett 2020, 31, 1919.

© The Chemical Society of Japan - P5-2vn-23 -



P5-2vn-24

The 104th CSJ Annual Meeting

Microwave Flow Chemistry: Estimation Dielectric Loss Tangent
Using Machines Learning

(Graduate School of Integrated Science and Technology, Shizuoka University)

OAisi Azmi, Kohei Sato, Tetsuo Narumi, Nobuyuki Mase

Keywords: Flow Chemistry, Microwave, Machine Learning, Dielectric Loss Tangent,
Molecular Descriptors

Microwave heating is an effective and unique method, offering advantages such as
accelerated reactions and selective heating of materials. However, setting the operating
parameters can be challenging due to the variation in heating efficiency, which depends on the
physical properties of the target material. One crucial parameter is the dielectric loss tangent,
which characterizes a material’s ability to convert microwave energy into heat. Despite its
importance, experimentally measuring the dielectric loss tangent is technical, as it varies with
compounds, temperature, and frequency. Machine learning (ML) techniques have great
potential in various scientific and engineering applications.!? They can effectively capture
complicated patterns and relationships in large datasets, thus enabling the development of
predictive models.® Considering this potential, we describe a machine-learning method to
estimate the dielectric loss tangent.

This study used molecular descriptors to represent chemicals and collected data on the
dielectric loss tangent from literature. The dataset was divided into training and testing data.
The proposed model was trained using different algorithms, and the best results were obtained
with nonlinear Gradient-boosted decision trees (GBDT) algorithms, which produced excellent
performance with significant metrics and the ability to capture complex non-linear
relationships in data. This allows GBDT to capture intricate patterns and complexities within
the data that linear models might miss.* The model performance shows that the predicted tan d
values are in good agreement with the experimental ones, with the root mean square error
(RMS) being 0.002 (R*=0.99) and 0.06 (R?>=0.95) for the test set. Thus, the present model is
more useful in predicting compounds' dielectric loss tangent values.

Workflow Predictive Model

Data Collection and Feature

Molecular Descriptor Pre-treatment Selection Training  Verification

model

1) Horikoshi, S., Serpone, N. Chem. Rec. 2019, 19, 118; 2) Michael, G., et al. Chem. Sci. 2021, 12,
11473; 3) Schmidt, J., et al. npj Comput. Mater. 2019, 5, 83; 4) Gonzalez, S. C., et al. Energy Fuels 2021,
35,9332.
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Hydrogen/deuterium exchange of acyl o-hydrogens using cyclodextrin D,O solutions
(‘Department of Applied Chemistry and Biochemistry, National Institute of Technology,
Wakayama College) o Takatoshi Kawaji,* Yuua Nishikawa®

The development of a method to exchange specific hydrogen atoms in biomolecules into its
isotopes (*H = D, *H = T) under mild conditions will contribute to medicinal chemistry and life
science research. Usually, hydrogen/deuterium (H/D) exchange of the a-position hydrogens of
the acyl group proceeds efficiently via enol or enolate in D,O with an acid or base catalyst. On
the other hand, the H/D exchange on biomolecules that have vulnerable sites for an acids and
bases have to be conducted under precisely neutral conditions. In this study, we used a D,O
solution of a-cyclodextrin (a-CD) to discover the H/D exchange reaction of acetyl methyl
hydrogens under neutral and normal pressure conditions without the addition of acid, base or
heavy metal catalysts. When an acetophenone (33 mM) D,O solution was kept at 50°C and the
deuteration rate of acetyl methyl hydrogen was followed by integral of methyl signals in 'H
NMR spectra, the reaction rate was significantly accelerated by the coexistence of a-CD (10-
100 mol%).

Keywords Hydrogen/Deuterium Exchange, Cyclodextrin, Deuterium Oxide, Acyl Group
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1) Recent review for the deuterium labeling of organic compounds. M. Beller et al, Chem. Rev. 2022,
122, 6634-6718.
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Single-process desalting of pyridine hydrochloride and water-forbidden reactions using
integrated reactors (Graduate School of Science, Hokkaido University!, AGC Inc.?, Juzen
Chemical Co®) OHiroki Soutome, Yusuke Kimuro, Yosuke Ashikari, and Aiichiro Nagaki

Commercially available low-stability compounds often require stabilizers or exist as salts.
Pyridine derivatives, for instance, are sold as hydrochloride salts due to oligomerization. In the
case of water-prohibited reactions, a pretreatment process of desalting followed by separation,
dehydration, and evaporation is necessary, but decomposition of the unstable desalted
compounds is feared in this process. In this study, we successfully integrated flow
microreactors and a liquid-liquid separator to perform desalting, halogen-lithium exchange
reaction, and subsequent reaction with electrophiles in a single-flow, using 4-bromopyridine
hydrochloride as a model. This one-flow system allowed skipping the drying step, enabling the
reaction completed in less than 20 seconds. The Suzuki coupling reaction was allowed to be
integrated, yielding the pharmaceutical precursor.

Keywords : Flow microreactor; One-flow operation; Flash chemistry, Bromopyridine
hydrochloride; Liquid-liquid separate membrane
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'Soutome, H.; Kimuro, Y.; Kawaguchi, T.; Yoo, D. E.; Yao, Y.; Oshida, S.; Nakayama, H.; Iwata, M.; Ebisawa,
R.; Kikuchi, R.; Tomite, K.; Wada, S.; Ashikari, Y.; Nagaki, A. Synthesis in press. DOI: 10.1055/a-2218-9048
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PCBM Synthesis by using Flow Photoreactor ('ORIST, *Department of Applied Chemistry,
Faculty of Engineering, Osaka Institute of Technology) O Shuhei Sumino,' Yuya Tanaka,’
Michihisa Murata,” Fukashi Matsumoto,' Toshiyuki Iwai,' Takatoshi Ito!

PCBM, a fullerene derivative, is used as an acceptor molecule for organic thin-film solar
cells. However, reports on the synthesis methods of PCBM are limited, and conventional
methods often result in low yields. Recently, we reported that PCBM can be obtained in high
yield by discovering a photosynthetic method. In this paper, we report on the results of our
investigations aimed to high yields by using flow photo system.

Keywords : Fullerene; PCBM; Photo Reaction; Flow Reaction
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1) J. C. Hummelen, B. W. Knight, F. LePeq, F. Wudl, J. Yao, C. L. Wilkins, J. Org. Chem. 1995, 60, 532-
538.

2) W. Si, X. Zhang, S. Lu, T. Yasuda, N. Asao, L. Han, Y. Yamamoto, T. Jin, Sci. Rep. 2015, 5, 13920.
3) T. Ito, T. Iwai, F. Matsumoto, K. Hida, K. Moriwaki, Y. Takao, T. Mizuno, T. Ohno, Synlett 2013, 24,
1988—1992.

4) S. Sumino, F. Matsumoto, T. Iwai, T. Ito, J. Org. Chem. 2021, 86, 8500-8507.
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Exploring the Application of Highly Volatile Organic Compounds in Flow Reactions ('Central
Glass Co., Ltd., *Graduate school of science, Hokkaido University) O Kensuke Muta,'
Kazuhiro Okamoto,? Aiichiro Nagaki?

Low molecular weight substances such as volatile organic compounds (VOCs) play crucial
roles for highly atom-economy in organic synthesis. Furthermore, they are easily purified
through distillation or other methods due to their volatile nature, making them highly favorable
from an industrial standpoint. However, incorporating VOCs into the reactions contingent
upon meticulous residence time control is a formidable challenge due to their too high volatility
even at room temperature. We found that VOCs with boiling points (bp) near or below room
temperature were successfully applied to the fast flow reactions with organolithium compounds
using a jacketed syringe pump.

We initially adopted methyl formate (bp 32°C) as a model substrate, which enabled the
formylation of organolithium species using a jacketed syringe pump in flow. This flow system
was successfully delivered to the continuous operation for over 30 minutes. Moreover, this
methodology was successfully expanded to the application of acetaldehyde (bp 21 °C) and
heptafluoropropyl bromide (bp 12 °C).

Keywords : Flow microreactor, Volatile organic compounds,; Organolithium reagents
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Alkylation of PB-dicarbonyl compounds by microwave irradiation in the presence of
NaHSO4/SiO> (College of Science and Technology, Nihon University) O Keisuke Kumada,
Mamiko Hayakawa, Shinpei Suzuki, Tadashi Aoyama

Recently microwave assisted organic synthesis have been taken much attention. Notable
differences between conventional and microwave assisted organic synthesis are: conventional
organic synthesis is carried out by conductive heating with external heat sources such as oil
baths whereas microwave irradiation produces efficient internal heating by direct coupling of
microwave energy with the molecules. Thus, microwave assisted organic synthesis can reduce
a reaction time dramatically and allow solvent-free synthesis. Recently we have reported
alkylation by using acetyl acetone and benzylic alcohols in the presence of Silica-gel supported
sodium hydrogen sulfate in dichloroethane. In this presentation we introduce an alkylation of
B-dicarbonyls using MW in the absence of solvents (Scheme).

For example, 3-(benzhydryl)pentane-2,4-dione 3 was obtained at 99 % by adding
NaHSO04/Si0, (1.0 g) to a mixture of acetylacetone 1 (6 mmol) and diphenylmethanol 2 (2
mmol) and microwaving at 100 W output until 60 °C.

Keywords : Alkylation, Alcohol, Microwave, Solid acid, Solvent free
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1) T. Aoyama, S.Miyota, T. Takido, K. kodomri, Synlett 2011, 20, 2971-2976
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Synthesis of Esters and Amids under Microwave Irradiation and Investigation of Their
Reaction-Promoting Effects (' Graduate School of Engineering, Kanto Gakuin University) O
Riko Arai,' Hirokazu lida!

Microwaves possess several characteristics, including higher heating efficiency than
conventional heating such us oil baths and the ability to heat the target substance selectively
even if the solution consists of mixed components. It is also thought microwaves have a
reaction-promoting effect that is not found in conventional heating. Even though it had been
studied for many years, the details haven’t been clarified yet. In this study, we investigated
short-time synthesis of esterification and amidation reactions while microwave irradiation
without catalyst and/or solvent. In addition, we investigated the effects that accelerate reactions

by comparison the reaction conditions using a low-temperature microwave device.

In the esterification, we performed the reactions between L-pyroglutamic acid and alcohols
under microwave irradiation. The reaction progress was found according to shortening the
chain length of the alcohol to yield corresponding ester up to 93%.

Keywords : Reaction-promoting effects; Esterification;, Amidation; No catalysts and solvents
reaction
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L e S, REMZEPITONTWD S, SRR S LTy, A28 Tli=
AT LR T X RN 33U THEfEE - MEPR I C~ o 7 v RS 2470 R C
DERERGE LTz, KR~ A 7 m il 2E 2 D TROSERME A iR L, Z3uc D
X OMEEN R OGO NWTELETo T2, L-ER T VZ I VRO T V32— VIR
W2~ A 7 a% 200W, 150C T 60 77 fH L T AT W b & ATz, 7L a—L O
2B LN TR L A R LT L a—una~®d ) —Lod
RFIZ T 27 /W m IR 93% CTE b7,

o H OH + ROH microwave @ H O%
L-Pyroglutamic acid alcohol estero
Entry alcohol ester yield
1 R=C;,H,s (Dodecanol) n=11 84%
2 R=C3H,7 (Octanol) n=7 92%
3 R=C¢H13 (Hexanol) n=>5 93%
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A Simple Synthesis of 4-Phenylbutanoic Acid and Related Compounds using Microwave
Irradiation ('Graduate School of Engineering, Kanto Gakuin University, *College of Science
and Engineering, Kanto Gakuin University) O Akane Takahashi, ! Mika Sakai, > Ai Tsudo,
Hirokazu Iida'

Microwaves are used in the synthesis of pharmaceuticals and cosmetics. Microwave
irradiation method does not require heat conduction and directly heats reactants or reaction
solvents, so it possesses advantages to perform rapid internal heating and easy temperature
control. 4-Phenylbutanoic acid is a type of chemical chaperone and is known to prevent protein
aggregation, which is one of the causes of neurodegenerative diseases. 4-PBA and its analogues
have been suggested to promote plant growth. In this study, we investigated a simple method
for the synthesis of 4-PBA, its derivatives, and analogues by using microwave irradiation
reactions such as Friedel-Crafts reaction and Michael addition. In addition, we investigated the
reaction using low-temperature microwave device to know whether reactions proceeded a
heating effect or a microwave effect.

Keywords : microwave irradiation; 4-phenylbutanoic acid analogue; a short time method
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1) H. lida, K. Takahashi, Y. Akatsu and K. Mizukami, Current Microwave Chem., 4(2), 108-114
(2017).
2) H.Iida, M. Okawa, S. Leeanansaksiri, and K. Takahashi, Lett. Org. Chem., 19(8), 608-615 (2022).
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Study on optimization of synthesis condition of a cyclodextrin dimer for the practical
application of dual antidote against carbon monoxide and cyanide poisoning. (Faculty of

Science and Engineering, Department of Molecular Chemistry and Biochemistry, Doshisha
University) OTakashi Onishi, Atsuki Nakagami, Hiroaki Kitagishi

We have previously reported an effective dual antidote, “hemoCD-Twins”, against carbon
monoxide and cyanide poisoning. Cyclodextrin dimer, “Py3CD?”, is one of the components in
hemoCD-Twins. However, it is difficult to synthesize Py3CD in large quantities using current
synthetic methods. And it is not possible to conduct necessary experiments for the practical
application. In this study, we optimized the synthetic condition of Py3CD for mass production.
Especially, we reconsidered the purification processes in tosylation step to separate [-
cyclodextrin by recrystallization in substitute of column chromatography. As a result, whereas
previous way was conducted in 30% yield in 2-3 days, this simple and scalable way was
conducted in 16% yield in 1 day.

Keywords: cyclodextrin, antidote, synthetic condition, purification processes, optimization

a2 NI T ADFTEEOE IR & 2T ALKEITKRT B (AR A
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(HsCO), 2 o
N\ s = S,
3 | 3 | 3
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Scheme.1 Synthetic route of Py3CD.
1) Q. Mao et al., PNAS, 2023, Vol. 120, No. 9, €2209924120.
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Coordination behavior of sulfide ions to porphyrin iron complexes in aqueous solution and
cellular environment

(Fuculty of Science and Engineering, Department of Molecular Chemistry and Biochemistry,
Doshisha University) oRiria Honda, Atsuki Nakagami, Hiroaki Kitagishi

Hydrogen sulfide (H2S) is one of the gas-transmitting substances produced in vivo and it is
believed to have physiological functions. However, since there are multiple pathways for the
synthesis of HzS in vivo (Fig. 1)V, it is difficult to create a deficient state for the search of
physiological functions. Therefore, many physiological functions of H.S remain to be
elucidated. We have reported a supramolecular complex "hemoCD" composed of a cross-
linked methylated cyclodextrin dimer and a water-soluble iron porphyrin as an artificial heme
protein model that functions in water. In the present study, we investigated the sulfide
scavenging ability and coordination behavior of hemoCD-I (Fig. 2)? in water, and found that
hemoCD-I strongly scavenges sulfide in water. We also examined the ability of hemoCD-I to
capture sulfide in the intracellular environment.

Keywords : cyclodextrin, porphyrin, hydrogen sulfide, sulfide ions, heme protein
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DO7eh, APRBEERROT-O DR ZIREEANELDIXNETH D, D=, H2S D
AEERRRREIC R LT SRR SR RSN TWD, A IIZEEEINT- AT by 7
07X AN T EREKEMEERAR LT 4 U U B S LD S 185K “hemoCD”
KA THET HADANTLALZ AN TEETLELTHEL TS, ABF%E T
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Fig 1. Synthetic pathways of Fig 2. Structure of a sulfide
endogenous H-S. receptor, hemoCD-I.

1) Mikami, Y.; Kimura, H., Commun Integr Biol. 2012, 5, 169-171.
2) Kitagishi, H.; Kano, K., Chem. Commun. 2021, 57, 148.
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Synthesis and secondary Structure of collagen model peptides incorporating N-terminal His-tag

(Department of Materals Chemistry, Ryukoku Univ) oRaraho Kanda, Kin-ya Tomizaki

Titanium has attracted attention as a material for implants because of its high corrosion resistance
and biocompatibility, and is already in practical use. However, the risk of bacterial infection due to
low initial cell adhesion efficiency to titanium surface is an issue. Efforts have been made to
improve initial cell adhesion by chemical etching of the surface or surface modification with
polymers and bone-forming proteins, etc. However, but the problem has not yet been satisfactorily
solved. For example, when natural collagen is used, there are issues such as the risk of zoonosis
from terrestrial organisms and denaturation temperatures of aquatic organisms different from
mammals. To improve these conditions, the use of chemically synthesized collagen model peptides
(CMP), which have a low risk of infection, excellent denaturation temperature, and easy function
control, is considered to be effective. In this study, we synthesized a new collagen model peptide
incorporating two types of sequences: a cell adhesion site (GFOGER) that specifically binds to
integrins on cell surface and a His-tag that is designed to associate CMPs with copper ions for

antibacterial effects.

Keywords < collagen model peptide ; a cell recognition site ; a His tag ; titanium ; antibacterial

FAVIETMEBES LUCERBESHATNIEND, AV TISVMDHMBELTEESN. T
TIZERESIhTWS, LAL. FAUREADOHEMREEEN VRO LICK DM E RS
DURIMNRBELTEFO NS, MIERELT. READILEIVFUIPEDF- BRI
NIBEREICKDIREEMICKY. MHMEEEEXERSELILEMYBENRLTNSH, 5T
LB ERRICIEE>TOEWN, fIZIE. RATS—FUE2RVDEA . BEEWMBHED AL
HBEREREEDIRICKEEYBHEDOERBRENHEBERLL LV S-RENH D, T
T ZTNLERET HOICREEDYRIMNDEKERBEDOHEARZHILZERINT
AT—FUETIRTFE (CMP) DFEIHRMEEZ D AMRTIE. MlaREO/T
TV EHEMICHET 2MIREE LA (GFOGER) 8LUERA74 & CMP DEERMKIZLS
REAMDROMEEBIEL His 2 D ORI EZMYRAALZFRIAS—TUETILRTFRE
BRL. A FETICE TS5 RIBEFFMEIC LY His 37 DB ERELT-,
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Development of a calcium ion concetration-resposive imaging probe for intracellular redox

behavior (!Department of Chemistry, School of Science, Tokai University, ‘’Institute of
Advanced Biosciences, Tokai University) OYuhei Sato,! Rumi Mikami, '* Kenta Arai 2

The endoplasmic reticulum (ER), a storage of calcium ion (Ca®"), regulates concentration of
Ca®" in other organelles by releasing and incorporating Ca?*". Excessive Ca®* in the cytosol leads
to increase in reactive oxygen species, which in turn induces imbalance of the redox
environment in the cells and eventually cell death. We previously developed cyclic diselenide
(SeSe) compounds that catalytically reduce hydrogen peroxide, a reactive oxygen species.[!!
More recently, we also developed a SeSe compound that is reductively activated to a diselenol
species ([SeH,SeH]), which has reducing ability against oxidative factors, in a concentration-
dependent manner of intracellular Ca?*.!) The amount of [SeH,SeH] produced in the cell also
depends on the concentration of reducing factors such as glutathione. Consequently, a
technique to quantify the intracellular production of [SeH,SeH] could allow real-time
observation of redox behavior in living cells. Therefore, in this study, we attempted to develop
a fluorescent probe to monitor both Ca?* concentration and redox balance. Using a redox model
compound fused with a Ca®" chelator as a starting material, a compound conjugated with a
fluorescent dye was obtained in three steps. In the presentation, we will report on the design,
synthesis, and fluorescent properties of the compound.

Keywords : Fluorescence, Redox, Oxidative Stress, Calcium Ion

TV BA T (Ca?)DETIEE T D/ MuR(ER)IE, Ca2 D EEVIA I E T,
fh DI NEFE D Ca? YR EAFAEIL TS, AR LD Ca2 i FE DR I8 NI,
TG SB R O MZ R E AN OB LIETT ST AORREE, OW T A%
%o LARTH & 1E, 1EVERR R Ch D bk FE AR IR T T 58RIk L =R (SeSe)
LB EBF LT, SOITHRETR 2 1%, BN O Ca¥ O ERIFHIN B LBIIA -1 %t
L CiEMER2 Y8 L — LHE([SeH,SeH])~ & & o N IEMEAL & 5 SeSe &4 % B %
L7z, Ml CoD[SeH,SeH| DA &I, 7 /v Z F4 L (GSH) 72 £ DIEILK 1 DR E
IZHIRIFET D, #Z. [SeH,SeH|DMIFIN DAER ENEE/LTEIE, Ao L K
v AFEME ) TNAEA LATEHTEAH0EEZ LD, £ 2T, ABFETIE Ca?*
IRIE L ERLIE LN T ADOWF EBIT 2887 0 —7 OB Z B L7z, Ca¥ ¥ L
— X — &AL R E T LB E HEE & L CaobtaFE 2SS Licikd
Wz 3 B CHM Lo, ABERTIE, ABLEHOT A . G, BIOMEAEM D
HOEEIZ DWW THRET 5,

[1] Bioorg. Med. Chem. 2021, 29, 115866. [2] H A{b5=ax 2 103 FFF2 2023 THatE
D1411-2pm-02.
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Modification of gold nanorods with peptides containing a cell recognition sequence and evaluation
of their anti-cancer drug loading performance(’Materials Chemistry Course, *Ecology and

Enviromental Engineering Course, Faculty of Advanced Science and Technology, Ryukoku

University)OConoha Yamaoka', Takahito Imai!, Masahiro Asano?, Kin-ya Tomizaki'

Tumor-targeted combination therapies have received increasing attention in recent years. The
combination of chemotherapy and photothermal therapy (PTT) is considered to be effective for cancer
treatments. The RGDS peptide, which recognizes integrins a5Sp1 overexpressed in cancer cells and
induces cellular adhesion, is used to direct the gold nanorods to cancer cells. 11-Mercapto undecanol
(11MUD) is also used to provide hydrophobic space to load anti-cancer drug doxorubicin (Dox) on the
surface of gold nanorods. In this study, we verify the loading and releasing performances of Dox by near-
infrared light irradiation.

First, gold nanorods were synthesized by the CTAB (hexadecyltrimethylammonium) method and
surface-modified with mPEG-SH (polyethleneglycol methyl ether thiol) in aqueous solution for 30
minutes. Then, 11MUD was used to modify the surface of the nanorods in aqueous solution for 30
minutes. Finaly, RGDS peptide was attached to the surface of the nanorods in aqueous solution for 24
hours to synthesize the target product. Physicochemical properties of the target product were evaluated
by UV-vis, zeta potential, TEM, and IR measurements.

Keywords: Peptide; Gold nanorod; Doxorubicin

E.BEEFENET SHBABRENIE SNTINS, TOHFTH ., LEFEE & ABEEPT)
DHBIINRMTHDEEZ NS AR TIE, HAUMBICBRRBEL TS 0TI) Y
Das5B1 #RHBLMIEEZFERKT S RGDS RTF KRRV 11-ANATrHIoTFh/ —)L
(11IMUD) IZ&Y&F/0y FZEEBHL. RTF KL 1IMUD OBKBEEICIRAVEI KX VIL
E o Dox)&iBH S5, §EIE Dox DIEFMEE L EFRNEBIIC K DMEREZRIIL 1=,

T3, CTABNFHYTUIL MY AFLTUOEZDLEERNTE T/ 0y FOARET
f=o BoNt=£F /Oy FIZRYIFLUT)I—LAFIILI—TILFF—ILEMZ 30 HHE
KBRPCTRIGSEREELH LIz, RULVT, 1IMUD #/Z 30 AEKBRPTRIGSERE
B8 LT=, m&IC. RGDS RTF K& 24 BEKBRPTRESE D T &IT& Y AuNR-PEG-
11MUD-peptide(AuNR-P-M-p)D & L #4TLV., UV-vis, E—A2 B, TEM, IR BIEIZ & > THHE
HEEIT 1=,
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Indole-3-butyric Acid Derivative (JAX-44) Promoting Lateral Root Elongation (Kanagawa
University) OAmi Watanabe, Kazuki Arai, Haruka Yamamoto, Takeshi Yamada, Kota Ibe,

Rie Nakagawa, Sentaro Okamoto

Indole-3-acetic acid (IAA) and indole-3-butyric acid (IBA) are known as plant
hormone auxins. On the course of our investigation on synthesis and propetiy of auxin
derivatives, we discovered one of IBA derivatives, JAX-44, that promotes lateral root
elongation under agar culture conditions in Arabidopsis. Mass spectrometry analysis of
extracts of the root of Arabidopsis cultured with deuterated JAX-44 revealed that
JAX-44 was metabolically converted to IBA within the plant. It can be asummed that
the generated IBA exhibited a lateral root elongation effect. In addition, an increase in
root hairs was observed in rice.

Keywords: Auxin; IBA Derivative; Lateral Root Elongation

A ¥ F—/L3-FER(IAA) B L O o R—/L-3-FSBR(IBA) IZHEM AR L& o A —F o
ELTHOLNTND, Fxld, ZNODOFEROEGRENFEMEHEFTT LT, uda
X F RS OFEREEME RS T TR R OREFEH AT IBA FHEKJAX-44)%
RWZ LT, EKFE(LIAX-44 Z 0, BEOIT AT o7& 25, KRN T JAX-44
I3 IBA ~UBHAH SN TS Z LR aho Tz, k&7 IBA BMARMREIEM 27~
LB bND, £72, A X TIHREBOEMMS R 6z,
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Design and synthesis of novel fluorescent DNA probes containing bis-pyrene unit for DNA
detection

(*School of Eng. Nihon Univ., RIKEN) OYuta Kanezawa', Saika Kobayashi', Katsuhiko
Matsumoto?, Yoshio Saito!

Environmentally sensitive fluorescent (ESF) molecules that demonstrate a change in
emission wavelength in response to a microenvironmental change are potentially powerful
probes for the investigation of the interactions and functions of biomolecules. ESF nucleosides
have reported and are widely used for the detection of nucleic acid sequences and structural
studies of nucleic acids. However, there remains the challenge of discovering ESF nucleosides
that are capable of discriminating target DNA sequences through significant changes in
fluorescence wavelength. We wish to report herein a unique fluorescent probe containing bis-
pyrene-labeled 8-aza-3,7-dideaza-2'-deoxyadenosine that can discriminate target DNA
sequences.

Keywords:Nucleoside; DNA; Fluorescence
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Figure 1. (a) Fluorescence spectra of ODN(?73724), (b) Normalized fluorescence spectra of ODN (2p¥37zA),
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Design and studies of o-keto benzaldehyde derivatives as a
probe for efficient fluorescent lysine modification

(Graduate School of Pharmaceutical Science, Kyushu University,) OGao Guosheng,' Aso
Mariko,'

Keywords: Fluorescent Modification, Lysine Modification, Solvatochromic
Fluorescence

Fluorescent labeling is a powerful method to study biomolecules. We have developed a
series of o-keto benzaldehyde derivatives, which convert lysine residues of proteins to
fluorophore achieving turn-on fluorescent protein modification. In this study, we designed
benzaldehyde derivatives containing o-ketoester or o-ketoamide groups, to facilitate rapid
fluorescent lysine modification by electron withdrawing properties of ester and amide.
Ligands for selective targeting can be also connected through ester or amide linkages.

A series of benzaldehydes containing o-ketoester or o-ketoamide groups were synthesized
and their reactions with amine in a 1:1 mixture of THF and TEAA buffer (100 mM, pH 7)
were studied as a model for lysine modification. Reaction of methyl ester 1a (10 mM) with
1 equiv. of amine afforded “non-fluorescence product” (P)and “fluorescence product”
(FP-2a) in 33 and 30 %, respectively. Reaction of isopropyl ester 1b gave similar results.
However, #-butyl ester 1c¢ afforded FP-2¢ exclusively in 90 % yield and reaction rate was
faster than other esters under the same conditions. Compared to o-ketoesters, o-ketoamides
reacted slowly. Overnight-reaction of morpholine amide 1d yielded FP-2d in 76%. Studies
in detail indicated that FP-2¢ formation from #-butyl ester 1¢ was rapid and efficient even at
50 uM with 3 equiv. of amine.

In addition, we found that FPs were solvatochromic fluorophores exhibiting linear
correlation between solvent polarity and fluorescence properties such as intensity and
Aemmax.

Obtained data indicated that benzaldehyde derivatives with o-ketoester designed in this
study were identified as promising molecules for lysine modification. Preparation of
fluorescent antibody-drug conjugate is an attractive application and incorporation of ligand
for targeting and drug release system will be studied.

OH OH
o 0 o 'I% (%
CHO Neo  o<N
R + HZN/\MZ\OH THEF, :l—EA R +
35T
NMez
NM92 NM92
R =1a; OMe 1c; O-t-Bu
1b; O-i-Pr 1d; N(CH,CH,),0 FP-2a~2d P
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Fluorescence properties and excited-state calculations of amino group-modiﬁed GFP dyes
('School of Life Science and Technology, Tokyo Institute of Technology, Department of
Chemistry, Faculty of Sczence Gakushuln University) O Takashi Kanamori,' Yuki Sadai,’'
Kenji Hida,' Hiroya Asami’, Hideya Yuasa'

\

In cellular fluorescence imaging, turn-on type fluorescent probes that specifically turn on
fluorescence in the presence of a target molecule are attracting attention. These molecules emit
almost no fluorescence in the absence of the target molecule, enabling rapid in vivo imaging
with reduced background fluorescence. Fluorescent molecular rotors (FMRs), which exhibit
fluorescence when intramolecular rotation is inhibited in the excited state, are of interest as
fluorescent molecules that exhibit these properties.

In this study, we aimed to develop a turn-on type fluorescent probe for cellular fluorescence
imaging that turns on fluorescence in the presence of target molecules or in response to the
intracellular viscous environment. GFP dyes are composed of a benzylideneimidazolinone
skeleton. We aimed to develop the derivatives with excellent fluorescence response. We
introduced various alkylamines into the benzene ring of GFP dyes as electron-donating groups.
In addition, we synthesized a series of derivatives in which a phenyl group was introduced into
the benzene ring of GFP dyes. We evaluated their fluorescent properties and excited-state
dynamics to understand the effect of these substituents on the fluorescence properties. In this
presentation, these details will be reported.

Keywords : Fluorescent probe; GFP fluorophore, Fluorescent molecular rotor,; Excited state
dynamics
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Toward the measurement of micellar dipole potentials by voltage sensitive dyes
("Faculty of Engineering, Utsunomiya University, >Center for Instrumental Analysis,

Utsunomiya University) OMinami Nakada,! Makoto Roppongi,? Toru Oba!

Voltage-sensitive dyes (VSDs) are useful tools to visualize electric activity of live cells such
as neural tissues, cardiac muscles, and mitochondria. VSDs have been evaluated by patch-
clamp experiments on neurons. However, patch-clamp experiments are inadequate for facile
screenings for efficient development of the dyes. We have studied facile dye screenings using
micellar dipole potentials. Stark shift (ex. Di-4-ANEPPS, ca. 16.5 nm) was observed by
fluorescence changes of the micellar aqueous solution (10 mM SDS) by increasing bulk ionic
strength (NaCl, 0 to 200 mM). Compound b, on the other hand, showed 2.0-nm red-shift of the
fluorescence maximum by the same environmental change. We will report evaluation of
possible VSDs.

Keywords : dipole potential, micelle, membrane potential
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B3 a~c ZNE S 72 SDS X BV HIRIC NaCl KSR 23 F L, A oats
k& fEt L7 (Figure 1, Table 1), NaCl #i/£ 0 mM 725 200 mM ~DZAKIZ L7z -
. a(Di-4-ANEPPS) D K Wi F1T 16.5 nm (T E AT 7 b Ui, U3 ehreim
Ra DB DET 5 & B SN DA bR TH D, £/, b & e LDk
D, BASEIIID T IA Y —HRVETH D EE BN,

Table 1. 435 a~c¢ O AL.

RAEAKEE | Peak shift | BNIRE
0 [nm] [nm] DEL
SAN 632.0 -16.5 2.59
b 560.5 +2.0 257
KLso3 556.5 — 0.78
Figure 1. {035 a~c¢ Oy 1115
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Discovery and utilization of pseudo-luciferase activities in non-luminescent proteins ('
National Institute of Advanced Industrial Science and Technology, *JST PREST, *University of
Tsukuba)ORyo Nishihara,'* Ryoji Kurita,'*

Luminous organisms, such as fireflies and sea pansy Renilla reniformis, generate
bioluminescence (BL), which is the light emission in the absence of external energy sources.
In the core of BL, an enzymatic reaction occurs involving a bioluminescent substrate (luciferin)
and enzyme (luciferase). In this presentation, we suggest that the introduction of appropriate
exogenous luminescent substrates reveals pseudo-luciferase activity of non-bioluminescent
proteins, which can significantly differ from the conventional function of the protein and has
potential for use in quantitative luminescent analysis of proteins without any labeling
procedures, including transgene introduction of luciferase from luminous organisms'~
Keywords : Bioluminescence, Luminescence, Luciferase; Luciferin
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1) Coelenterazine analogue with human serum albumin-specific bioluminescence. R. Nishihara, T.
Tomita, K. Niwa, R. Kurita, Bioconjugate Chem. 2020, 31, 2679-2684.

2) Mix-and-read bioluminescent copper detection platform using a caged coelenterazine analogue. R.
Nishihara, R. Kurita, Analyst. 2021, 146, 6139-6144.

3) Pseudo-Luciferase Activity of the SARS-CoV-2 Spike Protein for Cypridina Luciferin. R. Nishihara,
H. M. Dokainish, Y. Kihara, H. Ashiba, Y. Sugita, R. Kurita, ACS Cent. Sci. 2023, in press.
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Synthesis and photophysical properties of novel solvatochromic fluorescent dyes
with quinolone-based molecular wires (! Faculty of Engineering, Utsunomiya University,
2Center for Instrumental Analysis, Utsunomiya University) OSatoshi Saito,! Makoto
Roppongi,’ Toru Oba!

We have studied development of voltage-sensitive dyes having a quinolone-based molecular
wire. We synthesized new derivatives including amphiphilic ones and examined their
fluorescence solvatochlomism. The one with a sulfo group at the end of the molecular wire
showed the visible absorption maxima at 426 nm and 328 nm and the fluorescence maximum
at 547 nm. Stokes shifts observed in 1-hexanol was 136 nm, while that in methanol was 123
nm. These data will be compared with those of the other analogs possessing carboxy, malonic
acid, pyridinium, and thiomorphorine moieties as hydrophilic groups.

Keywords : solvatochromism, molecular wire, quinoline, voltage sensitive dye, membrane potential
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iﬂ, A X ) —)VHTIE123nm ThoTz, 4% SDS I B/IHNETHE, IELD
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Fig. 1. & / U VR FEOFHER/L. i) POCL;, DMF; ii) NaClO,, NaH,PO4, 2-methyl-2-butene;
iii) NaHSOs; iv) 2,4-dimethylpyridinium, piperidine; v) malonic acid, piperidine; iv) 4-(3-
aminopropyl)thiomorpholine 1,1-Dioxide, EDC, DMAP, Et3N.
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Control of molecular assembly of platinum(Il) Complex bearing thymine substituents by
selective hydrogen bonding with adenine oligomer (Graduate School of Science, Josai
University) OShun Fujii, Manabu Nakaya

Molecular metal complexes change own functions variously depending on the molecular
assemblies, and the control of the formation of molecular assemblies is an important key for
achieving to give flexible functionalities. However, it is still difficult to control the assembly
nature of complex molecules, and this is a major problem should be solved. In recent research,
DNA have been found to be useful as a template for the arrangement of small molecules.

In this study, salophene-type platinum(Il) complex bearing thymine (T) substituent (T-Pt)
was synthesized, and was hybridized with various number of adenine (A) oligomers. The
melting experiments using A o-mer revealed that the melting temperature (7;) decreased with
increasing the amount of T-Pt. This suggests the molecular arrangement of T-Pt was
quantitatively occurred between Ajo-mer, however duplex formation was not occurred. A
detailed discussion will be going on the presentation.

Keywords : Platinum(ll) complex, DNA template, Molecular assembly.
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1) T. Govindaraju, et. al., Chem. Commun., 2015, 51, 5493
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Synthesis and characterization of a mitochondria transfer signal peptide derivative.
(Ryukoku University Department of Materials Chemistry', Ryukoku University Department of

Food Sciences and Human Nutrition?) oSoshin Saita', Masayuki Yamazaki? , Kin-ya Tomizaki'

Mitochondria are cell organelles playing important rules of ATP production and apoptosis.
We are focusing on the design, synthesis, structural characterization, and cytotoxicity of the
molecules of mitochondria transfer signal (MTS) derived from aldehyde dehydrogenase
tethering a self-assembling peptide. In this research, we designed and synthesized peptides in
which some amino acids of the MTS sequence were lacked and characterized their structures
by spectroscopic measurements.

MTSAC-p, which lacks the C-terminal sequence of MTS and MTSAN-p, which lacks the N-
terminal sequence of MTS were synthesized by Fmoc solid phase synthesis. CD spectra showed
that both peptides were in random conformation in PBS, but formed a-helices in TFE and SDS-
containing PBS. Cytotoxicity evaluation on HeLa cells showed resulted in cell viability about 50%

for both peptides at a peptide concentration of 10 uM.

Keyword: Peptide, Mitochondria

SrIVRYTIEATP DERPTR = RXIZEET SHB/NEETHD.
LHEETIETILTE RTE FOSFF—EHKXRDI Fa 2V FYTBITITFILRT
F FMTS)FZFEADERET. . BERFETHE. MIEZSEICTOVWTHREZ T THTL
5, CNETIZ, HEEAERTF FO N KiFlIZ, MTSEFO—EHDOT7 =/ BEE
MLUTHAESIERLRTF K (MTSp) #HRABLUVERL. PAEMBIEICL>TE
NoDEE - HHEFARTE, AHETIX. MTS @ C RiHEIEIIEXREBSE1-
MTSAC-p $ & U N KinfAIE S Z KB S 7= MTSAN-p ZZFNZF 4 Fmoc EHEA BE
TERL., BELHMREEEHA, CDAEDHR. WTIOXRTF KL PBSHT
SUSLIBETHAIMN. TFERE LUV SDS EFPBS FTIEa-~N) v REEEHR
L7z, F7- Hela Ml E R &I HMBSHTFMETIE. WTHORTF LKL 10 uM
[CTHEWTHIRAERFEL 50%THo71=,
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Synthesis and Properties of Schiff Base-Modified Chlorophyll Derivatives (Faculty of
Advanced Science and Technology, Ryukoku Univ.) OHodaka Imose, Tomohiro Miyatake

Chlorophyll derivatives are known to change their spectroscopic properties depending on the
substituents at the peripheral positions. In this study, we synthesized novel chlorophyll
derivatives with a Schiff base moiety and examined their physical properties. The cast film of
the chlorophyll derivatives exhibited red-shifted absorption bands due to pigment-pigment
interactions. Heating treatment of the solid-state chlorophyll assemblies showed
thermochromism with further red-shifted absorption bands.

Keywords: Chlorophyll, Self-Aggregation, Schiff Base
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Synthesis and evaluation of membrane-localizable gefitinib ligands targeting the epidermal
growth factor receptor (Faculty of Engineering, *Graduate School of Engineering, Nagoya

Institute of Technology) OXeishi Mitamura', Keita Tsutsui’, Masaru Yoshikawa?, Shinya
Tsukiji'?

In general, small-molecule inhibitors are used in a way that they diffuse uniformly within
the cell. However, considering that many target proteins, including cancer-/disease-causing
proteins, are localized at specific membranes or organelles, positioning inhibitors to the site of
target proteins is expected to (dramatically) improve their inhibitory effect. To demonstrate the
validity of such an enhanced inhibitory effect by inhibitor localization, we set out to develop
self-localizable gefitinib derivatives targeting the epidermal growth factor receptor (EGFR) at
the plasma membrane (PM). In this presentation, we report the design and synthesis of gefitinib
derivatives that localize to intracellular membranes, including the inner leaflet of the PM, and
evaluate their localization and activity properties in cells.

Keywords: Inhibitor, Gefitinib, Epidermal growth factor receptor, Plasma membrane,
Fluorescent probe
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D 2O, MENORESMNICREL TWD X X e ER T 554, itk
DX Iz “PAER SRR SE S OTERL, “HEAZER X R 78
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1) A. E. Wakeling et al., Cancer Res. 2002, 62, 5749—5754. 2) D. Kim et al., Nature 2023,
619, 160—166. 3) I. R. S. Clarke et al., ACS Pharmacol. Transl. Sci. 2022, 5, 1169—1180.
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Development of novel environmentally responsive pterin-type fluorescent probes (Faculty of
Bioscience Nagahama Institute of Bio-Science and Technology) (OSaki Nakai, Yasushi Kawai,
Tetsuya Takemoto, Muyon Asami

Pterin is the generic term for natural pteridine compounds and also known as a fluorescent
molecule. In this study, diaminopteridine derivatives with a substituted phenyl group linked by
a conjugated linker have been synthesized as novel fluorescent probes. The number of double
bonds in the linker was 1 to 3, and F, Cl, or Br were introduced as a substituent. Fluorescence
measurements of the synthesized compounds in various solvents with different polarities
showed that these compounds emit fluorescence in organic solvents, and their fluorescence
properties changed with the polarity of the solvents. Some compounds are fluorescent
solvatochromic molecules whose fluorescence wavelength changed with polarity. Furthermore,
the fluorescence properties varied greatly depending on the length of the conjugated linker and
the substituents. Since many of these compounds are quenched in water and respond sensitively
to environmental changes, they are expected to be applied as fluorescent probes to detect
specific proteins.

Keywords : Fluorescence Probe; Pterin; Environmental Response
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Photodynamic effect of coumaryl alcohol derivative-modified S5-aminolevulinic acid

(‘Graduate School of Engineering, *Faculty of Engineering, Osaka Metropolitan University)
OHideki Azuma, ' Kosuke Morita,! Rin Fukushima,? Takeshi Nagasaki1

Recently, we found that 4-((E)-3-Hydroxyprop-1-enyl) phenyl acetate (HPA), a coumaryl
alcohol derivative, reduces the intracellular reduced glutathione (GSH) level. In this study, we
examined the modifying effect of HPA on ALA-PDT using HPA-functionalized ALA.
Unfortunately, PDT activity of HPA-ALA was lower than that of a membrane permeable
analogue Hex-ALA against mouse carcinoma Colon26 cells. However, HPA-ALA showed high
cell death activity against mouse melanoma B16BL6 cells under the photoirradiation, although
high cytotoxic effect of HPA-ALA was also observed under no irradiation condition. HPA-
ALA may also act as an inhibitor against some kind of receptor (or transporter) on the cell
surface of the melanoma cells.

Keywords : Photodynamic Therapy;, Coumaryl alcohol; Glutathione, Reactive oxygen
species; 5-Aminolevulinic acid; Quinone methide
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Fig.1 Photodynamic effect of HPA-ALA against mouse melanoma B16BL6 and mouse carcinoma

Colon26 cells.
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Preparation of plasmonic chip sensor chip by visible light of photo-responsible molecule

(‘School of science and technology, Kwansei Gakuin University, *Saitama Institute of
Technology)OKyohei Asano,! Shohei Horio,! Yasunori Nawa,! Mutsuo Tanaka,? Keiko Tawa!

Highly sensitive multiple detection of biological interactions has been performed by the
enhanced electric field on a plasmonic chip. The enhanced electric field was utilized for not
only enhanced fluorescence but also promotion of photochemical reactions. In this study, in
order to improve the detection sensitivity, B-O-MBA was synthesized as a new O-MBA
molecule and immobilized on the chip surface. In addition, Cy5-maleimide was reacted with
the intermediates of B-O-MBA formed by exposure to visible light at a wavelength of 410nm.
Fluorescence images were taken with upright-inverted microscope and fluorescence
enhancement and binding density of Cy5-M were evaluated from the ratio of fluorescence
intensities inside exposure spot to that outside.

Keywords : Plasmon, Fluorescence Microscopy, Enhanced Fluorescence, Biosensor,
Photochemical Reaction.
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Effect of linker length on conjugation-extended pterin-type fluorescence probes (Graduate
School of Bioscience, Nagahama Institute of Bio-Science and Technology) (OHaruka Nishitani,

Yasushi Kawai

Contact/separation type fluorescence probe 2 based on conjugation-extended diaminopteridine
have been reported. Further improvement is desired due to poor off/on efficiency of this probe.
We have synthesized a probe 3 with a shorter chain length of the linker moiety. These probes
2 and 3 are expected to quench under hydrophilic conditions as the fluorescence pterin moiety
and nitrophenyl quencher group contact with each other. In contrast, under hydrophobic
conditions, they are considered to show fluorescence emission as the pterin moiety and
nitrophenyl group separated from each other. Therefore, they can be expected to be applied as
environment-responsive fluorescent probes. The evaluation of the effect of linker chain length

on the fluorescence properties of these new probes will be reported.

Keywords - fluorescence probe, pterin, fluorescence imaging
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Development of photo-triggered DNA double-strand invasion method targeting long chain
oligonucleotides oriented to genome manipulation ('Biofunctional Medical Engineering
Research Area, Japan Advanced Institute of Science and Technology) OZUMILA HAILILL,
MO JUNLING,' Fujimoto Kenzo'

Natural DNA restriction enzymes bind duplex DNA with high affinity at multiple sites. For
artificial restriction moieties, however, it is difficult to open long-range double-strand DNA for
efficient cleavage. In our previous research we have reported photo-induced double-duplex
invasion (pDDI) methods using 3-cyanovinylcarbazole nucleoside (“NVK)"?. “NVK is an ultra-
fast photo-cross-linker developed by our lab. ““VK can form covalent bond to pyrimidine bases
in -1 position in its complementary strand within 1 s under 366 nm UV irradiation. And it has
succeeded in achieving double-duplex invasion. However, the inter-probe cross-linking of the
CNVK -containing probes has been a major drawback in gaining maximum invasion rate. We
have confirmed that replacing the pyrimidine at the cross-linking site in the probes with 5-
cyanouracil (“NU) can suppress inter-probe cross-linking while maintaining the pDDI
efficiency”. In this study, we investigated the condition for improving the overall pDDI
efficiency using a long-range dsDNA as a template. And for pDDI probes, photo-cross-linkable
ODN s containing “YVK and “NU as inter-probe cross-linking suppresser were tested.
Keywords : Genome Manipulation, DNA Photo-cross-linker; Double Duplex Invasion
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1) Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227-3230.

2) S. Nakamura, H. Kawabata, and K. Fujimoto. Chem. Commun., 2017, 53, 7616-7619.

3) K. Fujimoto, A. Hirano, Y. Watanabe, A. Shimabara, S. Nakamura, ChemBioChem., 2021, 22, 3402-
3405.
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Development of crosslinking to purine bases in DNA accelerated by reversible DNA photocrosslinking
(Biofunctional Medical Engineering Research Area, Japan Advanced Institute of Science and Technology)

OMo Junling, Rei Hirahara, Kenzo Fujimoto

Crosslinking between DNA strands is known to lead to applications such as SNP typing, regulation of transcription
and translation, and treatment of genetic diseases. It is also known that cross-linking between DNA strands requires
a long time to cross-link to purine bases. We have previously reported on photo-manipulation of nucleic acids
using photoresponsive artificial nucleic acids, mainly 3-cyanovinylcarbazole nucleoside (“NVK), which is a photo-
crosslinking element!. Photoresponsive artificial nucleic acids incorporating these photocrosslinking elements into
DNA strands exhibit regioselective photocrosslinking reactions by [2+2] photoreduction with pyrimidine bases
such as thymine and cytosine present in DNA and RN A strands upon photoirradiation. In addition, we have recently
developed 4-methylpyranocarbazole nucleoside (MEPK), which shows selective photocrosslinking only to thymine,
and reported the results of the crosslinking method?. While there are many examples of crosslinking to pyrimidine
bases, crosslinking to purine bases has not been reported very often. Moreover, it is known that purine base
crosslinking requires a long time when crosslinking between DNA strands. Therefore, we have conducted
experiments to investigate the possibility of improving the speed of crosslinking to purine bases via reversible
DNA photo crosslinking using the already developed ultrafast photo-crosslinker (“NVK).

Keywords : crosslinking to purine bases; photocrosslinking;

DNA SHE OZRAE 1L SNP & o &' 7« B2 5 UFER Ol « BASTEIR B DI & W o TS HICE D ©
TENHMBATWDS, £72. DNA SHHZET 2RI Y VIEEA~OYUGICITRFHSLETH D Z &
HHHNTWD, FxIXTIVE THENESR T 3-cyanovinylcarbazole nucleoside (NVK)Z H0 & L 72 Yt
BN TR 2 O IR BRI B OV THE L TWD |\ ZONZMER T % DNA SUIHAA A
TENISEMEN TR RE 2LV, DNA 845° RNA HNICHFEET 2 F I o0 by bzl
VUL R2RDEEINT D 2 & T, MERIRA RGN R R T, £, i/ v AU U7
B L C,F 2 N DB EIRPY 72 K 2E4E % 7”9 4-methylpyranocarbazole nucleoside (MEPK) D BHFE I % T L |
ZOFEFIZONTHMAEEL D RE L TND 2, ZORRICE ) X U UEEA~OZEEFITZ VO lZk L
) A/ﬁ%u@ UHEIZ OV TS E WV ME SN TRV, Loy, DNA S Z2UET 287 ) I

BT ERMOLETH L Z L bHbNTVD, £ 2T, HAITBEICHBEAOBER L7 v 2
) YA — (NVK) IZ KD A2 DNA Y7 o 2 Y v 7 R S5 2 & THY A~ OMEE 27 b
SEOLNRVWNEBZBZEREB RSO THET 5,

ZE SR
1. Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227.
2. J. Mihara, K. Fujimoto, Organic & Biomolecular Chem., 2021, 10, 1039.

© The Chemical Society of Japan - P2-2pm-22 -



P2-2pm-23 BAMLEA B104BFES (2024)

HRERMEELZBRLIZBY ALY FMERT7 O FE O ABKEDE
BREHE

CRIRAMBT ' - BHFR?) OB KB AL sk ' &l KRB 2 5N 2
THR BE EAR B!

Synthesis and properties of oligonucleotides conjugated with sugar ligands for selective cell

delivery ('Sch. Life Sci. Tech., Tokyo Tech, *Showa Univ) ODaiki Shimamura!, Remi Arie!,
Shuri Kaneyama?, Aya Miyauchi?, Koji Seio!, Yoshiaki Masaki!

Antisense oligonucleotides (ASOs) are used as therapeutic agents targeting RNA. ASOs
exhibit therapeutic effects when they are taken up by the target cells. However, ASOs can also
be taken up by non-targeted cells, leading to side effects. Therefore, there have been widely
studied to develop methods for selectively delivering ASOs to target cells using ligand
molecules that bind to receptors highly expressed in those cells. There have been studies on
ligand molecules such as cholesterol, tocopherol, sugars, peptides, aptamers, and antibodies.

In this study, we focused on sugars as ligand molecules. It is known that the interaction
between a single sugar molecule and sugar-binding receptors is relatively weak, but the
multivalent effect, achieved by multiple sugars binding, greatly enhances the interaction.
Therefore, we synthesized ASOs having multiple sugar molecules. The details will be reported.

Keywords : Antisense oligonucleotide,; small-molecule ligand; sugar conjugation
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Photocontrol of intracellular RNA behavior using artificial nucleic acids with RNA photo-

crosslinking.(Biofunctional Medical Engineering Research Area, Japan Advanced Institute of Science
and Technology) OHuang Qingyuan, Mo Junling, Kenzo Fujimoto

Antisense nucleic acids bind to intracellular RNA in a sequence-specific manner and can suppress the
expression of target genes. Some antisense nucleic acids are already on the market and are considered
one of the approaches that are being studied for practical use. These antisense nucleic acids contain
various modifications, such as Peptide Nucleic Acid (PNA) and Locked Nucleic Acid (LNA), which can
greatly improve the binding strength to the target. On the other hand, we have reported a method of
photo-manipulation of nucleic acids using chemically modified photoresponsive artificial nucleic acids.
We have also succeeded in suppressing the expression of target genes by introducing these
photoresponsive artificial nucleic acids into cells as antisense nucleic acids and irradiating them with
light. For example, DNA containing 3-cyanovinylcarbazole (“NVK)', a photoresponsive artificial nucleic
acid, can be photocrosslinked to pyrimidine bases in the complementary strand after a few seconds of
photoirradiation. We have already succeeded in controlling the thermal stability of DNA nanostructures
and in detecting RNA independent of the higher-order structure of RNA. Recently, we have also
succeeded in developing 4-methylpyranocarbazole nucleoside (MFPK)?, a photoresponsive element that
can be photocrosslinked by visible light. In this report, we describe the photocontrol of intracellular RNA
behavior using artificial nucleic acids containing these original photoresponsive elements.

Keywords : 4-methylpyranocarbazole; photocrosslinking;
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1. Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227.
2. J. Mihara, K. Fujimoto, Organic & Biomolecular Chem., 2021, 10, 1039.
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Development of novel DNA photo-crosslinking that enables switching of crosslink sites by peripheral sequences.
(Biofunctional Medical Engineering Research Area, Japan Advanced Institute of Science and Technology)

OTouya Odai, Mo Junling, Kenzo Fujimoto

We have previously reported on photochemical manipulation of nucleic acids using photo-responsive artificial
nucleic acids. These methods can be divided into two major categories: photoligation, in which nucleic acids are
linked together using light depending on the template DNA sequence, and photocrosslinking', in which nucleic
acids are directly cross-linked to the template DNA or RNA. In the photocrosslinking method, we have succeeded
in developing 4-methylpyranocarbazole nucleoside (MEPK), which selectively crosslinks thymine only, and have
reported the results from our laboratory?. In that paper, we showed that MEPK photocrosslinks at 400 nm, which is
a weakly phototoxic visible light source. On the other hand, there have been few reports on DNA ligation using
weakly phototoxic visible light. In this study, we report the development of a novel DNA photoreaction in which
ligation and crosslinking can be controlled with visible light by switching the cross-linking position according to
the surrounding sequence of MEPK. In the future, nucleic acid probes containing MEPK that can largely switch
reactions according to the sequence information will be used to correctly read nucleic acid information in living
cells by light, which is expected to lead to the development of intracellular nucleic acid analysis.

Keywords : 4-methylpyranocarbazole; photocrosslinking, photligation
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1. Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227.
2. J. Mihara, K. Fujimoto, Organic & Biomolecular Chem., 2021, 10, 1039.
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Effect of polyvinyl alcohol on G-quadruplex formation (Department of Chemical Engineering,
National Inst. of Tech., Nara College) OTakahiro Nakamura, Ryoko Uda

G-quadruplex (G4) has a structure with stacked G-quartet planes (Scheme) and is known for
the effect on the inhibition of telomerase. Therefore, this structure has attracted attention in
cancer therapy. Mechanism of G4 formation has been studied under the conditions with the
ionic concentration of cellular environments and molecular crowding. For example, there have
been many investigations of the effect of alcohol or polyethylene glycol on G4 structures. We
have focused on polyvinyl alcohol (PVA) to afford molecular crowding environment, which
has been seldom reported. The purpose of this work is to investigate the effect of PVA on the
formation of G4. We used oligonucleotides having the sequence observed in human telomer
region. The results of circular dichroism spectra indicated that PVA induced formation of
antiparallel G4. From the measurements using fluorescence probe, polarity change of aqueous
solution caused by the addition of polymer hardly affects the formation of G4.

Keywords : G-quadruplex; molecular crowding; polyvinyl alcohol
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Scheme (a) Chemical structure of G-quartet. (b) Antiparallel G-quadruplex structure.

Squares correspond to G-quartets.
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Synthesis of guanosine tetraphosphate analogue having photoreactive biotinylation linker

(1. Sch. Life Sci. Tech., Tokyo Tech.) OYudai Suzuki', Yukine Suda', Ayano Iwake', Yoshiaki
Masaki', Kohji Seio'

Guanosine tetraphosphate (ppGpp) is present in bacteria and is known to act as a second
messenger in the stringent response!). Recently, ppGpp was found to be present not only in
bacteria but also in eukaryotes. However, the detailed mechanism remains unclear. To elucidate
the mechanism, it is necessary to comprehensively identify the proteins that bind ppGpp. In the
past, there have been reports of studies using compounds in which a linker was introduced into
the pyrophosphate moiety? and a linker was introduced into the base moiety®. However, this
method cannot identify the protein that binds to the pyrophosphate or base. Therefore, in this
study, we designed and synthesized a compound in which a linker with a photoreactive group
and biotin was attached to the 2’ position of ppGpp
Keywords : pGp, ppGpp, second messenger, stringent response, phosphoramidite,
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1) Srivatsan, A.; Wang, J. D. Curr. Opin. Microbiol. 2008, 11, 100—105

2) Wang, B.; Dai, P.; Ding, D.; Rosario, A. D.; Grant, R. B.; Pentelute, B. L.; Laub, M. T. Nat. Chem.
Biol. 2019, 15, 141-150.

3) Thomas, M. H.; Benoit-Joseph, L.; Simon, L.; Caroline, H.; Isabel, P.; Danilo, R.; Raspudin, S.; Danye,
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Synthesis and structure of DNA with diphenylanthracene or pyrene-modified cytidine
(!Graduate School of Engineering, University of Hyogo) ORyosuke Izumi, Aoi Okamoto,
Mitsunobu Nakamura, Tadao Takada

DNA normally assumes a right-handed double-helix (B-form), but under certain pH, salt
concentration conditions, and temperature, it assumes a left-handed double-helix (Z-form). The
B-Z transition of DNA can be regarded as a molecular switching system and is expected to be
utilized for biosensors. Although there have been many studies on molecular switching systems
based on B-Z conformational transitions using pyrene, only a few reports use 9,10-
diphenylanthracene (DPA) as a fluorescent probe. In this study, to clarify the sequence behavior
between dye molecules on duplex DNA by DNA conformational transition, we investigated the
synthesis of DNA with G-C repeating sequence using DPA or 1-phenylpyrene-modified
cytidine and investigated its properties.

Keywords: Association, DNA, Structural transition, 9,10-diphenylanthracene, Pyrene
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Scheme 1 Synthesis of 1 and 2.

DNA1 &' -CGC GC(DPA)G CGC GCG -3 DNA4 &' -CGC GC(PhPy)G CGC GCG - 3
DNA2Z & -CGC GCG C(DPA)GC GCG -3 DNAS 5 -CGC GCG C(PhPy)GC GCG - 3'
DNA3 &' -CGC GC(DPA)G C(DPA)GC GCG-3' DNA6 &' -CGC GC(PhPy)G C(PhPy)GC GCG - 3'

Figure 1 Sequences of DPA or PhPy modified DNAs.
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Structures of DNAs having pyrene-modified deoxyguanosine and deoxyadenosine
(Graduate School of Engineering, University of Hyogo) O Yuto Nakajima, O Yojiro
Takiguchi, Mitsunobu Nakamura, Tadao Takada

B- to Z-DNA transitions play a crucial role in biological systems and have attracted interest
for their applications in DNA nanotechnology. DNA and DNA analogs have also been used as
templates to construct helical chromophore associations with m-interactions. In this work
pyrene labeled guanosine or adenosine DNAs having alternating purine-pyrimidine repeats
were synthesized to investigate the pyrene association on DNA duplexes. Molecular dynamics
(MD) simulations of the B-form and Z-form DNAs were performed to elucidate the structures.
The pyrenes of DNAs were placed in the major groove of the duplex without intercalating.
Keywords : Pyrene; Molecular Association; DNA; B-Z Transition
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Scheme 1. Syntheses of G(Py) and A(Py).

5'-CGC GCG(Py) CGC GCG-3' DNA2: 5'-CGC GCA(Py) TGC GCG-3'

DNAL: :
3'-GCG CGC G(Py)CG CGC-5' 3'-GCG CGT A(Py)CG CGC-5'

Figure 1. Sequences of DNAs.
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Fluorescence properties of C5-heteroaryl-pyrimidine nucleosides and post-synthetic
modification of DNA ('Graduate School of Science and Technology, Gunma University,
2School of Science and Technology, Gunma University) Miu Hara,' Keita Kudo,' Kie Sakurai,’
Wakaba Yoshizawa,> OHiroaki Ozaki'

C5-Heteroaryl-pyrimidine nucleosides have unique spectroscopic properties. Emission
wavelength of 5-benzofuranyl-2’-deoxyuridine and 5-benzofuranyluridine increased with
increasing the solvent polarity'?, similar to 5-naphthyl-2’-deoxyuridine®. 5-Indolyluridine has
also similar photophysical properties and additionally, the fluorescence was quenched by high-
polarity solvents such as water. In this study, fluorescent C5-heteroaryl-2'-deoxyuridines
were synthesized and their spectroscopic properties were investigated. The heteroaryl groups
were incorporated into DNA by post-synthetic Suzuki-Miyaura cross-coupling reactions, and
the probe properties were evaluated.

Keywords : DNA probe, fluorescence property, environmental responses
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1) A microenvironment-sensitive fluorescent pyrimidine ribonucleoside analogue: Synthesis, enzymatic
incorporation, and fluorescence detection of a DNA abasic site, A. A. Tanpure, S. G. Srivatsan, Chem.
Eur. J. 2011, 17, 12802.

2) Controlling the fluorescence of Benzofuran-modified uracil residues in oligonucleotides by triple-
helix formation, T. Kanamori, H. Ohzeki, Y. Masaki, A. Ohkubo, M. Takahashi, K. Tsuda, T. Ito, M.
Shirouzu, K. Kuwasako, Y. Muto, M. Sekine, K. Seio. ChemBioChem 2015, 16, 167.

3) Wavelength shifting oligonucleotide probe for the detection of adenosine of a target DNA with
enhanced fluorescence signal, S. S. Bag, M. K. Pradhan, S. K. Das, S. Jana, R. Bag, Bioorg. Med. Chem.
Lett. 2014, 24, 4678.
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Development of RNA-binding small molecules that recognize specific nucleobase based on
hydrogen bonding ('Institute of Multidisciplinary Research for Advanced Materials, Tohoku

University, *Graduate School of Science, Tohoku University, *CiRA, Kyoto University)
OKosuke Tsuzuki,'* Kazumitsu Onizuka,'” Ryosuke Nagasawa,'* Emi Miyashita,’ Kaoru
Richard Komatsu,’ Hirohide Saito,” Fumi Nagatsugi'~

RNA takes various higher order structures, and small-molecules capable of recognizing
specific RNA 3D-structure are promising drug candidates. Despite its growing interest, it is
still not easy to develop the RNA-targeted small molecules that bind strongly and selectively
to particular structured RNAs. Therefore, development of related technologies and molecules
is desired. Using “Barcode microarray””, a high-throughput screening method allows to
evaluate RNA-small molecules interactions, we recently discovered that the G-clamp-
monomer exhibits site- and base-selective binding to guanine. In this study, here we present
the development of RNA-targeted small molecules designed to bind to specific nucleobases
based on complementary hydrogen bonding. The interactions between the synthesized small
molecules and RNA structure library were analyzed using the barcode microarray. In this poster
presentation, we plan to provide detailed reports on the design, synthesis, and the scanning
results of the small molecules developed.

Keywords : RNA; RNA-binding Molecules; Large-scale Analysis; Hydrogen Bonding; DNA
Microarray
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Fig 1. Schematic illustration of the large-scale analysis of RNA-small molecules interactions

1) H. Saito, et. al., Nat. Commun. 2020, 11, 6275.
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Increased sensitivity of HCR-based nucleic acid detection using the concentration effect of
microbeads ('Faculty of Systems Engineering, Wakayama University, *Graduate School of
Systems Engineering, Wakayama University) Yu Yasuhara,! OTakashi Sakamoto,'~

In hybridization chain reaction (HCR)', the signal can be amplified non-enzymatically under
isothermal conditions to detect the target nucleic acid, so that simple and sensitive detection of
nucleic acids is possible. In addition, by applying the label-free HCR (LF-HCR, Figure 1)* that
developed recently and that does not require fluorescent labeling of oligo DNA, we can perform
inexpensive on-site clinical testing (POCT; point of care testing). However, the detection
sensitivity of LF-HCR is far from that of the PCR-based method, and a further improvement
in detection sensitivity has been required. Therefore, in this study, we tried to improve the
detection sensitivity by adsorbing HCR products on microbeads and increasing the local
concentration. As the results, we report that we succeeded in significantly improving the
detection sensitivity (about a 10°-fold increase in detection limit) by adding microbeads having
an amino group to the reaction solution of LF-HCR and quantifying the fluorescence of the
microbeads under a fluorescence microscope.

Keywords: Nucleic acids detection; Hybridization chain reaction, Microbeads
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Figure 1. Schematic drawing of label-free HCR?

1) R. M. Dirks, N. A. Pierce, Proc. Natl. Acad. Sci. U. S. A.,2004, 101, 15275-15278.
2) T. Sakamoto, R. Yamada, ChemBioChem, 2019, 20, 1242—1245.
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Synthesis of novel nucleopeptides with oxime bonds (Graduate School of Science and
Technology, Gunma University) OYukino Fukushima, Koki Toda, Tomohisa Moriguchi

In recent years, chemically modified artificial nucleic acids have garnered attention as
prospective next-generation drugs. Among these modified nucleic acid analogs, there are
nucleotides with a peptide backbone resembling the structure of natural nucleic acids. This a-
amino acid backbone closely mimics the natural form, allowing for potential enhancements in
functionality through the introduction of functional groups. However, it's been observed that
the incorporation of amide bonds in the side chains reduces solubility as chain length increases,
posing challenges in synthesizing long-chain nucleopeptides.

In this study, our focus was on designing a novel nucleotide analog with a modified
nucleotide backbone, where the amide bond in the side chain is replaced by an oxime bond.
The target nucleopeptide monomer was synthesized via a condensation reaction between a
thymine derivative with a carbonyl group and a serine derivative with an aminooxy group.
Notably, this reaction proceeds almost quantitatively without requiring condensing agents.
Subsequently, oligomers were synthesized, and their properties, including stability with the
complementary strand, were thoroughly investigated.

Keywords : nucleopeptides; oxime bonds
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Development of a photothermal-induced drug release system using DNA-modified gold
(Graduate School of Engineering, University of Hyogo) OKento Noguchi, Takuya Yuri,
Mitsunobu Nakamura, Tadao Takada

The development of Drug Delivery Systems (DDS) that precisely control the
pharmacokinetics of drugs to minimize side effects while maximizing therapeutic effects is
garnering attention. Particularly, DDS that use light as an external stimulus enable
spatiotemporal control of drug release, and research in this area is actively being conducted. In
this study, we aimed to develop a system that effectively releases drugs by utilizing the
localized heat generated from the interaction between gold nanoparticles (AuNP) and light. We
synthesized DNA-modified gold nanoparticles (AuNP-DNA) and created complexes by
binding AuNP-DNA with DNA intercalators, such as ethidium bromide and daunomycin. Next,
we investigated how these drug molecules are released using the localized heat generated on
the surface of the AuNP due to light absorption. The release of drug molecules was examined
by observing the fluorescence changes of the bound molecules upon dissociation from DNA.
Keywords : DNA; Gold Nanoparticles, Photothermal Effect; Fluorescence; Drug Delivery
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Fig.1 Drug release from DNA-modified gold nanoparticles through photothermal effect.
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Synthesis and properties of oligonucleotides having 7-pyridyl-7-deazadeoxyguanosine

('Sch. Life Sci. Tech., Tokyo Tech.) Kento Miyaji,’ ONarumi Habu,' Kohji Seio,' Yoshiaki
Masaki'

Nucleic acid-protein interactions play a crucial role in the gene expression and functional
regulation of nucleic acids. Therefore, we aimed to alter these interactions by introducing
chemical substituents into the major groove, one of the important interaction sites. In this study,
we synthesized and evaluated oligonucleotides containing 7-deazadeoxyguanosine with a
pyridyl group at the 7th position.

By following the reported procedure, we synthesized 7-iodo-7-deazadeoxyguanosine." Then,
we investigated the incorporation of a pyridyl group into 7-iodo-7-deazadeoxyguanosine (1).
Utilizing XPhos PdG3 as a catalyst, known for its high reactivity and stability, we successfully
suppressed the formation of the deiodinated derivative and obtained an 81% yield of the 7-
pyridyl-7-deazadeoxyguanosine (2). In this presentation, we will report in detail on the
investigation of Suzuki-Miyaura coupling conditions and the characterization of the
synthesized oligonucleotides.

Keywords : Chemically modified oligonucleotide; DNA; modified nucleobase
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Synthesis of novel diphenylsilylpyrene derivatives directed to fluorescent labeling of DNA
('Graduate School of Science and Technology, Gunma University) O Mayuko Hoshiba' *
Tomohisa Moriguchi,!

In recent years, genetic analysis using fluorescent-labeled nucleic acids has involved
extensive research into fluorescent substances for incorporation into probes. There is an
increasing demand for near-infrared fluorescent labeling agents with excellent chemical and
photochemical stability, enabling real-time detection within living organisms. Achieving longer
emission wavelengths and heightened fluorescence intensity has become a primary focus.

Within our laboratory, our focus has centered on studying silylated pyrene derivatives, where
pyrene is modified with silicon atoms. This study specifically delves into enhancing the
fluorescent properties of silylated pyrene by concentrating on the substituents on the silicon.
We synthesized new silylated pyrene derivatives by introducing a diphenyl group, aiming to
augment their fluorescence. This synthesis involved incorporating a diphenyl group into
vinylsilane as a silylating agent and subsequently reacting it with pyrene. The fluorescence
properties resulting from these introduced substituents were thoroughly elucidated and
evaluated as potential fluorescent probes.

Keywords : Fluorescent Labeling Agents; Silylated pyrene
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Effect of introduction of guanidino group on complex formation of G-quadruplex and
thioflavin T derivative (!College of Humanities and Sciences, Nihon University, *Graduate
School of Integrated Basic Science, Nihon University) oYuuka Shiratori,'! Tomoaki
Nakamura,? Tomoko Wariishi,? Yuka Kataoka,”> Masayasu Kuwahara'-?

Thioflavin T (ThT) derivatives are fluorescent compounds that bind to amyloid and are used to
detect amyloid fibrils that cause neurodegenerative diseases!. ThT is also useful as a probe for
guanine quadruplex (G4)*?. Previous research has shown that several thioflavin T derivatives
with substituents at the N° position exhibit different fluorescent properties depending on the
topology of G4s*. Meanwhile, L-arginine is one of the proteinogenic amino acids, and the
guanidino group on Its side chain is known to contribute to complex stabilization and molecular
recognition through hydrogen bonding with exocyclic amino groups of nucleobases and
electrostatic interactions with phosphate groups in DNA and RNAS. In this study, we newly
synthesized ThT derivatives with L-arginine or L-ornithine introduced at the N position, and
evaluated their binding affinity and fluorescence properties for several G4s with different
topologies. By comparing and verifying these results, the effects of the guanidino group were
investigated.
Keywords : Thioflavin T, L-Arginine, G-quadruplex, Fluorescent compounds
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3) Mohanty J, Barooah N, Dhamodharan V, Harikrishna S, Pradeepkumar PI, Bhasikuttan AC. J. 4m.
Chem. Soc. 2013, 135, 367-376.
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Effect of tetraphenylethylene derivative-modified DNA on the stability of G-quadruplexes (!
Tokyo University of Technology Graduate School of Engineering, *Tokyo University of
Technology School of Engineering) OMaaya Kiyose,' Jun Sumaoka’

Sequences that can form guanine quadruplexes (G-quadruplexes) are abundant in disease-
causing regions, including cancer; ligands that stabilize G-quadruplexes are known to suppress
telomerase activity and gene overexpression. In this study, tetraphenylethylene (TPE) was used
as the basic skeleton of the ligand. By modifying DNA with it, we expected it to selectively
bind to and stabilize any G-quadruplexes (Fig. 1).

Incubation of DNA modified with a TPE derivative at the 5' end (Fig. 2) with DNA forming
the G-quadruplexes was performed, and thermal stability was evaluated by circular dichroism
spectroscopy (CD) measurement. The thermal melting temperature (Tm) of the G-
quadruplexes differed by 3.7°C between the addition of DNA modified with the TPE derivative
and unmodified DNA. The stability of the G-quadruplexes was not affected by the addition of
TPE derivative-modified DNA when a mismatch was introduced into the DNA sequence
forming the double-stranded DNA. In the presentation, the effects of TPE derivatives with
modified linkers and TPE derivatives with functional groups will also be reported.

Keywords : Nucleic Acid; G-quadruplexes; tetraphenylethylene

J7 = INEE (G4 ) 2R LEDEANIN A Z G ERBOER & 72 2 fEiK
WCELIFHEL TS, G4 BEEAZ ZEILSED Y A RixT o 2 7 —BiEtEo i<
BAGF OB ZMEIT 2 2 ERMbTWD, ABFZETIL, U H Yy ROFEAFK
ELTT 7 72=1xF L (TPE) Z H\ =, ZiLa DNA I[ZEfidT 52 & T, (&
B0 GA G EBINMICHES LEEILTZ E 2 F L2 (X 1),

5 Rl TPE B8R ZEHG L7- DNA (K 2) & G4 &L BT 2 DNA 21 % =
AN— kL, AR AMES G (CD) IS X 0 BV EVED R 24T - 72, HIERS B
b BB (Tm) A8 L= & 2 A, TPE i8R TEAR L7- DNA & RERAT
D DNA & ORI 3T COIREA LR LTz, 2. KA T DNA Y I R
~ v FHIENT 5 L TPE iHEAER DNA 212 TH G4 #EE DL E M I3 7
STz, HFTIZY U —%ZH LT TPE #FHEARSOERER 2 A L7z TPE 8 (KD %)
HBiZOWTHEET 5,

RN N\/:H 5' N
Wty ! . fﬁw
o o N N N—=(CH2)s 0-P-0 o —_
ol (W) A : Y N
N}V (,co = i N, o
RN NLNJ’\N» v
1 G4 fid & iFFERERS 2 TPE iFHENESRT DNA Ok

© The Chemical Society of Japan - P2-2pm-38 -



P2-2pm-39 BALEA H104EFES (2024)

A=IN—FFL T4 RALE—E 1 DHFER L GIBAZERKDH
FDtEL EDEWVICET 50 FEINFHAE

(e REE) Of S e - Bl 1
Molecular Dynamics Study on the Difference in Molecular Fluctuations between Wild Type
and G93 A Mutant of Superoxide Dismutase 1 (School of Medicine, Hyogo Medical University)
(OKazuaki Fukushima, Noriko Fujiwara

Superoxide dismutase 1 (SOD1) is an enzyme that converts superoxide radical anions into
hydrogen peroxide and oxygen molecules, which are harmful to organisms. Mutants of SOD1
are known to cause amyotrophic lateral sclerosis (ALS), which is more unstable and prone to
aggregation, but the pathogenesis mechanism is still unknown.

In this study, we performed five 300-ns molecular dynamics simulations of wild-type SOD1
and the ALS-causing G93A mutant using Gromacs. In the results of the simulations, the root
mean square fluctuation (RMSF) of each residue showed that there were large fluctuations in
the metal-binding loop (Loop 1V) and the electrostatic loop (Loop VII). A comparison of the
root mean square deviation (RMSD) of these two loops revealed that the metal-binding loop in
WT and the electrostatic loop in G93A had larger values, indicating that the loops that
fluctuated significantly varied with mutations.

Keywords : Superoxide Dismutase 1; Amyotrophic Lateral Sclerosis; G934 Mutant; Molecular
Dynamics

A—=R—=FF Y KT ALHX—TF 1 (SODI) ., ERIZE > THERA—/R—FF
K (0y) R (0) LR b/KsE (H0,) IAMLL CHET 2R THDH, —
J7C, SODI O BRMRITIX, hZEMEIEMIRIELAE (ALS) DJRK & 7225 & D23 200 Fi
UL EFm B Tnd, ALS BRKIIARLE TEE LT WIEE 2 F223, ALS FE
IR TH D,

AWML CrX, BAER (WT) SODI & ALS ZHEARTH D GI3A IZHOWT, [HHDHE)
)72 E DOBEWEIA SN2 T A 72912, Gromacs AW T +E1 /1% (MD) v =
L—a Uy E{Tolz, HREICHWE WT OF#IRESEIL X SYENTIC L > TH LM S
AV JEEE (PDBID:3tSw) # W, 22060 L BEROHEEZ KFIL T, =X
X —f/Mb, NVT Sk, NPT S b 217572, 2O X 9 1Pk L 7a g 2 v
T10bar. 310K T300ns DI 2 bL— 3% 5[ET-7-, £7-. GI3A ZERIKIC
DUVTIE, WT OIS 2 FCWIIREE 2 Bk L. P L7 O BIZRIBR DO ST
VIalb—T a5 EITo T,

Vial—va rOfER, FERAOYY TREFESE (RMSF) TiL., @61 —
7" (LoopIV) & #EE/L—7" (Loop VID IZKERFEL ENH D Z LAVRS iz, £z,
ZDZODN—T DY) " FFmAE (RMSD) ZH#gL7-& 2 A, WT TlIEREE /v
—7, G93A TIIFHENL—TDENRKEL, BRICL > TRELFEL SV—T NS
THZERH LN T,

© The Chemical Society of Japan - P2-2pm-39 -



P2-2pm-40 BALSS HE104BFES (2024)

SeROVEEEZEAS LERBIENEI D RIBI+r—ILTa VY
i 3 oD BRI

CRygEREE T, SRS it 2) OB W &4 1 TR @ ! - Sidf BXR 2
Development of Oxidative Protein Folding Catalysts Involving Chaperone-like Activity
(\Department of Chemistry, School of Science, Tokai University, ‘Institute of Advanced
Biosciences, Tokai University) OYuki Iwata,' Yuya Nishizawa,' Kenta Arai'?

Biosynthesized proteins exert their physiological functions by gaining a unique three-
dimensional structure with forming disulfide (SS) bonds in the endoplasmic reticulum (ER).
This SS formation-coupled folding, i.e., oxidative folding, is effectively promoted by protein
disulfide isomerase (PDI), an ER-resident enzyme, which can recognize and capture
structurally immature proteins. We previously reported that water-soluble diselenide (SeSe)
compounds catalyze oxidative folding by a reaction mechanism similar to that of PDI.!!
Meanwhile, cyclodextrins (CDs), which is cyclic oligosaccharides composed of multiple D-
glucoses, can include hydrophobic molecules and is therefore expected to recognize
hydrophobic regions exposed on the molecular surface of structurally immature proteins. In
this study, we attempted to develop a new SeSe-based oxidative folding catalyst conjugated
with a heptameric CD (B-CD) as a substrate recognition sensor. 3-CD dimers A and B were
synthesized via a key precursor, in which only one of the 3- or 6-position hydroxy groups of -
CD was tosylated. We are currently evaluating the catalytic function of the obtained compounds
for oxidative folding and their affinity for denatured proteins.

Keywords : Catalyst; Folding; Protein; Selenium,; Disulfide
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Chemical synthesis of new long-acting insulin via an easily modifiable insulin as a key
precursor. ('Graduate School of Science, Tokai University, *Institute of Advanced Biosciences,
Tokai University) ORikana Takahashi, ' Kenta Arai'-

Insulin, which is a hypoglycemic drug for diabetics, is a globular protein consisting of two
different polypeptide chains (A- and B-chains) stabilized by three disulfide bonds. Insulin must
be dispersed as the monomeric state in the blood to exert its biological effect. Utilizing this
property, this study attempts to design and synthesize new long-acting insulins that readily
associate with insulins or other biomolecules in the subcutaneous and blood after injection,
from which the monomeric insulin slowly dissociate. The component peptides, A-chain and B-
chain analogue having an azide group were prepared by a general solid-phase peptide synthesis
method, and folding of the prepared peptides were subsequently conducted to yield peptide 1a
as a key precursor. Then, various insulin formulation candidates were synthesized via click
reaction using peptide 1a. In the presentation, we will show the synthetic protocol of the
formulation candidates and discuss their potential pharmacological applications based on the
assessments on their structural and physicochemical properties.

Keywords : Click Chemistry; Azide; Triazole; Folding; Drug Discovery
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The effect of sorbitol addition on the asymmetric reduction of
ketones using cyanobacterium Synechocystis sp. PCC 6803

(!Department of Chemistry, Graduate School of Science, Osaka Metropolitan University,
2Department of Biological Chemistry, Graduate School of Science, Osaka Metropolitan
University, *Faculty of Pharmaceutical Sciences, Himeji Dokkyo University)

OSatsuki Fukui'!, Hideo Kojima!, Satomi Takeda?, Rio Yamanaka®

Keywords: Cyanobacterium; Asymmetric Reduction; Ketones; Sorbitol Addition

Optically active alcohols are crucial as versatile chiral intermediates in the
pharmaceutical and agrochemical industries. Utilizing whole-cell biotransformation through
the asymmetric reduction of prochiral ketones represents a potent approach for generating
such optically active alcohols. This method is particularly advantageous due to the
availability and recycling of reducing cofactors (e.g., NAD(P)H) within the cells. Despite
these advantages, the challenge of achieving high yields persists in whole-cell
biotransformation processes. In a previous study, we reported on the effect of incorporating
organic solvent additives in the asymmetric reduction of B-keto esters, employing the
cyanobacterium Synechocystis sp. PCC 6803.! Building on this, our current investigation
explores the potential of sorbitol addition to enhance the yield of asymmetric ketone
reduction using Synechocystis sp. PCC 6803.

The wild-type strain of Synechocystis sp. PCC 6803 was cultivated in BG-11 medium
and exposed to fluorescent light (20 umol m? s!) at 25 °C for 10 days. The asymmetric
reduction of ketone 1 (0.05 mg/mL) to chiral alcohol 2 was performed using the
cyanobacterial strain (Abseso-7s0 0.33). This reaction took place in the presence of sorbitol
(0.5 M) under either red LED light illumination (660 nm, 10 pmol m™ s™) or in darkness at
25 °C for 24 hours (Scheme 1). Yields and enantiomeric excess (ee) were quantified using
gas chromatography. Notably, the addition of sorbitol resulted in an increased yield of 2
under dark conditions, as detailed in Table 1.

OH

Synechocystis sp. PCC 6803, sorbitol
\\s CFs H,0, 25 °C, 24 h > @)*\CF?’
1 Scheme 1 2
Table 1.
Light cond.  Sorbitol (M) 2/% 2/%ee (config.)
light none 34 33(S)
dark none 10 25(S)
light 0.5 30 33(S)
dark 0.5 35 24 (S)

1) S. Tanaka, H. Kojima, S. Takeda, R. Yamanaka, T. Takemura, Tetrahedron Lett., 2021, 77, 153249
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Lipase-catalyzed alkoxycarbonylation in the presence of a solid
acid catalyst

(Department of Chemistry, Graduate School of Science, Osaka Metropolitan University)

OYuto Yamamoto, Hideo Kojima
Keywords: Lipase, Alkoxycarbonylation, Solid Acid Catalyst, Alkyl Phenyl Carbonates

Lipases have been widely utilized in organic synthesis due to their high activity, high
selectivity, and ease of handling under mild reaction conditions. Many studies have been reported
on the lipase-catalyzed synthesis of carboxylate esters. However, few studies have been reported
on the lipase-catalyzed synthesis of carbonate esters. We have previously developed the
lipase-catalyzed zert-butoxycarbonylation of primary alcohols using di-zerz-butyl dicarbonate.' In
this research, we have investigated the lipase-catalyzed alkoxycarbonylation of alcohols using
alkyl phenyl carbonate in the presence of a solid acid catalyst.

For example, the reaction of benzyl alcohol with fert-butyl phenyl carbonate (5 equiv.) was
carried out in the presence of Candida rugosa lipase (lipase/1 = 20 (w/w)) in hexane at 40°C for
72 h to afford carbonate 2 (Scheme 1). We found that the addition of SiO; increased the yield of
carbonate 2 (Table 1). Thus, a solid acid catalyst like SiO, was shown to work in the

lipase-catalyzed tert-butoxycarbonylation.

0
OH O\ 0o )< Lipase, Additive o)l\o)<
O)I\O Hexane, 40°C, 72 h ©/\

1 2

Scheme 1

Table 1
Lipase Additive (mg) Yield (%)

- 39
SiO, (130) 84
a) Determined by Gas Chromatography.

Candida rugosa lipase

1) N. Kishi, H. Kojima, ChemistrySelect, 2019, 4, 9570-9572.
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Lipase-catalyzed alkoxycarbonylation in the deep eutectic
solvent/water system

(Graduate School of Science, Osaka Metropolitan University) O Taito Nagamoto, Yuto
Yamamoto, Hideo Kojima

Keywords: Lipase, Aqueous Deep Eutectic Solvent, Alkoxycarbonylation, Alkyl Phenyl
Carbonate

As alternatives to organic solvents, deep eutectic solvents (DESS), which are prepared by
mixing a hydrogen bond acceptor and a hydrogen bond donor with heating until a liquid is
formed, have been acknowledged as green solvents. Among them, aqueous DESs (DESs/water
systems) have recently been evaluated as solvents in lipase-catalyzed reactions. Lipases have
been widely utilized in organic synthesis due to their high activity and selectivity, and their
ease of handling under mild reaction conditions.

The alkoxycarbonyl group has been employed as a protecting group for alcohols and
amines. Recently, enzymatic protecting techniques have gained increasing importance in the
promotion of green and sustainable chemistry. In this research, we have investigated the lipase-
catalyzed alkoxycarbonylation using alkyl phenyl carbonate in the DESs/water systems.

For example, the reaction of 4-methylbenzyl alcohol (1) with benzyl phenyl carbonate (2)
(3 equiv.) was carried out in the presence of Candida antarctica lipase B (CALB) (lipase/1 =5
(w/w)) in a solution (4 mL) with different ratios of DES (choline chloride/urea/water or choline
chloride/glycerol/water (1:2:1))/hexane (1:4) at 40 °C for 3 h (Scheme 1). The results showed
that the aqueous DES (choline chloride/urea/water)-hexane mixed solvents were superior to
hexane in the benzyloxycarbonylation of 4-methylbenzyl alcohol (Fig. 1).

2 X
OH CALB
/©/\ - ©/\OJLO - ©/\0 0/\©
H,C °
3 , Solvent, 40 °C, 3 h HyC

1 3

Scheme 1

__ 100
xX

= 50

- &
>_| 0 e —_—

DES 1:4 Hexane

Aqueous DES : Hexane
B ChCl:U:water=1:2:1 =ChCl:Gly:water=1:2:1

Fig. 1
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Asymmetric reduction of keto esters using Pisum sativum as a
whole-cell biocatalyst

(Graduate School of Science, Osaka Metropolitan University) ORyota Shimamoto, Yuya
Machi, Hideo Kojima, Satomi Takeda
Keywords: Pisum sativum, Asymmetric Reduction, Keto Esters, Whole-cell Biocatalyst

Pea (Pisum sativum) is widely cultivated throughout the world because it is easy to
grow and inexpensive. Polyphenols obtained from peas by extraction have a wide range of
pharmacological activities and have been applied to nutraceuticals, but there are few
examples of their use as biocatalysts for material transformations. In this study, we
investigated the use of Pisum sativum as a whole-cell biocatalyst for the preparation of
optically active a- or B-hydroxy esters, which are used as chiral building blocks for the
synthesis of pharmaceuticals and agrochemicals.

Pisum sativum cv. Alaska was grown under fluorescent light (40 pmol m? s!) at 25 °C
for 14 days. The seedlings, sterilized in 0.5% sodium hypochlorite solution, were used for
the reaction. The seedlings (200 mg) were added to the aqueous solution of a- or B-keto
ester (5 mL) and allowed to react under the illumination of light (L) (40 umol m? s) or in
the dark (D) for 24 h at 25 °C (Scheme 1). The product was extracted with ether. Yield and
enantiomeric excess (ee) were determined by gas chromatography. In all cases, the
corresponding alcohols were obtained with good to high ee values. The results are shown in

Table 1.
o}
)J\nzo\/ Pisum sativum cv. Alaska OH (;_)H
o H,0,25°C,24h oL~ + /\n,o\/
PAEE o o
(R) (s)
o o J< pi " Alask OH O J< OH O J<
sum sativum cv. aska s
> +
)l\/u\o H,0,25°C,24h /'\)Lo /\)Lo
‘BAA ®) 0]

Scheme 1

Table 1. Asymmetric reduction of keto esters using Pisum sativum cv. Alaska.

Substrate Light cond. Yield (%)* ee (%)*
PAEE L 14 88 (R)
PAEE D 20 86 (R)
‘BAA L 89 >99 (S)
‘BAA D 60 >99 (S)

*Determined using GC. All values represent the mean of three experimental results.
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Biotransformation of cyclohexane to s-caprolactone using
Arabidopsis thaliana as a whole-cell biocatalyst

(Graduate School of Science, Osaka Metropolitan University) (OYuya Machi, Jina Yoshida,
Hideo Kojima, Satomi Takeda

Keywords: Enzymatic Cascade Reaction; Arabidopsis thaliana; e-Caprolactone;
Whole-cell Biocatalyst

The synthesis of high-value-added substances often involves multi-step reactions,
requiring isolation and purification of products at each step. Recently, cascade reactions
consisting of multiple enzymes have attracted much attention. By using such enzymatic
cascade reactions, multiple chemical transformations can be performed continuously
without the need to isolate intermediate products. Furthermore, in the enzymatic
cascade reactions using whole cells, the coenzyme regeneration system is provided as
an intrinsic cellular metabolic pathway, and a one-pot reaction system can be
constructed, enabling multi-step molecular transformations under simpler and less
expensive conditions. Previously, we have reported on the use of Arabidopsis thaliana
(A. thaliana) as a whole-cell biocatalyst to synthesize optically active alcohols by
asymmetric reduction of ketones." Since A. thaliana is known as a model plant, which is
easy to cultivate and its entire genome has already been analyzed, it is easy to obtain
mutant strains in which specific enzymes are disrupted or strongly expressed. In this
study, we investigated the whole-cell enzymatic cascade reaction from cyclohexane (1)
to e-caprolactone (2) (Scheme 1).

A. thaliana seeds were sown on agar medium and incubated under light (40 umol
m=2 s') at 22°C for 2 weeks. 100 mg of the plants was added to 5 mL of phosphate
buffer solution (pH 7.0) containing substrate (0.5 mM) and the reaction mixture was
incubated under light (40 umol m2 s') or in the dark at 25°C for 24 h (Scheme 1). After
the reaction, the plant was removed and the mixture was extracted with ether. The yields
were determined by gas chromatography. We found that 2 was produced in 15% yield
under light conditions and 11% yield under dark conditions from 1.

Arabidopsis thaliana whole cell

OH o) o (o]
E1 E2 E3 o o
—_— —_— —_—
~——
1 1 2 2
Enzymes: E1, E2, E2
Scheme 1

1) S. Takeda et al., Plant Biotechnol., 28, 77-82 (2011).
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cDNA display I2&DRA FLT R7ED UEERKRTF K7 T4
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In vitro selection of streptavidin-binding cyclic peptide aptamers by cDNA display ('Graduate
School of Science & Engineering, Saitama University, Japan, 2Epsilon Molecular Engineering,
Japan) Tomoki Kon'!, ODaiki Katakura', Yuki Mochizuki 2, Naoto Nemoto'*

Biotin has been known to have high affinity with streptavidin. On the other hand, its high
affinity for streptavidin makes it difficult to purify biotinylated protein with a streptavidin-
immobilized column because of denaturation of the target molecule. Although a linear SBP
(streptavidin binding protein) tags have already been developed in previous studies, we aimed
to develop more shorter cyclic peptide aptamer tags. In this study, we screened by cDNA
display with a 20-residue cyclic peptide library and obtained some cyclic peptide tag candidates
that bind to streptavidin.

The protein (GFP) fused with this peptide tag was expressed in E.coli and compared between
the new SBP-tagged purification and His-tagged purification. As a result, the purification
efficiency of SBP-tag purification is lower than that of His-tag purification, but the number of
nonspecific bands is fewer. We will try to improve the purification efficiency by considering
the elution conditions.

Keywords : cDNA display, cyclic peptide aptamer, affinity tag

EXFAIA R R TED  EDOEWBIMEZ AT 52 DML TS, —H,
ANV RTEVCEERT T L TRET DERIE O RFEE O T DI L
ST CONEEE 2D BN TOEMENREE 25, KITHFETT TIc) =772
SBP (streptavidin binding protein) % 7 23FAFE STV 523, FHa 1L L 0 EOERIR{EA
TFRT T E~—2 O E BiE Lo, AWFETIL 20 HEOBRRILRTF KT A
77V T D cDNA display ZHHWTAZ U —=2 7 %17\, AL T hTEY
NIFEAET RS E B LT,
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fl L Histag fE8 & THlg L7z, £ ORER, Bl SBP ¥ 7 #EHClX His tag fEHIT A~
E@@%mﬁm%@@\#%ﬁﬂyﬁﬁwﬁﬁoko%m%#®@ﬁfﬁﬂﬁ$®&
B A D,
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Enzymatic metabolic reactions compartmentalized in liposome with a skeletal DNA
nanostructure (Institute of Advanced Energy, Kyoto University) (*Graduate School of Energy
Science, Kyoto University)OFuta Komatsubara'- %, Peng Lin', Eiji Nakata', Hiroaki Konishi"
2. Takashi Morii'

Metabolic reactions take place with high efficiency and precision in the cell, where an
enormous number of molecules are densely mixed. It is believed that increasing the
concentration of intermediates enhances the enzymatic reaction rate by compartmentalizing
substrates and enzymes in intracellular organelles. Quantitative evaluation of such
compartment is necessary for understanding its actual benefit and for the development of
artificial organelles.

In this research, we have designed an enzymatic metabolic reaction system on a ring-shaped
DNA nanostructure that could be compartmentalized with liposome to construct an artificial
organelle. Controlling the number and location of enzymes within a defined size of liposome
would allow quantitative evaluation of the metabolic reaction in the compartment.

Keywords : Enzyme metabolic reaction;, DNA nanostructure; Compartment, Liposome

RN AR % 7 B R TN B E CHAF LT AR IR BE IS B D IS b b BT,
RO EREE DO RNFETHETT D, OO OOMEL LT, EEEBREN
FEDXENZ 3T HILD Z S L2 /TS EORED ERAHITF o5,
AT TIX, U > 7Rk DNA F /7 #5EK DIy 7 5u 2 il U CRLE L 72k 9%, U
Y —MINE L CATHIBNEE OS2 Z 212k Kb S 72 ARG S
& E BN 5,

liposome

DNA nanostructure enzymes

1) Self-assembly of size-controlled liposomes on DNA nanotemplates. Y. Yang, J. Wang, H. Shigemitsu,
W. Xu, W. M. Shih, J. E. Rothman, C. Lin, Nat. Chem. 2016, 8, 476-483.

2) A modular zinc finger adaptor accelerates the covalent linkage of proteins at specific locations on
DNA nanoscaffolds. E. Nakata, H. Dinh, T. A. Ngo, M. Saimura, T. Morii, Chem. Commun. 2015, 51,
1016-1019.

3) Spatially Organized Enzymes Drive Cofactor-Coupled Cascade Reactions. T. A. Ngo, E. Nakata, M.
Saimura, T. Morii, J. Am. Chem. Soc. 2016, 138, 3012-3021.
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Prediction and Validation of Proline-containing Tripeptides with Angiotensin I-converting
Enzyme Inhibitory Activity (‘Kyushu Institute of Technology, *Vital Resources Applied
Laboratory) OMizuho Tanaka,' Yuki Fujimoto,' Toshiya Hatakenaka, " > Tamaki Kato'

Angiotensin [-converting enzyme (ACE I) is an enzyme associated with increased blood
pressure and various inhibition studies have been conducted to alleviate hypertension. Some
short-chain peptides are known to have ACE I inhibitory potential and many of them contain
proline. In this study, we focused on tripeptides that contain proline and have ACE I inhibitory
activity and attempted to use machine learning to predict those with high inhibitory activity.
First, the ICso of known inhibitory peptides were collected from an online database. Next,
docking simulations of these inhibitory peptides and ACE I were performed using MOE to
collect data on the interaction. The relationship between the collected data and ICsp was learnt
by PyCaret, and the learning results were used to predict candidate inhibitory peptides for
tripeptides containing proline in the sequence. Several tripeptides predicted to have high ACE
I inhibitory activity were selected and synthesized by conventional peptide solid-phase
synthesis using the Fmoc strategy, and the ACE I enzyme inhibitory activity was measured in
vitro.

Inhibitory activity measurements showed that some of the predicted tripeptides had
inhibitory activity at uM to tens of uM levels. This demonstrates the applicability of machine
learning prediction methods to the screening of peptides with inhibitory activity.

Keywords : Hypertension, Angiotensin I-Converting Enzyme, Machine learning, PyCaret

TUVFT v 1 B (ACE D) 13Mm)E ERICRES 2R TH Y, miE
OFREFNZ AT TE FE I ERENFIENITON TN D, BT F Ficd ACE T HE
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1) Prediction and Validation of Proline-containing Tripeptides with Angiotensin I-converting Enzyme

Inhibitory Activity Using Machine Learning Models. T. Hatakenaka, Y. Fujimoto, T. Kato, Letters in
Drug Design & Discovery, 2023, in press.
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Functional Regulation of Oxidative Enzymes Through On/Off Switching of Electron Transfer
Chain ('Waseda University) OSatoshi Hasegawa,' Ryota Kato,'Daisuke Umeno!

Dynamic control of engineered metabolic pathways is often achieved by turning on and off the
expression of biosynthetic genes. Here, we sought to implement the regulator domain directly
to the key biosynthetic genes, specifically by controlling the electron transfer chain required
for the catalytic turnover of oxidation enzymes. Electron transfer flavoprotein (ETF) is a
protein that regenerates FAD necessary for oxidative reactions by discarding electrons drawn
from the cofactor FADH; into quinone sink through a chain of electron transfers. In this study,
we attempted to develop an on/off control system for the synthesis of fatty acids and organic
acids by externally controlling the electron-transfer function of the ETF protein. We searched
for peptide tag insertion sites in ETF,, ETFg, and ETFqo, which are responsible for electron
transfer, without impairing their functions. We found 2, 1, and 3 insertion sites for ETF,, ETFg,
and ETFqo, respectively. E. coli strain expressing the tag-inserted ETF, exhibited conditional
induction of oxidative process by the addition of targeted molecules.

Keywords: Synthetic Biology, Biosensor, Metabolic Engineering, Intracellular FElectron
Transfer
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Protein Folding Promotion Using Redox-Active Liquid-Liquid Phase Separation Materials
(‘Graduate School of Engineering, Tokyo University of Agriculture and Technology, *KISTEC)
OYukino Yamashita,' Takahiro Muraoka,'

Proteins are functional macromolecules notable for mediating various vital biological
reactions as well as pharmaceuticals. Folding into the native conformation is essential for
proteins to express the biological functions. Non-native and misfolded proteins cannot work
properly and also aggregate via intermolecular contacts between exposed hydrophobic amino
acid residues. The protein aggregation causes some serious problems such as decrease in the
yields of functional proteins and pathology. Artificial materials that promote protein folding
have been developed. Although a number of synthetic materials, such as nanogels and thiol
compounds, that promote folding have been developed, the previous systems require time-
consuming chromatographic purification at the final step.

In this study, we focus on liquid-liquid phase separation systems to facilitate the separation of
native proteins after the folding reactions. Liquid-liquid phase separation triggered by
hydrophobic interactions could isolate the non-native proteins that expose hydrophobic
surfaces. We have developed the thermo-responsive phase separation materials based on
elastin-like polypeptide.

Keywords : Liquid-Liquid Phase Separation,; Protein Folding; Elastin-like Polypeptide
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1) C. B. Anfinsen, Science 1973, 181, 4096.

2) T. Nishikawa, K. Akiyoshi, J. Sunamoto, J. A4m. Chem. Soc. 1996, 118, 6110-6115.
3) S. Okada et al., Chem. Sci. 2023, 14, 7630-7636.
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Improved Degradation of Polyethylene Terephthalate Film by
Cutinase Using 1-Dodecyl-1H-1,2,3-Triazole-4-Carbaldehyde
Surfactant

(‘Graduate School of Environmental Science, Hokkaido University, *Faculty of
Environmental Earth Science, Hokkaido University) OJoel Muyomba,! MD
Sadikur Rahman Shuvo,' Akira Onoda.'*

Keywords: PET; Biodegradation; Surfactants; Enzyme activity

The use of enzymes for the biodegradation of PET is still under investigation
for improvement; Cutinase is one of the PET hydrolyzing enzymes that has been
shown to have the highest degradation activity toward PET film compared to other
enzymes.! Research to improve its activity has mainly focused on modifying
cutinase through enzyme engineering. Our group previously reported that modified
cutinase with  1-hexyl-1H-1,2,3-triazole-4-carbaldehyde (CsTA4C) showed
improved activity compared to the unconjugated enzyme.? However, due to the
increased hydrophobic nature of the longer alkyl chain of triazole carbaldehydes,
the conjugation of enzymes using longer alkyl triazoles became improbable.
We therefore used 1-dodecyl-1H-1,2,3-triazole-4-carbaldehyde (Ci1.TA4C) as a
surfactant to modify the PET film surface making PET chains more accessible for
the enzyme. C12TA4C was observed to improve the catalytic activity of cutinase
without conjugation. The triazole surfactant was then compared to the effect of the
anionic surfactant on cutinase since anionic surfactant had been demonstrated to
improve PETase enzyme activity on PET.?
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1) E. H. Acero, D. Ribitsch, Bioconjugate Chem. 2019, 30, 2427-2434. 2) A.
Onoda, ChemBioChem 2020, 21, 1274 —1278. 3) M. Furukawa, ChemSusChem
2018, 11, 4018 —4025.
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Preparation and properties of chymotrypsin chemically modified with benzoxaborole

(Department of Applied Chemistry, Kanazawa Institute of Technology) (ORyoga Tsuchiya,
Yamato Yoshida, Shin Ono

Benzoxaborole is a derivative of phenylboronic acid and has a binding affinity for cis-diol
compounds. Recently, benzoxaborole has attracted much attention for its application because
of its sugar-binding ability even at neutral pH. We have introduced benzoxaboroles into the Lys
side chains of enzymes and investigated the changes in the characteristics of the enzymes. In
this study, we introduce several benzoxaboroles into the Lys side chains of chymotrypsin and
report the changes in enzymatic activity and properties of the enzyme by adding sugar-binding
properties.

Keywords : Benzoxaborole; Chemical modification, Chymotrypsin; Enzymatic activity; Sugar-
binding ability

NV F YR e —/ L (benzoxaborole, Bob) 1%, W77 Fh—AR~w ) —Rp DY
A — V= EEE RO EMITR LT, BIRIIZEHE L TR T 2 5EE2 FF > T
L7, EIELOHEE Y —~DIGHMER SN TS Y. 22T, XU RIED Lys
PERIEIZT o Z M Bob 8 AT 5 Z & THREHARM T DEEZ 5 L, BEmZ v
7B DOWERE T BT DM AT TN D,

AEl, Bob @7 2 / #FE K (5-Amino-2-(hydroxymethyl)phenylboronic Acid Cyclic
Monoester) % 7 /L% U U bt%, N-t RaxI #7224 I RiEHTZ 27 /LIZE N
Bob {&fifi%y ¥ (Bob-NH-GIt-NHS) %\, BEmZ o 7B L L TxE R T
(Csin) ZE:H LT, Bob &N FEA L7727 4 2 Bob (Bob'MCsin) ZFH%l L7-. 15
54172 BobMCsin DX 7'F NI 2 MK R E, RIRD Csin D b DITHH
BT 52 LN, BASAT Bob #3137 F NEE DMK RIEMEIZ T2
L7aNWZ ERRENTZ. S HIZ, BobMCsin D7 H 12— A F T VX VRS L~D
BURPEZ B L TV D O THbETHRET 5.
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A J_ L
/B H O—N
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(6]

Bob-NH-GIt-NHS D&

1) Recent Developments in the Chemistry and Biological Applications of Benzoxaboroles. A.
Adamczyk-Wozniak, K. M. Borys, A. Sporzynski, Chem. Rev. 2015, 115, 5224-5247.
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Detection of TEV protease by pore blockage in Outer Membrane Protein-G Nanopore mutation
(‘Graduate School of Science and Engineering, Gunma University) O Haruka Suzuki,'
Tosiyuki Tosaka,' Kouki Kamiya'

Outer membrane protein (Omp) forms a nano-sized pore and transports ions and nutrients.
The pore of outer membrane protein G (OmpG) that is one of the Omp family has a -barrel
structure. Recently, it has been reported that DNA and antibodies are detected using OmpG.
The detection of protease which is the purpose of this study enables the sensing of diseases for
the identification of kinds of cancer. In this study, we developed a detection method of protease
using OmpG nanopore mutation that was conjugated with linker containing some kinds of
protease recognition sites. First, we prepared the OmpG nanopore mutation with the linker
containing the TEV protease recognition site and examined the length of the linker that induces
pore blockage. We investigated differences in single-channel currents of OmpG before and
after cutting the linker using a patch-clamp amplifier (Figure 1).

Keywords : Nanopore; TEV protease; Patch-clamp amplifier

SMEE & L 2X 7 ' Omp (Outer membrane protein) (%, 7/ YA XDOF(RT) &AL L |
HIMINA DA F o RORBY OB EIT>TW0D, Omp 77 IV —DOEHDTHDH
OmpG 1L B- NS E L OBEEBNE S X7 ETHY (1 ROR Y XTF RN
5F ) RT EEKT D, I4E, OmpG % VT DNA SCHUARDRRH N TE 5 2 L 3k
HENTWD, AFFEEORIETH D 7 uT 7 —EORENAREIC 2T, 2SA DR
DIRIER EEIFR D' > v TR FREIZ e D, AW TIE, HEFEEO 7 7 —ER
WhAN ATt ) v —% T ) R TIMAINT 52 LT, e T T —BoREBEE RN T 5,
¥4, TEV 7 a7 7 —Ei#Es 2 O &SGR MR Y B —% OmpG T/ RTIZ
BAE LT, RT7TOAENEZ DV v H—DRSERH Lz, Vo —YIlEiko 1 4
VB DO AL E NTRED X F 7 Z o FYETHRIE L 7= (Figure 1),

(A) (B)

-
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20s
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Figure 1 (A)The signal of OmpG mutation. (B)The signal of OmpG mutation with the linker.
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Enzyme integration by YK peptide tag fusion in E. coli and its effect on 3-hydroxybutyrate
synthesis(/School of Life Science and Technology, Tokyo Institute of Technology, School of
Engineering, The University of Tokyo). O Bungo Kozasa', Sae Nakayama', Masahiro
Hashimoto', Takayuki Miki'?, Hisakazu Mihara'

Cells are leveraged as factories for mass production by modifying the metabolic pathways
to produce desired compounds. The integration of enzymes is essential in this process. Local
concentration of enzymes accelerates the cascade reactions by transferring the intermediates
from one enzyme to another.

We aimed to establish a more straightforward strategy for enzyme accumulation by using
self-assembling peptide tags. Previously, we have developed YK peptides, composed of repeats
of tyrosine and lysine, self-assembled intracellularly. In this study, we fused the YK 11 peptide
to B-ketothiolase (PhaA), (S5)-3-hydroxybutyryl-CoA reductase (Hbd), and propionate CoA
transferase (Hbd) for efficient production of (S)-3-hydroxybutyrate. We expressed these
enzymes in E. coli, and the yield of 3-hydroxybutyrate was evaluated. Unexpectedly, the fusion
of the peptide tag resulted in a 60% decrease in yield.

To confirm the cause of the yield decrease, we examined each enzyme's activity in the
soluble and insoluble fractions of the lysate. The results showed that PhaA lost its activity
dramatically, while the expression of Hbd was significantly reduced. Of note, despite the
significant decrease in the activity of the respective enzymes in the cell lysate, the intracellular
evaluation showed only a 60% yield decrease. This study indicates the necessity to construct
and evaluate in living cells.

Keywords: Enzyme engineering, Peptide engineering, Self-assembling peptides, Metabolon

HIIEEFEDO L L CUER STV D, MM OREHREZWZE L, EHoil
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VEE CoA N T A7 =T —BMHbAIZEE L. (S)-3-B N r % EEE DY 72 Rk
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UHRAK T D JFIA 2 g8 3 < AR o rlYEIEE 2y . RIEMEEI Y Z 2 g VT
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Examination of proximity and reaction efficiency of enzymes by external stimulation (! School
of Science and Technology, Gunma University, *Graduate School Science and Technology,
Gunma University) OMomoka Takazawa, Koki Kamiya?

It has been reported that cascade reactions of the multiple enzymes connected with a protein
linker were more efficient than the reactions of isolated enzymes. The change of an active and
inactive of enzyme cascade reactions by this approach is difficult because multiple enzymes
are bonded to the linker. In this study, we introduce an amino acid sequence of zinc finger to
the linker between multiple enzymes in order to change the active and inactive of the reactions.
An accumulation of zinc finger domains that were promoted by an external stimulation such as
metal ions caused a proximity of enzymes.

Keywords : Enzyme; Linker; Metal lon

B 7 A — REOGDER % 7o/ NS B I T T B 72 4R CITAii/ NaR e
AR L7 N THIIEE 7 L O KEHEOAFZE 3 D ST 1 AN THila o XE kT
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2L ZHLMC LTS, DNA IZEEZOIBICEZ A SN TV 5723, DNA IZA
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Z 2 CARMFFE T, AMEBRIIC B A v 2 W T, BEE DT L SR D L5F
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Wb CHRBE S, RIGRZMRE L7, Ab#ie His ag g, ¢ & ¢
YA B B b 75T 4 —E (T 1. SDS-PAGE & L= FEES
W AR ORI L7 (Fig 1), 15 A e
£ A2 DAFMEIC LB FRET JIEZ4T- %\ - N
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EYFP/ECFP k78 1.6 572 2 7= DIt L, Fig.| ECFP-zinc finger-EYFP ¢)/F 1
e A A EMx TEe X oI E% i:%_ftmnwmc,aui(—zm) sfgmmmtmayb,suzuzm—)
B LT 7 CHE 2.9 5 & FRET Zhm £+ =1 2em /) 0\
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Fig2 HiAAA A+ A & 5 FRET M58
1) Anna H., et al,, Trends Cell Biol. 2012, 22,12
2) Aoi Mameuda., et al,, Anal. Chem. 2023, 95, 9548-9554
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Investigation of crystallization of crystallized protein expressed using cell-free protein
synthesis (!School of Science and Technology, Gunma University, >Graduate School of Science
and Technology, Gunma University) O Yume Kosuge,' Koki Kamiya?

In living cells, biopolymers exist at high density is called a molecular crowding state. The
proximity of the enzymes causes an efficient cascade reaction. Our goal constructs an
efficiency bioreactor system that mimics intracellular conditions using an artificial cell model.
In this study, we use Cry3Aa of a crystallized protein for generating the enzyme proximity.
Cry3Aa proteins spontaneously form crystals in the bacterium Bacillus thuringiensis (Bt).
Water-soluble proteins are entrapped within the nanoporous channels of Cry3Aa crystals. It
takes about three days to form Cry3Aa crystals in Bt cells. In this study, we examine conditions
of the crystal formation of Cry3Aa synthesized using a cell-free protein synthesis. Crystal
formation of Cry3Aa was investigated using a dynamic light scattering (DLS) measurement,
microscope observation, and protein electrophoresis.

Keywords : Cell-free protein synthesis, Protein, Crystallization

RN Tl ARE D TSI T DA+ 70T 4 V7 RBE W D,
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Fig.1 fEfbfb ¥ > 73278 Cry3Aa DML 2 /37 BB
1) Bradley S. Heater. et al, Journal of the American Chemical Society, Vol.142 (2020), pp.9879-9883
2) Qian Sun. et al, Bioconjugate Chemistry, Vol.33 (2022), pp.386-396
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Synthesis of self-assembling peptides conjugated with integrin-
targeting peptides as biomaterials for cancer cell culture

(School of Life Science and Technology, Tokyo institute of Technology)
OLi Man, Hisakazu Mihara, Hiroshi Tsutsumi
Keywords: Self-assembling peptide, Integrin-targeting peptide

Malignancy of tumors is not only dependent on cellular properties, but also dependent on the
milieu around tumor tissues, which is called tumor microenvironment. In the tumor
microenvironment, one of the key components is extracellular matrices (ECMs). ECM proteins
can bind to integrins on cancer cell membranes. The integrin can regulate various activities of
cancer cells—adhesion, proliferation, apoptosis, metastasis and etc'2. Many biologically active
motif sequences which can bind to integrins have been identified from ECM proteins.
Previously, we developed a short self-assembling peptide (FFiK), which could self-assemble
into beta-sheet structure and form stable and transparent hydrogel for cell culture scaffolds®.
However, (FFiK), does not have biological activities to regulate cancer cell functions. The
conjugation of integrin-targeting bioactive sequences with (FFiK), can regulate cancer cell
bioactivities via ECM-integrin interaction.

In this research, (FFiK), derivatives conjugated with integrin-targeting peptides were designed
and synthesized. Then, cell adhesion and proliferation activities of functionalized (FFiK),
derivatives were investigated.

1. Desgrosellier, J. S. & Cheresh, D. A. Integrins in cancer: biological implications and
therapeutic opportunities. Nat. Rev. Cancer 10, 9-22 (2010).

2. Hamidi, H. & Ivaska, J. Every step of the way: integrins in cancer progression and metastasis.
Nat. Rev. Cancer 18, 533-548 (2018).

3. Chia, J. Y., Miki, T., Mihara, H. & Tsutsumi, H. Biofunctional supramolecular hydrogels
fabricated from a short self-assembling peptide modified with bioactive sequences for the
3D culture of breast cancer MCF-7 cells. Bioorg. Med. Chem., 46, 116345 (2021).
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Enhancing antitumor efficacy by glutathione-depleted
nanophotosensitizers with photo-triggered strong hyperthermia
and ROS generation

(Department of Chemical Engineering, National Chung Hsing University, Taiwan)
Wen-Hsuan Chiang, Yu-Hsin Chen, I-Ju Liu

Keywords: Nanophotosensitizers; Polydoapmine, Thermo-enhanced GSH depletion; NIR-
triggered ROS generation; Dual-modal cancer phototherapy

Dual-modal phototherapy based on the combination of photodynamic therapy (PDT) and
photothermal therapy (PTT) has emerged as a promising strategy for cancer treatment.
However, the poor photostability and photothermal conversion efficiency (PCE) of organic
small-molecule photosensitizers, and the intracellular glutathione (GSH)-mediated reactive
oxygen species scavenging result in unsatisfactory antitumor efficacy of dual-modal
phototherapy. To address these issues, in this study, a versatile nanophotosensitizer system was
successfully fabricated by ingenious incorporation of indocyanine green (ICG) into PEGylated
chitosan (PEG-CS)-decorated polydopamine (PDA) via multiple n-n stacking, hydrophobic
and electrostatic interactions. The attained ICG@PEG-CS/PDA nanophotosensitizers exhibited
the outstanding photothermal stability, high PCE (ca 62.8 %), prominent singlet oxygen-
generating and PDA-mediated GSH-consuming capability. After being internalized by CT26
cells, these nanophotosensitizers under 808 nm near-infrared (NIR) laser irradiation effectively
produced singlet oxygen with the aid of thermo-enhanced intracellular GSH depletion to
promote mitochondrial damage and lipid peroxide formation, thus eliciting ferroptosis and
apoptosis. The in vivo antitumor efficacy studies further demonstrated that the ICG@PEG-
CS/PDA nanophotosensitizers markedly inhibited CT26 tumor growth by NIR-activated
intense hyperthermia and redox homeostasis disruption without systemic toxicity. Our study
presents a new strategy to augment antitumor effect of dual-modal phototherapy by
ICG@PEG-CS/PDA nanophotosensitizers.

1) L. Feng, R. Zhao, L. Yang, B. Liu, S. Dong, C. Qian, J. Liu, Y. Zhao, ACS Nano 2023, 17, 1622. 2)
X. Li, J. F. Lovell, J. Yoon, X. Chen, Nat. Rev. Clin. Oncol. 2020, 17, 65. 3) N. Kwon, G. O. Jasinevicius,
G. Kassab, L. Ding, J. Bu, L. P. Martinelli, V. G. Ferreira, A. Dhaliwal, H. H. L. Chan, Y. Mo, V. S.
Bagnato, C. Kurachi, J. Chen, G. Zheng, H. H. Buzza, Angew. Chem. Int. Ed. 2023, 62, €202305564.

© The Chemical Society of Japan - P2-2pm-59 -



P2-2pm-60 BAL$4 H104EFES (2024)

R MR TF KTESLI=-£F- /0y KOE/RE T+ +
H—T IV R DIREE

(FERKEHMET) OMAHt ' - SHEAN ' - REFS50 2 - ILFIESES - FER !
Synthesis of Gold Nanorods Modified with Hepatocellular Carcinoma Targeting Sequence
Peptides and Verification of Their Photothermal Effects (' Department of Materials Chemistry,
Ryukoku University, Ecology and Environmental Engineering Course, Faculty of Advanced
Science and Technology, *Department of Food Sciences and Human Nutrition, Ryukoku
University) OShoya Fujimoto!, Takahito Imai!, Asano Masahiro®, Masayuki Yamasaki’and
Kin-ya Tomizaki'

Recently, photothermal therapy using gold nanorods with photothermal conversion
properties has attracted attention as a minimally invasive therapeutic strategy for the selective
treatment of cancers. In this study, we are focusing on DDS using SP94 peptide, which
specifically binds to GRP78, a glucose-regulated protein on the cell membrane of
hepatocellular carcinoma. In this study, we modified sufaces of gold nanorods with the
hepatocellular carcinoma target peptide, charaacterized their complexation, and verified the
difference in photothermal effects using two types of cancer cells.

First, gold nanorods were synthesized using the CTAB (hexadecyltrimethylammonium)
method and surface-modified with mPEG-SH (polyethyleneglycol methyl ether thiol) in
aqueous solution for 30 minutes. Then, SP94-tethering RU188 peptide was used to modify the
surface of the nanorods in aqueous solution for 24 hours to synthesize the target product. The
cytotoxicity of the target product was evaluated in human hepatocellular carcinoma (HepG2)
and human cervical carcinoma (HeLa) after irradiation with 808 nm NIR at 2 W/cm2 for 5 min.

Keywords : Peptide ; Gold nanorod ; Hepatocellular Carcinoma

R, ABEHBEHELO€FT /0y FERW-+ MF—TIILEENMERIELE
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Wireless charging-mediated angiogenesis and nerve repair by
adaptable microporous hydrogels

(Department of Biomedical Engineering and Environmental Sciences, National Tsing Hua
University, Hsinchu 300044, Taiwan.) OShang-Hisu Hu
Keywords: Drug delivery; functional polymer; wireless charging; hydrogel; traumatic brain

injury

Traumatic brain injury causes inflammation and glial scarring that impede brain tissue
repair, so stimulating angiogenesis and recovery of brain function remain challenging. Here we
present an adaptable conductive microporous hydrogel consisting of gold nanoyarn balls-
coated injectable building blocks possessing interconnected pores to improve angiogenesis and
recovery of brain function in traumatic brain injury. We show that following minimally invasive
implantation, the adaptable hydrogel is able to fill defects with complex shapes and regulate
the traumatic brain injury environment in a mouse model. We find that placement of this
injectable hydrogel at peri-trauma regions enhances mature brain-derived neurotrophic factor
by 180% and improves angiogenesis by 250% in vivo within 2 weeks after electromagnetized
stimulation, and that these effects facilitate neuron survival and motor function recovery by
50%. We use blood oxygenation level-dependent functional neuroimaging to reveal the
successful restoration of functional brain connectivity in the corticostriatal and corticolimbic
circuits.'

1) R. S. Hsu, S. J. Li, J. H. Fang, I. C. Lee, L. A. Chu, Y. C. Lo, Y. J. Lu, Y. Y. Chen, S. H. Hu, Nat.
Comm. 2022, /3, 5172.
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Intracellular behavior of peptide heterodimers labeled with FRET probes

(!Department of Materials Chemistry, Ryukoku University, 2Department of Food Sciences
and Human Nutrition, Ryokoku University) OKaren TANAKA!, Masayuki YAMASAKI?,
Kin-ya TOMIZAKI:

In recent years, research on drug delivery systems targeting cellular organelles has attracted
much attention. However, when drugs are taken into cells by endocytosis, endosomal escape
of drugs is a bottleneck to cytoplasmic distribution. Therefore, disrupting the endosomal
membrane facilitates endosomal escape of drugs and efficient drug delivery. In our previous
study, to improve drug escape from endosomes, two different types of peptides were dimerized,
in which the N-terminus of a drug carrier peptide (Cap-p) ) was modified with a pH-responsive
fusogenic peptide (GALA peptide) » and a nuclear localization signal peptide (NLS) to form a
disulfide bond-mediated peptide heterodimer (GALA-NLS), respectively. In this study, we
synthesized a peptide labeled with two different fluorescent dyes (HC-GALA-NLS-FAM) and
observed the localization of heterodimers in cells using FRET.

Keywords : endocytosis, endosome; pH-responsive fusogenic peptide ; FRET
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1) Tomizaki, K.-Y. et al. Molecules 2017, 22, 1916.
2) Nanda K.Subbarao, et al. Biochemistry 1987, 26, 2964-2972.
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RNA encapsulation and photo-responsive release by caged coacervates based on liquid-liquid
phase separation

(‘Grad. Sch. of Interdiscip. Sci. and Eng. in Health Sys., Okayama Univ, “Dept. of Mol. and
Mat. Eng., Grad. Sch. of Sci. and Eng., Kindai Univ.) O Akinari Bando', Kazunori
Watanabe', Yuuki Kanazaki?, Mizuki Kitamatsu?, Takashi Ohtsuki'

Recent studies have reported a His-rich peptide that forms microdroplets (coacervates) by
liquid-liquid phase separation, which could deliver RNA into cells. Intracellular delivery of
RNA is important for elucidating RNA functions and RNA-induced intracellular phenomena.
Since the above peptide coacervates do not have the ability to transport RNA into target cells,
this study aims to develop a mechanism to make these coacervates photoresponsive so that
RNA is released from the coacervates and functions only in cells irradiated with light.
Specifically, we prepared caged coacervating peptides with a lysine residue to which a
photodegradable protecting group was added, and attempted to disperse and release RNA by
light after their intracellular introduction. The mechanism of action proposed here is based on
chemical changes in the peptide due to dissociation of the photodegradable protecting group.
To date, we have prepared caged coacervating peptides and demonstrated that
photodegradation of the peptides, formation of coacervates, and internalization of siRNA are

possible.

T, & HFED His-rich <7 F RNE-HFESHEC L 200N (27 -0 — 1)
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Ra7enr_X— T F REER L, 200, B3I, 278X — N &2,
siRNA OWNE72 ENAIRETH D Z L Rt TE 7o,
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Synthesis of Amphiphilic Imidazolyl Porphyrinatozinc Having a Fatty Amide Group, and Their
Introduction to Lipid Bilayer Membrane. (! Faculty of Science Division II, Tokyo University

of Science,? Division of Materials Science, Nara Institute of Science and Technology) O
Miki Oono,' Kazuma Yasuhara,? Akiharu Satake'

The purpose of this study is to functionalize liposomes based on self-organization of functional
imidazolyl porphyrinatozinc (ImZnP). In our previous studies, we have observed that ImZnP
having a fran-protected maleimide group self-organized in lipid bilayer membrane as a head-tail
coordination manner. Here, we plan to prepare ImZnP 1 having a fatty amide group, which is
expected to self-organize in lipid bilayer membrane by the imidazolyl-zinc coordination with assist
of hydrogen bonding interactions among the amide groups.

Keywords : Liposome; Porphyrin; Supramolecular polymer,; Coordination; Hydrogen bond
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VR — LRI Z BIELTWD, A XV VILERZTERR, ORI D A V(L&
HERHETDHE, BENT ImZnP %580 — BRI OENAR Y ~— L LTHESEL729
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Synthesis of Imidazolyl Porphyrinatozinc Having a Maleimide Group Linked with
Different Methylene Groups, and Their Self-organization in Lipid Bilayer Membrane.
(" Faculty of Science Division II, Tokyo University of Science, > Division of Materials
Science, Nara Institute of Science and Technology) O Yohei Yanase,! Kazuma
Yasuhara,? Akiharu Satake!

A liposomal bilayer membrane composed of phospholipids is a two-dimensional space with a few
nm thick front and back surface. Our goal is to functionalize a vesicle by self-assembling functional
imidazolyl zinc porphyrin (ImZnP) derivatives within the lipid bilayer. ImZnP having a maleimide
group linked with propylene, ImZnPC3M (C3), gave coordination polymer in the membrane of
POPC liposomes, whereas the corresponding head-head dimer is formed in acetonitrile and Triton
X-100 aqueous solution. Here, another ImZnP having a butylene linker, ImZnPC4M (C4), was
synthesized. The self-assemble property of C4 in POPC liposome was compared with that of C3 to
assess the effect of methylene length between the porphyrin and the maleimide group.

Keywords : supramolecular polymer, liposome, zinc porphyrin, coordination
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Aziridination of Styrene Derivatives Using Iminoiodinane Catalyzed by lodine and
Ammonium lodide ('Faculty of Information Science and Technology, Hokkaido University,
’Nagoya Institute of technology) OKenji Omori,'Kazushi Yamaguchi,' Farsai Taemaitree,'
Tomomi Nemoto?, Hiroshi Uji,1

Prior research has focused on photothermal therapy, in which cancer is treated using gold
nanoparticles that generate a photothermal effect when exposed to excitation light. The detailed
bioactive response of cancer cells when they are exposed to heat in the course of this therapy
is unknown.

In addition, ERK, a signaling molecule involved in the regulation of cell fate such as division
and death, is known to be abnormally upregulated in cancer cells.

The purpose of this study was to observe the ERK activity response of cancer cells in real
time using the corresponding fluorescence changes and to elucidate the dynamics of ERK
activity upon local photothermal stimulation.

In the experiment, gold nanoparticles, which generate photothermal effects, were uniformly
distributed on cancer spheroids, which are 3-dimensional multicellular systems, and the ERK
activity was compared between the cells heated by irradiation with excitation light and those
heated without excitation light.

Keywords : photothermal therapy, ERK activity

FATIE T, BN EZ S TH 2 & CHRBRERET I E&T /R T2 AWV
THRAEBRBETDINRBIGERNH D, ZOIBEOBBRICH W THMENE A Z )
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Photoinduced cytotoxity of diarylethene based on photoswitching isomerization

(‘Ryukoku University, * National Institute of Advanced Industrial Science and Technology)
ONorikazu Maruyama,' Kimio Sumaru,? Kana Morishita,? Kingo Uchida.?

Diarylethene (DAE) is a photochromic compound that is reversibly isomerized by light. We
have reported that the double-strand breaks of DNA are induced by repetitive cyclization and
cycloreversion reactions when planar and hydrophobic DAE closed-ring isomers are
intercalated between base pairs of DNA upon irradiation with blue light where both isomers
have the absorbance. In this study, we report a new DAE derivative that exhibits photoinduced
cytotoxicity (Scheme 1). Previous DAE derivatives were likely to stabilize between base pairs
after DNA intercalation and remained in the DNA, causing side reactions. Therefore, we
designed and synthesized DAE derivatives with additional hydrophilic substituents and
investigated whether they could be expelled from DNA due to increased hydrophilicity. We
also report the observation of cell killing by short-term irradiation with UV light at 365 nm
using these derivatives, which is different from previously reported photocytotoxicity.
Keywords : Photochromism, Diarylethene; dark toxicity; Photoinduced cytotoxicity
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1) Y. Nakagawa, T. Hishida, E. Hatano, K. Sumaru, K. Morishita, K. Kirito, S. Yokojima, Y.
Sakamoto, S. Nakamura, K. Uchida, J. Med. Chem, 2023, 66, 5937-5949.
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A microbial BOD biosensor by FRET based intercellular ATP measurement.

(Sch. of Biosci. and Biotechnol., Tokyo Univ. of Technol.) O Yuto Kanno, Yuta Tateno, Takuo
Akimoto

Biochemical oxygen demand(BOD)is an important indicator of organic pollution, and is
evaluated as oxygen consumptions by microorganisms to decompose organic materials. In this
study, we focused on the relationship between the intercellular ATP of microorganisms and
BOD to achieve a simple BOD measurement. For this, € subunit, ATP-binding protein whose
conformation can be changed by ATP, fused with fluorescent proteins of CFP and YFP was
used. By using the microorganism expressing the fusion protein, it is expected that BOD can
be measured by FRET based fluorescence change of microorganisms. Concretely, the
microorganism exhibits blue fluorescence for high BOD, while yellow green fluorescence can
be observed for low BOD. In this study, Saccharomyces cerevisiae BY4741 gph (Glycogen
Phosphorylase) A strain expressing the fusion protein was used to measure FRET ratio at BOD
concentrations of 0, 10, 20, 50, 100 and 500 mg/L. The FRET ratio was found to be increased
with increasing BOD concentration. A calibration curve was obtained from 0 to 100mg/L,
suggesting that it is possible to determine BOD from the FRET ratio.

Keywords : Biosensor, FRET, BOD

BOD(ZEWM b R 38 Bk &) & I IEM DS R h O F W) % 73RS D 1= DIT B
mEpFEARL TR, ARIGROBELREETH D, AWIFETIL, BOD ZHEHIZ
HIET 5 72 DITMAEN O ATP 28 BOD S AHBT 2 2 LIZF H Lz, ATP IZHRRAY
IZREET D ATPAEG X VXV BD e T = b &#KH RV B D CFP & YFP %
5 Z & TBOD A O BB L > THIETE 5 EifF s hvd, KHIET
I% BOD 23 W aEK CIEAE N F iz 8t L, BOD 2MEWEEClri skl it
Mt T HEFEZHILD,

EERTIE, e V7 2=v MBI TZE AL Saccharomyces cerevisiae BY4741
gph(Glycogen Phosphorylase) Ak &l L 7=, S.cerevisiae % SC 55H1T 2 HREIEE#E L,
BOD A 0, 10, 20, 50, 100, 500 mg/L OFEKIZERE L7ZFFOH AT h L
725 FRETratio 3R D7z, £ O R, IEHMIZ EV FRET ratio 28 < 720 Z & 23y
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Detection of landmines using FRET based Microbial biosensor
(Sch. of Biosci. and Biotechnol., Tokyo Univ. of Technol.)OTaiga Yoshizawa,Kai Nishimura,
Suzuna Nakazima, Takuo Akimoto

2,4-dinitrotoluene (DNT) is a component of explosive material, and has been reported to be
leaked into the soil around landmines. In this study, DNT resposive microbial biosensor was
developed for detection of buried landmines. In this method, Tobacco Vein Mottling Virus
(TVMV) protease was expressed in microbe using yqjF promoter which is DNT responsive
gene promoter. The landmines were detected by fluorescence change of microbe based on
Forster Resonance Energy Transfer (FRET). For FRET, a fusion protein consisting of GFP and
RFP connected with a linker peptide containing TVMYV protease recognition sequence was used.
In absence of DNT, FRET based red fluoresce can be observed, while in the presence of DNT,
green fluorescence can be observed.
In this experiment, TVMYV protease was firstly added to GLR to examine the change of FRET
ratio and, consequently, 0.124 to 0.082 decrease was evaluated. Next, TVMYV was induced with
a final concentration of 1 mM DNT, and the FRET ratio was measured

Keywords :2,4-dinitrotoluene, Tobacco Vein Mottling Virus protease, Fluorescence Resonance
Energy Transfer

HE D ERL O EHZIE, KIS D 2,4-dinitrotoluene(DNT) 3 i H L T\ Z & A3
WE SN TS, £ZTARIFE TR, HRMEORRLZ BN E 35 DNT 24 —7 v
N & LA A e o — DR EIT 7o, AFIETIL, DNT IZISET 5 ygiF
promotor % F|FH] L Tobacco Vein Mottling Virus (TVMV) protease % L X H . Forster
Resonance Energy Transfer (FRET) D a2 01T K A I Ot 2 BFE L L7, FRET IZ
I%.GFP & RFP % TVMV »3i8i#k 3 % Linker TEIF /=@ & % o /X7 E(GLR) % A 7=,
Z OB4 DNT FEFF4E F Tk, FRET 12X Y GLR @ RFP 3N :9 5, DNT fF(E R T
I, TVMV Linker Z )i S35 Z & C FRET 232 & 9° GFP N6 5,

FERTIX, £9 GLR & TVMV ZRA L7284 O FRET ratio DAL & {7, D
#& %, FRET ratio 2% 0.124 2°5 0.082 F T L7z, WICKEIREE 1mM DNT (2K D
TVMV % #%53& L FRET ratio 2 /& L 7=,
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Bacterial cellulose-based hydrogels carrying sulfated galactosides as naked-eye monitoring
systems of carbohydrate-carbohydrate interactions ('Graduate School of Life Sciences, Toyo
University, Department of Life Sciences, Toyo University, BNEL, Toyo University) oliayu
Dong!, Teruaki Hasegawa®?

Some bioprocesses are triggered by carbohydrate-carbohydrate interactions (CCls) between
glycosphingolipids (GSLs) on the surface of neighboring cells. For example, the myelin sheath
is a multilayered membrane in the nervous system that encircles axons and promotes the
saltatory conduction of neural signals. Galactosylceramide (GalCer) and 3-
sulfogalactosylceramide (sulfatide, 3SGalCer) are believed to act as essential GSLs for
triggering proper myelination, and knockout mice lacking one or both exhibit abnormal
myelination and the resultant molecular and physiological defects.

To assess CCls between GalCer and 3SGalCer, we prepared bacterial cellulose (BC) based
hydrogels carrying galactosides (BC-Gal) and those carrying 3-sulfogalactosides (BC-3SGal).
Cation-mediated self-assembly of the BC-based hydrogels was monitored in aqueous media.
The most stable assembly between BC-Gal and BC-3SGal was achieved in the presence of
Ca*", indicating strong interactions between Gal and 3SGal mediated by Ca*".

Keywords : Carbohydrate-Carbohydrate Interactions, Bacterial Cellulose, Hydrogel
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Synthetic studies of lipid-peptide conjugation for targeting multiple factors on antigen-
presenting cells (Graduate School of Science and Technology, Keio University) O Shunya
Kikuchi, Takanori Matsumaru, Yukari Fujimoto

On antigen-presenting cells, MHC and related molecules recognize peptide- and lipid-
antigens, and play a crucial role in the immunomodulatory system. In the case of lipid antigen
presentation, CDI1d presents lipid antigens to NKT cells via the TCR to induce various
cytokines. In this study, we designed conjugated molecules that combine peptide antigens with
lipid antigens such as o-GalCer and its derivatives? to target multiple MHC-related factors
expressed on antigen-presenting cells. For the conjugation of the antigens, linkers containing
alkynes or maleimides was applied to the glycolipids, and azide lysines or cysteines was
introduced to the peptide antigens. Using these linkers for the conjugation reaction with
Huisgen cyclization or Mc-thiol reaction, we achieved the synthesis of the peptide- and lipid-
antigen conjugated molecules and analyzed their functions.

Keywords : Organic Synthesis; Glycolipids, Antigen Presentation, Innate Immune Receptors;
Complex Molecules
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1) Inuki, S.; Aiba, T.; Hirata, N.; Ichihara, O.; Yoshidome, D.; Kita, S., Maenaka,K.; Fukase, K.;
Fujimoto, Y. ACS Chem. Biol. 2016, 11, 3132.
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Fusogenic liposomes containing pH-responsive malachite green (Department of Chemical
Engineering, National Inst. of Tech., Nara College) (OKaede Nikaido, Ryoko Uda

Malachite green carrying a long alkyl chain (MGOH) is ionized to become an amphiphilic
molecule (MG") under acidic conditions (Scheme). In this work, we prepared liposomes
containing neutral and lipophilic MGOH and investigated the fusogenicity of the liposomes
under acidic conditions. After MGOH-containing liposomes are endocytosed, MGOH is
expected to be ionized owing to endosomal acidic environment. The ionization of MGOH
perturbs the membrane packing and promotes fusion with the endosomal membrane. MGOH-
containing liposomes can be used as drug carriers which delivers drugs to cytoplasm by
escaping from endosomes.

Membrane mixing assay revealed that MGOH-containing liposomes were fused under
acidic conditions. The assay for mixing aqueous contents was carried out and the aqueous
contents was mixed under the acidic conditions consistent with that for membrane mixing. The
two assays also revealed that the ionization of MGOH promotes membrane fusion at the
concentrations up to 2.0 mol%, above which it favors membrane solubilization over fusion.

Keywords : Fusogenic; Liposome,; pH; Malachite green
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Scheme lonization of malachite green carrying a long alkyl chain (MGOH) induced by acidic

conditions.
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Protein pairs whose fluorescent color changes depending on pH
(Sch. of Biosci. and Biotechol., Tokyo Univ. of Techol.) OShuzo Homma, Sohki Miyazaki,
Takuo Akimoto

Abstract:Protein pairs whose fluorescent color can be changed by Forster Resonance Energy
Transfer (FRET) have been developed to monitor intercellular pH, channels on cell membranes
and to measure organophosphorus pesticides. By selecting pH-insensitive protein as a donor
and pH-sensitive protein as an acceptor, FRET based fluorescence color can be changed
depending on pH. A typical protein pair is CYP-YFP; however, the change of fluorescent color
is not sufficient. In this study, we selected pHuji and pHoran4, red fluorescent proteins, as pH-
sensitive fluorescent proteins and TagGFP and mAmetrine, green fluorescent proteins, as donor
proteins to develop protein pairs that show sufficient change of fluorescence color depending
on pH. The protein pairs of pHuji-TagGFP and pHuji-mAmetrine were constructed and
suspended in different pH buffers. As a result, the protein pairs showed green color at lower
pH due to low FRET ratio and red color at higher pH due to high FRET ratio with excitation
light (430nm, 480 nm).

keyword: Forster Resonance Energy Transfer, pH, Fluorescent Protein
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T oM, HLENPRESZEIL2NE W IEAR B 5, AWFETIE, 7787 ¥ —
Z Ry e LT pH B MEEO # X7 T 2 Rtk @ pHuji & pHorand, R
FT—=F NI EE L TR F 37 B D TagGFP & mAmetrine (25 H L. pH IZ
K DHSEACDARRIZ IR D Z R TERXT R R T 5 2 L2l AT,

pHuji-TagGFP, pHuji-mAmetrine D% /N7 BT Z #7025 pH /X 7 7 —(pH5~9)
(ZRE L. b YE(430nm, 480nm) % FRES L 72, Z DGR, ¥ /X7 BT 1L pHS Tl
FRET ratio 3K < | #OLGITREAEZ R LT, —F T, pH9 TIX FRETratio [T/ <,
HlTREE R LT,
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Synthesis and molecular properties of gossypols having multiple carbohydrates (' Department
of Life Sciences, Toyo University, *BNEL, Toyo University) OKotomi Ishikawa,' Teruaki
Hasegawa'*

Gossypol (Gos) is a yellow pigment from cottonseed and is known to have antibacterial,
anticancer, and antiviral activity. However, the unstable nature in various solvents, the highly
light-sensitive nature, and the poor water-solubility of Gos make its application quite difficult.
To overcome these problems and apply Gos to medicinal chemistry, we have been synthesizing
Gos derivatives with improved stability, water solubility, and cell-targeting properties. Through
our research, we have already reported on preparing Gos derivatives carrying two carbohydrate
units through the chemical modification of the formyl groups of Gos."” On the other hand, in
this study, the hydroxyl groups of Gos were chemically modified using chloro 3,5-
di(azidomethyl)benzoate. Since the resulting Gos derivative has 12 azide groups (GosAz),), it
is possible to introduce a variety of functional groups on the Gos scaffold through click
chemistry. For example, in this work, we converted GosAz;, into a gossypol derivative with 12
lactoside appendages (GosLaci2) using propargyl lactoside. Detailed synthetic procedures and
the molecular properties of GosLaci, will be presented in the poster session.

Keywords : gossypol; dendrimer, glycocluster

T R— (Gos) IFMIEHKOEOAZTHY | FLETEECHERLTEEDIE D,
PLU AV ATEPERCDS AR AN e e &L AR ARSI A AT 5 Z L bbb
TWND, L LIRBEOICHRT AR RE ST 7 4 LU U BRICEIK T 2 HKIEMED 720,
S OEBEM A AR LIZEZ6EH £ 0 FE L7V, AHFZEE Clab eI
K o TEREMSCKENEZ M) LS, RRHSHAZERNE S 15 L7z Gos #BERD AR
HBOH#HATEY , 2N E TIZ Gos DT VT b REICKHT 2{LFREMIC LV 2 FREOpE
A L7 Gos FBEARDOIER & #F DAEBEMEICOWTHRELTWD Y,

— AT, Gos Db Rax T I LT3,5-3 (7Y RAF L) LEBER Y
127 A ReHnT AL PR EIT oo, ORGSO Gos FFEKIT 12 HDOT ¥ R
KEAT D70, 7V v 7 RO TR~ 7o BERENE R 2 TIC S ECE AN ATRECTH 5, Bl 2
EEEOERTIITm VXL T 7 N REJBESELZET, 12 BEDT V7 b—
A (Lac) ZE AN L7z Gos g8~ ELHT 5 Z LTI LTz, 1557 Lac &£fi Gos
(GosLaciy) OFFERHIIAZIT 72 & 2 A W kT 2 2 EM I L UUKEEMED Gos &b
NCKIEIZH LTz, A%, V7 F ATk 2 BURPERFm < KA B (23 2 Ui s ik
WZHOWTHFHI ATV, ZORBR LI THETHTFETH D,

1) Y. Amano, M. Nakamura, S. Shiraishi, N. Chigira, N. Shiozawa, M. Hagio, T. Yano, and T. Hasegawa,
Carbohydr. Res. 458459 (2018) 67-76. DOI: 10.1016/j.carres.2018.02.001.
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(!Graduate school of science and technology, Kwansei Gakuin Univ.) Luminescence of a
Firefly luciferin on the plasmonic chip oHitomi Yamanaka,' Yasunori Nawa,' Keiko Tawa!

The bioluminescence of luciferin is excited by a chemical reaction with adenosine
triphosphate (ATP) catalyzed by luciferase, and the bioluminescence from the excited state to
the ground state is observed. In our laboratory, target molecules have sensitively detected using
enhanced fluorescence with a plasmonic chip, which is a substrate with a wavelength-size
periodic structure on its surface and coated with thin metal films. In this study, we aim to
enhance bioluminescence using a plasmonic chip.

400 nm pitch-plasmonic chip with an array of concentric patterns called Bull’s eyes was
fabricated and coated with silver and SiO, films in which a film thickness was prepared as
100nm and 30nm, respectively. Just after luciferin, luciferase, and ATP were mixed, the mixed
solution was dropped onto a glass substrate and a plasmonic chip, and then the luminescence
image and microscopic luminescence spectra ware measured using an upright microscope. As
a result, plasmon-enhanced luminescence was observed in the emission spectra on the
plasmonic pattern (Fig.1).

Keywords : Luciferin ; Plasmon ; Luminescence

N7 2 U OEWRINIIT T )= Ul (ATP) & OALSRRIGHIV Y T =T
— BN XA, AR DS IREE & 70 0 FEERAEIC R A BRICEOE N R I N H BT
boH, VTV AT 2T —ERNBRRENCHIUTRLREIT ATP RITIKFT 57
DRENIREND ATP BEEETDHIENARETHY . ZOEEEITRMOLZ LB
SRHIEN O ATP BEORIEICFIHENTWS, ZHNEF CUMEERTIEI TS 7 AE=v 7
F o7 XEINLIREICEET A ADOEWEEZ R, GREKE TCa—T 73
7o B 2 DT8R A A — 20 TS K D S RRE o TR SR E S v C & T, ARHF
BT, 7T R E=w 7 F v 7 %A L EMRCEE R A
H¥57

> F 400 nm @ Bull’seye & L5 RN Z — 20
T L AL E i TR & Si0 3 IVE UIFE 100 nm,
30nm ISl SN T I RAE=w I F o T EERILE, L
72Uy (04l mM), L7 x=T7—F (2.8 uM). ATP
(0.14mM) T, IBEZRTICHTIAFERE T T XE=0 7
F o7 RIZHE T L, R & BRI AT L2 BRIRET
TEHAI L7z, ZOfER., BABIZBW T T I XE=y 7 F
Y TNRE = ETOT T RAE BB NBE I LT

Fig.1 Plasmon- '

enhanced luciferin | (Fig.1)

luminescence on the [HEE] SERELMERTIE &2 Z 1R T2 72 T PR A kR S
plasmonic pattern MO Lk
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FEM Hsg - /NE FE 2 - H I IEZ? - Chung-Yu Lin® - Ping-Shan Lai®

Development of polymeric micelles containing photosensitizer for deep tissue photodynamic
therapy ('National Institute of Technology, (KOSEN)Yonago College, *Kyoto University,
3National Chung Hsing University)

O Hayato Yao!, Batbayar Altannavch', Yoshiyuki Uruma', Kunishige Onuma? Masahiro
Inoue?, Chung-Yu Lin?, Ping-Shan Lai?

Recently, one of the promising treatments for cancer, photodynamic therapy (PDT), has been
attracting attention because it is noninvasive, nontoxic, and nontoxic, with little risk of
damaging normal cells. PDT is a treatment method that utilizes a photochemical reaction using
light and a photosensitizer. However, there is a problem with photosensitizers remaining in the
body after PDT treatment, which can cause photosensitivity to sunlight. The concept of drug
delivery systems (DDS) is gaining attention as a methodology to solve this problem. We
investigated the utilization of polymeric micelles as nanocarriers for DDS, which have
advantages such as specific accumulation in tumors and low toxicity. In this study, we
synthesized a block copolymer containing a photosensitizer and evaluated its micellization by
NMR and its photocytotoxicity in HeLa cells.

Keywords : Photodynamic Therapy, Photosensitizer; Drug Delivery System; Polymeric Micelle

IR, BEOFBRIGEIED— D2 Th 5 I FEIEPDTILIER e la 2 5o %
U 27 307 EHRETHREOQMEND RN ENDHIFSN TS, PDT I,
&S AI A L, MEFRISEFIHT 2I6ETH S, LovL, PDT GH#%,
IRPNIZFR » 7o DS RIS K 0 G BUE 4 5| & & 2 R H 5. Z DOffE
ERRRTDHEE LT, RI v T VAN =227 ADDS)DE 2 HFNER STV
%. DDS I ZIKNTOIEY A 2 HlH T 5 Z & T, EYOMEZ R KARIZED, BIEA
EROMBIZMA 52 LA E LIEHINTH S, 22 CREBIL, E~ORRAE
%,ﬁﬁiﬁk@ﬂm%ﬁomﬂ% N EDDS OF /XY U T ELTHWSZ &
IRE L7z, AR TIE, EHEAIE A 7 vy 7 HEAEERO G ZIT, NMR % H
wfiﬁwm@ﬂﬁ&UHdaﬂ%%%wt%ﬂh%@@ﬂﬁ%ﬁot.

Hy
'\ ‘ 4
DS AIBN o *
o =N 3 .
HAC(HAC):0, NN P
v . "0(CH;)sCH:

‘H;;rophobic
1) Qinghao, Z.; Fathelrahman, M.; Yuheng, W.; Jingbo, W.; Nannan, L.; Junjie, L.; Zhishen, G. J.
Controlled Release, 2021, 339, 130-142.
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Microbial degradation process of biodegradable polymer directly monitored by QCM and
electrochemistry (!Tokyo Institute of Technology, RIKEN) O Maika Yoshimura!, Takuma
Otsuki!, Yasumasa Takenaka?, Tomohiro Hiraishi?, Hideki Abe?, Noriyuki Asakura'

Biodegradable polymers are decomposed by the action of microorganisms. Each
biodegradable polymer is different in the properties of degradation because microbial
community in the environment such as soil, ocean, river, etc. is not uniform. To clarify the
properties provides important insight into development of biodegradable polymers that are
suitable for utilizing in various environment. The biodegradation in the environment proceed
through a few steps; that is adhesion of bacteria to the polymer, polymer degradation by
extracellular enzymes of the bacteria, and then additional adhesion and degradation in the same
time. In this study, real-time measurement of mass change in the biodegradation process was
investigated. The biodegradable polymer PHBH (copolymer of hydroxybutanoic acid and
hydroxyhexanoic acid) film was formed on the gold surface of quartz crystal and put the quartz
crystal in mineral medium. PHBH degrading bacteria was injected into the medium, and mass
change was monitored by QCM (Quartz Crystal Microbalance) method. Mass increase due to
bacteria adhesion and mass decrease by PHBH degradation were observed. In order to analyze
degree of degradation and to investigate PHBH film condition, cyclic voltammetry and
electrochemical impedance spectroscopy were carried out.

Keywords : Biodegradable Polymer, Quartz Crystal Microbalance, Electrochemistry
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Fundamental investigation and understanding of characteristics from engineering aspects
relating to the production of valuable material through plants ('Bio & Pharm Technology
Development Section, Technology Development Department, Frontier Business Division,
Chiyoda Corporation) Akito Matsushima!, OTsubasa Hirabayashi', Mizuki Saegusa', Hiroki
Muramatsu!, Sho Yoshida!, Naoko Nishida!

With the ongoing advancements in research and development for the production of valuable
compounds from plants, there is still a lack of practical demonstration of such production. The
implementation of engineering technologies aimed at commercialization is needed, yet there
are few reports that systematically organize the production techniques for valuable compounds
from plants, taking into consideration an engineering perspective. Especially in plant
cultivation, which is a crucial step in production, it remains a personalized process and poses a
hurdle for industrialization.

The process of compound production through plants can be divided into two processes: the
upstream process, which involves cultivation and recombination, mainly relying on
biotechnological approaches such as plants and microorganisms, and the downstream process,
which involves extraction and purification and relies on chemical and industrial processes. The
scientific fields to be considered for evaluation are diverse.

Through extensive study in our lab, we have identified and attempted to understand the
challenges in plant production techniques. In this presentation, we aim to discuss the challenges
and characteristics of compound production through plants, with the hope of contributing to
the future development of plant-based compound production.

Keywords : hydroponic culture, recombinant, plant made pharmaceuticals, secondary
metabolism, purification
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Luminescent Properties of Room-Temperature Liquid-Crystalline Trinuclear Gold(l) Complex

OAbhilash Sahu', Tamon Nakao!, Kohsuke Matsumoto!, Ganesan Prabusankar?, Osamu
Tsutsumi® (1. Ritsumeikan University , 2. Indian Institute of Technology Hyderabad)
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Heterogeneous Photoreaction in Photomechanical Crystals : Evaluation of a Cooperative Effect
by Simultaneous Tracking of Reaction Progress and Crystal Shape ('Graduate School of
Engineering Science, Osaka University, >Graduate School of Engineering, Osaka Metropolitan
University) OShin Ozamoto,! Hikaru Sotome,' Daichi Kitagawa,? Seiya Kobatake,> Hiroshi
Miyasaka!

We have investigated a heterogeneous photoreaction in a photomechanical crystal using low-
frequency Raman microscopy, aiming to elucidate correlation between the photoreaction at the
molecular level and macroscopic change of crystalline shape. Raman mapping measurements
under photoirradiation revealed that the photoreaction took place heterogeneously from the
edge to the center of the crystal. Furthermore, simultaneous measurements of Raman spectra
and transmission images showed that the crystal shape changes nonlinearly in proportion with
the reaction progress at the molecular level. These results will be discussed in detail from the
viewpoints of hierarchy of responses.

Keywords : Photomechanical Crystals, Low-Frequency Raman Microscopy, Reaction Kinetics,
Cooperative Effect, Organic Crystals
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Figure 1. (a) Photopolymerization reaction of 2,5-distyrylpyrazine in the crystalline phase. (b)
Correlation between relative crystal width and conversion
[1] K. Morimoto et al., Angew. Chem. Int. Ed. 2022, 61, €202212290.
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Luminescent properties of Room-Temperature Liquid-Crystalline
Trinuclear Gold(l) Complexes

(!Department of Applied Chemistry, Ritsumeikan University, *Departmrnt of Chemistry, Indian
Institute of Technology Hyderabad) O Abhilash Sahu,' Tamon Nakao,' Kohsuke Matsumoto,'
Ganesan Prabusankar,”> Osamu Tsutsumi'

Keywords: liquid-crystal, aggregation-induced emission, gold complexes

Aggregation-Induced Emission (AIE), characterized by photoluminescence only
within aggregates, holds significant promise for applications in display devices and bioimaging.
Given that luminescent properties are intricately tied to the aggregated structure, effective
control of these aggregates is crucial to unleash their full potential in various applications.
Utilizing liquid-crystalline trinuclear gold(I) complexes developed in our group, we have
successfully altered their aggregated structure and photoluminescence behavior through a
phase transition." In the present study, we meticulously explored the liquid-crystalline behavior
and photophysical properties of trinuclear gold(I) complexes bearing branched alkyl chains via
an ester linkage (Fig. 1).

Remarkably, the incorporation of branched chains led to a substantial reduction in the
melting point, with the complex exhibiting an impressively low melting temperature of —15 °C.
Consequently, this complex demonstrated a discotic nematic phase ranging from —15 °C to its
thermal decomposition temperature of 285 °C, surpassing the temperature range reported in
previous studies and extending into room temperature. In the discotic nematic phase at room
temperature, the complex showed vibrant red phosphorescence at 730 nm, boasting an
impressive quantum yield of 37%. The disappearance of phosphorescence in dilute solutions
indicated the complex is AIE active, attributed to aurophilic interactions, similar to previously
reported complexes.

Furthermore, the manipulation of molecular alignment in the discotic nematic phase
through shearing stress enabled the complex to exhibit polarized luminescence. These findings
contribute valuable insights into the design of room-temperature liquid-crystalline materials
with enhanced luminescent features, showcasing their potential for diverse applications.

Au Au
IN‘ M= o
N-AUN
R™ Y R

Figure 1. The molecular structure of Au complexes used in this study.

1) Kuroda, Y. et al., Commun Chem. 2020, 3, 139.
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Synthesis of a Methacryl Monomer Having a 2-Aminopyridyl Group and Its Application to
Photo-adhesive Materials (National Institute of Technology, Fukui College)

OHinata Okada, Masahiro Furutani

Adhesion of dissimilar materials has been required for manufacturing processes of industrial
products. In addition, photo-adhesion is one of useful manufacturing technologies because it
realizes local adhesion in a short time without heating. On the other hand, it is known that
keto-enol tautomerization reaction of 2-substituted pyridine changes polarity of the molecule.
In this work, we designed and synthesized a photo-adhesive monomer 1 having a
2-aminopyridyl group that undergoes inime-enamine tautomerization reactions. Monomer 1
was used for a methacryl photo-adhesive material of dissimilar substrates. Monomer 1 was
synthesized as a white solid in a 2.4% yield. UV-Vis spectral measurement revealed that
monomer 1 was mainly tautomerized into imine-type structure. Monomer 1 was then mixed
with 2-hydroxyethyl methacrylate (HEMA), and a photo-radical initiator, which was used as
a photo-adhesive material. In a glass-glass photo-adhesive sample, 11.4 MPa of shear stress
was recorded. Photo-adhesion between glass and polypropylene was also observed.

Keywords : 2-Aminopyridyl Group; Methacryl Monomer; Photo-adhesive Material;
Tautomerization, Radical UV Curing

A H O TG ORERR I WNT, BEMELE 5 LOEFIIRER=—XD—>
ThbH, o, MEVE DRV S I, EREE CRFTMZREENARETH D Z & n
5. TOHFHAMERRD LN TWND *ji DNERY ) D k= ) — )V SR
MEALEOS T, ﬂ%mﬁﬁ%fz{fté@%)_ ERFBLINTWD, £ 2 CTARIFZETIE, A
RV I VEERMENIGERE T 2-7T 2 Y UNERE AT )~ —ITEA
T5Z L ER-BT, T LT, AT/ ~—1 ZREMEH A Z 7 ) T — SN
f(f‘ﬂii\/ufio F/~—1 OIHFEIT 24%THY ., AGFEKRSE LTHE L, UV-Vis A

7 MVRIEL Y, VITEICA IVTHEET L Z ERNbholz, Yk Z.1&2-EFm

ﬂ%‘/iv’“ﬂ/% 2 ) Z—  (HEMA) 3 XUV T 2 H VBRI Z RS L IRk % i

EEEMELE L, H T A — 0T AR ENC iou\ﬂ%%aﬁgz % 11.4 MPa &
&otoit\ 1S A—RY Fu L DS HER LT,

0}
T N’# ~— Fﬁ"”‘%
N/ NH, 25teps

1 (enamine-type) (imine-type)

Monomer for photo-adhesion of dissimilar materials
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Chemical Analysis of Solid Components Separated from Mucilage of Roots of Tororo-aoi
(National Institute of Technology, Fukui College)
Makoto Kono, OMasahiro Furutani, Chika Shimada

Mucilage extracted from roots of Tororo-aoi (4belmoschus manihot), called as “Neri”, is
used for producing Japanese traditional handmade papers. Main components of
polysccharides of the mucilage are rhamnose and galacturonic acid.” It is known that the
viscosity becomes low dramatically under preservation even in refrigerator in a few days. In
this report, chemical substances of cooling mucilage samples were subjected to chemical
analyses such as gel permeation chromatography (GPC) measurements and continuous
"H-NMR spectral measurements. Solid components were obtained in yields of 3-5 mgper 1 g
of mucilage, from each sample by freeze-drying. The analytical results were compared
between individuals being subjected to different cultivation methods which watering was
enough (MW) or not (LW).

Keywords : Tororo-aoi (Abelmoschus manihot); Chemical Analysis;, Japanese Traditional
Handmade Paper, Mucilage, Cultivation Method

a7 A ARG TR0 ] LR, OB O —o2 & LTRSS, £
DERRTIIHEHTH O b LI TRICTRT 7 5 —ARHT Z 7 F o VEER
HHD D, iEE AR BIRTE SN D0, A B CEORENE LK T 5,
AW TIX, MR T O L2 iR OF AT 5729, GPC X° 'H-NMR &
> 7= HIERSER 2 O T MBRIRTE S AU T 25 L2 DD Toir 258
Tnfm, BABLE LCIE, BEEEEC Kk ESZOICE 2T Fra T A4 (MW EE) &, WEKk%E
W h-zehotzbaa 744 WWE) L0, TRERKKEZHE L (h=3),

BRI 2 ST T D 2 Sk o T Ml 1 g 720 3~5mg DT HEE >
1572, ZivE DMF IZIAfRE L GPCJIEZ T 7o & 2 A, 18K 50 T O&E )15
AT Sz, LW BETCIE, 0 F8EK 20 oD bR TR sz, —7,
FARZHAW THNMR BIETIERY T L5 BT 7 Fan gk —7 "R 5N
N, LW BT TBER OBk EE X2 DD B —7 baBslicmt sz, %8
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H COOCH
OH o OH o
U OH 8w OH
H H
OH OH H OH
Rhamnose Galacturonic acid

1) Y. H. Han, M. Yanagisawa, T. Enomae, A. Isogai, T. Ishii, JAPAN TAPPI JOURNAL 2005, 59, 1067.
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Synthesis of a Methacryl Monomer Having a Hydroxypyridyl Group and Its Application to
Photo-adhesive Materials (National Institute of Technology, Fukui College)

OMiku Matsui, Masahiro Furutani

Various kinds of adhesives have been developed for adhesion between dissimilar materials,
which the adhesives often mimic adhesive proteins secreted by mussels for adhesion to moist
surfaces. It is well-known that such proteins contain catechol groups. In this work,
hydroxypyridyl groups that were chemically similar to catechol group were introduced into
adhesive methacryl monomers. We adopted 6-hydroxypyridyl group to exclude the possibility
of intramolecular hydrogen bonding. By utilizing the keto-enol tautomerization reactions
involving polarity change, photo-adhesive materials were designed. A novel adhesive
monomer 1 was synthesized using 6-hydroxynicotinic acid and 2-hydroxyethyl methacrylate
(HEMA) as starting compounds in a 10% yield. A photo-adhesive material was consisted of 1,
HEMA, a photo-radical initiator, and at least amount of THF. Polypropylene, copper
(untreated or treated with conc. HNOs), stainless steel, aluminum, zirconia, and glass
substrates were used to photo-adhesion toward glass substrates, resulting in ca. 3-7 MPa of
adhesive strength.

Keywords : Hydroxypyridyl Group;, Methacryl Monomer; Photo-adhesive Material;
Dissimilar Material, Keto-enol Tautomerization Reaction
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Monomer for photo-adhesion of dissimilar materials
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Development of dissimilar bonding technology using sheet material (Sumitomo Osaka Cement
Co., Ltd.) OYuya Nakazawa, Atsushi Fumikura, Kenji Harada, Masaki Ozaki

Abstract: Sheet adhesives not only provides uniform layer thickness, but also reduces thermal
stress between materials. However, the sheet adhesive has a problem in that if there is a recess
on the adhesive surface, the adhesive layer is curved and a gap is generated between the
adhesive layer and the material. In this work, we developed a method to form an adhesive layer
with no gaps and a uniform thickness in the recesses on the surface of a substrate by using a
combination of sheet adhesive and liquid adhesive.

Keywords: Dissimilar bonding; Sheet adhesive; Heat curing
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Fig.1 Cross-sectional SEM image of bonded body of dissimilar materials.
Adhesive layer of (a) Liquid, (b) Sheet, (c) Integrated ceramic plate,
(d) Ceramic material “recessed area” , (¢) Aluminum plate “smooth area”
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Preparation and Characterization of Transparent Alicyclic Polyimide Aerogels (!Graduate
School of Science, Kyoto University,) OMasaki Negoro,' Kazuyoshi Kanamori'

Aerogels are highly porous solids synthesized in liquid-phase systems and subsequent
supercritical drying. Although aerogels are a good candidate for thermal insulation window due
to their visible-light transparency and low thermal conductivity, their low mechanical strength
limits the application. Various chemical compositions have been explored to improve their
mechanical resistance; especially, polyimide aerogels have been widely studied because of their
high mechanical strength. However, suppressing their yellowish color and opacity is still
challenging. In this study, polyimide aerogels with suppressed color and opacity were prepared
by using an alicyclic monomer.

Keywords : Aerogels; Porous Materials; Polyimides; Thermal Insulator
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Figure 1. (a) Appearance and (b,c) SEM images of the prepared polyimide aerogel.
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1) Properties of Alicyclic Polyimides with Bis-spironorbornane Structure Prepared in Various Solvents.
T. Matsumoto, H. Ozawa, E. Ishiguro, S. Komatsu, J. Photopolym. Sci. Technol. 2016, 29, 237.
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Degradation factors due to environmental conditions of giant
surface potential of vacuum-deposited diarylethene films

(!Osaka Kyoiku University, *Kumanoto University) OTsuyoshi Tsujioka,! Junwei-W Shen,?
Shinichiro Nakamura?
Keywords: Diarylethene; Giant surface potential; Vacuum deposition

In vacuum-deposited organic films, it is known that molecules spontaneously orient
themselves, resulting in the generation of Giant Surface Potential (GSP)."? In certain
diarylethene vacuum-deposited films, the largest levels of negative GSP have been observed,
but their magnitude decreases due to various environmental factors.” The primary factors
include high temperature, light, and humidity.

Above the glass transition temperature, molecular orientation becomes disrupted, leading
to the disappearance of GSP. As shown in Fig. 1, the negative GSP (-155 V) of a 1um-thick
DE-2A film obtained by evaporation disappeared after only a few seconds of UV irradiation
(A=365 nm, 330 uW/cm?). Since the negative GSP did not recover even with visible light
irradiation, photoisomerization reactions are ruled out as the cause. Due to the thick film (~ 1
um), UV penetration is limited to the surface, where light is completely absorbed. Therefore,
the disappearance of GSP is attributed to the diffusion of carriers generated by surface light
absorption. Photo-generated positive carriers are trapped on the negative GSP, while negative
carriers flow out externally. Using a similar line of reasoning, the surface conductivity increases
in a high-humidity environment and results in a decrease in GSP due to carrier influx from the
external environment to the surface.
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3) T. Tsujioka, et al., 10th International Symposium on Photochromism ISOP 2023 (Nara), CL25.
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Fig. 1 GSP degradation of DE-2A upon UV irradiation
1) Y. Tanaka, et al., Sci. Rep., 10. 6648 (2020).
2) M. Tanaka, et al., Nat. Mater., 21. 819 (2022).
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Development of Molecular Crystals of Platinum Complexes Equipped with Substituted
Heteroaromatic Groups (Faculty of Science, Shizuoka University) O Rintaro Ishikawa,
Tomohiro Seki

We have found that arylation of dichloroplatinum complexes is a promising molecular design
strategy for imparting stimuli-responsiveness.” In particular, introduction of unsubstituted
benzofuran groups has been confirmed to produce a variety of stimuli-responsive properties.
Herein, we prepared methylated analogue 1 to construct molecular arrangements different from
the corresponding unsubstituted benzofuryl platinum complexes owing to steric repulsion. 1
showed stimulus-responsive properties such as luminescent mechano- and thermochromism.
Blue-emitting crystal (1B) and green-emitting crystal (1G) of 1 can be selectively prepared by
vapor diffusion methods using CHCls/n-pentane and CH,Cl,/n-pentane, respectively. The
luminescent color of 1G did not change by mechanical or thermal stimulation. Contrary, the
solid sample of 1B showed luminescent mechano- and thermochromism, to lead to emission
color change from blue to green. In this presentation, we will discuss the details of the phase
transition behavior of 1B and the crystal structure obtained after external stimuli.

Keywords: molecular crystals; platinum complex; phase transition, photoluminescence
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1) T. Seki, D. Korenaga, Chem. Eur. J., 2023, 29, €¢202302333.
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Syntesis and Aggregation-Induced Emission Properties of Dibenzoylmethanato Boron
Difluoride Complex with Alkyl Group at a-position (‘Suwa Seiryo High School, Nagano

Prefecture, *Shinshu University) O Kazunori Ichihara', Haruto Koide!, Naoto Miyasaka',
Keita Makabe', Kotaro Moriya!, Kazumitsu Mineumra', Yushi Fujimoto?, Fuyuki Ito?

Recently, organic molecules with aggregation-induced emission (AIE) properties have
attracted much attention. While AIE molecules have weak emission in the solution states,
strong emission shows in the crystalline states. Morris et al. have reported that BF2DBM
molecules substituted with a methyl group at the a-position exhibit AIE properties. In this study,
we tried to synthesize BF2DBM substituted by alkyl chains at the a-position in order to
investigate the dependence of carbon numbers for the AIE properties.

Keywords : dibenzoylmethanato boron difluoride complex, aggregation-induced emission;

alkyl group
AR, WRIET TR & A LRI, EERIE TR < ST S oo

BETRA (AIE) M2 AT S HWA FRHE SN TS, (T T
Morris H 1%, T CEELEE IR EZRT U A )R X Z:BBFF:(:RR:EAS(E)” ::LBB?Z%ZIZE)
7 AR U FREER (BE.DBM) FHERIZONT, ZOLT B by ot o o m g
B AFVIETER LT- MeBF, X, AIE f#E42 425 Z & 25 BRDBM #iEfk.
LTCWb D, 22T, AWFZETIE, MeBF, DA F LI REK DR HESET L F L
B (=T, n-7 BB e-7FLE) TE# L7 BFE.DBM ifE(k (Fig. 1; %
ALZE AV EtBF,, n-PrBF, 38 X UM n-BuBF,) Z#H72ICG AL, £ @ AIE R 2 580 L 7-.
R HKOEEREG () TO, EBRBI N n-PBBF, DK/

7 b ARG O EOCRE 2 A LS. Fig. 2 IS8 £y OEOE B8R 5
AT PVERT . f;=0-50%TiE, EtBF,# & n-PrBF; DV 5o I
THROLETIEL A BB SN2 h o7z, f OHIMCE b7z — 5

VEDEHREEIZIEIR L, fm90% TIE, WPROSTH 480mm i e g s e
FCE— 2 BT BEHANRS MAER U, ZHUE, R e

300 n-PrBF, —o%
10%

DN E B WEEEREZERT A2 LT, AIE #FBLLTE 3=

< 200

TLEERIEL TV, X512, EtBF, 3 LN n-PrBF, O Hift G €

DEIANY P L, ZHER 505 5 L0 Sanm (R E— =t ) NG

7 %R Uiz, 4B, n-BuBF, OYEEE, BEOHRERO 7" im0

HORHE R B E 2 TENERDN T TORBEWOMRIEITD s corn s

WThigkm g 2. #4 BE,DBM #5460
HOEANRT L.

1) W. A. Morris, M. Kolpaczynska, C. L. Fraser, J. Phys. Chem. B, 2016, 120, 22539.
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Development of Stimuli-Responsive Molecular Crystals of Benzoselenophene Platinum
Complex (Faculty of Science, Shizuoka University) O Akihito Yano, Tomohiro Seki

Introduction of heteroaromatic rings such as benzofuran/thiophene to a dichloroplatinum
complexes allowed to provide various stimuli-responsive properties”. Since benzofuryl and
benzothiophenyl platinum complexes more often showed unique responses than those bearing
other aryl groups, we focus on benzoselenophenyl platinum complexes 1 containing selenium,
a homologue of oxygen and sulfur. The crystal of 1 showed the photoluminescence and stimuli-
responses different from those of the benzofuryl platinum complexes. From compound 2,
precursor 4 was prepared by a three-step reaction?. Novel benzoselenophenyl platinum
complexes were prepared by the reaction with a dichloroplatinum complex. It was found that
the solid sample of 1 often showed green or yellow luminescence irrespective of a substituent
R. This is in contrast to the corresponding benzofuryl platinum complexes, which showed a
wide range of emission colors from blue to orange. The origin of the luminescent color and
stimuli-responsive properties of 1 will be also discussed in this presentation.

Keyword: molecular crystals; mechanochromism; platinum complex
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1) T. Seki, D. Korenaga, Chem. Eur. J., 2023, 29, €202302333
2) Y. He, J. Quinn, Y. Deng, Y. Li, Org. Electron., 2016, 35, 41-46
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Fabrication of Thermoelectric Films Containing n-Conjugated Nickel Complexes with
Vinylthiophene Units (Faculty of Engineering, Osaka Institute of Technology) Olku Miyatake,
Tomoya Yaoita, Devon Aditya Jobs, Michihisa Murata

n-Conjugated nickel-ethenetetrathiolate (NiETT) has attracted substantial interest on
account of the unusual properties, which include high conductivity in the solid state. However,
given the insolubility in common solvents, new ligands and a facile coating method need to be
developed. In this study, we designed and synthesized a m-conjugated ligand with a
vinylthiophene structure. We will discuss the thermoelectric properties of the newly obtained
film of the n-conjugated nickel complex.
Keywords : Thermoelectric Conversion; Nickel Complexes; Organic Semiconductors; -
Conjugated Systems, n-Type Semiconductors
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1) A. K. Menon, R. M. W. Wolfe, S. R. Marder, J. R. Reynolds, S. K. Yee, Adv. Funct. Mater. 2018, 28,
1801620. 2) K. Ueda, Y. Yamada, T. Terao, K. Manabe, T. Hirai, Y. Asaumi, S. Fujii, S. Kawano, M.
Muraoka, M. Murata, J. Mater. Chem. A 2020, 8, 12319. 3) K. Ueda, R. Fukuzaki, T. Ito, N. Toyama, M.
Muraoka, T. Terao, K. Manabe, T. Hirai, C.-J. Wu, S.-C. Chuang, S. Kawano, M. Murata, J. Am. Chem.
Soc. 2022, 144, 18744,
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Synthesis and Properties of Novel D-n—A Type Molecules Bearing Bridged Bithiophene =-
Spacers (*Graduate School of Engineering, Osaka Metropolitan University, 2College of
Engineering, Osaka Prefecture University) OMiyu Ueda,® Ryo Nagayama,” Naoya Suzuki,!
Shintaro Kodama,! Takeshi Maeda, ! Shigeyuki Yagi*

D-n—A type molecules consisting of electron donating and accepting groups linked by a n-
conjugated spacer exhibit strong absorption in the visible region and emission with a large
Stokes shift due to their intense intramolecular charge transfer (ICT) characters. However, the
extension of the m-conjugation system in such molecules leads to a decrease in photostability
due to the high reactivity of their m-electron-enriched structures. In this study, we have
synthesized novel D-n—A type molecules bearing a carbonyl-bridged bithiophene as a =n-
conjugated spacer (Fig. 1) and evaluated the absorption and emission properties as well as the
photostability. The absorption spectra of 1-3 in dichloromethane at room temperature showed
absorption maxima (4ans) at 569 nm, 628 nm, and 667 nm, respectively, and the Aass of 2 and
3 were red-shifted in comparison with that of 1, indicating that stronger acceptors in 2 and 3
enhanced the ICT character. In addition, 2 and 3 had a second absorption band in the visible
region, showing panchromatic absorption properties.

Keywords . D-7—A4 Type Molecule; Photostability; Panchromatic Absorption; Stokes Shift;
Intramolecular Charge Transfer
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Evaluation of film materials using TEMPO oxidized CNF ('Nihon University) O Yusaku
Koitabashi,' Yuji Kimura'

Plastic products derived from petroleum are causing ocean pollution and fossil fuel depletion
problems. Half of the plastic waste is packaging films and containers, and the development of
alternative materials for these products is considered a solution to these problems. Biobased
polymers are expected to be used to solve the problem.

In this study, we tried to develop a bioplastic. Currently, the cost and mechanical strength of
bioplastics are inferior to those of petroleum-derived plastics. Therefore, we combined
biobased polymers such as starch and TEMPO oxidized CNF to solve the problem. Results
showed that stress and hardness increased with increasing amounts of TEMPO-oxidized CNF.
Film materials can replace petroleum-derived plastic products.

Keywords : film, starch, cellulose, natural resources, biomass
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KV, albDOE =7 X7 4 VAMEIRRFEFLTND HO THhDHEZEZLND. E—
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Synthesis and Photo-degradation behavior of polyphthalaldehydes with oxime ether
terminals (! Izumi Center, Osaka Research Institute of Industrial Science and Technology, *
Faculty of Liberal Arts, Sciences and Global Education Osaka Metropolitan University)
oHirokazu Hayashi,! Hideki Tachi,' Kanji Suyama?

The degradation and recycling of polymeric materials are growing public interests recently,
and the molecular design of degradable polymers is highly important. Herein the syntheses
and photochemical behavior of photolabile polyphthalaldehydes (PPAs) with oxime terminals
are reported. o-Phthalaldehyde (0-PA) was polymerized with acetonaphthone oxime as
initiators in the presence of DBU at —80 °C and terminated with acetic anhydride. The
incorporation of naphthyl oxime ether units and acetyl terminals was confirmed by NMR,
UV, and IR spectral measurements. The repeating units in obtained PPAs were about 100.
When PPAs were irradiated with UV light (>310 nm) in CHCl3, peaks due to o-PA appeared.
These spectral changes clearly indicated the proceeding of photo-depolymerization of PPAs.
Keywords : Photo-depolymerization; Polyphthalaldehyde; Oxime ether
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SR % Scheme 1 12779, F7-. Scheme 1. Plausible photoreaction of PPAs with
LB PPA DFEEIZ O T 454 % oxime ether terminals.
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Gas separation property of MOF801-PDMS composite membranes fabricated by in situ
synthesis of MOF in gel under various condition. ('College of Science and Engineering,
Kanazawa Univ.*Graduate School of Natural Science and Technology, Kanazawa
Univ., NanoMaterials Research Institute, Kanazawa Univ) O Takara Nishikawa!, Takuya
Kurihara?, Yasuhiro Shigeta®*, Shogo Amemori**, Tomonori Ida?, Motohiro Mizuno*?

Mixed-Matrix Membranes (MMM) compositing polymers and metal organic frameworks
(MOF) are expected to have both self-standing nature and high gas separation properties.
However, it remains a challenge to improve a dispersity of the MOF in the MMM. We have
previously reported the MMM obtained by in situ synthesis of MOF801 in
polydimethylsiloxane (PDMS) gel, demonstrating good dispersion of MOF801 in the MMM.
However, optimal reaction conditions for the MMM have not been studied. In this work, we
investigated effects of film thickness for the in situ synthesis method. MMMs were fabricated
using PDMS with thicknesses of 300-400 pm and 600-700 pm. And IR spectra and PXRD
measurements indicated successful hybridization of MOF801 and PDMS in both MMMs. We
will also report the gas permeation properties of these fabricated MMMs.

Keywords: Metal-Organic Frameworks, PDMS, Mixed Matrixed Membrane, Gas Separation
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Imaging X-ray Photoelectron Analysis of Polyelectrolyte Multilayers Deposited on
Polyethylene Terephthalate Filaments (Graduate School of Engineering, University of Fukui)
(OGinga Watanabe, Aoi Yoshimitsu, Syota Yasuda, Toyoaki Hirata, Kenji Hisada

In the finishing process of synthetic fibers, it is desirable to establish a technology to coat
each filament with a nanofilm. Polyelectrolyte multilayers (PEMUs) with alternating layers of
polycations and polyanions have a nanometer-order periodic structure and can be a sustainable
fiber finishing processing method because it is an organic solvent-free technique. Since the
only ionizable functional group on the polyethylene terephthalate (PET) surface is the terminal
carboxyl group, PEMUs were deposited after pretreatment with a photobase generator.
Polydiallyldimethylammonium chloride (PDDA) and sodium polystyrene sulfonate (PSS)
were deposited on PET fabrics. The modified fabrics were etched by sputtering Ar gas cluster
ion beams and analyzed for elemental composition distribution by imaging XPS measurements.
The deposited PEMUs were slightly rich in PDDA, but both components were uniformly
distributed in the in-plane and depth directions.

Keywords : Polyelectrolyte multilayers; Imaging X-ray photoelectron analysis; Polyethylene
terephthalate; Photobase generator
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1) Decher et al., Science, 227, 1232-1237 (1996).
2) Dubus et al., J. Appl. Polym. Sci., 101, 3286-3290 (2006).
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Synthesis and characterization of PAMAM dendrimer/water-soluble polymer
membranes for CO» separation (Nihon University) (OKeisuke Serizawa, Kimura Yuji

Technologies to separate and capture CO> emitted from thermal power plants and
factories are attracting attention as a countermeasure against global warming. Among
these technologies, CO; separation using membranes is being considered because of its
potential to reduce costs and energy consumption. In this study, membranes were
synthesized by adding a water-soluble polymer to polyamidoamine (PAMAM)
dendrimers? that exhibit excellent affinity for CO>. The physical properties of the
membranes, such as stress and strain, were evaluated.

Figure 1 shows the results of stress and strain for the addition rates of PEG and PVA.
100% PEG resulted in membranes with high strain. The film with 100% PVA showed
better stress and strain than the film with a mixture of PEG and PVA, although the strain
was not as high as that of 100% PEG. I think that when PEG and PVA were mixed, the
structure of the film became non-uniform, which adversely affected the physical
strength of the film.

Keywords : PAMAM dendrimer; Water-soluble polymer; CO: separation
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1)J. H. Lee, J. Y. Lim, M. S. Park, J H Kim, Macromolecules, 2018, 51, 8800-8807
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Accelerated aging test of polypropylene material used in ankle-foot orthosis ('Hokkaido
University of Science) (OYoshihiro Mihara,! Shin Murahara,' Toshiaki Horiuchi,'

Ankle-foot orthosis (AFO) is primarily manufactured by stretching polypropylene sheet
material. Oxidative degradation of polypropylene may occur due to temperature changes and
exposure to light, resulting in crack initiation. In this study, we conducted surface observations
and mechanical tests on used AFOs utilizing various spectroscopic methods. We investigated
the efficacy of employing these techniques to diagnose orthotic degradation. The mechanical
and structural properties of the AFOs were evaluated through X-ray Photoelectron
Spectroscopy, tensile tests, Raman Microscopy, and Fourier-transform infrared spectroscopy
with attenuated total reflectance before and after ultraviolet testing. Additionally, we examined
the surface undulation of polypropylene after 8 years of use.

Keywords : Plastic, Aging, UV irradiation
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Preparation and properties evaluation of solid acid catalyst on cedar ('Graduate of Chubu

University, >?Chubu University) OYui Igaki,! Takumi Akinaga,' Ryuki Ikeda,! Yuko Shikami,’
Toshiyuki Miyauchi,?

Sulfuric acid is an important catalyst in the chemical industry, but it generates a lot of energy
for disposal and separation from products. Solid acid is expected to reduce the environmental
burden compared to sulfuric acid. Therefore, this research prepared the solid acid by pretreating
cedar, a plant-derived biomass, and then introducing sulfonic acid group. The solid acid was
characterized by measuring acidity, surface observation, and surface analysis, and its properties
were evaluated. In addition, the solid acid will be used as a catalyst in the esterification. Ethyl
acetate was observed by adding the solid acid to acetic acid and ethanol. Therefore, we report
that the prepared solid acid could be used as a catalyst.

Keywords : Biomass, Solid acid; Catalyst
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Flg 1 SEM plcture of chemlcal modified cedar sawdust
(a)Cedar sawdust; (b)Cedar sawdust-H; (c)Cedar sawdust-SO;H.
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Evaluation of Optical Properties in Water-Soluble Lanthanide Complex Nanoparticles

(*College of Life Sciences, Ritsumeikan Univ., 2PRESTO JST) OShunsuke Kobashi!, Yoshinori
Okayasu!,Yuki Nagai' , Yoichi Kobayashi'-

Europium (III) complexes have unique luminescent properties and are expected to be applied to
fluorescence lifetime imaging. However, water dispersibility and high photodurability are
indispensable for bioimaging applications. In this study, we prepared water-soluble Eu(III)
complexes nanoparticles (NPs, Fig.1a) by the reprecipitation method, and evaluated their optical
properties and photodurability.

The absorption and emission spectra of the Eu(PhDK); in acetonitrile and Eu(PhDK)3; NPs in
water were similar. On the other hand, the luminescence quantum yield of NPs was significantly
lower than that in acetonitrile. Repeated UV light irradiation experiments revealed that
Eu(PhDK); NPs exhibit higher photodurability than that in acetonitrile.

Keywords : Lanthanide complexes; photodurability; reprecipitation; water-soluble nanoparticles;
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Investigation of chromism and molecular orientation of aromatic amine intercalated between
layers of tetrasilicicfluormica (Graduate School of Engineering, Tokyo Denki University)
OReira Kinoshita, Shin’ichi Ishimaru

Chromism is a phenomenon in which the color of a substance changes reversibly in response
to external stimuli. Vapochromism, in which a color change occurs due to vapor, is an example
of a chemical substance that is used as external stimuli. Because it can detect volatile organic
compounds with a color change, it is expected to be used as the chemical sensors to detect
harmful organic compounds in the environment. Several vaporochromic materials have been
reported so far, but most are complexes of minor metals such as platinum. Therefore lower-
cost and more readily available materials are desirable. We have previously demonstrated that
a composite material "TMB-mica” obtained from 3,3',5,5'-tetramethylbenzidine (TMB), a
simple organic compound, and a clay mineral (mica), which is an environmentally friendly
substance, changes the color when exposed to acetonitrile and water. We found that the TMB
molecules in the intercalation compounds took two orientations, parallel and perpendicular, to
the clay layers. The higher the TMB content, the more the perpendicular component. The
sample color was yellow with less TMB content and green with more TMB content. In this
research, we investigated time variation of XRD patterns after exposure to solvent vapor to
clarify the mechanism of chromism in this material. The orientation of TMB gradually changed
from parallel to perpendicular as the amount of adsorbed solvent molecules increased. In the
presentation, we also report on studies using different types of clay minerals.

Keywords : Chromism; Clay minerals;, Acetonitrile; Chemical sensors;, 3,3'5,5'-
tetramethylbenzidine
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Fabrication of Yellow Luminescent Dy Hydroxide Nanoparticle-Based Composite Films
(!Graduate School of Natural Science, Shimane University) Hidetoshi Miyazaki, Wataru, Kato

Dysprosium (Dy)-based phosphors are used as complementary color materials for blue
light-emitting diodes. Furthermore, Dy-based fiber lasers are expected to be the next-
generation high-power mid-infrared laser light source. In this study, yellow-emitting Dy-
based composite films were prepared using anhydrous dysprosium nitrate Dy(NO)s and
urethane resin, and their microstructures and fluorescence properties were evaluated. By
increasing the amount of water added during membrane synthesis, permeation was
observed in the resulting membranes, but the Dy3* derived 570 nm emission peak
increased. Infrared absorption spectra showed that the Dy-OH absorption peak increased
as the amount of water added in the sample increased, confirming that the 570 nm peak
emission was derived from Dy-OH based particles. Transmission electron microscopy
showed that the particles were a few nm in diameter, and it was inferred that Dy-OH
nanoparticles were responsible for the yellow 570 nm emission.

Keywords : Composites,; Dysprosium,; photoluminescence
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Development of slow-release material of corrosion inhibitor for plating film by the intercalation
into layered double hydroxide ('Graduate School of Engineering, Shizuoka University, 2
Kamiya Riken Co., 3 School of Engineering, Shizuoka University) O Junna Taki,! Daiyu
Kodama,? Yoshiumi Kohno?

Phosphinic acid (PA) can be expected to protect the plating film as an internal corrosion
inhibitor. However, PA cannot work as the corrosion inhibitor for a long time because of its
instability. In this study, PA was intercalated into the interlayer of anion-exchangeable layered
double hydroxides (LDH) to give a slow-release ability.

The composites (PA/LDH) were prepared by coprecipitation method. Raw materials of LDH,
divalent and trivalent metal nitrates, were mixed in an aqueous solution, and the sodium salt of
PA was dropped into the solution with NaOH to incorporate PA into the interlayer during the
formation of the LDH layered structure. PA/LDH was stirred in water to test the slow-release
ability of PA from the interlayer of composites. The released PA was determined by oxidation-
reduction titration with KMnOsa to calculate the release rate of PA.

The result of the slow-release test is shown in Fig. 1. Continuous release of PA was still
observed after 96 h of stirring, showing that PA remained in the interlayer of LDH. Therefore,
we concluded that PA was composited not on the surface of LDH but in the interlayer and
immobilized by an electrostatic interaction with the hydroxide sheet of LDH.

We will further report the effects of metal species and layer charge density of LDH on the
amount of intercalated corrosion inhibitor and slow-release ability.

Keywords : Phosphinic Acid; Corrosion Inhibitor,; Plating; Layered Double Hydroxide,; Slow-

release
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Chlorophyll/organo-modified clay composites as a stable green colorant

(!Graduate School of Engineering, Shizuoka University, *School of Engineering, Shizuoka
University, 3School of Biotechnology, Tokyo University of Technology)

OAsuka Ueda!, Yoshiumi Kohno?, Masashi Shibata®, Ryo Watanabe 2, Choji Fukuhara 2

The use of chlorophyll (Chl) as a colorant requires improved stability. In this study, we tried
to improve the photostability of Chl by the adsorption between hydrotalcite (HT) interlayers
organo-modified with anionic surfactants.

Lauric acid (C12), myristic acid (C14), and stearic acid (C18) were used as surfactants. The
organo-modified HT (0o-HT) was prepared by a conventional reconstruction method. The
composites Chl/o-HT were prepared by the adsorption of Chl dissolved in MeOH on o-HT. As
a reference sample, a composite Chl/S was prepared by mixing silica (S) and Chl. Each
composite was irradiated with visible light from 100 W halogen lamp, and the photostability
was evaluated from the degradation rate approximated by a first-order reaction.

Fig. 1 shows the degradation rate analysis of each Chl composite under visible irradiation.
Chl/o-HT was more photostable than Chl/S, showing that the adsorption between the layers
inhibited the contact of Chl with oxygen. Since the stability of composites with C12 and C14
were especially high, we concluded that the stability depended on the packing density of the
surfactant between the layers.

Keywords : light stability,; colorant; hydrotalcite; chlorophyll; surfactant
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Metal-organic nanosheet composed of single-molecule magnet (‘Nara Women's University)
OMiki Yamada,' Akane Mizoguchi,' Yoji Horii,' Takashi Kajiwara'

Single-molecule magnets (SMMs) can be applied to ultrahigh-density magnetic memory
because of their magnetic bistability at the molecular level. However, the formation of two-
dimensional arrays with homogeneous and large areas to access an individual has been a
challenge. Recently, our group has succeeded in constructing thin films with perpendicular
magnetic anisotropy, by the reaction single-molecule magnets involving pyridyl groups and
Pd** ions as linkers at air-liquid interface'.

In this study, we synthesized a new SMM with carboxyl groups as coordination sites and
reacted it with Cu®” ions at air-liquid interface to construct a thin film (1) with a paddle-wheel
structure. 1 deposited on a quartz substrate exhibited successive increase in absorbance upon
layer-by- layer process, indicating successful stacking.

Keywords : single-molecule magnets, thin film, metal-organic frameworks
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Preparation of Au nanocubes supported on magnetic Fe;O4 and its catalytic performance of
alcohol oxidation reaction (Tokyo University of Science) OMutsumi Nagafune, Riko Kawahara,
Yoshiro Imura

The catalytic property of Au nanocrystals is changed by their shape and support.” Au
nanocrystals with magnetic response are expected as novel nanomaterials for easy recovery
and reuse.” Previously, we reported that the catalytic activity of alumina-supported Au
nanocubes was higher than that of supported spherical Au nanoparticles of similar size. In this
study, we prepared FesOs-supported Au nanocubes with magnetic response and examined the
catalytic performance. The Au nanocubes were prepared by reducing gold ions in an aqueous
solution containing cetyltrimethylammonium chloride (CTAC) and ascorbic acid. TEM image
showed Au nanocubes were obtained (Figure 1). Au nanocubes were supported on Fe3O4 and
washed with water for the removal of CTAC. FesOs-supported Au nanocubes had a magnetic
response and high catalytic performance for the oxidation reaction of 1-phenylethyl alcohol.
Keywords : Nanocube; Gold; Nanocrystal; Magnetic response
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1) Y. Imura, R. Kan, R. Akiyama, H. Saito, C. Morita-Imura, T. Kawai, ACS Omega, 2020,
5, 15755-15760.
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Preparation of hemispherical gold nanoflowers supported on cerium oxide for alcohol oxidation
reaction (Tokyo University of Science)O Yuta Jino, Asuka Kasuga, Yoshiro Imura

The catalytic properties of Au nanocrystals depend on shape and support. Previously, we
reported Au nanoflowers supported on alumina showed high catalytic performance for alcohol
oxidation.? Cerium oxide support is expected to be more effective than alumina in improving
catalytic activity. Moreover, it is known that increasing the Au/support interface leads to
improvement of the catalytic activity. In this study, we prepared Au nanoflowers and
hemispherical Au nanoflowers supported on cerium oxide and examined catalytic performance
for the alcohol oxidation reaction. The catalytic performance of cerium oxide-supported Au
nanoflowers was higher than alumina-supported Au nanoflowers. In addition, cerium oxide-
supported hemispherical Au nanoflowers with large Au/support interface showed high catalytic
performance compared to cerium oxide-supported Au nanoflowers.

Keywords : Nanoflower, Gold,; Cerium Oxide; Alcohol oxidation
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1) Y.Imura, S. Furukawa, K. Ozawa, C. Morita-Imura, T. Kawai, T. Komatsu, RSC advances,

2016, 6, 17222-17227.
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Improved Electrochromic Properties and Addition of Layered Inorganic-imidazoline
Covalently Bonded Hybrid for Ru(Il)-based Metallo-supramolecular Polymer

('National Institute for Materials Science, *National Institute for Advanced Industrial Science
and Technology) OKazuko Fujii,' Dines Chandra Santra,' Manas Kumar Bera,' Kazuhiko
Sakata,' Takatsugu Wakahara,' Ritsuko Nagahata,> Masayoshi Higuchi'

Metallo-supramolecular polymers (MSP) exhibit the metal-to-ligand charge transfer
(MLCT) absorptions in visible reason. The appearance/disappearance of MLCT absorption is
switched by the electrochemical redox of the metal ion in MSPs, namely MSPs are
electrochromic (EC) materials.”” We have previously reported improvements in the EC
properties, e.g., optical memory of Ru(Il)-based MSP (polyRu, Scheme) by adding layered
inorganic-imidazoline covalently bonding hybrids (LIIm).” LIIm is an inorganic-organic
hybrid consisting of inorganic layers and imidazolyl group locating between and covalently
bonding with the inorganic layers. ¥ In this work, we study properties of composites consisting
of polyRu and LIIm and discuss the improved EC properties.

PolyRu and LIIm were synthesized as per previous reports. > LIIm was added to polyRu
to prepare polyRu-LIIm composites. Spin-coated films and EC devices of polyRu-LIIm
composites were prepared. These samples were
characterized by thermogravimetric and differential
thermal analysis (TG-DTA), cyclic voltammetry, in-situ
spectro-electrochemical measurements, and so on.

Keywords Metallo-supramolecular  polymer,
Electrochromism, Layered material, Layered inorganic- Scheme. Ru(Il)-based MSP
organic hybrid, Ruthenium (polyRu)
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1) Han, F. et al, J. Am. Chem. Soc., (2008) 2) Fujii, K. et al., ACS Appl. Polym. Mater. (2023)
3) Fujii, K. et al., J. Inorg. Organometallic Polym. Mater. (2021)
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Intercalation of gemini quaternary ammonium into zirconium phosphate (' Kanazawa Institute
of Technology) O Hiroaki Katsuzaki', Takeru Kasuga', Takayuki Tsukegi' and Osamu
Yoshimura'

Gemini quaternary ammonium salts (QAS) have two hydrophilic groups and two
hydrophobic chains in one molecule or exhibit high antibacterial activity against Gram-positive
and Gram-negative bacteria, as well as a broad antibacterial spectrum. The purpose of this
research is to intercalate a-type zirconium phosphate (a-ZrP) and y-type zirconium phosphate
(y-ZrP) into Gemini QAS salt, and evaluate and compare the antibacterial performance, heat
resistance, and water resistance. As a result, it was found that the interlayer distance of the y-
composites was wider than that of the a-composites. Regarding heat resistance, weight loss
was observed between 200°C and 330°C for both a- and y-composites, and weight loss was
suppressed compared to Gemini QAS alone, confirming improved heat resistance. Based on
the content of Gemini QAS in the composites, Gemini QAS with short spacers such as 12-2-
12 and 12-3-12 in o-ZrP is thought to bind to one adsorption site per molecule. Both a- and y-
composites showed high antibacterial activity. It was also found that the antibacterial
performance depends on the antibacterial performance of the inserted Gemini QAS. The
samples of 12-5-12/a-ZrP and 12-5-12/y-ZrP exposed at 300°C for 10 minutes maintained high
antibacterial performance without any significant decrease in antibacterial performance. [197
words]

Keywords : Gemini QAS; Antimicrobial; Inorganic layered compounds, Intercalation [4
words]

YV I =MEIHRT =7 A (QAS) 1E, 1 /0 FHICBIKE, BUKEHZ 2 >F L,
7T KGEESC 7 T AREEREICR L CEWBLETE ., £ INWBLE AT ML E
O, AWFFEOBENE, oY VYV a = A (a-ZtP) &y Y UYL= A (y-
ZrP) 12V = I =BIQAS A X —J L— b L, FEOFHEZ1T\V N, HUEMERE. L
P MKEPBEN I EAS RO LERF 21T 9, TOME., v-EAROREMEED o-8
ALV IR ERbo o 7o, THEWEIZ OV TIE, e AR, y- AR & 112 200°C-
330°COM THRERAD DR LN, = I = QAS HK & bk L T E & 2 1)
S, MMEWER M ELTWD Z ERER SN, HAKOY = I =5 QAS O&EAH
WD, o-ZrP 12 12-2-12 X° 12-3-12 72 EOHNWAR—H—D L DL, 1 50 1F+H720
ZrP JBE DO — 2D EY A MR LR E N, ao-BAERB IO -
WIS @ W BTG & 1,7‘:0 F7-. EAKOPEMNREIZA v X —h L— F &hi-
Y I=A QAS OPUEVEREIMRATT 5 = L VA L7z, 12-5-12/0-ZrP | 12-5-12/y-ZrP
% 300°C, 10 5[ L 73 EHE, PUEMROKIEZRE T 6722 < @O PLEMERE &
L7, [464 X=F]
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Preparation of concave gold nanorods supported alumina for alcohol oxidation reaction
(Tokyo University of Science) OKousuke Kinoshita, Yoshiro Imura

Anisotropic nanocrystals are attractive as catalysts with novel catalytic performance.
Previously, we reported that alumina-supported Au nanorods had a high catalytic performance
for alcohol oxidation compared with alumina-supported spherical Au nanoparticles.) In this
study, we prepared concave Au nanorods (AuCNRs) supported on alumina and examined their
catalytic performance for oxidation reaction from 1-phenylethyl alcohol to acetophenone. The
AuCNRs were prepared with the seed growth method using cetyltrimethylammonium bromide
as a capping agent. Alumina-supported AuCNRs were obtained by adding alumina powder to
the dispersion. In addition, we prepared alumina-supported spherical Au nanoparticles by
heating alumina-supported AuCNRs at 200°C to compare their catalytic activity. The
acetophenone formation rate of alumina-supported AuCNRs was higher than that of alumina-
supported spherical Au nanoparticles.

Keywords : Nanorod; Gold; Nanocrystal; Alcohol oxidation reaction

B REAT 7 i, BiRE T ki1 S 1T B Dl E 2 FFo 2 E BT
WA, ZRETIE, TAa—ABEIGCR LT, T RICHEF L7241
v RWRERIRET /R X 0 b mOBEERE 2 R T 2 2w LD, & /ey R
OISR & 7p > 7= REWHRS 7 7y RIZBWTEH, @UWARBHEHERE N R & 5,
Z 2T AT T OV R mEMAAT vy RERRLL, 2 OflRe: % 5F
i L7=,

FmWR4eF s vy RIX RERICET LV R AF AT =0 A7 13 F(CTAB)
AW — RECREIEIC L ARk L7z (Figl), & 512, REMRAE T 2 a2 v RooHiR
226 CTAB Z U HEIC L VIRV R\, TAI T2z 52 & Tr I i
FFREMEET ) 0y Reie, HgRmiie) a2y
RIZ UV A Y VB2 AT o 721210 Al RF RN 217 - 72,
F7-. BRIC L A EEIZHOWTIHAR L -, FaREFm IR
&)/ w1y R 2000CC 3 FefEgenk L, fHEFERIRE T/ hL
T L, MR, 1-7 2=z F AT v a—n
WHT ' N7z ) EERT DA E DI L7,
ZFORER, HEREMIRAET 2 oy NiX, HEFsRREST 2 T
I bEmWnwWrth7xo ) VAEREEZRTZ LN Fig. 1 TEM image of

N T, concave Au nanorods.

1) Y.Imura, K. Fukuda, H. Saito, M. Maniwa, Y. Kurihara, C. Morita-Imura, T. Kawai, Bull.
Chem. Soc. Jpn. 2021, 94, 1685-1689.
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Formation of Metal Oxide Multilayer for Optic Materials by Electrochemical Depositions
(Osaka Research Institute of Industrial Science and Technology, *Osaka Electro-Commun.
Univ., 3Grad. Sch. Of Eng., Osaka Electro-Commun. Univ) O Mitsuru Watanabe,! Yuro
Saegusa,? Naoaki Ito,> Hiroyuki Enomoto®* Seiji Watase'

We have been investigating the deposition of metal oxides by electrochemical method.
Electrodeposition is a simple method, which is able to carry out under ambient condition of
aqueous solution with relatively inexpensive apparatus. We have achieved the formation of
transparent titanium oxide thin film on a transparent electrode by electrodeposition. In this
report, we have tried the formation of transparent multilayer of titanium oxide and molybdenum
oxide and achieved to obtain transparent TiO»/MoOs3/TiOx/ITO tri-layer structure. Such
structure is potentially optic material because the difference of refractive index between
titanium oxide and molybdenum oxide is sufficiently large. Since both TiO, and MoO; as-
deposited films are amorphous, heat treatment of the films is required for the crystallization.
Although MoQOs layer will be broken by usual crystallization, transparent tri-layer structure
could be obtained because MoQOs layer was supported by TiO, layer in the both sides. Their
formation conditions and optical properties will be reported.

Keywords : Electrodeposition; Transparent oxide films, Titanium oxide; Molybdenum oxide;
Optic materials

TEARAT AT LR A0 36 70l &2 W CRIRO KRR O EM LI &S5 F
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TiO2/MoOs/TiO/ITO &9 3 JE DOMEER A ERT 5 Z L N T& 7=, kT ¥ v Lk
V7T B RERBITREEND LT, 2O L) SR MELE LT
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Study of evaluation method for the mechano-bactericidal effect in water (! Graduate School,
Chiba Institute of Technology, * National Institute of Advanced Industrial Science and
Technology) OSatoshi Toba,!? Ryo Yamano,'? Yukari Miyazaki,? Nobuaki Negishi,? Naoko
Kurosaki,!

Particularly in developing countries, drinking water contaminated with microorganisms is a
significant issue, leading to the spreading of infectious diseases. Thisis due to economic factors
such as the lack of water purification facilities. Meanwhile, developing countries have high
solar radiation levels, so it’s thought that water purification by inexpensive titanium dioxide
photocatalysts using sunlight is feasible. However, there is a problem that the performance of
photocatalytic disinfection is affected by weather conditions such as low UV radiation.
Therefore, we focused on mechano-bactericidal phenomenon®). This effect is a phenomenon
that which bacteria are sterilized when they pierce the needle structure. By supporting them on
photocatalysts, we expect that mechano-bactericidal effect and photocatalytic sterilization will
become a water purification technology unaffected by weather conditions.

This study evaluated the mechano-bactericidal effect using aragonite of needle structure
supported on photocatalysts. Currently, little is known about the mechano-bactericidal effect in
water and there is no established evaluation method. Therefore, an evaluation method for the
mechano-bactericidal effect in water was investigated. Asa result, the quantitative PCR method
can be used to detect eluted DNA outside the bacteria due to the effect, and it is useful as an
evaluation method for that effect in water.

Keywords © waterborne disease, photocatalyst, mechano-bactericidal effect, water purification,
aragonite
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BRZNZ LD KBEEFIR U227 =
BALF 2 o AT & B AL e L2 | o
ZBHNTNA, UL, Seitamorsges B A0 BE OBEER & #F 28 E
SO IR 70 & RAEIC /A SN AR B D, ZD7=8 ., el Shikms 21
L. SRREEICIE ST S 52 & CRIE SN DB CThD A h ) BREE Ve
T5 2 LT, REECKEE SRARVKELEIIC 25 L BT 5,

ABFZE Tl eI HEE LT8Rk T T 29 A hOKHICET 5 A D ) BHSED
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1) Ivanova, E. P.et al. Small, 8(16),2489-2494 (2012).
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Dynamic deformation of three-dimensionally microfabricated temperature-responsive
hydrogels. (‘Nagamori Institute of Actuators, Kyoto University of Advanced Science, *Future
Robotics Organization, Waseda University)OShunsuke Nagahama'~

We fabricated a mass-producible mold by transferring a pattern fabricated by grayscale
lithography onto a flexible material, and developed a method for fabricating a micro-structured
hydrogel using the mold. Since polymerization using only stimuli-responsive polymers caused
polymerization failure when using a mold made of PDMS", the molded gel was obtained by
polymerizing NIPAM gel in the mold using Agar gel, a physical cross-linked gel, as a scaffold.

Using this technique, a structure was fabricated in which the hydrogel had a pattern with
different surface area on the top and bottom surfaces of the transfer, resulting in a difference in
deformation during contraction and swelling by the temperature-responsive polymer and
bending (Fig. 1; a pattern designed with a diameter of about 100 um was used). Upon heating
and cooling, the deformation behavior during heating and cooling in water was confirmed, as
shown in Fig 2.

Keywords : Stimuli-responsive material;, Hydro-gel; Micro-structure; Mold production;

TV—Rr—N )7 TT7 4K 0IMT LIS — 2 & M Nz 545 Z &
TRERAMZBEL, 2R 2 AW TiRiitEEE BT 51 Fa s Lva g+ 2
TFIEEMEE LT, 728, PDMS THRUE L= 2 W =85 A RSB TR R U ~ — D &
THEATAHEEANRREZFIER LD D, WHEE SV THD Agar 7L & B
E LTNIPAM ZFVERINTEAET 5 Z & TR SN S V2157,

AW 2 HWT G k& T CREFED IR DN — 2 Teng Ra 7 Vlki iz
DL TOIREISEMER I XL DG - IARRE O B0 22034 U il 3 2 i
ZREL (K1, B 100um FREE CaRat Lz ¥ — 2 2 H Liz) . INER QA E
IZED . K2DXSIZKFTOIE - ImHIRFICETR T 2 28D R TE T,

Swelling

Three-dimensionally molded gels ~ Mass production is possible by using PDMS molds
Fig.1 Molded gels with fine patterns Fig.2 Shrinkage and swelling behavior due to heating and cooling

1) Polymerization failure when using PDMS molds has been reported. Shunsuke Nagahama, 71st SPSJ
Annual Meeting, 2P3B021, 2022
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Separation and analysis of volatile sulfur compounds using disulfide compounds (Graduate
School of Engineering, Tohoku Institute of Technology) O Shuta Miura,! Yasuko Yamada
Maruo!

Hydrogen sulfide and methyl mercaptan, volatile sulfur compounds (VSCs) in exhaled
breath, are known as biomarkers of periodontal disease. They have similar chemical structures,
making them difficult for selective detection on various gas sensors, such as semiconductor gas
sensors. We had developed a sensor element for VSC using a reaction between 2,2'-Dithiobis
(5-nitropyridine) (DTNP) and VSC on fiber substrates. In this study, we focused on the
reactivity and adsorption properties of hydrogen sulfide and methyl mercaptan on the sensor.
When the sensor element was exposed to hydrogen sulfide and methyl mercaptan, respectively,
both reacted with DTNP to generate 5-nitro-2-thiopyridine (NTP). The differences were
observed in adsorption rate and NTP production rate between hydrogen sulfide and methyl
mercaptan. Based on the results, we investigated a separation and analysis method for both
chemicals and aimed to develop gas sensors capable of selective detection.

Keywords: Materials chemistry;, Colorimetric analysis; Adsorption; Volatile sulfur
compounds, Separation.
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1) K. Lim et al. Sensors and Actuators: B. Chemical 2021, 348, 130665.
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Effect of substrates on an acetone detection using porous material-substrate sensors (' Graduate
School of Engineering, Tohoku Institute of Technology, * Tohoku Institute of Technology) O
Kaito Murayama,' Yasuko Yamada Maruo,' Sei Sakano?

Human exhaled breath contains a variety of volatile organic compounds, some of which are
associated with specific diseases. Since acetone in exhaled breath is associated with diabetes
and lipid metabolism, we are developing a simple sensor element that could be a tool for health
monitoring using the colorimetric reaction between acetone and nitrophenylhydrazine (NPH).
In this study, we have evaluated the effect of substrate material on the sensor’s performance.
Three types of material were tested.

In the case of cellulose, the NPH reacted with the cellulose, and a spectral change was
observed without exposing to acetone atmosphere. For a porous glass substrate, spectral
changes dependent of the acetone concentrations were observed, and acetone could be detected
in a short time with high sensitivity. When a quartz substrate containing organic binder was
used, spectral changes similar to that of porous glass were observed, however the sensitivity
was low (<one-tenth), and that thought to be different surface area.

Keywords : Acetone; Colorimetric Analysis; Porous Material
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Synthesis of sulfated cellulose pulp with a swollen fiber structure and application to completely
dispersed cellulose nanofibers (Marusumi Paper Co., Ltd.)) O Ayato Nishimura, Sonoka
Otsuka

Cellulose nanomaterials, such as cellulose nanofibers (CNFs) and cellulose
nanocrystals (CNCs), have been prepared by the combination of chemical modification of
cellulose pulp (CP) and its difibrillation. Chemically modified CPs can disintegrate a
completely dispersed CNFs with a fiber width of 3-4 nm, which is the smallest unit of a
cellulose fiber. CNFs have attracted attention as promising natural nanofibers with various
useful properties, including extremely high aspect ratio, high stiffness, and low thermal
expansion. In this study, sulfated CPs (SCPs) were synthesized by a CP/sulfamic acid/urea
reaction system, and their fiber morphology was investigated. SCPs were synthesized by
absorbing an aqueous solution of sulfamic acid (H,NSO;H, 0.62 mmol) and urea (H.-NCONHa,
0.25-2.5 mmol) onto CPs (100 g), removing water by drying, and reacting at 393 K for 30 min.
In addition, the fiber morphology of SCPs is discussed in terms of the relationship between
fiber shape and water retention value, which affects the defibration behavior of CNFs.
Keywords : Cellulose,; Sulfation; Cellulose Nanofiber; Swollen Fiber Structure

A, BRIEEt OB L e — 2 LT (CP) W=t 7 ~7 U 7 VIRBUZEE T D iF
TR E L SN TWD D, RIFFETIE, CP ZHiiis—= A7 /b LT-ffife— X 7 AL,
CP(SCP) &R L., #kHERFIEZFHN L7z, S HIZSCP AT U —%HERET AV
~Tw%mm@(%m)Lﬁwn—xf/774ﬂ~(@W)m@ﬁ%%ﬁoto

SCP Ik ZE N L TCTANLT 7 2 Ul (H.NSOsH, 0.62
mmol) & JR5E (H.NCONH,, 0.25-2.5 mmol) % CP
(100 @) IZHHFFEHE, 393 K T30 s SEDHZ &
\Z L0 EINER T 7=, SCP DRfifig— A7 )L EE A%
0.79-1.33mmol/g TH-7=, MZ T, ANVT 7 I VEE
= RFE (/) TH O SCP IXIEHEDE )7 ]~
MBS S T (Figure 1), Z OB EMHERS 151X
7V TRIKE DR EIZE - LT e, 0.6 wt% SCP A
Z U —% 60MPa THffi L7-& Z A, 5 EIOMELIN
\ZHEAENE 3-4nm @ CNF 235 5472, Z @ CNF 751X
WITA~A X 2%LL FOEBEHM 2R Lz,

1) Isogai, A.; Bergstrom, L. Preparation of cellulose nanofibers Figure 1 Optical micrographs
using green and sustainable chemistry. Current Opinion in o (a) SCPs and (b) original
Green and Sustainable Chemistry 2018, 12, 15-21. CPs
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Development and evaluation of water-based paint for wood using cellulose nano fiber and
ultraviolet absorber (ndustrial Technology Center of Saga) OShunpei Kuma!, Yuki Taguri!,
Keiji Hoaki!, Masayuki Yano!

There are increasing needs for wood paints that have a low environmental impact as well as
woody feel and high weather resistance. However, transparent water-based paints that do not
impair the woody feel and have a low environmental impact have a problem with weather
resistance. In this study, water-based paints ware developed with silicone, which has good
weather resistance, as the main component and biomass-derived additives with low
environmental impact were added. As additives, cellulose nano fiber (CNF), which is derived
from bamboo and has high strength, high elasticity, and ferulic acid (figurel), which is
manufactured from rice bran and has UV absorption ability and antioxidant properties, were
added. In practice, a paint mixture of silicone emulsion and CNF was applied to quartz glass.
As a result, transmittance was reduced due to light scattering. The addition of ferulic acid
further reduced the transmittance due to absorption of ultraviolet rays (figure2). Next, after the
aqueous paints were applied to the wood, the wood was irradiated with ultraviolet light. The
results of the evaluation of the color change over time, painted wood’s changes were suppressed.
Keywords : cellulose nano fiber, ultraviolet absorber, water-based paint
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Effect of calcium salt additives on the crystal phase of calcined calcium phytate (Osaka
Research Institute of Industrial Science and Technology)OKazuki Maeda, Yoshiki Aoto,
Satoru Dohsbhi.

Calcium phosphates have been used in a variety of applications such as biomaterials,
catalyst supports, and fluorescent materials. Hence, sustainable synthesis methods of calcium
phosphates have been developed with natural calcium sources such as eggshells. However,
natural phosphorus sources were rarely used for the synthesis of calcium phosphates. In this
study, phytic acid found in plants was used as a biomass-phosphorus source, and the synthesis
conditions of calcium phosphate using phytic acid were investigated. Calcium phytate was
synthesized by the reaction of phytic acid with calcium chloride. Moreover, calcium phytate
was mixed with various calcium salts (calcium chloride, calcium carbonate, and calcium
oxide) to adjust the Ca/P ratio, and the mixture was calcined for 3 h in air at 1100 °C. When
the Ca/P ratio was adjusted to 1.67, the X-ray diffraction patterns of the products were
consistent with B-tricalcium phosphate (B-TCP), hydroxyapatite (HAP), and calcium oxide,
respectively (Figure 1) . However, the ratio of B-TCP to HAP for three products was changed
dependent on the kind of the calcium salt additives, indicating that calcium salt additives can

affect the reaction selectivity in the calcination process. VoI Siiap @G0
Keywords : Phytic acid; Calcium phosphates,; Biomass cac,

,‘j 2R ij X . ‘ZX,
U BT s DIAERIM B Efx 7250 T .
AV TO DY, R iE7 Y VIR v 2 caco,
T2V AN T AOBRIETRONTND, 3§ i i
KHFFETIE, WAL A~ ADT7 4 Fo®maY | Ty
VEIRE LTIEH LI Y B LY T DOBTR e U e o]
M= MW TR L, 9. 7 Fols
WALV T B E KR TG EETT 4 F 26 ce9)

N > S N 8 Fig. 1: XRD patt f thesized
VBRI AEASK L. U LER LY T LD ig patterns of synthesize

AREREE Uiz, fT Ca/P b i35 728
WZT7 4 F I T NEEFEIINT T L

(AL T A RN T N BRIETIVT T L) ZWEES L7214,

ZER T 1100 °C, 3 WFEBERR L, oAk % X BRETIZ L > TEM L
72 Ca/P % 16T IZHFE LT-G6. AL, N RrX T 3% 1 K,

VU= IINT UL BLODLEORILIN T LN THoT, LINL, £D
RS HERIZIBS LTIV T AL > TR TEY (K1) . IinE 4
) DR B R B2 5 Z L inbho Tz,

calcium phosphates from precursors
containing different calcium salt.
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Preparation of transparent sulfated cellulose pulp dispersion (Marusumi Paper Co., Ltd.) O
Sakura Morimitsu, Ayato Nishimura

Cellulosic fiber surface modification has attributed attention to an important
technology for the preparation of cellulose-derived materials. Cellulose pulps (CPs), one of the
most important abundant materials that can be easily produced in large quantities by pulping
method using wood chips, figure fiber shape that the fiber length 1-3 mm and width 20-40 um.
In this study, we performed a sulfation of CP to synthesize sulfated cellulose pulp (SCP) with
functional properties. The sulfation was performed as follows. CP was soaked in an aqueous
solution mixed with sulfamic acid and urea. The mixture was heated in an oven for 3 h to
remove water. After the drying process, the dried CP material containing sulfamic acid and urea
was reacted in an oven at 140°C for 30 min, and washed with pure water and sodium
bicarbonate. The SCP was adjusted at 0.6 wt% using pure water. The SCP showed high
dispersibility in water and transparency.

Keywords : Cellulose; Cellulose Pulp, Sulfation, Swollen Fiber Structure; Transparency;,

WA, Bra—229L7 (CP) DK LFEM ST 5 Z LI2K - T, Fiic/eks
Mz RHT E WO MR RN#RE ST Dd D, RIFZETIE, CP IZALT 7 X Vg
ERFBEE S TR AT WIERIGHT 5 2 & TR = AT vkt rm— A0
7 (SCP) DEMRERAT, I HIC &m@@ﬁfﬁ% THOERDNE DR 21T - 7=,

SCP O&fIX. AVvT7 7 2 yﬁ&kﬁ(%%{.ﬁh
ToKEERIZ CP 2 5z S8, KaO%5E @L
7-t%. 140°CT 30 % Wmﬁﬁmbfﬁotoﬁm
Z T 0.6 wt%IZFAHL L 7= SCP itk &, A
BT ANT 1 SHEEZORTFZ8E LT
(Figure 1), = D#5E%, SCP 1Z/KHF TR LD CP
WZHEREWW I EE 2 HERF L Qe £, iR
DOBIAMEIZ DWW THEHT 5 & SCP /o #iRiXm

Figure 1 Dispersibility evaluation of

BHUEEA L T D Z LavRanis (a) original CP and (b) SCP.

1) Yang, X.; Biswas, S. K.; Han, J.; Tanpichai, S.; Li, M. C.; Chen, C.; Sailing, Z.; Atanu K. D.; Yano,
H. Surface and interface engineering for nanocellulosic advanced materials. Advanced Materials 2021,
33(28), 2002264.
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Research on the development of an efficient degradation method for lignin and its application
('National Institute of Technology, (KOSEN) Yonago College, *Nagaoka University of
Technology, *Osaka Metropolitan University., *Okayama University of Science) OTsubasa

Kojima!, Yoshiyuki Uruma', Tomohiro Yamada®, Hirofumi Maekawa?, Matsumi Doe®, Kan

Wakamatsu*

Woody biomass is attracting attention as a new biomass resource that may replace fossil
resources. Lignin is one of the woody biomasses and an aromatic polymer in the cell walls of
wood. Lignin has a complex structure makes it difficult to decompose and is currently not
completely utilized. In general, lignin degradation is costly, requiring a lot of energy and
chemicals. Therefore, it is necessary to develop an efficient and inexpensive lignin degradation
method for utilizing lignin. Lignin is an aromatic polymer with phenylpropanoid as the basic
unit, and about 50% of the bonds between unit to unit are B-O-4." In this study, four different
lignin models with B-O-4, 2-(2-methoxyphenoxy)-1-phenylethanol (1a), 2-(2-
methoxyphenoxy)-1-(4-methoxyphenyl)ethanol (1b), Guaiacylglycerol-B-guaiacylether (1c¢),
1-(3, 4-dimethoxyphenyl)-2-(2-methoxyphenoxy)-1, 3-diol (1d), were degraded by organic
electrolysis, and the structure of the degradation products and the degradation mechanism of
B-O-4 were clarified. ? Furthermore, electrolysis was performed on three isolated lignin
samples, successfully achieving the cost-effective and efficient decomposition of lignin
compared to conventional decomposition methods.

Keywords : Lignin, Organic Electrolytic Reaction, Carbon Electrode, Lignin models, -O-4
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1) Chakar, F. S; Ragauskas, A. J. Ind. Crops. Prod, 2004, 20, 131-141.
2) Y. Uruma, T. Yamada, T. Kojima, T. Zhang, C. Qu, M. Ishihara, T. Watanabe, K. Wakamatsu, and H.
Maekawa, RSC Adv., 2023, 13, 17991-18000.
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Antibacterial activity of Polyethylene Glycol (PEG)-Modified Lignin (' Department of Medical
Technology, School of Healthsciences, *Graduate School of Bionics, Computer and Media
sciences, Tokyo University of Technology)O Akane Sakaguchi-Mikami', Miku Takagi', Nagisa
Hara!, Takashi Yamashita®

Lignin, a major component of wood, is a polyphenolic polymer and its molecular structure
varies depending on the plant species and the extraction process. Glycol lignin (GL) is extracted
from Japanese cedar with polyethylene glycol. Since GL has less structural heterogeneity as
well as high thermal stability, it has been thus expected as a sustainable alternative to petroleum
polymer materials. Our previous study showed that a GL-containing plastic had a significant
antibacterial activity against Staphylococcus aureus, and its potential as a novel antibacterial
plastic material. The mechanism for GL antibacterial activity is, however, still unclear.

Here, we report the antibacterial evaluation of free GL to investigate the potential of GL as
a novel antibacterial substance and a functional plastic material. The number of viable Gram-
positive (G+) and -negative(G-) bacteria significantly decreased by incubation in GL-
containing solution, indicating that free GL had antibacterial activity against both G+ and G-
bacteria. On the other hand, the antibacterial effect of GL-containing plastics varied depended
on the polymer types, suggesting that GL affinity of polymer components and the surface
structure of a plastic may affect its antibacterial function. Further studies on GL antibacterial
mechanisms may enable its application as antibacterial substances and plastic materials.
Keywords : Lignin, Antibacterial activity, Functional plastic materials
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Mechanical properties of network polymers based on epoxidized marine oil and preparation of
bio-based on composite materials (Osaka Research Institute of Industrial Science and
Technology) OYohtaro Inoue

Epoxidized fish oil (EFO) and epoxidized whale oil (EWO) were prepared by introducing
epoxy groups to fish oil and whale oil rich in polyunsaturated fatty acids. Then EFO or EWO
were mixed 4-methylcyclohexane-1,2- dicarboxylic acid anhydride (MHPA) and were cured to
obtain network polymers. The breaking stress of the network polymer synthesized by EFO and
0.65 eq MHPA showed about 9.0 MPa. Paper (cellulose) was impregnated with EFO and MHPA
solution, and were cured to obtain bio-based composite materials.
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Fig. 1 Synthesis of EFO and EWO.
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Synthesis of MOFs using various metal ions with azobenzene-4,4'-dicarboxylic acid ligands.
(!College of Industrial Engineering, Nihon University) OTeppei Kagaya,' Shigeki Furukawa,!

We have focused on metal organic frameworks (MOFs), which have attracted attention as
adsorbents that selectively adsorb atmospheric CO, and enable separation at low energy cost.
In this study, we attempted to synthesized new MOFs with azobenzene-4,4"-dicarboxylic acid
(ADA) as a ligand, which are expected to undergo chromatic and structural changes? during
CO; adsorption. MOFs were synthesized using group 2 metal ions (M = Mg, Ca, Sr, Ba) and
period 3 metal ions (Fe, Co, Cu, Zn) and Al, and their crystal structures, specific surface areas
and CO; adsorption capacities were measured and compared. The results of CO» adsorption
and desorption on MOF (M-ADA) by group 2 metal ions and ADA are shown in Figure 1.
Among the group 2 metal ions, the Mg-MOF showed the highest value of CO: adsorption.
Based on these results, it is suggested that this may be due to differences in the crystal structure
of the metal ions. In addition, hysteresis adsorption/desorption behavior was observed
depending on the interaction with the sorbent, confirming that the interaction between CO, and
MOFs is not a simple physical adsorption.

Keywords : Inorganic and Complex Chemistry, Organometallics Chemistry, Coordination
Polymers, CO; Absorbent, MOFs
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1) Kun-Yu. Wang, Zhentao Yang, nature Protocols (2023) pp.604-625.
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Development of the detection method of pathogenic viruses in the environment water and its
application ('Kanagawa Institute of Technology) Takeji Takamura', o Yuzu Ueki'

Noroviruses (NoV) can contaminate water sources through sewage and survive for extended
periods in the environment. This means they can accumulate in bivalves and other organisms
in rivers, leading to human infection. To prevent the spread of disease and protect public health,
it is crucial to analyze NoV in environmental water. Currently, the most common method for
detecting NoV involves RNA extraction using the commercially available RNA kit, followed
by rRT-PCR. However, this method can be complicated and time-consuming. We aimed to
create a quick and easy method for detecting Norovirus. We discovered that RNA extraction
using Chelex100, a simple nucleic acid extraction method, was effective for our purposes. In
addition, using a microfluidic chip for real-time reverse transcription polymerase chain reaction
(rRT-PCR) can reduce the operation time to 30 minutes. Currently, the sensitivity of this method
is being verified, and researchers are testing its effectiveness in real-world samples.

Keywords : Environmental measurement, Pathogen
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Preparation of supported Ni catalysts using carbon nanotubes as supports and the investigation
of their permanence in reduction reactions (! Nikon University, >National Institute of Technology,

Ichinoseki College) O Yuika Aoki,' Naoki Toyama,' Hiroe Kimura,”> Norifumi Terui,? Shigeki
Furukawa'

Carbon nanotubes (CNTS) are used in various fields due to their unique structure and shape.
When the CNTs are used as supports, the Ni catalyst are probably supported on the defective
of the surface on the CNTs. In this study, we prepared supported Ni catalysts using multi-walled
CNTs with many defective structures and evaluated their effect on the reduction reaction of p-
nitrophenol. As a result of examining the concentration of Ni precursor supported on multi-
walled CNTs, the catalyst prepared at 15 mass% shows high activity. Furthermore, this catalyst
showed rate of decrease relative to the initial concentration of over 90% up to the 10th test, and
was more permanent than the single-walled CNTs supported Ni catalysts as shown in Figure 1.
Keywords : Carbon Nanotubes, Supported Catalysts; Reduction Reaction,; Nickel
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Synthesis of silica hollow spheres supported on transition metal catalysts and their reduction
of p-nitrophenol

('Nihon University ,’National Institute for Materials Science) Maki Ueshima', Kenzo Deguchi?,
Shinobu Ohki?, Yuuki Mogami?, Naoki Toyama', Shigeki Furukawa'

Hollow spheres expected to increase the specific surface area due to the presence of hollow
spaces. In this study, we synthesized transition metals such as Ni, Co, and Fe catalysts were
supported on silica hollow spheres, and investigated the effects of their catalysts on the
reduction reaction of p-nitrophenol. Silica hollow spheres were synthesized using polystyrene
particles as templates. Ni, Co, and Fe precursors were supported on the surface of the
synthesized silica hollow spheres using an impregnation method to obtain the desired supported
catalysts. Co, Ni, and Fe catalysts supported on silica hollow spheres were evaluated in the
reduction reaction of p-nitrophenol, and the first-order reaction rate constants were calculated
as shown in Figure 1. From this result, the first-order reaction rate constant of Co, Ni, and Fe
catalysts supported on silica hollow spheres were 0.0576, 0.0232, and 0.0002 min’,
respectively. Meanwhile, the activation energy was calculated from the results of activities at
various temperatures, it was confirmed that the value of the activation energy in the presence
of Co supported catalyst was the lowest in the all catalysts.

Keywords : Silica Hollow Spheres, Transition Metal Catalysts; P-nitrophenol

BRIR 22 R0, F2e22MOFEIC L 0 kB HBEA NS Z ENRHIfETE 5. K
WFZECl, ERIRTPZE U 412 Co, Ni BEL O Fe &\ o BB 4R & HEF S 7 filie
DEREAT, ZNENOMEBEN p-= b1 7 = /) — /)L OE TGN 5 2 5 >
WTHE L7, BRkhZes U HiE, RURFLURiTE2T S L— kLT HETARKR
L7z, AR L7ZERIRF222 ) 1T Co, Ni 38X Fe RilEAZ Gi21E CEEICHRF &
, BHOMEEEE 21572, 2o OfliE p-= Fr 7 = /) — /L OIE TG TRl L,
R ER A B LR LIRS, ZOEEND, ERikrhZes U e
Co, Ni 3 KX O\ Fe il D> — R SO a2 @ 50X, £ 241 0.0576, 0.0232 5 LT 0.0002
min'! Tho7z. £/, KIRETCIEERBRZIT o RN DIEH b= R L X — 2 HH
L7k 2 A Co ZHEF SV DEN R IR 725 Z L DR TE 72,

5 10 15 20 25 30
BGRE/min

1 ERRTPZES U HHEF Co, Ni 38 KO Fe filfit 2 72 & & 0 — ROt E X
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Capture of low concentration CO; by using silica with amino groups

(Department of Chemistry, Graduate School of Science, Tokyo Metropolitan University)
Hansheng Liao, Soichi Kikkawa, Seiji Yamazoe

Direct air capture (DAC) that captures emitted low-concentration CO; directly from the
atmosphere has achieved great attention in recent years. Solid CO, adsorbents, such as silica
modified the surface with amines, are expected to be suitable for DAC due to their ease of recovery
and regeneration, selectivity for CO, adsorption, and moisture resistance’). We have previously
reported the solid CO, adsorbents with a high density of amines that was obtained by the sol-gel
synthesis of silica having organic functional group, and following modification of the surface
organic functional group with diamines?. The resulting material can efficiently adsorb 400 ppm
COs, desorb the captured CO; at 80°C with the absorption/desorption repeatedly out of degradation.
As this method can be widely applied to compounds containing amino groups, this study examines
the optimization of synthesis conditions, scale-up, and survey of types of amines modified, with the
aim of developing silica materials with even greater low-concentration CO; adsorption performance.
Keywords: Carbon dioxide, Low concentration, Silica gel, Amine functionalization, CO,
Absorption/Desorption

ZIE TICHEH SN REAHF OIKIRE CO, % BRI % Direct Air Capture
(DAC) NITHFETER STV, U B EOREITT 2 v &M L= [EIK CO, W&
FE, B - HAERKFLS THY, CO» WAE~DEBMECHHEAED & 5 72 DAC (Z1A]
F72 COMUAN & LTI END D, A IIINETIZ, Y —FIWEIc k) A&
iU h AR, ROAMEEZ YT I TEMTHI LT, BEERTIVE2AT
% B CO W AER 2 i L CE 722, 578 EHT 400 ppm D CO, % E 33 TR A
L, B L7 CO, % 80°CTHBEFIEETH 0, M X L O - BBk L TH41b
HPFEHTED. KFEET IV EEAETHAEMIIASEHATE 5720, AR T
1%, RPEOEREMKEL, 27— T v, KOHWST I U EEREFL, Bk
HIKIRIE CO, DWAENEREE AT D 2 U WM EIOBR% 2 it L.

1) E.S. Sanz-Perez et al., Chem. Rev. 2016, 116, 11840.
2) FH), Ak, LR, 85103 [BlH AR BFEFFES, K207-3pm-05.

© The Chemical Society of Japan -P2-2am-12 -



P2-2am-13 AAL2a B1045S52 (2024)

BE&HHEEZIEZAV-ERE_BIELRROSNEEIKE S X T4
(FBNLKBEERE) O JHIK, Furong Cao, FH)Il Hoa—, LR #F]

Highly efficient capture and release system of low-concentration carbon dioxide using

4|

solid-liquid phase change of diamine (Department of Chemistry, Graduate School of Science,
Tokyo Metropolitan University) Xuanbing Li, Furong Cao, Soichi Kikkawa, Seiji Yamazoe

It is essential to establish a direct air capture (DAC) system that capture already emitted
atmospheric CO; in order to reduce atmospheric CO, concentration. The solid-liquid phase
separation type of amine absorbent, which captures CO as a solid deposit, has attracted
attention because of highly efficient reaction rate of amine absorbent with low-concentration
CO,". We reported that a DMSO solution of diamine can absorb low-concentration CO> with
high efficiency and can also release the captured CO; at a low temperature of 60°C?. In this
study, we developed a CO, absorption system based on gas-liquid contact between diamine
and low-concentration CO; gas to achieve highly dense CO; capture. When 400 ppm CO- gas
was distributed at 50 sccm to diamine (1.0 mmol), >99% CO, absorption efficiency was
maintained for >13 h. The presentation will show the absorption of low concentration of CO»
and desorption property of the captured CO; by this system.

Keywords: Absorption and desorption of carbon dioxide, low concentration of carbon
dioxide, contact of gas and liquid phase

BEICHEH &7z COr Z I L RKH D CO2 iR Z AR 51213, RRH D CO, % [E#
T2 (DAC) ¥ AT LADRESLNSHATH %, CO» & BEHHT Y L LTINS 2 EK
MDD T I IR, 7 X IR L ARIRE CO, D@ RN 2 EBTE 57
HIEAB SN TS Y, Fexld, 7 220 DMSO IR MEHEE CO, & B TR L,
72, 0COMEKIET CO ZMNTED Z L a®E LY, ABIFETIE, LV EBEETO
CO iz FHT D7, U7 I LIRRE CO, VA L DREHEMIC K % CO WIS A
T LERE LT, 400 ppm @ CO, 7T A% 50 scem TV 7 X (1.0mmol) (2Pt L7-E 2
S, 13 B EIZ D722 T>99%D CO 2 WINTE 5 Z & 2ffid Lz, R TIE, AV A
T BT K DAERIRE CO D[ENY, XY, B L7z COr DIBERFEIZ DWW THRE T 5,

=]
8

ency(%)

€O, removal effic
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time(min)

Figure 1.CO; removal efficiency
1) a) P. Luis et. al., Desalination 2016, 380, 93—99. b) X. Jin et. al., Sep. Purif. Technol. 2022, 298,
120630. c) F. Inagaki et. al., J. Am. Chem. Soc. 2017, 139, 4639—-4642., 2) S. Kikkawa et. al., ACS
Environ. Au 2022, 2, 354-362.
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Analyses of Extracted Compounds from Bottle Caps with Organic Solvents
('National Institute of Technology, Fukui College, *Ehime University)
OKeisuke Nakagawa,' Yukimi Iwamoto,' Masahiro Furutani,'! Tomoya Kataoka?

It is known that plastic wastes are fragmented by external stimuli such as ultraviolet light
and heat, although the mechanism is still unknown. In addition, efflux behavior of low-
molecular-weight additives is also unknown which are used in manufacturing of plastic
products. In this preliminary work, we focused on bottle caps made from polyethylene, and tried
to extract low-molecular-weight compounds from them by using several organic solvents.
Acetone and tetrahydrofuran (THF) were used, for example, and the extracted amounts were
measured. Identification of the extracted compounds was also tried by GC-MS and '"H-NMR
measurements. Instead of conventional Soxhlet method, we adopted an extraction method
without any heating.

It was found that THF extracted chemical compounds better than other organic solvents
from a bottle cap per unit mass where it took total 3 h and ca. 200 mL of solvent amount.
After preparative thin layer chromatography (PTLC, using chloroform as eluent) purification,
a low-molecular-weight compound that had both aromatic and alkyl moieties was suggested
by 'H-NMR spectral measurement.

Keywords: Bottle Cap; Extracted Compound; Plastic Waste, Polyethylene; Soxhlet Method

TT ATy 7 THRIE IR OEN R & OSNIRITIC IR S D 2 LT Ko TRiIE &
N5, LvL., TOEOZEMITD - TRV, £72, 77 2 F v 780z
BWTH A O T-BLEWR TINS5 5, S LR IC BT 5 E b Oyt ZEE)
IZOWTHHLMNITR > TV, RIFFETIX, 77 AF > 7 ZTHD L ORI O
HAR DL 2R 9 2 72 0 ORTERE & LT, 2h=Ra 2 fh B EREIZ 10 72 PR 20 L o B
HME LT, RV =T L UBR v v o 72t Galbt & U, flix OF IR A H
W RS F RGO AR A 7o, A EEZEFHT 2 & L i, GC-MS HlER
'H-NMR A7 R VRATE 72 BN K D6 FEE OHEE 2l Te, £, kDY v 7 &
L—HMoREFHEE LT, FEMEVCORM FIEZ R LT,

AREH L g DR ONL YO &L AHIEHMA Tl Lz ZA T T Fr >
7 v (THF) OEERRHZ < oo lz, fHHIZFEMELTIToiL, M ReRIXE 3 KR,
VEREIERITE 200 mL BRE Th o 7o, Foiciitiz nivgg s v~ 777
+4— (PTLC, EBAVEEL : 7 madRL b)) Lo THL, BRYO—2I1Zo0 T
'H-NMR 27 MVERIE LT & 2 A, FHERST VX VS 28T 5B OFE
DRI ST,
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Research in the cause of abnormal daily variation of ozone concentration in Ho Chi Minh City,
Vietnam ('Graduate School of Sustainable System Sciences, Osaka Metropolitan University,
2Faculty of Environmental Sciences, Vietham National University-Ho Chi Minh City) O
Norimichi Takenaka,' Yusuke Fujii,! Hien To Thi?

As a result of measuring the concentration of pollutants in the air with automatic measuring
instruments from 2012 to 2014 in Ho Chi Minh City, Vietnam, abnormal fluctuations only in
the ozone concentration during the rainy season were observed. The reason for this is expected
to be due to HONO because HONO is one of the main sources of OH radical. HONO is formed
mainly by the reaction of NO, with water on the particle surface. The concentration of PM; s is
extremely high, and this is a major air pollution problem in Ho Chi Minh City. In fact, when
we measured the HONO concentration using the filter pack method in Ho Chi Minh City, it is
found that the HONO concentration itself was higher than that in Osaka, and the ratio of
HONO/NO, was the highest among those measured in the world. Therefore, it was assumed
that HONO is efficiently generated from NO, due to the high humidity and high PM>
concentration during the rainy season in Ho Chi Minh. It is speculated that the abnormal
fluctuations in ozone concentration during the rainy season were due to a combination of
several factors, including high humidity during the rainy season, and HONO being easily
dissolved in water.

Keywords : Ozone concentration variation, Gaseous nitrous acid , PM s, Nitrogen dioxide,
Ammonia

AR FLHR—F 2T 2012 0D 2014 T TREF OFE & DI5GB E
BB E R CHIE LR, oA R EAE 2 R 2 Bsh 28 L, %
DJFEE & LT, HONO O HER <4172, HONO |Z, OH 7 ¥/ D EFRAEPRD 1
DTHHEDTHY, KFEiEET NO, EKEDKISZ L VARSI NDRE N Z D
KRERBAERTHD EHRESN TS, F72, PMas OIREIBD THEL, ZANK
—F I UTHORKBERDORE ML 7o TWD, EBRRIZ, R—F I fiTT 4 L%
—Xw 7 TCHONO BEZJELZEZ A, HONO BEEAKE KIKE Y &<, &
HIZ NO, & DHIE HONO/NO TR THESN TV HIHF ThiR b EmVWMEZ R LT,
P> T AR—F IV OMRMOEERE & &V PMasIREEIZ LY 213 K < NO27»» 5 HONO
AR L TWD EHEE STz, IANTRE & & < . HONO (3K L o3 By
WS ODDERNEZR ST 720, WO Y VIREITERE R EBHZ R LT b0 L H#HE

217,
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Production of Nitric Acid and Nitrous Acid from Nitrogen Dioxide on Snow and Ice Surfaces
(‘Osaka Metropolitan University, “Industrial Technology and Environment Research
Department, Hokkaido Research Organization, 3Snow and Ice Research Division, National
Research Institute for Earth Science and Disaster Resilience, *Asia Center for Air Pollution
Research, Japan Environmental Sanitation Center) O Arisa Hinoshita,! Ayane Yamamura,'
Yusuke Fuji,! Izumi Noguchi?, Hiroki Motoyoshi®, Keiichi Sato?, and Norimichi Takenaka.'

During dendritic snowfall, there was an increase in nitric acid in the snow. However, no
research has been conducted on the cause so far. It is expected that nitrogen dioxide will react
on the snow surface, producing nitric acid and nitrous acid, and that nitrous acid will change to
nitric acid through volatilization or oxidation with ozone or hydrogen peroxide. Therefore, we
expected that nitrate ions would increase in dendritic snow with a large surface area. In this
research, we filled a glass tube with the artificial snow and poured nitrogen dioxide into it.
Then, we conducted experiments to see if there was a change in the concentration of the gas
generated before and after the reaction between the snow and ice surface and nitrogen dioxide.
We used NOx meter and a continuous nitrous acid concentration measuring device to measure
the gas concentration and analyzed the snow after the experiment using by ion chromatograph.

In fact, as a result of reacting snow made using ultrapure water with nitrogen dioxide, when
nitrogen dioxide and nitrogen monoxide are removed from the total product, most of it is nitric
acid, and more than ten percent is nitrous acid. In the future, we will conduct similar
experiments using natural snow and aim to elucidate this process.

Keywords : nitrogen dioxide; nitrous acid; nitric acid; snow; surface reaction

BHECIR OB, TBITHBENEINT 5 E WO R H 720, L, TDOEK
WZOWTOMFZEIE = L E TIThit TV, b EZNEOFRE CRn L. e L
HSEe A2 A4 U, AN ER TR S L <134 RoilmER bk 3BT & D R b CRYERIC 2 b4
H7BANTERIND, ED7H, REHEOKREZ 2BECR OB ORFZHEEEA 4> D
HEMMBEZ 2O TIX AW E PR L, £ 2 TAMIZE T, 7 A&, ANLEZEE
D, ZTOPIC R bER AT L, TKEE _BBILER OISO TRAET HEMED
BB EC B E ) MEBREIT -T2, KAROEEHITIZIL, NOx 3. dayisE
JE OB EEE Z V., EREOSZIIA A 7~ T 72V, OE L=,

FEEIZ, EMAKERHWTER LS L L ERE S SR, 24w o
TR EBE L LR EARVSA, IFEAEMEE L 20 . % R T H
HREREET, SBRIZBARELHOZREREREZITV, 207 ok AOMRHEZ B
R

1)Influence of the growth mechanism of snow particles on their chemical composition. Tsuneya
Takahashi, Tatsuo Endoh, Kenichiro Muramoto, Chie Nakagawa, And Izumi Noguchi, Atmos. Environ.
1996, 30, 1683-1692.
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Synthesis of mesoporous silica-titania hollow spheres and their methylene blue decomposition
and hydrogen generation reactions (Nihon University) (ONaoki Toyama, Kouki Mizumura,
Asa Hayashi, Shigeki Furukawa

In this study, mesoporous silica-titania hollow spheres with various Si/Ti molar ratios were
synthesized, and we investigated their activities influence on the hydrolysis of ammonia borane
and the methylene blue decomposition reaction. Mesoporous silica-titania hollow spheres were
synthesized by a sol-gel method using polystyrene particles as templates. First, transmission
electron microscopy (TEM) results for samples synthesized at Si/Ti molar ratios of 10, 30, and
100 were shown in Figure 1. The presence of hollow space was observed the difference contrast.
Furthermore, the shell thickness and void spaces were similar morphologies. The
photocatalytic activity of these samples was evaluated by the methylene blue decomposition.
These results suggested that the activity increased with decreasing Si/Ti molar ratios. In
addition, we found that the hydrolysis of ammonia borane was produced high hydrogen
generations in the presence of sample with Si/Ti molar ratio of 30.

Keywords : Mesoporous, Hollow Spheres, Silica-Titania, Methylene Blue, Ammonia Borane

AWFFETIE, £ SUTIEILHED A VY R—F ZERIRF 22 ) B-F 2 =T O EIT,
TUEZTRT UIMNASRB L OAF Lo TN —D SRS 5 2 % B>\ T
BafLiz, AYR—=FRERIRPZES Y B-F X =T1F, RVAF L RkitET T
—hE LI NFETER LT, 77, SUTi /L 10, 30 BL U100 THEL L7
k2R E IS (TEM) CBIE LR EX 1ICRT. 22 F T2 FOEN
5, MREEMOFIENHRTE . S50, PEREECRHZIIFRBREDTHD Z &N
TR ENT. ZHHOREEHWTAF LY T A —DS i TR A FTE L=, Z D
FEFRDN G, SUTL BT DICEVEESH R L. S 61T =7 AR 7
KOREOE, SUTI E/VEL 30 OB O KFERAERENSZ N Lo T2,

X1 AYVAR—FZERRPZE Y H-F % =7 D TEM B E
Si/Ti E/VE /- (a)l0, ()30, (c)100
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Microchloropsis gaditana MBEETRE & Triglyceride lipase i815F
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Studies on Oil and Fat Accumulation and Triglyceride Lipase Gene Expression in
Microchloropsis gaditana
(Nihon University) OAyumu Watanabe, Tomoe Komoriya, Shigeki Furukawa

Microalgae produce large amounts of Triacylglycerol, a feedstock for biodiesel fuel. TAG is
accumulated in large amounts when microalgae are cultured under stress conditions. However,
when the stress is removed, TAG is degraded to Diacylglycerol and Free fatty acid by the
hydrolytic enzyme Triglyceride lipase. Therefore, it is difficult to maintain growth and TAG
accumulation in microalgae.

In this study, we investigated the relationship between TAG accumulation and Triglyceride
lipase gene expression under stress and non-stress conditions by nitrogen source (NaNO3)
concentration, aiming to regulate the expression level of Triglyceride lipase gene for increasing
TAG accumulation. Microalgae Microchloropsis gaditana were first cultured for 15 days at
NaNO;s concentrations (0,75 and 150 mg/L) and light intensity of 20 umol photons *+ m? = s'.
During incubation, microalgae were sampled over time, and TAG accumulation was measured
using lipid fluorescence analysis and Triglyceride lipase gene expression was measured using
quantitative real-time PCR. The results showed that TAG accumulated in larger amounts in the
NaNO; concentration of 0 mg/L (under stress) than in other conditions, but there was no
relationship between TAG accumulation and Triglyceride lipase gene expression. On the other
hand, at NaNOj; concentration of 150 mg/L (non-stressed), there was a relationship between
TAG accumulation and Triglyceride lipase gene expression.

Keywords : Triglyceride lipase; Triaclyglycerol accumulation; Microchloropsis gaditana

AR I NA 4T 4 — B VBRELOJFUEN T D Triacylglycerol(LA#: TAG) & £ &IZEPETE
HIo0EB STV D, TAG (IHMESHZ A b L ABREE T CTH&ET 5 Z LIC LW S RICEM
SNHN, A b L ADEEHIZ LY, TAG 13K 53 iER%5E Triglyceride lipase (2 & ¥ Diacylglycerol
& Free fatty acid IZ0fiE S 5. DT OEAOEGE & TAG OWMEFEN OS2 R+ 25 2
SITEEL V.

Z 2 CARBIZE TIE TAG SR B OO 72 8 D Triglyceride lipase &1+ D B & O HIH 2 B
& L, ZHEBFENaNO)EEICLD A ML ALIERA ML ATFICBIT 5 TAG & & Triglyceride
lipase M R BLE O BRI Z A L7, EHUX, WOMESE Microchloropsis gaditana % NaNOs
EE0, 75, 150 mg/L, Y5 20 pmol photons * m? + s C 15 H[EEG# S 70, B IR
W7V 7L, TAG EREEIIIEEE 52 VT, Triglyceride lipase 1Ein 778 &
IXERAY TV Z A LA PCRZHAVTHIE L. ZORSE, NaNOs#EE 0 mg/L(AX LA TF)T
1%, DML i U CRRmIc% < TAG &M L7203, TAG FfE & & Triglyceride lipase i&
BRI & OBRIEIZR biedr o7z, —J5 T, NaNOsRE 150 mg/L(FEA K L A F) T,
TAG # 8 & & Triglyceride lipase s F-FEEDOBRMENH D Z Lo Tz,
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Copper free Sonogashira coupling reaction catalyzed by a complex of palladium-
bistheophyllines (Department of Applied Chemistry, Faculty of Chemistry and Biochemistry,
Kanagawa University) OKatsuya Kaikake, Asuma Shingo, Ren-Hua Jin

The catalytic performance of a bisteophylline palladium catalyst (PABTC5), which has high
catalytic activity and excellent recycling performance in the Suzuki-Miyaura coupling reaction,
were investigated for the Sonogashira coupling reaction. PABTC; effectively played as catalyst
for the Sonogashira coupling reaction at low temperature (40 °C) under the air. Moreover, it
was revealed that the reaction proceeds well without copper additive in the presence of
triethylamine. Keywords - Theophylline,; Palladium,; Sonogashira coupling reaction, copper
free; green catalyst

DADOTHT 4 ) o h~TFOUEHIC K 0 s LB (BTC)Z &k L, /3T Y
TAESEER ST NRT VT LR T AT 4 U UfE(PABTC,) % & Ak L 72 (Scheme 1),

a) b)

Self-assembly

J\)t L, erHaner K,COs, Nal, MeOH Y (cHa {/\:o
70 °C, 144h PdCIZ/EtOH

Theophylline Bis-theophylline heptane (BTC;)

Scheme 1. a) Synthesis of bis-theophylline heptane (BTC7) as a ligand, b) the preparation of PABTC; catalyst.
PABTC: & 5 AR—"BTH7 » 7 U T OSIZB T it & L THWZ L 2 A, Tty
Yol Tz=mARa o iga AWz E7 VEOSZI T, PABTC, 23 #E 10 [RIDHE I
MA 95228, SbIT, MIGRTITHFEA A 204 2 & Mt 20 B0 Y A
BRI TED Z EVHBA LI Y, Z OB D% 5 T AT L 72 B
FOGEEECIE, BREZRS0EY YA 7 VbR TH 722, £ 2 TABIZEL PABTC,
BN B~ 7Y o T ROS A U CHRE T D R a2 e AR T
Vb xF =R 2 REIC SRR 21T o 72, KAOC/ R ) =F L7 D5
(G AN %%mﬁﬁﬁm#L L7 REUETFTToF oA DU b BB IS LT,
APz NS Z & T EH S E L S D EBIAREEDNMFE L 7g < T BUS DS 0 RAYIC
T LT, 375, PABTC IT5ERICHT U =T U0 Nl e L CTHERES 2 2 &

DHLMNE ST,

[ £ 3CHRk] Suzuki-Miyaura coupling reaction using bis-theophylline-palladium catalyst has been
reported. 1) K. Kaikake, N. Jou, G. Shitara, R.-H. Jin, RSC Advances., 2021, 11, 35311-35320. 2) K.
Kaikake, K. Matsuo R.-H. Jin, Catal. Commun., 181 2023, 106727.
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Dechlorination of Polyvinyl Chloride with Amines under Hydrothermal Conditions (' Reserch
& Development Center, Hosei University, *Faculty of Bioscience and Applied Chemistry, Hosei

University, > Faculty of Economics, Hosei University) oSatomi Hosokawa,' Hungwe Douglas,'
Kenji Sugiyama,” Yuki Yamasaki’

Polyvinyl chloride (PVC) has been widely used as a general-purpose resin. However, most
incinerated PVC wastes including the chlorine are supposed to cause the environmental
hazardous pollution. We have been successfully established the dechlorination of PVC in the
presence of sodium hydroxide under hydrothermal conditions”. In this study, the effects of
plasticisers, additives and stabilizers on the hydrothermal treatment of PVC have been
investigated in a viewpoint of practical application. The significant effect of the plasticizer was
found to cause the decrease of dechlorination, while the additives and stabilizers showed little
effect under the same condition.

Keywords : PVC,; Dechlorination,; Plasticiser; Additive; Stabilizer

RUHEE =L (PVC) 1%, ZOmME, MmEr:, #Rttomsnn, EfgE,
v URIKIEE 72 IR FIH SN TWD, =T PVC D7 I v WA 7 VR
ThO, ZNFEZET AL, WEEARLTWD, HIFEETIE, KB AT A
W ERM R PVC L7 v e fbBUS ORI A HR9 & L, Z4UE TIZ NaOH KIEHK
X7 I VEGIE T, BlERET X BRI A W KESIZ K0 . BRI PVC O
7o v bBOSAEITT D Z EEALMNCLTWNS Y,

AW TIX, KEGMH T CTO PVC OL7 v e bS8 1T D IINH (REE 2 v
U L), BEREK (ATT Y UERHEB L OV T L) REA] (T X AERY A Y
=)V) ORBERE L, FBANFET TR a o b ERRE KT LE—FH T, iR
AL EACFN DB T DTN o7z, ABE T, b, EFEOT v X s M H
W7 v e fbEOSICE L TH E R T 5,

EEEATTOPVCEYADEER (%)

FUSEH PVC PVC + 0¥ PVC+ &REEF PVC + a2
NaOH (1 M), 230°C, 1 h 30 44 47 8
Urea (10 mmol), 180 °C, 3 h 61 63 63 10
Et;N (10 mmol), 180 °C, 1 h 58 53 55 52

PVC: TK-1000 (S T Z# =& #t, 100 mg), #10%| (CaCOs, 20 mg), ZEALE| (R T 7 )/ EEFHER |
0.3mg+ RT7UVERHIILI L, 0.5 mg), RIEH| (TRILEES A/ =L, 100 mg)

) WS, NS & A, 7 TR R AT 1 BEIEWERIRER P20 3GE, 34 &, pp. 30-
43 (2023)
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Preparation of a cation exchanger based on some biomass and adsorption characteristics of
metal ions (!Graduate of Chubu University, *Chubu University) O Takumi Akinaga,'Yui
Igaki,'! Ryuki Ikeda,' Toshiyuki Miyauchi,?Yuko Shikami,?

Using of biomass contributes to the SDGs. The biomass were pretreated with autoclave or
hydrochloric acid. Untreated cedar, autoclaved cedar and cedar treated by HCI each were
oxidized with solid potassium permanganate to give a weakly acidic cation exchange resins
with a carboxyl group. Since density of the cation exchange resins were more than 1.0 g mL™,
ion cation exchange resin did not float in the water, and was able to be applied to the column
operation. Then copper ion was adsorbed on cation exchange resin using a batch method. From
this result the best maximum adsorption capacities was untreated cedar 70.4 mg g

Keywords : Cation exchange resin, Woody biomass; Herbaceous biomass; Exchange Capacity;
Copper ion

[ 5] AHFZEClE, SDGs OEEE HIE L, N1 A~ A& 5K L3 2L B OB %
ZAT>TWVD, ZNETONRAS A~ AZEATHHETIE, ElnTHL LR =R
V7 =B e —2 %558 LR L TE 7225, RBFZE T, Mk 1
TV ACEREEZEAT DL LT A AU RBIEEZ G LD T ZIcHE 15,
[EBR] WA A ZRHRINE 2 G AT D 72012, Flix DO/SA A~ A~FILER & U CHERg
BELOA— b7 b—T &AWz, RICRHLELZ U723 A A~ AT VR o 5% 23 i
HELTEATLEDIZ, B~ @D U U L TRRELBEE L, S3ERMERIEA 4 2
BRI NE 21572,
[FERd L OB L] il s Lz A X OREBIZ% SEM TfT 5 7= (Fig.1), AILERET
IRMDAF(a) & el LT, A — b7 L—T W (b) %2 T 5 & aliaMEA Ay S ELY B
M2 ORMET RO N7, — T, ﬁ%(ﬁ”ﬂﬁ(c)%fff ) EREITHNH D
RO AT AGALFMELE LT D L EDRKE LT KIZELS 2 720,
b 2z % Z & T, ikhE@ﬂ4ﬁvx*%wf%ﬁﬁloymﬂuif
D, ZORREFRT D ERMHFK, SHIT, Ny FIET ClOfafIlE &4 H
Lzt Z A, mﬂ@%mxﬁﬁotx##W%m“ﬁf%oh@WMgg%_®F%
N 222 meq g DR EE1GD < .
ZEMTE T, TIRDIGA A 2 A
B & bl LT ) ARBFIECTHERL L
Te B A o ZZHARHIE D J5 D3 BA4F

Figl SEM picture of chemical modified cedar sawdust
fﬁip %‘ % ﬂfl_o (a)Cedar sawdust; (b)Autoclaved cedar sawdust;
(c)Cedar sawdust treated by HCI
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Investigation of flow synthesis conditions utilizing Bayesian optimization of antimicrobial
spike particles (KRI, Inc.) OTakahiro Nakae, So Ito

Dragonfly and cicada wings have antimicrobial properties derived from their nano-sized
spike structures, and nanostructures that mimic them have been reported to exhibit structural
bactericidal properties.” KRI has been studying antimicrobial spike particles that mimic these
structures.”? A method to prepare antimicrobial spike particles with desired properties in a
highly reproducible, high-yield, and scalable synthetic method will be essential for industrial
applications. Flow synthesis is one of the low environmental impact chemical processes due to
its reproducibility and scalability by numbering up. In addition, flow synthesis has less
uncertainty derived from experimental manipulations, making it suitable for the use of machine
learning.” In this presentation, we will report the results of our study by utilizing Bayesian
optimization to examine the conditions of flow synthesis.

Keywords : flow synthesis, Bayesian optimization, Antimicrobial spike particles, biomimetics

F ARt I OPRITT /YA ADARA JREEICHET 2HEEEF L TE Y,
INERL LT /S ISR E A R 2 E RS SN TV D D, EER R P&
A—VICHFK LEMODENYFRECEX 5 Z L & MEEHEZT TR eIz LTHS
ThHO, VA NVASNOHELMFFSI N TV D, KRI TIE I AR L2 HiE A 231 7 kL
FIZRET HMEICE Y fHA TV D 2, FREOREE BRI T D91 A3 7R FZ @m0
FELME, SR, 22D Rr— T TV RGBT 2 FEIT TERMM OIS I
WHE T2 D, 7 a—ARRIEHEBRMEE TN T T v I KD A= T TN
BREBREAM L7 o A0 1 >TY, £/, 70 —& R CIREBRBIEICH KT IR
TN D7 | B E OIEAICE LTS Y, 70 —8RORMERFHIARA Xk
WAL Z3E A LR 21T o 2R RO WTHRiE 5,

1) Bactericidal activity of black silicon. E. P. Ivanova, J. Hasan, H. K. Webb, G. Gervinskas, S. Juodkazis,
V. K. Truong, A. H. Wu, R. N. Lamb, V. A. Baulin, G. S. Watson, J. A. Watson, D. E. Mainwaring, R. J.
Crawford Nat Commun. 2013, 4, 2838.

2) BEROPIOKREL BB LI-HE, B e, JLU A L AR OB, KRI 7L A Y U —2

2021 %3 A 3 H, https://www.kri-inc.jp/press/1275615 _11456.html

3) Exploration of flow reaction conditions using machinelearning for enantioselective organocatalyzed
Rauhut—Currier and [3+2] annulation sequence. M. Kondo, H. D. P. Wathsala, M. Sako, Y. Hanatani, K.
Ishikawa, S. Hara, T. Takaai, T. Washio, S. Takizawa, H. Sasai, Chem. Commun. 2020, 56, 1259-1262.
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Fabrication and Evaluation of Dye-sensitized Solar Cells Using Extracts from Aquatic

Organisms (School of Marine Science and Technology, Tokai University) O Masaharu
Komatsu

Dye-sensitized solar cells (DSSCs) use natural dyes to replace expensive chemical synthesis
processes with easily extractable dyes that are non-toxic and environmentally friendly.
Pigments obtained from organisms such as bacteria, cyanobacteria, microalgae, and yeast are
poorly developed and could represent a promising potential alternative source. The
photovoltage and /-V characteristics of the fabricated DSSC were measured under irradiation
with LED light. The open-circuit photovoltage measured under visible light irradiation of
DSSC was about 370 mV for both DSSC purified from wakame extract and Aplysia extract.
This photovoltage remained stable for 1 hour. The maximum output was 1.57 pW/cm? for
DSSC purified from extract from wakame and 2.57 pW/cm? from extract from Aplysia.
Currently, batteries are being created and evaluated using other aquatic organisms. In addition,
we have created a DSSC in which individual photosynthetic pigments separated from the
extract by chromatography are adsorbed onto titanium oxide electrodes, and are exploring
requirements for battery optimization.

Keywords : Aquatic Organisms; Extract; Photosynthetic Pigment; Dye-sensitized Solar Cells

R EM (DSSC) X, APE&RE L TLT =0 A ERBOREZHE S
KEGEM T, @< T 13~16% DT /X —BHNRNERINTND, RAREGHE
OFEMAT, EiliZfbFEAk T 0t 2%, BN < BREICE LWARS I AT fE /et
FRICBEBESHZOND, HIE, 7 /77 V7 BMEE, B2 EOEMNBED
NHEHFEIL, +IHBEINTE LT, AETEEMNRMRRICRVED, RIF%ET
I%. DSSC IZFIHT 2 KEAEWICHK T DR EARORBEITO LT, 1T 7
VTR 72 DSSC Z BT 5, A TIE, Bkx 2KBEY S Otk E v
BRWAEBMEIZ L > THER L7z DSSC OYEEEE N IB L O LV Rz >WTHET 5,

FelbF & o BAR % S FKEAD D O ORI ~DRIELELS 5 Z & T, DSSC %
TERL U 72, EBL L 7= DSSC ~D rIFEEIS 7 C LB 13 KO LV F 2 E L7,

DSSC ~® AIESEIHUEE I CTHRIE L72BARIE T CToXEENIL, U0 A0 6 O
W HAVERL L 72 DSSC TIL 366 mV, 7 A 7 F b ORiHIG /7 5H D 1 DTl 370 mV
Thole, TONEENL, 1 L EICRFF SN, BKREDIEZ, UA A0 OH
> HAESRL L 72 DSSC T 1.57 uWiem?, 7 A 7 7 06 ORI H DO 6 DT 2.57
uW/em? Th o7z, BE, thoKEAEY THLEMREZERL, ML CW1HEZATh
%o o, ML 7 a~ NI T 7 4 =T TSVl 2 OJEA R R {LT
H B 7E Z 872 DSSC ZERL L | B O fiE b2 DUV T OB IZ DOV THEE L
TWo,
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