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Center for Computational Sciences, University of Tsukuba, Tennodai, Tsukuba, Ibaraki, Japan, 4.
Program in Bioinformatics and Computational Biology, Graduate School, Chulalongkorn
University, Bangkok 10330, Thailand, 5. Department of Pharmaceutical Chemistry, School of
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Theoretical Study of Metal-Supported Catalyst Conversion of Cellulose of Sugar Alcohols
(‘Graduate School of Frontier Sciences, Tokyo University, *Japan Atomic Energy Agency)
OYuto Nakata,"? Takehiko Sasaki,! Motoyuki Shiga,’

i

I

YN R N

The reuse of cellulose, which is disposed of in large quantities as non-food biomass in green
chemistry, is an important issue. Experimental studies have been conducted on routes to
hydrolyze and hydrogenate cellulose using metal catalysts in high-temperature aqueous
solutions and convert it into sugar alcohols that can be used as raw materials for fuels and
chemicals. In this study, first-principles calculations using a water continuum model and
metadynamics calculations explicitly including water were performed for the conversion of
cellobiose to sorbitol, as a typical example, to evaluate the free energy barriers in the hydrolysis
and hydrogenation processes.

The calculations show that the cellobiose hydrolysis reaction can occur by hydrogen addition
over a metal catalyst, but the addition of spillover atomic hydrogen to the supported metal is
more likely to occur. In addition, platinum was found to have a larger adsorption energy and a
lower reaction barrier than palladium in the hydrogenation reaction.

Keywords : First-principles Calculations, Metadynamics Calculation, Green Chemistry
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IEHREFRD TBREBLERE] (2HIT5.
RIREAER Al ORE|EFERICET 2R

Ay Var—x) OLH RS
Considering the role and application of large-scale generative Al
in promoting "Autonomous Chemical Research" in the information age
(In Silico Data, Ltd.) OKohtaro Yuta

Research work is classified into "automatic research" and "‘autonomous research." The
former focuses on computer functions, and is characterized by fixed forms, repetition, and high-
speed calculations. The latter was work that involved intellectual content such as atypical,
irregular, creative work, various judgments, and planning, and was the exclusive domain of
researchers. Recently deployed large-scale generative Al can directly support "autonomous
chemical research". We considered the possibility of making conventional chemical research
work and research methods more sophisticated and intelligent.

Keywords : Large-scale generative Al; Information age;, Autonomous chemical research;
Artificial Intelligence
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1) Proposal and Outline of the “Autonomous Chemistry” Research. K.Yuta, Chem-Bio Informatics
Society(CBI) Annual Meeting 2022, P03-11.
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SQM-ML ETIIVIZ & S EEHEEBMERAI RILT—DF A

URHRIEH) Ot Kk - 75 1
Prediction of bond dissociation free energy using SQM-ML model (‘Faculty of Information
Sciences, Hiroshima City University) OMiki Kaneko', Toru Saito'

C-H bond activation reactions are an important process involved in drug metabolism and
lipid oxidation, and their likelihood can be quantitatively evaluated by means of the bond
dissociation free energy (BDFE) of a target site. Since BDFEs are difficult to be observed
experimentally except for small compounds, we proposed a combined semiempirical quantum
mechanical (SQM) and machine learning (ML) model, referred to as SQM-ML. The descriptors
used are (i) the calculated BDE, (ii) HOMO energy, and (iii) the type of a C-H bond (e.g.,
saturated or unsaturated). We adopted the support vector regression (SVR) model implemented
in scikit-learn with the features (i)—(iii). The rPM6 and GFN2-xTB methods were used for
SQM calculations and density functional theory (DFT) calculations were also performed for
comparison. Tests on 50 molecules (Figure 1) revealed that the BDFEs obtained from the
GFN2-xTB/ML model show a strong correlation (R* = 0.90 and MAE=1.14 kcal/mol) with
those from the high accurate (RO)CBS-QB3 approach. In particular, the contribution of (i) and
(ii1) was found to be remarkable.

Keywords : Machine Learning; Oxidation reaction, Chemoinfomatics
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Figure 1. Part of 50 compounds used in this study
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1) L.J.J. Laarhoven et al. Acc. Chem. Res. 1999, 32, 342.
2) M. Salamone et al. J. Am. Chem. Soc. 2021, 143, 11759.
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Designing Novel Organoselenium Derivatives as SARS-CoV-2
Main Protease Inhibitors by Integrating QSAR and LB-PaCS-MD
Techniques

(‘Center of Excellence in Structural and Computational Biology Research Unit, Department
of Biochemistry, Faculty of Science, Bangkok 10330, Thailand, *Research Center of Nano
Science and Technology, Department of Chemistry, College of Sciences, Shanghai University,
Shanghai 200444, China, *Center for Computational Sciences, University of Tsukuba, 1-1-1
Tennodai, Tsukuba, Ibaraki 305-8577, Japan, 4Pr0gram in Bioinformatics and Computational
Biology, Graduate School, Chulalongkorn University, Bangkok 10330, Thailand,
’Department of Pharmaceutical Chemistry, School of Pharmacy, Aristotle University of
Thessaloniki, Thessaloniki 54124, Greece) O Thanyada Rungrotmongkol'*, Borwornlak
Toopradab', Wanting Xie?, Kowit Hengphasatporn®, Phornphimon Maitarad’, Athina
Geronikaki’

Keywords: Organoselenium; SARS-CoV-2; Main Protease; QSAR; LB-PaCS-MD

The occurrence of COVID-19 pandemic caused by the SARS-CoV-2 virus; this
virus had a severe negative impact on the respiratory system. We have targeted the Main
protease (Mpro) in this study to design SARS-CoV-2 inhibitors. Quantitative
Structure-Activity Relationship (QSAR) was used to find out the relationship between the
structural properties of Organoselenium derivatives and the inhibitory activity of the Mpro
enzyme using the genetic function approximation (GFA), random forest (RF), and artificial
neural network (ANN). The ANN model shows results in good statistical values; the R2 of
training set is above 0.9 and RMSE test was 0.209. We have determined all the possible
paths and conformations of EO1 (ebselen) at the Mpro catalytic site via Ligand binding path
sampling based on parallel cascade selection molecular dynamics (LB-PaCS-MD). Ebselen
is predicted to bind in close proximity to His4l and Cys145 of catalytic dyad, with the
benzoisoselenazole ring forming m-m T-shaped and m-Sulfur with His4l and Cysl145,
respectively. From the ANN model and the LB-PaCS-MD technique led to the design of
new compounds based on the primary structure. The structures with good predictive pICso
(Cpd. T13, T29, T35 and T41) were designed so that the Ar position; C1 was added, and the
halogen/OH group was added to the ring at the ortho/meta (or both ortho and meta)
positions, the part of R1 filled with halogen/OH. Moreover, these compounds were
predicted ADMET properties, the server predicts that Cpd. T29 and T35 do not cause any
toxicity.
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Improved photocatalytic performance of eosin Y-sensitized
anatase by anchoring group modification. ADFT/TDDFT insight

(*International Institute for Carbon Neutral Energy Research I2CNER, Kyushu University)
O Juan Shang,' Aleksandar Staykov,' Tatsumi Ishihara'
Keywords: Photocatalysis; Visible light; Anatase; Eosin Y; Anchoring group

A great number of attempts on H» production from water using photocatalyst have been
made to construct solar energy conversion systems to chemical energy. Eosin Y-sensitized
anatase has been identified as an efficient photocatalyst because of its activity in visible light.!
However, the hydrogen evolution rate was not stable over long-time irradiation.? Though eosin
Y having carboxyl groups could be fixed by ester-like linkage on anatase in the organic solvent,
the linkage was not stable in water because of hydrolysis.’ In order to overcome the
unstableness of the eosin Y-sensitized anatase in water, we attempted a strong chemical fixation
of dye on anatase particles. We proposed the use of a pyridine ring as an anchoring group in
place of a conventional carboxyl group.

Comparative study on the hybrid interface of anatase and eosin Y with the different
anchoring groups were performed by density functional theory (DFT) and time-dependent
density functional theory (TDDFT) calculations. The geometries, binding interaction between
dye and anatase, electronic structures and transfer as well as the effect of isomers (orto-, meta,
para-) on the dye-anatase systems were investigated and discussed. Theoretical results
indicated that eosin Y with carboxyl and pyridine anchors had visible adsorption and electron
transfer from the dye to the particle. Eosin Y with pyridine anchor had weaker binding but
higher oscillator strength. The oscillator strength of para-pyridine is highest (0.20 x 10?), which
was 10 times higher than that of carboxyl anchors.

Original  * o o o o
o o o 0 on o o o
B, PDOSOIDOSS
Carboxyl orto O meta O para
group coo

COOH

Improved oscillator strength x10 (compared to isolated anatase)

Modified

Pyridine
group

CaHaN

Improved oscillator strength x10~100 (compared to isolated anatase)

1) T. Sreethawong, J. Power Sources. 2009, 190,513. 2) M. Hiroaki, Chem. Lett. 1983, 12, 1021. 3) R.
Abe, J. Photochem. Photobiol. A. 2000, 137, 63.
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Chemoinformatics Study on the Evaluation of Binding Free Energies of IDO1 Inhibitors

(' Graduate School of Information Sciences, Hiroshima City University) OTatsuya Fujiwara,'
Toru Saito'

Indoleamine-2,3-dioxygenase (IDOT1) is the rate-limiting enzyme that metabolizes L-Trp
to Kynurenine, causing immune tolerance and the development of cancer cells. Rohrig et al.
found that triazole-based heterocyclic compounds exhibit high 50% inhibitory concentration
(ICs0) values ranging from mM to nM. In this study, we proposed an Al model that can predicts
the ICso value of a series of heterocyclic compounds. The objective variables were the available
experimental 1Csy values were converted to the corresponding binding free energies based on
the following relation: Act = RT In(ICs). Quantum chemical descriptors including Mulliken
charge and frontier molecular orbital energies and structural descriptors of a ligand were used.
PBE0/def2-SVP model was exploited to collect quantum chemical descriptors, while the Lasso
regression model was used for multiple regression analysis. Our proposed model showed good
performance, providing the R* value of 0.94.

Keywords : IDOI; Inbibitor design;, Machine Learning
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1) U. F. Rohrig et al. J. Med. Chem., 64,2205 (2021).
2) U. F. Rohrig et al. J Enzyme Inhib.Med. Chem., 37, 1773 (2022).
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Topological Interpretation of the Stability of Polycyclic Conjugated Systems ('Faculty of
Science, Shizuoka University) ORika Sekine,' Kei Saito,' Mizuki Nakamura!

The Hiickel Molecular Orbital method, a graph theory-based technique, evaluates molecular
stability by determining eigenvalues from graphs' adjacency matrices, indicative of stability
through Hiickel Energy. This study explores the relationship between ring sizes in polycyclic
molecules and eigenvalue distribution, with findings displayed in Fig. 1. Eigenvalues showed
symmetric distribution in structures with repeating even-membered rings [(a) and (b)], a pattern
persisting in less symmetric cases. Contrarily, graphs comprising odd-membered rings (¢) or a
mix lacked this symmetry. These properties apply to both planar structures and non-planar
configurations like hexagonal close packing.

Keywords : Graph Theory, Hiickel Method, Eigenvalues, Topological Indices

Hiickel %7 -HLEHMO)EIL Y 7 7 HFRIZ SN\ T O REMZ i+ 2 A FE 8
RFETH D, HMOTEIZ XD 77 7 OBEEATHIN 6 MO HERLIZ KRS 5 [E A E % 2K
D, T OREMEDIEIE L 72 % Hickel =X /VX—MHE)Z5HHETHZENTEDH, T
Z T HE REBEOMME bR INA T v I AELTELXDIELTES,

ARHFFETIE M2 RS BRAS T HEE R 7T 7 FRACER O > TEAMZHD =
CIZX ROEBBEBHEMBEODMICEENH D Z L E2HKA L, W O0DOLERT
7 7 % Fig. 1 \ZRT, [HAE(Eigenvalues)i(a) 2.48,2,1.17,0.689,0,0,-0.689 ,-1.17,
2,-248, (b)2.68,2.21,221,1.68,1.68,1.54,1.21,1,1,1,0.539,0.539,-0.539, -
0.539,-1,-1,-1,-1.21,-1.54,-1.68 ,-1.68 ,-2.21,-2.21, -2.68, (c) 4.11,,2.30, 1.41,0.196,
0,-1.14,-130,-1.41,-2,-2.17 Th-o 7=, @QMN(b)D T T 7 IIMBIHEBR OV K L%
EE7eoTHEY, ZoRAOEAEIZIEAXMFRN AT 5 Z &30 o1, Fig. 12
RUTZ L D e iEiE L0 HAFEDNMRWE A THRNL LTz, —J7 T, W BBR D DAL
INDTT70)R7IT—LrDEITHMBRBIRETFHREROMENEEND T T 7
UL [ Al D 53 A L2kt
FREIT A BTz,

LILEOYEE I, Figl (2
s LT K05 7 e A i
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<L AN IREWIE

(hep) D X 9 7o NLAAKE G (a) (b) (©)

GE¥mE 77 7) 120

THHRY ST & ARk Fig. 1: Illustrative Graph featuring (a) an alternating pattern of four-

B B LT membered and six-membered rings, (b) a planar structure composed
o exclusively of six--membered rings, resembling coronene, and (c) an

arrangement of three-membered rings.
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Automated Prediction of NMR Chemical Shift of Aromatic Compounds Using SQM-ML
Approach (! Graduate School of Information Sciences, Hiroshima City University)

'OYuto Shiotake,' Toru Saito

Drug metabolism by Aldehyde Oxidase and its inhibition development have recently been
of great importance in pharmaceutical area. The previous study by Montefiori and co-workers
revealed that their proposed method based on ChemDraw-calculated *C-NMR chemical shifts
can be useful for the prediction of site of metabolism. Despite its simplicity, drawing chemical
structures and outputting chemical shifts cannot be automated. Instead, we have developed a
fast, accurate, and fully automated prediction of chemical shifts quantitatively by combining
semi-empirical quantum mechanical and machine learning methods. In logistic regression
analysis, the cutoff value of ChemDraw-estimated chemical shifts was set to 140.0 ppm. The
descriptors were five physico-chemical parameters that can be easily obtained, and descriptors
were computed at the PM7 and GFN-xTB2 (xTB2) levels of theory using the Gaussian 16 and
ORCA program packages. The Acc values listed in Table 1 (0.96—0.98) corroborate the high
applicability of both the xXTB2- and PM7-based models.

Keywords : Semiempirical Quantum Mechanical Method; Chemoinformatics;, Drug
Metabolism

TIT & RAX X —BIZ LY &2 DOREROBFILERS \%’ bS1ANE
HEMR I W5, Montefiori 512 X 2 5e4THIZE TlX. ChemDraw Tath &7z BC-
NMR b5y 7 MRS S AREBRINL THEO A ENIH L &N, ZOhEITIE

‘F’*@ﬂbéﬁx HE T & HEED E@Mt%ﬁé ZENKEEE WD F'tﬁ%ﬁié?)of:o Dz
;’Cﬁ‘fz XL CERBRIO TS &R A A A Y, BV T P EEEMNICE R - &
KR - 2B CTHIT 2 Rk PR Lto B T e 2T 4w 7 [BROT 2 Af
A L. Gl FiEffifdEicskE 5 5 o@%iﬁt%/w >< 51 % 7=, Gaussian16 & ORCA
71 7T L& LT PM7 & GEN-XxTB2 (xTB2)ZH#(2 L 0 0k 72 % H L7-, Table
VICRTIREYTINCEE S S EHTIZ L 0 . PM7, xTB2 & $12 0.96-0.98 & &\ Acc fE%
IRTZENDbhoTz, 2L o T, RREFIEOF AN RSN,

Table 1. xTB2, PM7 |2 -3 < Aldehyde Oxidase 1AL I T /L D bk
TP FP FN Sens Spec Prec Acc
case A DFT 159 10 10 0.941 0.987 0.941 0.979
ChemDraw 159 10 10 0.941 0.987 0.941 0.979
xTB2-ER 158 11 11 0.935 0.986 0.935 0.977

PM7-ER 155 14 14 0923 0979 0.901 0.968
case B xTB2-ER 160 15 9 0.947  0.981 0914 0975
PM7-ER 157 22 12 0929 0972  0.877 0.964

1) M. Montefiori et al. Comput. Struct. Biotechnol. J. 2019, 17, 345-351.
2) Y. Shiotake et al. Chem. Phys. Lett. 2023, 833, 140942.
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Prediction of pH dependence of peptides containing acidic residues by the configuration-
selection constant pH (CS-CpH) method (' Graduate School of Informatics, Nagoya University,
Faculty of Engineering, Shizuoka University, *FVC Research Center, Nagoya University) Fuka
Inagaki,' OYukichi Kitamura,” Haruka Yotsuya,' Masataka Nagaoka'"

Certain peptides containing acidic residues (aspartic acid and glutamic acid) are known to
self-assemble and form pores that penetrate lipid membranes even under low concentration
conditions under certain pH conditions. This property is expected to be applied to drug delivery
technology (DDS), in which drugs such as anticancer agents are transported directly to cancer
cells. In the present study, we have developed a constant pH (CpH) method (CS-CpH method)
1) that incorporates our previously developed configuration selection (CS) scheme to study the
pKa reproducibility of small peptides consisting of acidic residues in transmembrane peptides.
The study investigated the behavior of the solvent structure and conformational changes
associated with changes in the protonation state (PS) of small peptides consisting of acidic
residues in transmembrane peptides. We proposed a PS transition protocol that considers the
equivalence of the oxygen in the COOH group (carboxy group) to improve the accuracy of the
conventional method".

Keywords :  Configuration-selection Constant pH (CS-CpH) method; peptide; protonation
state (PS) transition model; aspartic acid; Molecular Dynamics (MD) simulation

MEVEFRIL(T AT R UM IV H L VIR E T DRONT T RIL, FEED pH 4
HTFCIRBESRMTICBNTCHLHLEAS L URERZ BEET 2L 2T 5 Z &
MBI TWD, ZOWEZEFA LT, JLsAAI & ORI % 2 AR B
% LA (DDS) ~ DO BN MG ST D, ARFZE T, ZivE TloFkx 236
B L CE A EERINCS) AT — L&A L7-E pH (CpH) ¥ (CS-CpH ) "2 Hu»
T, HEEAT T FIZEEN LR IEN DR D /INRTTF RO pK, OFBMEZH]AE L
Too AMFFETIL, #EKIE VOEREE/EZ BIE L, COOH (LR F vV E)NEHEND

A12)=10  A(L2)=11  A(12)=01

1) Y. Kitamura, M. Nagaoka, J. Chem. Theory Comput. 2021, 17, 1030.
2) C. Bistafa, Y. Kitamura, M. Nagaoka, Chem. Phys. Lett., 2022, 798, 139624.
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Analysis of solvent electrostatic potential described by solvation models in charged systems
(Graduate School of Science and Technology, University of Tsukuba, *Graduate School of
Informatics, Nagoya University) OYuki Kanamaru,' Norio Yoshida,” Toru Matsui'

Conductor-like polarizable continuum model (C-PCM) is one of low-cost solvation models
used in quantum chemical calculations. However, many studies have pointed out that the C-
PCM overestimates solvation energy of a charged organic molecule. We considered that main
cause of the overestimation is a solute-solvent electrostatic interaction, and focused on reaction
field, i.e., electrostatic potential which solvent molecules form around a solute. Figure 1 shows
the reaction fields around a phenol cation in water solvent, described by C-PCM, molecular
dynamics (MD) and 3D-RISM. Although the overall trends are similar, the peak around the
OH group are significantly gradual in C-PCM.

Keywords : Solvation Model; Polarizable Continuum
Model; 3D-RISM; Molecular Dynamics

wALFRREICH WV DD REM R BRI T L
D—>L LT C-PCM MFET 5, C-PCM (JIFE %
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ofk@ WL - AL R Lo T2, Bk i
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Fig. 1 .IZKEEFIET VNIRRT 5, 7=/ —vh
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MD. 3D-RISM-SCF, C-PCM DJEIZ &°— 7 HfEeh
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[1]Y. Kanamaru, T. Matsui, J. Comput. Chem. 2022, 43, 1504.
[2] N. Yoshida, F. Hirata, J. Comput. Chem. 2006,

; 7, ‘:53J' E;] INL' ,Yozsgﬁa}; I;;yom’ E Fig 1 7=/ —A b FALE Y ORI L B RISS
frata, J. Mot Lig. ZB1%, 127, 83, 4547, B C-PCM, MD, 3D-RISM-SCF, Bifiri v,

© The Chemical Society of Japan -P1-Tam-10 -



P1-Tam-11 BALZS B1045SF42 (2024)

BRFEZICA L FRERROKRE. 2VEEOTA

(FEART . IWALRF ) OFH #ha ' il E— ' W B HEA 2 8 0
Fn2o Bk R—AR !

A regression study for odor character prediction based on molecular structural representation
by machine learning (Kumamoto University', University of Yamanashi®) O Yuki Harada',
Shuichi Maeda', Junwei Shen', Taku Misonou?, Hirokazu Hori®, Shinichiro Nakamura'

The molecular representation is essential for the explanatory variables in the molecular
property prediction. The chemical space potentially has an enormous amount of information.
There are many ways to measure, vectorize and/or embed for molecular structure in recent
studies. Some of these progress were accelerated by the machine learning.Chemical VAE is a
promising approach proposed recently. This machine learning provides molecular generation
from smiles input. It also provides vector representation which enable to explore chemical
space.

In this study, we discuss the regression study between the odor descriptor and representation
of molecular structure based on machine learning. The performance of molecular
representation was evaluated by iterative cross-validation of the regression model for each odor
descriptor. The further machine learning, such as CNN, GNN etc, were recently applied to
pattern recognition, social networks analysis, recommendation systems, and semantic analysis.
Thus, we also discuss their possibility for this problem.

Keywords : Odor, Regression, Machine learning, odor sensing space

531 DRI T 13X TR O BIEIZ 38U T 0 TABE I 565 < BB A SR & 72 % Al RerE
ZREO, D EEN GBTEMNICE L NAEHRIIKHETH VD | B FEH O ELE Y R
WZH LW Rl 8RR ST %, Chemical VAE [ RNN 38 L OV VAE 2> S ARk &
WAL IE RO FE TH D, o &% SMILES X748 LA LA— bz
a— X — % T SMILES £ 3CFH O ), [FRFZ A — b= a— X —ONETidn
FHEE DM ST RB 2@ R EEE HR e LU EfS e a rRBLZ2H & Lo
MIPET RN, Z OBMEEIC LD ATRETH D |
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1) ACS omega 7.10 (2022): 8581-8590
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Development of FMO-CDFT method by Integrating FMO method and Constrained Density
Functional Theory ('Degree Programs in Pure and Applied Sciences, University of Tsukuba,
2Faculty of Science, Hokkaido University, *WPI-ICReDD, Hokkaido University) O Shohei
Osaki,' Masato Kobayashi,>* Tetsuya Taketsugu,>* Toru Matsui'

Constrained density functional theory (CDFT) is used to calculate charge-separated states
because it can compute charge-localized states at a computational cost of ordinary DFT.
However, due to its high computational cost, CDFT is difficult to apply directly to large-scale
systems, such as solutions and amorphous systems, as well as ordinary DFT.

In this study, we focused on the fragment molecular orbital (FMO) method, one of the large-
scale quantum chemistry calculation approaches. We developed FMO-CDFT by integrating
the FMO method and CDFT. The developed FMO-CDFT was assessed for its accuracy through
calculations on decamers of naphthalene and anthracene. Constraints based on Mulliken and
Lowdin populations are applied to each decamer in four different schemes. Table 1 shows the
error in total energy for FMO-CDFT with respect to conventional CDFT. The results indicate
that FMO-CDFT reproduces the total energies with an error of approximately 3 mHartree.
Keywords : Constrained Density Functional Theory; Fragment Molecular Orbital Theory

07 BE LRSS R 34 (CDFT) 11385 0 DFT & [RIFRE O E o X F TEMNHIEL L
TRBAFE TCE L2 LD, BMoBEIREOFREICHH N TS, LarL, CDFT
ILZDOFE X NDd, BH O DFT & [RERIZEERSST BV 7 7 A7 8O KB R
WCEHZEA T 2 OIXRETH H, £ TARIE T, KBFESRO & LR TFEO
—DTHDHT7 T T AL Ny EuEEFMO IEWFEH Lz, Fx X FMO J£IC CDFT %
HLIRIATe Z A2 FMO-CDFT % BA%E L. GAMESS (23 L T# DR E OMEE 21T - 7=,

HEXRIITT 7L ROT v F I OFENEFNOERE S L, H5IC
I Mulliken B & O Lowdin B2 A L, & HFEEBICK LT 4 @Y OFlKIZ 00T
77. F 112, #H D CDFT Z& M2 L7z FMO-CDFT D 4T R/ X — D&%~
&Y, FMO-CDFT [Z4= %/L¥—% 3 mHartree F2E D TRET XL X — % H
BT D2 LR TE =,

£ 1 ZNETHOHIFNCTEIT S CDFT & FMO-CDFT DT R /)VX—DFRZE (mHartree)

MSE MAE RMSE
Mulliken —2.96 2.96 3.04
Lowdin —2.62 2.62 2.81
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Crystal structure prediction using generalized scaled hypersphere search method focusing on
packing fraction (‘Faculty of Systems Engineering, Wakayama University, *Graduate School
of Systems Engineering, Wakayama University) O Yoshiki Ueda,! Takuto Oki,> Yuuki
Midoro,? Hideo Yamakado'*

In crystal structure prediction, it is important to quickly find an initial structure for structural
refinement using quantum chemical calculations. Although the Scaled Hypersphere Search
method is a useful method, the quantum chemical calculations required to construct the
potential energy surface are computationally expensive and a full search takes time. Therefore,
we focused on the fact that in the nature, atoms and molecules are often arranged in such a way
that the crystal packing fraction is high. We attempted to search for initial structure candidates
at highspeed using the Generalized Scaled Hypersphere Search (GSHS) method by using the
packing fraction as the objective function used in the search. This time, we searched for several
2-atom/unit ionic crystals.

Keywords : crystal structure prediction; packing fraction; Scaled Hypersphere Search method
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1) K. Ohno and S. Maeda, Chem. Phys. Lett. Fig.1 Distribution trend for minima value of
2004, 384, 277-282. objective function and a searched minimum

2) REL—, EHAN, aiHE, 557855 structure of NaCl(Fm 3 m) by using the GSHS
#W2>, 1E15 (2010); K. Ohno, Chem. Rec.  methad.
2016, 16, 2198-2218.

3) Y. Midoro, T. Oki, Y. Kodaya and H. Yamakado, Chem. Lett. 2021, Vol.50, No.8, 1559-1561.

4) https://spglib.readthedocs.io/en/latest/index.html
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Multi-Objective Generative Adversarial Network for Inorganic Chemical Compositions (‘Nara
Institute of Science and Technology, °DSC, Nara Institute of Science and Technology, *CMP,
Nara Institute of Science and Technology, *Aichi Sangyo University) OTomiya Yamamoto' ,
Mamoru Nishijo', Yosuke Harashima'~, Shogo Takasuka', Tomoaki Takayama'?, Yoshihide
Sawada®, Mikiya Fujii'**

In general, solving the inverse problem of developing materials with desired physical proper-
ties is a challenging and time-consuming task. However, applying machine learning (ML) can
facilitate efficient exploration. In practical material development, proposing materials that have
multiple desired properties is essential. Therefore, this study aims to propose novel inorganic
chemical compositions that satisfy multiple desired properties by developing a multi-objective
conditional Generative Adversarial Network (GAN).

Conventional GAN consists of two components: a generator that creates the target object from
random vector (noise) and a discriminator that determines whether the generated object is real.
In this research, we enhanced the conventional GAN by incorporating multiple desired proper-
ties along with noise as inputs to the generator and adding a predictor that predicts the multiple
properties of the generated composition. This modification enabled the generation of novel
inorganic compositions that satisfy multiple desired properties. To verify the accuracy of the
generation process, we utilized an ML model called CrystaLLM, which can predict crystal
structures from compositions, to obtain the crystal structures. By conducting Density Func-
tional Theory (DFT) calculations, we computed the properties of the generated compositions.

Keywords : Materials Informatics, Machine Learning, Inorganic Materials, Multi-Objective
GAN

— XA PT 2 NE 2 FF OB 2 BHEE 3 2 W A O MR I3 L < L BB I K 5 %)
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T MEHER DM EARF R Ch D, ZDO7, AU TITEE O T2 2 i 7= 38
IR B DM A R T2 2 L 2 HIUE L, £ BRI E oA R Y F U —
7 (Generative Adversarial Network, GAN)DBHFE 21T > 7=,

BERD GAN 1T v Z LTp T S A Ryt a A+ 5 A & . ARk
FEDVERL LTS DBIAR D E 5 T 20 D 2 DOFEEIBN ORI 548
FRET IV Th H[1], AIFFETIIMERD GAN IZxF L, AERIBRDO AT & ) A X EEHD
YPERE & U AR LT DR O 2 T 2 PRI 2 BN 2 Z & Ic kv &
DTN 2 T T IR R A B O L Rl & FTREIT L7z, ERURE L 2 MRRE T 2 72 D1,
FHRC DA IE 2 TIIT 5 2 LN TE IR E €7 L CTh D CrystalLM % HIW
THRE RS Z IS L. DFT MR Z1T 9 2 LI KV AERRHR O Z R LTz,

[1]Y. Sawada, K. Morikawa and M. Fujii, Chem. Lett. 50, 623(2021); arXiv:1910.11499
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How Precisely Can Semiempirical Molecular Orbital Calculations Reproduce Electronic State
Fluctuations of Biomolecules? Comparison with High-precision Methods toward Bio-system
Analysis (!Chuo University, 2JST ACT-X) ONichika Ozawa,! Nahoko Kuroki,'* Hirotoshi
Mori!

A physicochemical understanding of intermolecular interactions is essential for controlling
biological functions and drug discovery. Accurately evaluating electronic state fluctuations
requires calculating the whole system with quantum chemical calculations while considering
structural changes and cooperative effects in dilute aqueous solutions. However, due to the high
computational costs, only solutes have been evaluated by quantum chemical methods, while
implicit solvent models or classical force fields have been applied to the surrounding water and
ions. Toward establishing a fast analytical method for electronic state fluctuations in biological
systems, this study examined the accuracy of describing semi-empirical molecular orbital
methods for hydrated ion clusters.

Keywords : Semi-empirical Molecular Orbital Calculations; Intermolecular Interactions,
Biomolecules; Electronic State Fluctuations; Assessment
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Wi R EANT AR GER AR E T NFENTEEZEHAT 2 ko b5,
ERGEk, HEa R NOBUENG, e 2 RIVEORINEFTFHT, KA F 0T
PEVABEE 72 130 B35 TRl S T & 7=, ERNE IRIER O & & m IS #RNT ATRE 7R
FIEOMNLZ B LT, AWFZETIX, KO TB LKA T 7 T AF =251
PRERAY Sy FH0ETE (DFTB, PM6-D3H4, PM7 %) Ok E 2 #Hr L7,

F9. KPR DK 1 O - BT % . MP2/Sapporo-dzp Dk F: &
B L7 (R D), BEt L7 B RRBIE VTR L, BB L MP2 LLVOREE RS
{EFRBECHBL L, —FH., fAfA - PSR- — A > MTOW T, FE0 48 KRG
THIEnbhhoto, BHIX HEEKA A4 THD Nat K7 7 AX—%21F 0
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DOEEFHIFE R b MET D,
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Exp. MP2 DFTB PM6-D3H4 PM7

7(O-H) [A] 0.957 0.964 0.957 0.963 0.955
Z (H-O-H) [] 104.5 102.3 110.5 111.5 105.3
1 [Debye] 1.85 1.95 2.04 2.05 2.13
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Theoretical analysis of nucleophilic addition reaction of 1,3,5-trimethoxybenzene to N-
methylmaleimide in 1,4-dioxane (' Faculty of Liberal Arts and Sciences, Chukyo University,
2 Graduate School of Informatics, Nagoya University) Chizuru Muguruma,' Nobuaki Koga?

As one of synthetic methods of 3-aryl succinimide, 1,4-addition of maleimide catalyzed by
Bronsted acid has been reported by Hor et al. We previously reported with the density
functional theory (DFT) method calculations that 1,4-addition of 1,3,5-trimethoxybenzene
(R1) to N-methylmaleimide (R2) consists of three elementary reactions such as nucleophilic
attack of R1 to protonated R2 (R2H), deprotonation from the nucleophilic adduct, and keto-
enol tautomerization. In the present research, possible reaction pathways were investigated
for nucleophilic addition of R1 to R2H in 1,4-dioxane. Geometry optimization of reactant,
intermediates, possible transition states, and nucleophilic adducts was carried out by using DFT
method at the B3LYP+D3/6-31+G(d,p) level, taking into account the solvent effects with the
PCM method. The structures obtained were characterized by vibrational frequency calculations
as well as IRC calculations. We did not consider reactions of R1 and R2 since the
contribution must be small. The most favorable reaction pathways and experimental
conditions will be discussed in detail based on the calculated results.

Keywords : 1,3,5-trimethoxybenzene; N-methylmaleimide; nucleophilic addition; density
functional theory method; PCM method

HorHIlIZ KW 7LV ATy REgEfE L Lz~ LA I RO 1A IIR3-7 U — v
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Fig. 1 Nucleophlhc addition of 1,3,5-trimethoxybenzene to protonated N-methylmaleimide

R2H

1) S. Hor, K.-I. Oyama, N. Koga, M. Tsukamoto, Tetrahedron Lett. 2021, 74, 153100.
2) NHETEE, FEME BAETERH 103 FEFES, 2023, Pl-2am-23.
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Theoretical study of hydrogen diffusion in Pd and AgRh nanoclusters (' Graduate School, Tokyo
Woman's Christian University) OManaka Kimura,' Koji Ando'

Pd has the property of absorbing hydrogen. Although Rh and Ag, which are next to Pd on
the periodic table, do not absorb hydrogen, they have been experimentally found to absorb
hydrogen when they become alloy nanoparticles, suggesting that AgRh alloy nanoparticles
have an electronic structure similar to that of Pd nanoparticles". The purpose of this study is to
perform molecular dynamics simulation analysis of hydrogen diffusion in Pd clusters and AgRh
alloy clusters using the semiquantum time-dependent Hartree method®. In this study,
relativistic quantum chemical calculations were performed to determine a potential function
that effectively incorporates many-body effects, and molecular dynamics simulations were
performed to analyze hydrogen diffusion in Pd and AgRh alloy nanoclusters. Double-well
potential energy curves describing hydrogen tunneling were obtained for Pd;H, AgRh.H, and
Ag-RhH, and the interatomic effective interaction potential functions for Pd-H, Rh-H, and Ag-
H were determined from these curves. The binding energies were -119.9 kJ/mol, -104.2 kJ/mol,
and -52.1 kJ/mol for Pd-H, Rh-H, and Ag-H. The results of the molecular dynamics simulation
will be presented on the day.

Keywords : Molecular Dynamics Simulation; Hydrogen Diffusion; Metal Nanocluster

Pd [ ZKFEZ W T DHES1 &2 FF> T 5, EIZE P TPd OMEIZH D Rh & Agld,
EBITKFBEWIR LW, B4 VR 1272 D L KB WS 5 2 & MNERIICA
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Pd;H, AgRhoH, AgRhH {22\ T, KFE bRV 7 &2k 5 @R T7T vy
N X — iR A KD, FOFERN S Pd-H, Rh-H, Ag-H O 54 %hHE BAEH R
T VB A TRE LT, R A %L X —1% Pd-H, Rh-H, Ag-H DJIET-119.9 kJ/mol.
-104.2kJ/mol, -52.1kJ/mol & 72 >7-, S FEN)FY I o b— 3 UORERITY B ¥R
T 5,

1) K. Kusada, M. Yamauchi, H. Kobayashi, H. Kitagawa, and Y. Kubota, Hydrogen-Storage Properties of Solid-
Solution Alloys of Immiscible Neighboring Elements with Pd, J. Am. Chem. Soc. 132, 15896-15898 (2010).

2) J. Ono, K. Hyeon-Deuk and K. Ando, Semiquantum Molecular Dynamics Simulation of Hydrogen Bond
Dynamics in Water, Int. J. Quant. Chem. 113, 356-365 (2013).
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Structure and dynamics of water molecular clusters in the ligand binding pocket of taste
receptor proteins (' Graduate School, Tokyo Woman's Christian University) OXKie Araki,' Koji
Ando!

The T1r family of taste receptor proteins are class C G protein-coupled receptors that form two
heterodimers, T1r1-T1r3 and T1r2-T1r3. The former is known as a receptor for umami substances
and the latter as a receptor for sweet-tasting substances, but the process of taste recognition is still
largely unknown. In this study, molecular dynamics simulations were performed on the medaka fish
taste receptor proteins T1r2a-T1r3 and the four ligands L-glutamine, L-glutamic acid, L-alanine,
and glycine, whose structures are already known. The structure and dynamics of water molecules
in the ligand binding pocket were then analyzed. Glutamine and alanine, which are considered to
have high affinity to the ligand, showed similar results in the O-atom distance and angular
distributions of water molecule clusters. On the other hand, glutamic acid and glycine, which
are considered to have low affinity, showed different results. The time correlation function of
the number of hydrogen bonds also showed results suggesting a relationship with the ligand
affinity.

Keywords : Molecular Dynamics Simulation, Taste Receptor, Water Molecule Cluster
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1) Nuemket, N., Yasui, N., Kusakabe, Y. et al. Structural basis for perception of diverse
chemical substances by T1r taste receptors. Nat Commun 8, 15530 (2017).
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Analysis of photophysical properties of naphthalimide derivatives and carboxylic acid clusters ('School
of Science and Engineering, University of Tsukuba, *Degree Programs in Pure and Applied Sciences,
University of Tsukuba, *RIKEN AIP. *Faculty of Engineering, University of Miyazaki) O Natsumi
Watanabe,' Yuki Kanamaru,? Toru Matsui,> Masato Sumita,> Hironori Izawa,* Kenji Morihashi?

N-[2-(trimethylammonium)ethyl]-1,8-naphthalimide (TENI) is an effective anion sensor because
of changes in fluorescence intensity and chromism depending on carboxylic anions. In this study,
we investigated the fluorescence and chromism of TENI depending on carboxylic anion species
through the computational analysis of TENI interacting with three distinct carboxylic acids (acetate
ion, benzoate ion, phenylacetate anion). We determined the structure of the clusters of TENI
interacting the several carboxylic acids, counting the structures obtained by molecular dynamics of
TENI/carboxylic acids in explicit water. According to our computation, the structures depend on
the density of the clusters, and various cluster structures that would not be found through the manual
search were found. At higher solution concentrations, clusters comprising multiple acids and TENI
were observed. Computational ultraviolet-visible spectra using time-dependent density functional
theory were compared with experimental spectra. These computations were also performed
assuming that both TENI and the carboxylic acid are in the excited state. The details will be
presented in the poster session.

Keywords : Molecular Dynamics, Naphthalimide Derivatives, Photophysical Properties
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1) Hironori Izawa, Fumika Yasufuku, Toshiki Nokami, Shinsuke Ifuku, Hiroyuki Saimoto, Toru Matsui, Kenji Morihashi, and
Masato Sumita, ACS. Omega. 2021, 6, 13456.
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Molecular Dynamics Study of Rhamnose-Conjugated
Antimicrobial Cyclotetrapeptides for Developing Novel
Antibody Recruiting Molecule

('Department of Chemistry, Graduate School of Science, Osaka University, Toyonaka, Osaka
560-0043, Japan, Department of Chemistry, Faculty of Mathematics and Natural Sciences,
Universitas Padjadajran, Jalan Raya Bandung-Sumedang KM21, Jatinangor, Kabupaten
Sumedang, West Java 45363, Indonesia ) O Jelang Muhammad Dirgantara,' Regaputra Satria
Janitra,” Rani Maharani,” Ari Hardianto,? Yoshiyuki Manabe,' Koichi Fukase,'

Keywords: Antimicrobial peptides; Antibody-recruiting molecules; molecular dynamics

This study presents a novel antibacterial strategy that synergistically combines the
mechanism of action of Antimicrobial Peptides (AMPs) with the immune-recruiting potential
of rhamnose (Rha). AMPs, known for their ability to disrupt bacterial cell membranes, form
the foundation of our approach, aiming to enhance bacterial susceptibility. Furthermore, by
introducing Rhamnose as a labeling agent, we exploit its capacity to recruit antibodies
specifically targeting Rha. The confluence of these mechanisms is investigated through
comprehensive molecular dynamics (MD) simulations, exploring the cooperative action of
AMP-induced membrane disruption and the immune response triggered by Rhamnose-
mediated antibody recruitment. This integrated strategy holds promise as a multifaceted
approach for precise and potent antibacterial interventions, tapping into both the direct
antimicrobial effect of AMPs and the immune-mediated bacterial elimination facilitated by
Rhamnose. In this study, we conducted MD simulations of six rhamnose-conjugated molecules
with PEG length variations, based on previously reported AMPs, c-PKAI and c-PKFI, with
bacterial-mimicking membrane, palmitoyl-oleoyl-phosphatidylglycerol (POPG). The aim is to
find the molecules that can disrupt the POPG membrane, while still presenting the rhamnose
part in the water environment. We found that 5-6, the molecule with based on c-PKFI, with the
proline as the conjugation site are the best candidates for applying this novel antimicrobial
strategy.
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Study of the structure of ferrocene using the GRRM (! Graduate School of Systems Engineering,

Wakayama Univ., *Faculty of Systems Engineering, Wakayama Univ.) O Yosuke Tokuda,!

Yoshiki Ueda,? Hideo Yamakado'-?

Ferrocene is an organometallic compound with a structure in which two cyclopentadienyl
rings sandwich an iron atom. Ferrocene is experimentally known to has an eclipsed structure
with D5h symmetry in the gas phase and several crystalline polymorphs, including a staggered
with D5d symmetry in the solid phase. In this study, we study the difference between the
equilibrium structure of ferrocene in the gas phase and in the solid phase using GRRM. An
automatic search using GRRM has resulted in the D5d and D5h symmetries of ferrocene as the
equilibrium structure optimized by the structure optimization. The monoclinic crystal with D5d
symmetry and the triclinic crystal with D5h symmetry of ferrocene in the cell were also
structure-optimized by solid-state calculations using Quantum Espresso and Gaussian09.
Keywords : ferrocene; GRRM, rotational isomer; gas phase; solid phase
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Fig.1 Ferrocene, D5d and D5h symmetry. Fig.2 Monoclinic ferrocene crystal.
1) J. D. Dunitz, L. E. Orgel and A. Rich, Acta Cryst. 1956, 9, 373-375.
2) K. Ogasahara, M. Sorai and H. Suga, Chem. Phys. Lett. 1979, Vol. 68, Issues 2-3, 457-460.

3) P. Seiler and J. D. Dunitz, Acta Cryst. 1979, B35, 2020-2032.
4) S. Maeda, K. Ohno, K. Morokuma, Phys. Chem. Chem. Phys., 2013, 15, 3683-3701.
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Nonadiabatic ab initio Dynamics for the Photoisomerization process of 3,5-dimethylisoxazole
via the S Electronic state ('Graduate School of Science and technology, Sophia University,
Faculty of Science and Technology, Sophia University) OMizuki Kimura', Shinkoh Nanbu?

To explore the photoisomerization pathway of isoxazole (iso-OXA) to oxazole (OXA), a
non-adiabatic ab initio molecular dynamics (MD) simulation was performed; we focused on
the first excited state (S1) of 3,5-dimethylisoxazole which could produce 2,5-dimethyloxazole.
However, since three electronic excited states (S, S, $3) were found to be lying closely together
around Franck-Condon region, totally 4 electronic states were considered to simulate the
photoisomerization. The VDZ + sp gaussian functions were used as the basis-set and the 12-
electron, 11-orbital CAS-PT2 method and CAS-SCF method were employed. The sp functions
are extracted from Dunning’s aug-cc-pVDZ function. The potential energy and its gradient at
each time-step were obtained with this ab initio CAS-PT2/CAS-SCF calculation following
time-evolution of the classical trajectory, and if the two electronic states were lying closely to
each other, the surface-hopping judgment between these two states was performed by the
anteater-procedure based on the Zhu-Nakamura formula.

Keywords : Isoxazole; Photoisomerization; Nonadiabatic ab initio Dynamics

isoxazole 1% 5 BERMN D750 Th Y, WK b BidhAl7e &8 T A
STV 5D, isoxazole [T K 0 BMALTHZ ENE BTV D, Nunes H[1]1%, Ar
matrix |=C 3,5-dimethylisoxazole ~DYEHGTEERZ1T 572, 1 5 OHREE L7 RISHAE
% Fig1 \Zn7, LB 1 IS Z2RET 2 &, (L& 3, 5, 6 BBl S NT-, ARIFIET
TIEWAERB A BB L2 A W E ab initio 7y TEIIFHEICLD, 35-
dimethylisoxazole @ S RAE~DIEIELIC &L D BMALICZ T4 2 L2 B E Lz,

FEIEREAE VDZ + sp 2\, 12 #7 11 #liE D CAS-PT2 i£% 52 #li, CAS-SCF %
% 200 #hiH, 500 fs FIRHR 2 320 Lo, KR, (LaW 3 ICRIET 2IRITENTh,
0.54,048 Th o7z, & HIZ, CASPT 2 TIILABW 4,5 ~DEMEAL G HER S 472,

| 6
o} N
HC (‘\N Hy v CHy
B ~r
Woq CH, 2” W 5
| o) CH, —I
HC C—NT———CH,
H CH, H/
3 4

iso-OXA
1) C.M. Nunes et al. J.Org. Chem. 78, 10657-10665 (2013)
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BEEHETICETA37LUBEEILUVROOBIERGICET 5
EFELFEHNHE
GHEER - ITRBEME 2 TR D) OLM Bof ' 4 K47 AT - il B

Theoretical study on tne cyclization reaction of allene type zerumbone under acidic condition
(‘Saitama Med. Univ., *Graduate School of Agriculture, Kindai Univ., *Faculty of Agriculture,
Kindai Univ.) O Noriko Tsuchida,' Gengo Kashiwazaki’, Aoi Nakamura® and Takashi
Kitayama®’

The sesquiterpene zerumbone, obtained from wild ginger, has a unique structure and is
expected to be a lead compound producing a variety of carbon skeletons.” We have succeeded
in synthesizing several new compounds from allene-type zerumbone in ethyl acetate under
hydrochloric acidic conditions by one-step process. However, the carbon skeleton changes
from reactant to products are significant, and the reaction mechanisms have not yet been
elucidated in detail. In this study, DFT (B3LYP/6-311G* SCRF=ethyl acetate) calculations
were performed for the synthetic route of the tricyclic compound 3. It was been found that
Brensted acidic proton play a crucial role in the formation of CC bonds.

Keywords:DFT, allene type zerumbone, polycyclic compound, synthesis pathway, acidic
condition

FENT Y a U PBEONL BNV AT =— 0 IeiiEE b b, L RIRFET
aAEBET Y — M e L THIff ST 5, BRI TIZBWT, T
BBV RN T ATy T CHEEO ZBREULEM R AR SN D, TEOREEN D
BRI EAR AT D720, ROSHEREOFEIT D2 > T, =E8ALE% 3 0L
RS IZ DV T, HCL DIEy, K F 2B A DFT stHi 2 W TEH 21T - 72,
T VBN R 1AL E 3 ~E D F TITHEEEI O CC A D2 BET
%o TOETIZBWT HCl DIFEN EE o xEIZ2H 5 Z L 26T Lz, HH, i
B3R DK F o B ERVRRE & O b HET 5,

35°C

HO

=
N
Q) mm

allenezerumbon
(100 mg, 0.43 mmol)

1)Y. Utaka et al., J. Org. Chem., 2020, 85, 8371.
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QM it&E L QM/MM-MD StEIC K A DNAEEEXO_ETO B
DS R

URTiRBerEa) O MES 2% - 70Ek Ml
Mechanistic analysis of double proton transfer in DNA base pairs by QM and QM/MM-MD

(Graduate School of Information Sciences, Hiroshima City University) O Takayuki Urabe,
Toru Saito

Double proton transfer tautomerization between GC and AT base pairs in DNA can lead to
errors in genetic information and can thus be used to treat cancers. Since there have been no
theoretical studies that have systematically investigated these tautomerization processes, in this
study, we constructed a QM-cluster model consisting of only GC and AT pairs and a QM/MM
model including the B-DNA environment and bulk water molecules. Calculated results show
that the B-DNA environment contributes to the formation of charge-separating intermediates
and plays a role in preventing tautomerization. Details of the calculated results will be
presented in the poster.

Keywords: DNA; DFT; QM/MM-MD

GC B LW AT O BRI BEE RO T — 25|/ L D 570D, 0
MBRIZIEH CX A REEMEN H D, DNA 1D GC, AT X7 O _#E 71 F Bihx %
AN~ T2 BEER AT TR L 72 2 80 [1, 2] AAFZE Tl X 1SR X 9 1Z2(1)GC. AT
T DOIHNLIRD QM 7 T AKX —ET /L 8L U(i)B-DNA BEE & NV DKy 55
JE L7 QMMM EF V2R LT, M2 il d % 2 & T, DNA B2 A28 vl
FOSMZ BAE B A T~ T=, T L(), (i) & B IZ QM FHEIIT BRI F15 D GFN2-
xTB & B EENLBEEE R (B3LYP/def2-SVP) & VN, T AG)IZIE QM/MM A & X' A
FR U AFHREEER L, FHEMEED, DNA BREENBER OB LRI w5
LTCEY, AR CEZ SEEEZRIZLTWD I Enbhotz, FEMBIEOFEMI
MHRBEERT D,

1 (i) QM ET /L (i) QM/MM £ 7 /L

[1] D. Soler-Polo et al., J. Chem. Theory Comput. 2019, 15, 6984-6991.
[2] K. Odai et al., J. Phys. Chem. B. 2020, 124, 9, 1715-1722.
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IFLIUADKEMMEED GRRM AWV - RIGERBER

(IR ILR Y A7 AT - FniR L RBE S 27 A 102

oy /K ZEM T - b R - [UFY Sk 12 Exploration of reaction pathways for hydrogen
addition to ethylene using Global Reaction Route Mapping (GRRM).( 'Faculty of Systems
Engineering, Wakayama University, 2Graduate School of Systems )oHiroki Shimizu', Yoshiki
Ueda!, Hideo Yamakado'*

Ethylene (CH2=CH?2) hydrogenation is fundamental in organic chemistry and industrial
processes. Understanding its mechanism is vital for developing efficient catalysts and
processes. This study used GRRM17 Y to investigate ethylene's hydrogen addition pathways,
employing Artificial Force Induced Reaction (AFIR) and Anharmonic Downward Distortion
Following (ADDF) within the GRRM framework. ADDF results revealed decomposition
pathways (DDCO0, DDC1) (see Fig.1) consistent with previous studies . Prior research *
discusses the reaction from ethane to ethylene, starting with C-C bond homolysis, forming
methyl radicals, and involving steps like hydrogen abstraction and transfer. Our findings align
with these studies. Keywords : Reaction route search; GRRM; AFIR; ADDF

TF L (CH2=CH2)D/KFEbIL, AL X ONTET o R8T 5 HAN 2
FIGTHD, ZORIGD A=A LOFEMEZ RS 5 2 &13. K0 BRIl
T ZADBAFEICAA R TH S, ABFIETIE, GRRMI7VZRH LT, =F L~
DOKFBMBISE DR 2 A L7z, GRRM OFFHA N T Artificial Force Induced
Reaction(AFIR)7% & Anharmonic Downward Distortion Following(ADDF){% %z N7z,
ADDF FHREFE S0 5B 5 2T 78 o 7o SR R B8 (DDCO(Downward Dissociation
Channel0), DDC1) (Fig.1 /) (ZEATHISE 2 L ARRONE 2R Uiz, E7-, JITHF
TNCED Lo inb T Lo ~DRIGIE, C-CHREEGDREY AT K - THlA

i, ATFNVTY

H6C2 B3LYP/6-31G EQ<800 kJ/mol TS<800 kJ/mol DC<800 kJ/mol - VO % 8| %

gz L, KFESIE

h&. KFAEBE L

WoTe AT v Tk

MR R T

bDEEmI T

e W5, AW TR

LILIAER S, 2

DIATHIEDONE
EEEAELTWD,

TS0
11.1kJ/mol

TS1 T2 T3 T4 TS5
659.8 ki/mol ) | 486.0 kiimol | | 486.3 kl/mol ) (497.2 kj/mol ) | 548.9 kj/mol

DDCO DDC1
187.1 ki/mol | | 185.2 ki/mol
HAC2 H H HAC2 H H

Fig.1: Reaction Routes of H6C2 to H4C2

1) S. Maeda, Y. Harabuchi, Y. Sumiya, M. Takagi, K. Suzuki, M. Hatanaka, Y. Osada, T.
Taketsugu, K. Morokuma, K. Ohno, GRRM17, see http://iqce.jp/GRRM/index_e.shtml
(accessed date 3 March, 2020).

2) https://iqce.jp/GRRM/GDSP/H6C2/GDSP.HTM (accessed date 8 Jan, 2024).

3) Hikaru Saito and Yasushi Sekine, RSC Adv. , 2020, 10, 21427-21453.
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Chiral ion pair Z AL M - T O/ IILEBBRRED T F U F
AERMEICEET HERIOTIE

(RIR AL 1 - ENEOS ¥R 4E2) OF)I m] - Sl ! - il i 2

Theoretical study on enantioselectivity of catalytic propargyl substitution reaction using chiral
ion pair (' Faculty of Pharmaceutical Sciences, Toho University, "ENEOS Corporation)
(OTakeshi Yoshikawa,' Ken Sakata,' Yuya Nakajima?

A catalytic asymmetric propargylic substitution reaction of propargylic alcohols or their
derivatives is an efficient tool for constructing a stereocenter at the propargylic position. Since
Nishibayashi et al. reported the asymmetric propargylic alkylation reaction of propargylic
alcohols with acetone in the presence of an optically active thiolate-bridged diruthenium
complex, transition metal-catalyzed enantioselective propargylic substitution reactions have
been gradually developed. In our previous study, we performed DFT calculations to clarify the
origin of the enantioselectivity in the reaction based on the optically active ligands. On the
other hand, efficient asymmetric synthesis has been developed by using ion pairs, that is
relatively easy to synthesize, with noncovalent interactions instead of the optically active
ligands. Recently, Jacobsen et al. have succeeded in the synthesis of asymmetric propargylic
substitution reaction using chiral ion pairs. In this presentation, we used quantum chemical
calculations to elucidate the asymmetric mechanism.

Keywords : Chiral ion pair, Asymmetric propargyl substitution reaction,; Sulfur-bridged di-
ruthenium catalyst,; Density functional theory, Matlantis

B B A Z W T AR 7 1 L 28 VAL E RSO T B AR oD il 73 PR

IRTEMNDTORENPENTEY | AT £ T REOEWAERITHRE SN T
WRIND T, AR DI BEEZRIG VT = U AR & it & LTIV D 2 & TLokkx
P2 RIZANC K 2 Afieny 7 v 2L VAL IE A SO A R L 72 (1], & I, BUfLF Ot E
BERGHALI IR E L 2 B AT 5 2 & T, AFMIG~DOER S LT 5[2], Af
FRETIE, BAHEFRIEZ O TARF LB O 21T > TE72[3,4), — 7. &
GBI T OOV IZ, A F VR EHND Z & T, — O EmWARE GRS OB
FEHATOILTE Y [5]. &I Tl Jacobsen & D3 iE 70 A Aokt 2Bk 35 Z & T,
7'a VXL EISOEDARFAC[ONI K L TWD DD, FORIG A =X A%
WEZFEMICITMH STy, AR TR, R EFEEE O TRERBLA D
S ALFEREAT ST, RFA T U OMBEIIEMETH Y | FEEENZHE 2 bz
72, AR LUy I 2 L—4 Matlantis[7] % AV THE[E T X & ZE I % 3
M UTc. 0%, BENEEIGREZ AW T, RISHEREDOMREEEIT > 72,
[17Y. Nishibayashi, I. Wakiji, M. Hidai, J. Am. Chem. Soc., 122, 11019-11020 (2000). [2] Y. Inada, Y.
Nishibayashi, S. Uemura, Angew. Chem. Int. Ed., 44, 7715-7717 (2005). [3] K. Sakata, Y. Goto, T.
Yoshikawa, Y. Nishibayashi, Chem. An Asian. J., 16, 3760-3766 (2021). [4] K. Sakata, Y. Uehara, S.
Kobhara, T. Yoshikawa, Y. Nishibayashi, ACS Omega, 41, 36634-36642 (2022). [5] S. Satake, T. Kurihara,
K. Nishikawa, T. Mochizuki, M. Hatano, K. Ishihara, T. Yoshino, S. Matsunaga, Nature Cat., 1, 585-591
(2018). [6] J. M. Ovian, P. Vojackova, E. N. Jacobsen, Nature, 616, 84-89 (2023). [7] Matlantis
(https://matlantis.com/), software as a service style material discovery tool.
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70D COMLERINGEXREZEZH - I-EFILFEEIZEL S
BEHR DIEET
(PO REET '« JSTACT-X?) Ofgh FE '« BA T2 & m!

Quantum Chemical Solvent Effects Evaluation for Improving Amine-based CO, Chemical
Absorbents ('Faculty of Science and Engineering, Chuo University, *JST ACT-X)
(OHaruka Nobuoka,' Nahoko Kuroki,'? Hirotoshi Mori'

Aqueous amine absorbents to capture atmospheric CO, have been proposed to achieve
carbon neutrality. However, aqueous amine solutions have the drawback that the carbamate ion
obtained as a product of CO» capture is excessively stable, resulting in a high energy cost for
regeneration of the absorbent solution. This study performed a set of quantum chemical
calculations of non-aqueous amine solutions as more realistic amine-based CO, chemical
absorbents, targeting ten types of primary and secondary amines with systematically varied
substituents. Correlation of the amine structures and the solvents’ dielectric constants to A;G of
the CO, absorption reaction was investigated by B3LYP-D3/6-31G(d'). It was found that A,.G
well correlates with the number of occupied N-atom lone electron pairs determined by NBO
analysis for the primary amines, regardless of the solvent (Figure 1).

Keywords ;CO2 chemical absorption, Carbamate reaction ; Solvent effect

I —HRy=a— hZVEBRIZET T, RAFO CO, ZBERIT 57 I VKK
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2 RRERPIRICANRERTEERIGD
Beyond-Born-Oppenheimer EF{tZHE
1 SN2 RISIZEIT HRZFUKFEEHRZHE LT

(FRRBET) OJoA FEF - & Fi

Beyond-Born-Oppenheimer analysis of chemical reactions exhibiting

secondary kinetic isotope effects: nucleophile dependence of Sx2 reactions

(Department of Applied Chemistry, Faculty of Science and Engineering, Chuo University)
(OXKohei Motoki * Hirotoshi Mori

Deuterium science has recently attracted research interests in drug and material discovery.'”
) With the background, this study focuses on simple Sx2 reactions, including deuterium,
(CH;CI/CD;Cl1 + X~ = CI” +CH3X/CDs:X; X={F,Cl}) for evaluating kinetic isotope effects as
rate constant ratios (ku/kp). The ratios evaluated by cNEO (Constrained Nuclear-Electronic
Orbital), ¥ a beyond Born-Oppenheimer calculation, qualitatively reproduced the experimental
trends (Table 1).
Keywords : Nuclear-Electronic Orbital; Deuterium; Chemical Reactions,
Kinetic Isotope Effect; Density Functional Theory

FAKFE (D) BRI L HMUN ek & B IREBO B ZFIH Loy 7850, AlZE -
MEBRFE DB TR DTS, "ML Cik, D ERaAWMEIC G 2 22813
iy ALFRONC G 2 DB B ORISR L2 5, ABFIETIE, 77 S\ Mt
I\Z¥EH L. Beyond-Born-Oppenheimer & 1-{t."7# 5. (¢c(NEO-CAM-B3LYP(noepc)/aug-cc-
pVDZ:PB4-D) ¥ T, D E#NISIEEIZ G 2 5 8% M L 7=,

F 112, KETAILOKEA L LT CHCI/CD:Cl & F/CIm &AWz S\2 s
B EHL (kn/ko) %737, Fox OFRMITERMEOMAN 2 EMEICHBR Lz, —&
IZ D BRI, B miRE = p L X — 2 S 5720, KIS OTEMEvERE X E5A- L,
FOG R EENIIRL 72 %, — T, FEAFMEICE Y CDy EOGE@E SN L, KE
FAIS CDsCl DZEDTTH CHsCl DGE A TEDNTSREZANTII AT < 2 & 23]
HEIZ72 D, Z DT, IEMHAVIEREIZE 5 F T UCHRREE 238 < IEMHEABREREDS /N & < 7
DIRNENRD D Z EN D oTm, THUT LV REAIN F- O5AE, D BN RISHEE %
] b S DRERICEN D LA EIND,

*® 1 HKFECATR OEEEH L & YOG/ ST A -4
RETFAISKEA] (X)) CHCl+F  CD:Cl+F  CHsCl+ClIT  CDiCl+CI

kn/kp (cNEO) 0.56 1.08
ku/kp (Exp.) 0.90+0.02 9 1.240.1 9

C..X [A] 2.494 2.486 3.182 3.180

C-H or C-D [A] 1.107 1.101 1.110 1.104

1) R. M. C. D. Martion et al., Nat. Rev. Drug Discov., 2023, 22, 562-584., 2) H. J. Bae et al., Adv. Optical Mater.,
2021, 9, 16, 1-10., 3) K. Motoki, H. Mori, ChemRxiv., 2023, 10.26434/chemrxiv-2023-g81cw., 4) X. Xu et al., J.
Chem. Phys., 2020, 152, 1-8.,5) R. A. J. O’Hair et al., J. Am. Chem. Soc., 1994, 116, 3609-3610., 6) V. F. DeTuri et
al., J. Phys. Chem. A,1997, 101, 34, 5969-5986.
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(-ZTEABATFHFU3-0-HL—LFEEREB-VOTER M) VIS
KB EEESATKICET S FENRBREEE AUV -&RET

(R - T RAEWEL T 2) Ol AN KL AR - e R -
bR R RER
Density functional theory study on the formation of inclusion complexes of (-)-
epigallocatechin-3-0O-gallate derivatives with B-cyclodextrin

(Faculty of Pharmaceutical Sciences, Fukuoka University, *Faculty of Biology-Oriented
Science and Technology, Kindai University) OHirohito Ikeda,! Tomonori Ohata,'
Rie Nakashima,' Hiroyuki Tsutsumi,! Masao Fujisawa?

In the inclusion complexation of (-)-epigallocatechin-3-O-gallate (EGCg) with B-cyclodextrin
(BCD) in water, the B’ ring of EGCg is deeply encapsulated into the cavity of BCD, forming an
energetically stable complex. To confirm the role of the hydroxy group of the B’ ring and the
carbonyl oxygen of EGCg, which are thought to be important in the formation of this inclusion
complex, the formation of inclusion complex between each derivatives of EGCg, in which the
hydroxyl group at position 3” or 4” of the B’ ring is changed to hydrogen or the carbonyl group
of EGCg to a methylene group, and BCD in water was investigated using density functional
theory.

Keywords : Density Functional Theory; Green Tea Catechin; Inclusion Complex; Cyclodextrin
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Quantum chemical investigation of substituent effects in the initial reaction step of Hypergolic
Bipropellant ('Faculty of Science and Engineering, Chuo University, *JST ACT-X)
OMiori Nogamida,' Nahoko Kuroki,"* Hirotoshi Mori’

N>H4, which generates massive heat upon contact with an oxidizer, has been used as a
hypergolic bipropellant for rockets. However, NoHs is highly volatile and toxic. Therefore, non-
volatile and designable ionic liquids are attracting attention as new fuels". With the background,
we have studied reactions of X(CN),~ {X=N,B} including ionic liquids and HNO; as an
oxidizer” . Here, we discuss substituent effects on reactions between R-BH,CN~ (Table 1) and
HNO;, of which ignition time are short”. With UB3LYP/6-31G(d) level quantum chemical
calculations, the first step of the reaction was confirmed to be proton transfer from HNOs3 to
the terminal N of X(CN),". It was found that introducing electron-withdrawing substituents can
control the amount of exotherm in the first step of the reaction (Table 1).

Keywords : Hypergolic Ionic Liquids;, Chemical Reaction; Energy density analysis; Natural Bond
Orbital; Natural Resonance Theory Analysis

vy O 2 R B A KHEERNC T, RS B LA OB E . EHITHEL, &
KETORERIAE W NoHy WS TWS, 7228, NoHy 1 IEWERFE 2o,
T ZTHIRENC . AR TCT A MO BB A A RENER SR TWA D, 2o
WERTF, Bexld, 7=A4UFfE LTXCN), {X=N,B} #H oA A4k E HNO; D
FOGZRGE LT, X OFEWR, JIFIKNRE A2 (bS5 2R LTERY, K
WM7EClE, B AKEMENEOEGNH D R-BH,CN- (1) & HNO; OFIHIR Iz
T, BRI OMYT 21T > 72, UB3LYP/6-31G(d) L~V DEFALFEFHRENS, K
IS BT, 2 TOHAIZBW T, KN ~07'n o BEjE FllSiz, 2O
D AH &K CN FEO N R FERORBREZR 1 1T, EFRSIMEERLOEA
T BUSHIHA O FEENE: 2 HIE ATRETS & o T, B D 3EMIC W TIERY B 5,

% 1. R-BH,CN™ + HNO3;=> R-BH,CNH + NO;” Ot Z )L — AH &
K CN oD N R B0 %

vk HOH WM H\B_H HH
TN ‘BT _BL AN N G NI N
T =% H/B\C\§N N/70 CQ\N ‘>‘<'[; ’ o N/i i\\‘\CH S Ny CH W
CH N
charge -0.60 -0.48 -0.45 -0.47 -0.46
AH
-28. -23. -20. -22. -21.
[kcal/mol] 28.2 23.1 20.6 6 6

1) S. Schneider, et al, Energy Fuels 2008, 22, 2871. 2) ¥ ik, BASMR T, AREH, & 61 1]
PRIES AR D I, 2023, C315. 3) Z. Zhang, et al, Green Energy & Environment 2021, 6, 794.
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Quantum Chemical Calculations of Intermolecular Complexes of Fullerene and Oligoethylene
Glycol (Hokkaido University Graduate School of Engineering Course of Applied Chemistry',
Hokkaido University Faculty of Engineering®)OSota Arima', Shin-ichiro Sato?

Fullerenes are spherically bonded molecules of carbon atoms, and are expected to find
applications in the medical and materials fields. Fullerenes are highly electron-accepting and
form charge-transfer complexes. In this study, we investigated the structure and properties of
two types of complexes, fullerene-oligoethylene glycol (OEG) and fullerene-oligopropylene
glycol (OPG), using DFT calculations. Intermolecular distances were calculated from structural
optimization. IR spectra were obtained from DFT calculations. A peak that was not seen for the
molecule alone appeared at 1500 cm™ for the complex. Similar peaks were observed for the
radical cations of OEG and OPG, respectively, confirming intermolecular interactions by
charge transfer. In the complexes, the sum of the charges of each molecule was calculated,
which also confirmed the charge transfer. OEG showed a larger charge transfer than OPG,
suggesting a stronger interaction.

Keywords : Fullerene; Polyethylene glycol; Polypropylene glycol; Charge-transfer complex;
Quantum chemical calculations

77—V AIRBIRFDERRITHES L7ca 7+ CTH 0 | ERDEFCH BT B~ D )i
DTSN TS, 77— L B2 RMICEN TR Y | EWBEE R EZ KT 5,
A% DFT #tEZHWC, 79 —Lr-A Y dx=F Lo 7Y a—/L(0EG), 77 —L
AV ITrE LY a—)L(0PG) D 2 FEEEOIROMEE & WPt E R, i
EREE 1, X 2060 TR A 2 Fn B U, MRS E S IR 237
ML EBT-, AR TIER DN T2 E— 27 05, 5K TIE 1500 cm™ ICELNL -,
[FAED B — 271X OEG, OPG FNFND TP HANAFF L TH RO, BRBENC X
%5 IO EAER RS S iz, 8RBV T, ZREN 051 OER O
EERIHL, 22D LENOBEIZ MR LT, OEG O OPG LY & K& < BRI
BELTBY, LVEIMEERAEZ LWL EEZ LN,

1 : Ceo-OEG SR D f i b A% & 2 : Ceo-OPG SR D (L AB 1E
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fnisE 751
Theoretical Study on the Hydrogen Bond Between Ligand Water and Water in the Hydrated
Sodium and Magnesium lon Clusters (Graduate School of Engineering, Chiba Institute of
Technology) (ORyu Kato, Chisa Furukawa, Yuuna Mikami, Yasuhiro Sunaga, Shoji Kudo,
Hidenori Matsuzawa

The hydrogen bond between ligand water and water in the hydrated sodium and magnesium
ion clusters were examined using the Local Projection Molecular Orbital-based Perturbation
Expansion Theory (LPMO PT) method. The hydrogen bond strength of the water-water is
related with the CT term between hydrogen donor and acceptor. We examined the effects of the
CT term between cation (M™) and ligand water (L), and between first adjacent water (W) and
second adjacent water (W) on the hydrogen bond between L and Wi (L—W,). As a result,
there are few relationships between the CT term of L—W, and that of M™—L. In the many
cases, the large correlation between the CT term of L—W, and that of W,—W; is found.
Keywords : Hydrogen Bond ;Cation Water Cluster ; Ab Initio Calculation

% 13 R P 43 T E I (LPMO PT)D% HIWC, A ) MM
j—:/ 7}(7:7AX& Wo)j(?%ffﬂ:A(HB)l ZIK 1 ZIKO)#AODB'ﬁ ' W, : first adjacent water
é%ﬁ%&)ég. 75) aﬁﬁ%@](CT)%ﬁ(&)é &%Eb \71:_. l/f\__o W, : second adjacent water

P L-w

KFHEGARZ d, KFEZREE a &35 d—a DKRFERE ()| ” b )
XL RIS d YEF AR, a DNEFRREIOLE KFER o

@J E%)iﬁ? a ﬁ’%d“\@ %@@Jiﬁﬂi Z_\ CT Iﬁﬁij(% Fig.1 HB and interactions in cation-water cluster.
720, KFEREG DI /2 D, AL Fig.l DXORBA4

(M™; Na', Mg*, Mg>")DENLK(L)E 55— BERE /K (W) )7k Table 1 CT terms [ki/mol] for the bond types
/\’l"t/\ L—>W1 @ CT 1&| ;d—fé MY —L & Wi—W, (’*’“* in each L-W1 HB type.

I%’#‘Tﬁj() O) CT Iﬁo)»ﬂzéiﬂ%ﬂﬁl\ﬁ—o Table 1 O) HB type 0) L-W, HBtype Bond type Mg' Mg? Na

[ INOBUEIZ, LW, DS [KFMLGE, KEFEZEHE, —ow

AA NI Z R, R L 2 MTEDBFAANEA TS oo F 20 28 08
[0,0,1]0)%(%@\ L—W, D CT HZZATI2E-T, -6.56 wi o523 3% 0
~ 25.02 kJ/mol D% L%, & HB type ® M™—L Ti&, " ow e i
ADMED L b MU ~OEFBEZ/RL, Nald Mg e o o
Mg ®D#J 1/10 @ CT J T, [Fl—AF O F TIE, A7 wiw 501 516
SEDFEIIES LW, O CT HEDOHBL/ASW, —JF o idl din
Wi—W2 @ CT HIZIEDHE, Wi 2B TR THY, 20 .
ERRKENE LW, O CT HH KERAEAMIZHD, T voneon vw 250
7= L 30,0118 D — 2T | FREOMI A RS TE e
D, M™—L ® CT HXVE Wi—W, D CT HD 573, L>W, LW l4do 349

. . - R W W, 6.20 5.03
DK B DRSS T DB RENZ LD DT,
1) S.Iwata et al. Phys. Chem. Chem. Phys. 2016,18, 19746.
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Effect of anchoring group on electron transfer in hybrid dye-sensitized photocatalyst. DFT and
TD-DFT study. (‘Graduate School of Integrated Frontier Sciences, Kyushu University,
International Institute for carbon-Neutral Energy Research, Kyushu University) O Yasuhiro
Kayo!, Aleksandar Staykov?, Motonori Watanabe'

To curb CO; emissions into the atmosphere, green hydrogen, produced by a CO, emission-
free production method, is attracting attention as a new energy carrier that can replace
electricity derived from fossil fuels. Water splitting is considered the ideal method to produce
hydrogen without CO, emissions. TiO- has been investigated as a photocatalyst to improve the
photoexcitation efficiency in water splitting, and dye-sensitized TiO; is one of them. Previous
studies of dye-sensitized TiO, have shown that the anchoring group between the chromophore
and the semiconductor affects the photoexcitation efficiency.! In this study, we investigate how
the anchor group that binds the porphyrin to the TiO, anatase nanoparticle model affects the
photocatalytic photoconversion efficiency using density functional theory (DFT) and time
dependent (TD)-DFT computational methods. After obtaining the optimized structure of dye-
sensitized TiO, with pyridine and carboxyl groups as anchor groups, we found through UV
calculations that the pyridine group has a stronger absorption wavelength peak than the
carboxyl group.

Keywords : Computational Chemistry; Anchoring group,; Dye-sensitized photocatalyst; Density
functional theory.

KEA~D CO, HEHZIHIT 5720, JFlHROBRUIZR DL H T2 /e= L ¥ —F
¥ U7 E LT, COy 2P LARAWREERIEIC L 27 ) — L KERER SN TN D03,
FDOFHED—DHRSIC L D AKFERETH D, TiO, HADMIE T 5 YRz
i LS L LTSN TER Y AFEEE TIO, bZ£D 1 2ThbH, af
B TiO» O 2 E TORFIETIE, ZEEAM & REEOH DT > 0 — DL RIZ
WRBEGZHZENRENTO S, | AT, ALT 1 U v BT 4T 5%
BT AR BT N — AR BRI YD > R
5.2 % ®M, DFT, TD-DFT OFFATFEEZACCHE L, 7oh—KELTEU Y
WVEE VIR F VR RO BT TiO, DROEEE 23 7-0b, UV ftREZEL
T\Evﬁw%ﬁﬁwﬁkvﬁibﬁwﬁﬂﬁﬁf 7 wFFOZENDINoT,

| f]
'''' \

\

‘ Caer\l }m Pyndine ancho:

1) Y. Ooyama, T. Nagano, I, Imae. K. Komaguchi, J. Ohshita, and Y, Harima. Chem. Eur. J. 2011, 17,
14842.

© The Chemical Society of Japan -P1-1am-33 -



P1-1am-34 AAEa B1045S52 (2024)

BRESFOMROD—AL 0T REAVEREFAITIIVAD

ElIZCODWTOARFHHEIIaL— 3y
b KRB EEE - L KBET DothH MBI . Ak E—ER>

Molecular dynamics simulation of topology-induced changes in surface physisorption
dynamics of cyclic polymers (‘Graduate School of Chemical Sciences and Engineering,
Hokkaido University, *Graduate School of Engineering, Hokkaido University) oTsuyoshi
Nakai', Shin-ichiro Sato?

It was recently reported that modification of the surface of gold nanoparticles with cyclized
polyethylene glycol (PEG) exhibits excellent dispersion stability. In this study, molecular
dynamics simulations were used to investigate the physisorption dynamics. In particular, we
focus on the free energy change during the adsorption process.

Simulations were performed on all atoms, and the CHARMM36m force field and the BAR
(Bennett Acceptance Ratio) method were used to derive the free energy. The free energy
changes during the adsorption process were -146 kJ/mol (cyclic PEG) and -105 kJ/mol (linear
PEG), indicating cyclic PEG is energetically favorable . The main reason for this difference is

expected to be the solvated water molecules released during adsorption.
Keywords : Molecular Dynamics, Cyclic Polymer, Free Energy, Adsorption

BRIELERYVIFLYS Y a—)L (PEG) TEF/ HFOXRE
ZEMT HE. BNE-ORREREZRT CEMNEFERESH
fzo AARTIEICOMBREST AT IV XEREHT 5120,
DFEAFELIaAL—ParERV:, BICREBREOBH
IRLF—ZEIITEET S,

22— 3 VIERRFTITL. AGICIE
CHARMM36m, BHI RIILF—NDEH(IZ(X BAR (Bennett
Acceptance Ratio) ;ZZALViz, REBEOBHIRILF—Z
{EI% -146 kJ/mol (384K PEG), -105 kJ/mol (E$HIX PEG) &
BYRRBAETH >z, COZEDETERIE. REBIET
M SN HBEFMKIFTHAEFRLTLS,

DYIREE EIK PEG)
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Analyses of protein-glycan multivalent interaction in bacterial infection (College of Liberal
Arts and Sciences, Kitasato University) OKaori Ueno-Noto

Multivalent binding of glycans to proteins plays a central role in many important biological
events, including the early stages of infection by verotoxins, such as Shiga toxin (STEC).
STEC produced by enterohemorrhagic Escherichia coli specifically binds to
glycosphingolipids on the surface of target cells via its B-subunit pentamer. To elucidate the
mechanisms underlying the multivalent interaction between glycans and proteins, the
interaction between the B-subunit pentamer of STEC and multiple glycans were analyzed in
detail by MD simulations and quantum chemical calculations. Significant differences were
observed between the monomer and the pentamer of STEC in structural stability and glycan-
protein interactions. Interaction analyses by QM calculations showed several cooperative
glycan-protein interactions, suggesting a role in protein-glycan multivalent recognition.
Keywords :Glycan recognition, Multivalent interaction, Molecular Dynamics, Quantum

chemical calculation, Bacterial infection

T L A S ORI BB CIE, AERINEES & & Loy BRI ORE S 03 ME £
EICEREEOREE ZH 5. UL, BEHE X o X7 ERIOBFME R RIFEE 720,
58 A RAGEE & » CREAE S b Nk (BEER) 12 X D EGOPIBME T,
RueHERO BV T =y NHEERE, EOMIRERO R T ¢ v IFEIRE D, KRR
DM THET DI & T, ZOBMMEZED TND I EARIBIIN TN D, AL,
B X G EEHE O S BRI T 2 A D =X LOfAEZHKE LT, N %
FEPEHB O AER Z 3 BLFOFIEIC Lo TREFT L 7-.

Np@EREROB YT a=y MHERIZ, #EO7aR M)A ET7 IR (Gb3)
PSS (Galal-4Galpl-4Gle (INZEFE ST D fEEN MG SN TEBY, HEkd
20 ZHOMEHE LA LTS (Fig. ). ThatREGEs LT, HFahh®ya
L— g U EITW, ARG DX A T 2 7 AT DEAL MR L=, BEA
THEBOHEHEEZRET 256 L, HEREERTEEORE

BRI WA T, MEEEES L OMEERICK  Hard
EREOBALNE. YIal—var0ORFyTva
o MBS B # L MR O AR LR = L% £$g§ 28
— %, VR R L R TR L 0 B LT RS
RIS 37278 B BB 5 S 7 TRIELAR AT A %

pentamer ,‘QQ

L, Z 2 UE—EHES MRS O THRIPICHEE .

. , s / Fig.1 The crystal structure of a B-subunit
TEHLTWAD Z RN o7, FEROFEMIZY  pentamer bound to multiple Gb3 glycans
H¥#44 2 (PDB ID: 1bos).
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Designing a ML predictive model for activation barriers of diarylethenes cycloreversion
(Graduate School of Engineering, Kyushu-u University) OKousei Yamanaka, Aleksandar
Staykov,

Diarylethene, known as a photochromic molecules, isomerize photochemically and
electrochemically. While it is important to know the activation barriers for isomerization to
evaluate the reaction rate and stability of the molecules, it is unclear which diarylethenes would
have large activation barriers in grond or elctrochemically and photochemically exicited states.
We perform theoretical calculations based on DFT to investigate the activation barriers, and
apply Machine Leamning to our study to design a predictive model which evaluates the
activation barriers.

We have performed geometry optimizations and PES (potential energy surface) scans for 40
diarylethene derivatives. We investigated the Pearson correlation between the activation
barriers and bond lengths or torsion angles in diaryethenes and it was found that in anion (1)
torsion angle and (2) bond length between two carbon atoms showed relatively stronger
correlation to the activation barriers for isomerization.

Keyword : Diarylethene; Electrochemical Switching; Frontier Orbital; Machine Learning
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*AB is the activation barrier for cvcloreversion
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Reconsideration of the Internal Protonation Mechanism of the
[1.1.1] Cryptand

(!School of Science, Tokai University) OShigeru Ishikawa'
Keywords: [1.1.1] Cryptand; Internal Protonation; Nitrogen Inversion; Direct Protonation

The [1.1.1] cryptand N(C>H4OC>H4)sN is a bicyclic molecule consisting of two amines
bridged by three diethyl ether groups. Each amine can direct its lone pair toward the inside
(7) or outside (o) of the cryptand by the umbrella inversion, resulting an internally or
externally protonated cryptand with one or two protons in acidic solution. The rate constant
of the internal protonation (kar®) of the cryptand (ii) was determined by assuming an
apparent first-order reaction with respect to [ii].! A plausible mechanism of the internal
protonation is a unimolecular process called nitrogen inversion (NI)."? The NI generates an
internally monoprotonated cryptand (i'7) via an externally monoprotonated cryptand (io")
under weakly acidic conditions and via an externally diprotonated cryptand (o*o") under
strongly acidic conditions. The disadvantage of this mechanism that the rate of the former is
less than 1/5 of that of the latter, even though they proceed through the same mechanism.

Another mechanism of the internal protonation is a bimolecular process called direct
protonation (DP), in which a proton carrier (a") directly protonates the inside of ii via the
intermediate (ia'i) that places a" between the two amines. This study revisits the DP
mechanism. The DP under weakly and strongly acidic conditions are denoted by DP,, and
DP;, respectively. We assume that io" and H;O" function as the proton carriers for DPy, and
DPs, respectively. The apparent DP rate constant is given by kapPP=kapP""+kapP™. Since DPy,
is second order with respect to [if],

we fitted kapPf to kap°™ by replacing h

[ii] in kapP™ by the averaged value 10 .

of [ii] over the reaction time. Fig.1 . o8 b
shows the fitted curves by the «fon O E
least-squares method. The k" = .
reproduced kap™. The height of &%04

kapP™ is lower than that of kspP™ 0.2 _

because DP, is originally a °° .
second-order reaction with respect to O'Oo 5 4 6 — 10
[ii]], or autocatalytic process. pH

Molecular orbital calculations Fig.1 Rate constant for ii+a"—i'i+a: open circles, kap®®; a,
revealed that DPy and DPs have kapPT; b, karP’s ; ¢, karP™V; d, kap™'; e, kap™'S ; f, kapNV.
almost the same activation energy.

1) P. B. Smith, J. L. Dye, J. Cheney J. M. Lehn, J. Am. Chem. Soc., 1981, 103, 6044-6048. 2) G. Alibrandi, D. G.
Lister, C. L. Vecchioa, M. Maederc, New J. Chem., 2014,38, 561-567.
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Analysis of natural Amber (' Faculty of Science, “Research Institute for Integrated Science,
Kanagawa Univ.) (OSachi Miyamotol, Jiro Tanaka2, Yuko Nishimotol, 2

Natural amber has been used as jewelry since ancient times, and many artifacts have been
excavated from ruins. The main production area for amber in Japan is the Kuji region of Iwate
Prefecture, and scientific analysis is also conducted. Natural amber is mainly yellow to red,
and the color of amber is affected by the oxygen, pressure, and temperature that the sap receives
as it moves underground, as well as the components contained in the sap and the surrounding
environment. As a result, even amber mined from the same rock layer can have completely
different colors, making it difficult to identify the source through color analysis. In this study,
we mainly focused on the color and origin of amber, and measured it mainly through
component analysis and thermal analysis, and compared amber from Kuji with amber from the
Baltic Sea coast and amber from Lithuania.

Keywords : Natural amber; Elemental analysis; Thermal analysis;, F1-IR, SEM
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Concentration of trace components in environmental water by freezing and melting
(! Faculty of Science, Kanagawa Univ.)
Oltsuki Murakami', Yuko Nishimoto!

An aqueous alkali halide solution forms a salt-water eutectic at low temperatures. By
maintaining the temperature at around 0 to -20°C, where only the eutectic of salt and water
melts, trace components in water can be concentrated in the eutectic mixture. In the temperature
range above the eutectic point and below the melting point of ice, only the eutectic mixture
exists as a liquid phase, so we believe that a new separation and concentration method at low
temperatures can be constructed. So far, we have focused on boron in river water and hot spring
water, and have conducted experiments with the aim of constructing and optimizing an
experimental system. As a result, it was found that boron was concentrated in the early stages
of thawing of frozen samples. In this study, we focused on organic components in
environmental water, using amino acids as a model system and comparing the results with
boron.

Keywords : Eutectic mixture; Freezing and melting; Environmental water,

N AT VA ) KRR T & KDL 2 AT 5, 0~-20°CHHITIZ AR ER
952 & T, RS TR T OMERR Dy R T D 2 E N TE D, KIRIETOH
LWV BEEAREDMER TE D, KR RAKTOR T EICHER L, EBRARDOES L
WLM%EELT%%LT%ﬁ@@%ﬁH@ﬂ%@%ufﬁﬁﬁﬁﬁﬁélkﬁﬁﬂ
S 72, AW TIIBREEK T OERERKTICER L. ET/VRELTT X JERY BT,
FE LA e L7,

{W‘meﬁfumMmmquibmnbm&LMﬂ?ﬁﬁ%EKi%?
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1) S, WAL, 2HEF, 69, 673-678, 2020
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Adsorption Behavior of Tantalum Ions on Silica Gel Under Strong Acidic Condition
(‘Fukushima University) O Ayaka Saito', Kayo Yanagisawa', Makoto Matsueda', Yoshitaka
Takagai'

Tantalum (Ta) has unique chemical properties such as high dielectric constant, excellent
corrosion resistance and ductility, and low toxicity to the human body; therefore, it is suitable
for many applications to industrial materials such as capacitors device, aircraft engine blades,
and artificial tooth roots. Particularly, the recovery systems of Ta are attracting attention,
because Ta is essential element using in information communication apparatus and it is also
disposed of in large quantities of waste. This presentation shows various type of silica gels
work as unique absorbent of Ta in the presence of 68 element in strong acidic solutions.
Regardless of the type of strong acid, high adsorption percentages were shown with 100% in
the concentration range from 0.01 to 8 M (HCl: 5.7 mg/g, HNOs: 5.8 mg/g, H>SO4: 5.8 mg/g).
Almost completes adsorption was reached in only a few minute (98.7 £+ 0.5%). Kinetic analysis
was investigated; thus, it was a quasi-secondary reaction. In addition, Raman spectroscopic
measurements were also conducted to elucidate the state of adsorption between silica gel and
Ta. This study has elucidated that kinetics and adsorption mechanisms with optimum
conditions of adsorption.

Keywords : tantalum ion, adsorption, silica gel, strong acidic condition
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Degradation analysis of cellulose polymers - Effects of light and moisture
(! Faculty of Science, “Research Institute for Integrated Science, Kanagawa Univ.)
OYoshiaki Akutsu',Fujio Ohishi?, Yuko Nishimoto" ?

As basic research on the durability of celluloid, we investigated the effects of UV irradiation
using FT-IR and TG/DTA, and compared the results with cellulose acetate and ethyl cellulose.
A decrease in the thermal decomposition onset temperature was observed for celluloid, and an
increase in the thermal decomposition onset temperature for cellulose acetate. Information
regarding the deterioration of the sample surface was obtained from the thermal decomposition
onset temperature of the surface and the IR spectrum, and information regarding the
deterioration of the entire sample was obtained from the DTG peak temperature. We will also
report on the effects of humidity.

Keywords : Degradation analysis; Celluloid; Cellulose Polymer,; Thermal analysis; FT-IR
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FAAB~ DK DB ONTHHET 5,

1) KIETHRe, FOMEA . IR, KRR, ALY, OWb5271,523-527
(2022).
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Study of the cross-linked structure of bridged poly(methyl methacrylate) using gel-state NMR
spectroscopy (' Prefectural University of Hiroshima, * National Institute of Advanced Industrial
Science and Technology) Koyuki Takahashi,! Yasuko Saito,> Yoshiharu Mitoma,! Keita
Sakakibara?

In recent years, the investigation for the chemical structure-function relationships has been
important in the development of synthetic resins. However, the analysis of cross-linked
polymers is currently limited due to their poor solubility in common solvents. In such a context,
solution-state NMR is vital for precise structural analysis, but incomplete sample dissolution
reduces spectrum sensitivity and resolution. On the other hand, Gel-state NMR spectroscopy
achieved precise analysis of insoluble plant samples. In this study, we apply gel-state NMR
spectroscopy for the first time to investigate the precise chemical structure of bridged
poly(methyl methacrylate) (PMMA). We conducted emulsion polymerization using 36.00
mmol of methyl MMA and 2.02 mmol of ethylene glycol dimethacrylate (EGDM) as an
initiator, and succeeded in attributing EGDM, which exists in a small proportion (Fig.1). In this
poster presentation, we will report on sample preparation conditions and future efforts.
Keywords : Gel-state NMR, crosslinked polymer; Structure analysis

TR REMERTAE D BRFE D 7o DI 1T E-FEREFAB DM N EHE TH 508, ZRE R T
SN ER PR o) LT%’E(@TS@%K WO FIENR SN TWD, ZD XD IR,
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THLHB, TNV ORMESiE L WESRMEZ TRT D 2 & CRERIEMIT A "I
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Wi 1)Role of moisture in esterification of wood and stability of

Fig.1 PMMA-EGDM (18:1) #:E4&#k®  ulstathin lignocellulose nanofibers. S. Iwamoto, Y. Saito,

HSQC-NMR 22 kL Yagishita, T, Kumagai, A, T. Endo, Cellulose, 2019, 26,

(In CD2Cl2, 600MHz) 4721.
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Development of auto-analyzing tool for huge numbers of single-molecule fluorescence images.
(Osaka University, >RILACS, Osaka Metropolitan University) OSatoshi Kayano,' Syoji Ito,'

Single molecule tracking (SMT) enables to track the lateral diffusion of molecules with a high
accuracy (< 10 nm). Detailed tracking of guest molecules in host materials and successive
analysis provide the information on the internal structure of the host materials and the spatial
distribution of translational diffusion coefficient. In this material evaluation, the increase in the
number of observed molecules leads to the improvement of the spatial accuracy of evaluation.
Recently, we have developed a SMT method using fluorescence-switchable dyes and
successfully observed > 10000 of single molecules for several hours". We applied this approach
to a polymer alloy and, visualized the microscopic phase-separation structure and translational
diffusion coefficient distributions?. To advance this method as a widely applicable evaluation
technique, reducing the time for data analysis is a key challenge. In this study, we addressed
this challenge by developing a Python-based analysis code. This code automates the
determination of molecular positions in each frame of a fluorescence movie and tracks their
temporal evolutions. Our approach includes a molecule discriminant method taking into
account the variations molecule by molecule in signal-to-noise ratio, size, and shape of
fluorescence spot, ensuring highly accurate molecule detection. Additionally, we improved
processing speed through parallelization and optimization of calls for image-processing
libraries.

Keywords : single-molecule fluorescence image, auto-analysis, single-molecule tracking
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1) Arai, Y. et al, Chem. Commun. 2017, 53, 4066. Fig. 1. Processing time as a function of
2) Tto, S. et al, Polym. Chem. 2022, 13, 736. the number of video frames analyzed.
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Utilization of cesium ion for the mass axis calibration of atom probe ('Graduate School of
Engineering, Kanazawa Inst Technol., *Kanazawa Inst Technol.) O Kenji Yoshikawa!
Masahiro Taniguchi?

The atom probe utilizes the strong electric field around the sample tip's apex to emit the
sample material's surface ion by field evaporation. There has been a problem that there are no
reasonable metallic materials available as mass markers in the region of mass-to-charge ratio
larger than 100 Da.? This study investigated a sample preparation method for obtaining cesium
ions (Cs") as mass markers. Three alkali metal ions were successfully obtained from the
mixture of three carbonates (Cs2COs, Na,COs, and K,CO3) and polyethylene glycol 1000
(PEG) matrix together with fragment ions of PEG. The calibration was performed based on
these results and is reported here.

Keywords : Atom Probe, Mass Spectrometry, Mass Calibration, Cesium
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1) “Mass axis calibration procedure of atom probe” M. Taniguchi, SISS-18, P-7 (2016).
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Study on Dissolved Carbon Dioxide Detection Using Infrared Optical Waveguide ('Graduate
School of Maritime Sciences, Kobe University, 2Faculty of Maritime Sciences, Kobe
University, *International Maritime Research Center, Kobe University, *Kimoto Electric Co.,
Ltd.) OMasayuki Taniarashi', Guangzhi Meng', Ryuhei Nakano?, Hiroki Hotta'??, Kin-ichi
Tsunoda®, Takashi Kimoto*

Infrared absorption measurements of aqueous solution samples are difficult due to the high
absorption by water. Generally, the concentration of dissolved carbon dioxide in an aqueous
solution is calculated theoretically after measuring total carbon dioxide using non-dispersive
infrared spectroscopy. We have realized an infrared absorption measurement of dissolved
carbon dioxide in water by a multiple total reflection method (infrared optical waveguide) using
a sapphire rod in the optical path. A hydrophobic porous polymer film on the sapphire rod
surface reduced the effect of background absorption by water to a negligible extent . Dissolved
carbon dioxide in the sample penetrated into the hydrophobic polymer membrane and absorbed
infrared light propagating through the optical path, making direct measurement of dissolved
carbon dioxide possible. Furthermore, since the substance permeating into the membrane was
the object of measurement, it was possible to quantify not only gas components but also organic
substances such as ethanol and acetonitrile dissolved in water. The feature of this method is
that it is possible to measure such aqueous samples without pretreatment.

Keyword: Infrared Optical Waveguide, Dissolved Carbon Dioxide; Porous Polymer
Membrane; Evanescent Wave; Lambert-Beer's Law
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1) H. Hotta, Y. Miki, Y. Kawaguchi, K. Tsunoda, A. Nakaoka, S. Ko, T. Kimoto, Anal. Sci.,
2017, 33, 477.
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Line space dependence of infrared absorption enhancement on line and space nanostructures
of silicon (Faculty of Education, Hirosaki University) (OShiori Sato, Toru Shimada

A recent study has revealed that surface enhanced infrared absorption (SEIRA), which has been
thought to occur on metal nanostructured surfaces, also occurs on non-metallic nanostructured surfaces".
However, the reason why surface enhanced infrared absorption occurs on non-metallic nanostructures
has not been elucidated yet. The objective of this study is to clarify the relationship between the
enhancement factor of the phenomenon and nonmetallic nanostructures. Infrared absorption
spectroscopy was performed on line and space (L/S) structures with line spaces of 75 nm, 100 nm, 125
nm, 150 nm, 200 nm, 250 nm, and 300 nm and with a line width of 500 nm. Polyacrylic acid (PAA) thin
films were fabricated on these substrates at various film thicknesses, and their spectra were measured
using p-polarized multi-angle incidence resolved spectroscopy (pMAIRS). Infrared absorption was
enhanced in all seven types of substrates with different line spaces of the L./S nonmetallic nano structures.
Narrower line space gives larger enhancement factor.

Keywords : Surface Enhancement Infrared Absorption, Polyacrylic acid; Nanostructure
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1) What is the Key Structural Parameter for Infrared Absorption Enhancement. T. Shimada, H.
Nagashima, Y. Kumagai, Y. Ishigo, M. Tsushima, A. Ikari, Y. Suzuki, J. Phys. Chem. 2016, 120, 534.
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Study on skin persistence of nonwoven fabric of face mask containing silkworm droppings
extract(SDE) ('Meisei University, *Gunma Industrial Technology Center Textile Research
Institute of Gunma, *Art Co. Ltd., *Hanakoganei Higashi Skin Clinic, *Nippon Medical School
Tama Nagayama Hospital)oYukio Watanabe', Tadanobu Sawada!, Yasuhito Kondo?, Mayu Akai',
Hanaka, Kajiwara!, Hisao Ito’, Naoyuki Higashi* and Masato Yoshida®

Keywords: Silkworm droppings extract; Faces mask(non-woven fabric);Skin Persistence;
Antiviral, Antiallergic and Skin moisturizing ingredients

In a pandemic society, using face masks effectively prevents coronavirus and influenza
infections caused by human droplets. However, if you use it for a long time, the temperature inside
the mask will reach 28°C and the humidity will reach over 60% due to body temperature changes
by exhalation and skin blood flow, then there is concern that sweat accumulates, worsening acne,
seborrheic dermatitis, etc. due to the harmful effects of sebum, and causing itching and rough skin.
This scientific research focused on the application of silkworm feces extract to a new face mask,
which is rich in antiviral, antiallergic, and skin moisturizing ingredients. First, 1.0 g of silkworm
feces was extracted into 50 mL of water, and 10, 50, 100, 150 and 200 pL of the silkworm feces
extract component solution was added to a nonwoven fabric (30 mm ), and ATR measurements
were performed by placing this in close contact with the upper arm. We investigated the optimal
amount of silkworm feces extract component solution that would not adhere to the skin on the
nonwoven fabric in the face mask. Difference spectrum analysis of ATR measurements revealed
that the optimal amount of nonwoven fabric (30 mm ?) to add was below 10 pL.
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(1) C. Hayashi et al., International Archives of Occupational and Environmental Health, 2004, 77, 73-78 ;
Minggqian Li, et al., Evid.-Based Complement. Alternat. Med., 2021, 29:8819538. (2) Dae Woon Choia,

et al., Bioscience, Biotechnology Biochemistry, 2018, 82, 1531-1538. (3) Sun Young Jung, et al., J. Sci.
Food. Agric., 2019, 99, 7008-7015. (4) Yukio Watanabe, et al., 66 J. Silk Sci. Tech. Jpn, 2019, 0-009 ;
Pacifichem2021, Poster,#3412981, #3413456, #3575291, Dec. 20, 2021.
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Measurement of deteriorate over time in milk using ATR - infrared spectroscopy ('National
Institute of Technology, Kumamoto College) OTaiyo Yakushi,' Kouki Jodoi,! Yuko Hamabe,'
Yoshisuke Futami'

Milk has high nutritional value, so it is difficult to store it at home for a long time. Many
products have a best-before date of about two weeks. Because milk is highly nutritious, it is
known that bacteria can easily grow there. So-called fermentation causes changes in the
constituent components. Milk stored under various temperature conditions was used to measure
changes in its constituent components over time using ATR-infrared spectroscopy. Fig. 1 shows
the time course of the infrared absorption spectrum of milk stored at 20 °C. Absorption
attributed to fat was confirmed at approximately 1748 cm™!, protein at approximately 1545 cm
!, and lactose at approximately 1053 cm™.Fig. 2 shows the changes in absorbance over time.
Each component tends to decrease with time. However, the decreasing trend was not uniform.

It is expected that acid coagulation accompanying fermentation is the main cause of changes
in milk components, however this is uncertain.
Keywords : Milk; Infrared Spectroscopy; ATR
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Fig.1 ATR-IR spectra of milk. Fig.2 Time change in absorbance of milk.
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Evaluation of real sample measurements in BCAA analysis using aminoacyl-tRNA synthetases

(Graduate School of Information Sciences, Hiroshima City University) O Akimitsu Kugimiya,
Akari Kawamura

A novel enzymatic analysis method for each valine, leucine, and isoleucine was developed
using valyl-tRNA synthetase, leucyl-tRNA synthetase, and isoleucyl-tRNA synthetase,
respectively and binding abilities and specificities of each enzyme were evaluated. The analysis
of each valine, leucine, and isoleucine concentration in real food sample was also examined
with the aim of demonstrating the reliability of the system. The absorbances at 560 nm changes
with varying initial valine, leucine, and isoleucine concentrations and the absorbance increased
in proportion to the corresponding amino acid concentration, and a linear relationship was
obtained from 2 to 75 uM each amino acid selectively.

Keywords : Amino acid; Aminoacyl-tRNA synthetase; BCAA, Biosensing

Mg oo 20 FFEDOT I ) BRREAZFHIT 5 2 & THRFEDZKIS ATRER = & 28
HMHNTWD [1], Ba X 20 FIEOKT 2 JBRIEKE A, 72/ 7 )V tRNA & akEEE
(aaRS) % 73 F-#Bak M BHZ W TR 3 2 FIEIC DWW TR 21T > T\ D [2, 3], AMHF
TIHDIEEHT I VO vy AYuAf v ENEN% aaRS B % H
W OGRIBIZEHIIT 2 FIEIC OV TIRFT L, 2SIz W5 5HEIiZ VW T
1To77,

KIGEEKD Y fEAM aaRS TH 5 ValRS, 0~200uM Y > 2mM 77 J &
=) g, 2mM ik~ 7 % 2 A% 200 mM HEPES #8f#i# (pH 8.0) (ZIAf# L.
40°C T 30 RIS S B2, ZORIGIEIC B Y o & =2 L TRARSSE,
~A 7 n 7 L— Y —H—"T560 nm OWLEZREST D2 & TRISHEDFALZIT -
Too REGHEHRDO T A > UF5EME aaRS, A Y B A T UfEAME aaRS 122V T b [AIEEIC
Sl Z21T - 72,

FOFER, 2~T5uM 2N > 2~50uM A 2, 1~150uM A Y A L
TENTIERWICERERIRETHAH Z AR LT, THICE Y, ThE CEERIETIR
WEECTd > 72 BCAA ZNE N ORINAY 22 YRE DOFHAIAS aaRS FEE 2 H 5 Z & THHE
ThdZaR Lz, £, EVF T AZHVEFHMIIIZOWNTHITV, KRHEME DR
WA T 5 2 L7 < BEYO BCAA BEHUFIRETH H Z L &R LTz,

[1]Y. Miyagi et al., PLoS ONE, 2011, 6, 1.
[2] A. Kugimiya et al., Sci. Rep., 2022, 12:3427.
[3] A. Kugimiya et al., Biomed. Mater. Dev., 2023, 10", Apr.

© The Chemical Society of Japan -P1-1vn-12 -



P1-1vn-13 AXL2ES B1045SE2 (2024)

7/ LmREICRIFI=I VLI I VILDOERE— 2 FHEAEDRFE

(CREREE R P RR ESf A |, RBoR:2) OREH Y 1, RIR AN 2
A BE IERE?

Development of a High-Precision Single-Molecule Identification Method for Fluorouracil for
Genome Editing ('Osaka Kyoiku University Tennoji High School, ? Osaka University, ISIR)
OAKkari, Okada', Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a new method for identifying 2'-fluorouracil (2'FU) and modified RNA
molecules, potential editing sites in genome editing, at the single-molecule level. Experiments
involved identifying RNA molecules containing the modified nucleotide 2'FU using a nano-
gap device. The single-molecule signals obtained were analyzed using machine learning,
achieving high discrimination ability with an F-measure over 0.9 between 2'FU and unmodified
uracil. This advancement is expected to enhance the precision of gene therapies and reduce side
effects.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device

BARFEANT, EVOPITH LWBEFE2AND Z & T, ZOEMITH LWL
R Ffle T 2 N TE LRI TH D, ZDFR, Blo FEAZEMIZITV., ELFE
95 FENEENTND, RBIZETIE, 19 FRHETEICK 57 AfREORHmTE %
BET D, ZNET, T/ Fv v TEMT A AKX D mREEHIEIN 2RI L
Rt « 7 X We7p EDEMR D 1 53l B )

H

"ty o

LT3 M, SR E O S -2 BRI TX 5 N
B AT BBy R TS B A b T D4
T H ) BREORE R RN % 5 < T 5 2 & N f 0
ek, £ EEECRETSERVER < b ALK

ZE VR TR T 5 2 & b AR T, HEROMHT CIT R "

BEND LS REDRERDIRAD 2 LATED, Fig.1 Structure of 2FU

ARFZECIE, BARBNZ X7 ) DRE OfRE Sl <5

%27 vk 7oy (2FU M) I2EH L, Effi RNA ORI GIEEHNLTH &%
Atz T/ Xv v FEME AT, 2FU EREMOY T (U) HFOEmEER
AT 2 T o 72, FEBRIZLL T O L I L TTo 72, £7F. MIERKE LT, 2FU B
KOS+ ThHD U OKERICK LT, 7/ F v v FEiwmz HO 7w E
EIToTc, TOMR, 10+ ZEOEMS T ITNEGELZ LK LIz, ZhbDy
TFNAnb R MEERE L, BRFEEICL D 1 5F okl l-, 2FU & U DY
TINT =2 ONFE L HLWTEE LR E, EVOT7—2T7 AL, Fl
TRl L7z, ZOREE FBE 09 UL ETMANT D Z EICkB Lz, ZoHNITEE T
IR OREEE W | & BIERBANC TG T 2 IeetEDn & 5,

F1H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840
4) J. Phys. Chem. C, 2019, 123, 15867—-15873
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Development of a Rapid Single-Molecule Detection Method for Cancer Marker Molecules
Using Nano-Gap Devices Towards Diagnosis of Pancreatic Cancer (' Tokushima Municipal
High School, *Osaka University, SANKEN, *National Institute of Advanced Industrial Science
and Technology) OYui Yamane,' Takahito Ohshiro,?> Yuki Komoto,?> Masamitsu Konno,?
Masateru Taniguchi?

Pancreatic cancer is the poorest prognosis cancer, with a 5-year survival rate of about 5%.
It is desirable to develop a quick, low-cost, and minimally invasive detection method for the
early detection of pancreatic cancer. In this study, we aimed to develop a detection method for
hydroxymethyladenosine (AOMe), a chemically modified nucleotide of adenosine (AMP),
which increases with the incidence of pancreatic cancer. We focused on the Mechanically
Controllable Break Junction (MCBJ) method, which measures the conductance of a single
molecule using a metal nanogap electrodes. !

The MCBJ measurement reveals AOMe has higher single-molecule conductance than
AMP. Furthermore, we utilized machine learning to discriminate AOMe. The discrimination
results are shown in Fig. 1. The discrimination accuracy was 0.70. We succeeded in detecting
and identifying AOMe with MCBJ method. This study suggests the possibility of minimally
invasive detection of pancreatic cancer markers in bio-samples.

Keywords : Single-Molecule Detection, Nucleotide; Epigenetic modification, Nano-device

b THROBVENPFEETHY , 5 FEAEFRITIMREETH D, BEORYIFE RO
7eoo, FEEH, K22 b ERREEOREFIEOHENEEND, £ T, A4
JETIE, e DR Lﬁ:b\iﬁ'blﬁ“é 7T/ v (AMP) D% RINESI D Fr ¥
YAFNT T ) (AOMe) DRI FIEDRFEEZ HIYE Lz, MHEFIEL LT,
Mechanically Controllable Break Junction (MCBJ){£IZE H L7z, MCBJ iEi3&E T/ ¥
kyf%@ﬂib\aé“%®@%f%ﬁM¢é$

ETH Y, EBEEEOBRHICLEATRETH S, ! 3 AOMe { sbids oo
FAVEN ORI A 310 L7 £5 8. AOMe 13 3 =55
AMP LV bERILEEREVWIEERE L, &5 E 032 068
T T F DB AR O R B B B R % £ AMPI4002 £0.02
/ﬁﬂ% LU CEA 24T o 7, u&%u,-f*%%l LR, % Novla 2l
%[Jﬁgli 0.70 VC&) U H%F;:A gfoe AOMe @D 1 Predicted Class

SR &R LTz, ZIKE%L EAE vy
D~ — A — Z BRI TE D W Rt 2R L,
e R A FEORBICHF S T2 2 Ll s
6 o]

1)  Single-molecule RNA sequencing for simultaneous detection of m6A and SmC. T. Ohshiro et al.,
2021, Sci. Rep., 11, 19304

1 AOMe & AMP O
A1 R
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Development of a Single-Molecule Identification Method for 8-Oxoguanosine, a Marker of
Aging (! Meisei High School, 2 Osaka University, ISIR) ORyo Kokubu!, Takahito
Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

This study developed a highly sensitive and rapid detection method for 8-oxoguanosine(8-
0x0@), an oxidative DNA damage marker. Produced by oxidative stress and a key factor in
carcinogenesis, 8-0xoG's quantification faced sensitivity challenges. Using a nano-gap
electrode device, we electrically detected 8-0xoG in DNA and distinguished it from unoxidized
guanosine using machine learning, enabling significant discrimination. This technique
promises efficient monitoring of 8-0x0G in pathological cells, offering potential as a biomarker
for oxidative stress in cancer and aging.

Keywords : Single-Molecule Detection,; Nucleotide; Epigenetic modification, Nano-device

BEEM LRSI A LT B ARIZBWT, BIbORELY B I 2 CRRRFM A EIXT
IR OMETHD. TDRD
2, LoV LR BT A Z b 0 i

- (6] |
HEETHY, ZLOFEEEE L 72 N5°$¥ NYO
B~ —H—HTOHBETHERME N ) L

BORET b TEChD, chEcElL 0N R SN
DIRRD—21%, AL ORIIZH H  guanine H  8-oxoguanine
D, BITOARIKTHD DNA TH b
Bl SN T W T ) v, 8-4F
VTT ) (0x0G) &R D T L EI B AL TV S (Fig).

AWFETIZDNA 7T ) > o DI LIREEEZE=42 1 7 T& % oxoG IZIEH L,
ZOEMSFOBREE LTI o itiEEHWsZ L LT, ZRVET, 7/ %y
v TEWT SA AN KD EIRE - EEOBESKGHEMN 2R L, g . 72 g
R EDAEESFO 1 DTN LTS D9, HIEEkKE LT, 8-FF V77 )
T (0x0G)B L ORIBLYFTHDH T T = OKIEK ZIEE 1uM ISHELL 2z A
o, ZOWWRE, 7/ X v v TEBRICLY @EERI AT o7, TR, 10T
TLEOERL T FTNEEDL LI LTE. 2O T DR U, B
FHEICED 1 TO#MNERLT, TORE, 77 =8 oxoG & OFBIREN F1 8
ELTIZ08 UL EL T A2 BBAER TS Z LTI Uiz, Z O ITFREMILAN D
8-0x0G DOHHRE =XV > 7 LB HE S BB{E A b VAT OF 727234 4~
— =, LCOISHAPHES N,

Fig.1 scheme of oxidization of guanine

B1H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 4)
J. Phys. Chem. C, 2019, 123, 1586715873
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Multi-component analysis in saliva using a paper-based analytical device (Sanyo-Onoda City
Univ.) OHitoshi Asano

Point-of-care testing (POCT) in health management is extremely important for early
detection and prevention of diseases. When conducting such tests on an individual basis, it
would be extremely useful if they could be carried out simply and inexpensively without the
need for experts or the use of analytical equipment. Paper-based analytical devices, or PADs,
are one tool that enables these objectives. In this study, we investigated the analysis of saliva
components using a paper-based analysis device.

Keywords : Paper-based Analytical Device, saliva; nitrite; uric acid; pH

TR FRIZ 31T B R BB RIRRE (POCT) 13X, RSO R R0 A E RIRIC
i< E T TEETHDL, 2O L) REZEANTIT O HE . EFEZLE LT,
IRTEEE AT D 2 L Ae < fE TR I TE VIR ICHERATH D, KE KL
W& LT=o#TT 734 A (Paper-based Analytical Device) . 9724 % PAD X, ZiL 5D H
W% RIS 5 Y — D —D T 5, AFFE TITHRIER T /34 A2 K B MER O
53 3BT DUV TR LTz,

Z ZTIX PAD IV, AL OBEN R STV D ARSI, AR & DR
K& 72 BRI, EAMRER T = 735 pHE X —7 v b & Uiz, HANEERIE O E&IC
T, ANVT 7= VT I REN-(-FT7F VT LoD T I eDTTI AT T
BRI Uiz a2 80 Uiz, REBRORIEIZIE, Cu(1)-22-EF% ) U L -44-2%
VIR VRS IROTRSOE & AW T2, pH IEIZIE, FE—L T = AF Ly R,
TaEFE—NTIN— Tz /)= NTEZ A ORRELRE LT bOEMEH L,
Fig. 1 (IS (HfgEetE. JREE. pH) 434 @ PAD O—f#il%~9,

. . Fig. 1 PAD for analysis pf nitrite, uric
Uric acid acid, and pH.

1. Sample wicks into the detection
zones. 2. A digital camera digitizes the
results. 3. An image editing software
analyzes images.

Detection
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Development of a Single-Molecule Identification Method for N4-Acetylcytosine (ac4C) in
Cancer Suppression (! Kyoto Prefectural Rakuhoku High School, * Osaka University) O
Misaki Nakamura ! , Takahito Ohshiro?, Yuki Komoto?, Masateru Taniguchi?

We developed a method to identify N4-acetylcytosine (ac4C) in RNA, a modification critical
for cancer suppression, at the single-molecule level. Utilizing a nano-gap device crafted
through precision microfabrication, we measured the electrical conductivity changes of
individual molecules. The technique revealed a high discrimination ability between ac4C and
unmodified cytosine, offering insights into the epigenetic changes and potential in cancer
mechanism elucidation and therapeutic development. This advancement in single-molecule
detection paves the way for deeper understanding of RNA modifications and their roles in
cancer biology.

Keywords : RNA; Single-Molecule Detection; Tunnel-Current; Epigentics
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51H: 1) Sci. Rep. 2021, 11, 19304, 2) Sci.Rep., 2019, 9, 3886, 3) Nat. Nanotech. 2014, 9,835-840 4)
J. Phys. Chem. C, 2019, 123, 15867—15873

Fig.1 Molecular structures of cytidine (left) and N4
acetylcytidine (right)
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Anion Response of a Fluorescent Probe Based on Zwitterionic Indium(III) Complex
('Osaka Kyoiku University, > Osaka Research Institute of Industrial Science and Technology)
OKaoji Kubono!, Arisa Ishihara!, Yukiyasu Kashiwagi?, Keita Tani!, Kunihiko Yokoi!

A newly fluorescent probe based on zwitterionic indium(IlI) complex with 8-quinolinol
derivative has been characterized by UV-Vis and fluorescence spectroscopy to research anion
response of the complex. The probe solution of zwitterionic indium(Ill) complex in
water/methanol displayed fluorescence. In the addition of diphosphate to the probe solution,
fluorescence spectra showed selective decrease of emission intensity. The probe complex was
more sensitive than other previously reported probe ones. The mechanism of the turn-off
sensing in the probe complex was discussed from the changes of absorption spectra in the
titration of diphosphate.

Keywords : Fluorescent Probe; Anion Response; Qinoninol Derivative; Indium Complex;
Zwitterion
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Simultaneous Characterization and Prediction Modeling of Reaction Kinetics and Enthalpy
from Spatially Resolved Temperature Profiles in a Flow Reactor (Yokogawa Electric
Corporation) OJun-ichi Ogawa, Yuuka Manabe, Ryosuke Nakamura, Yuma Otake, Kazuhiko
Inamura, Daisuke Kubo

In process development, a quantitative understanding of reaction kinetics and reaction heat
is important for optimal operation under safe conditions. Kinetics can be measured using
methods based on the rate equation, and reaction heat can be measured using reaction
calorimeters. However, the measurement of reaction rate constants involves laborious
operations such as the preparation and the quantification of calibration curves. Therefore, we
proposed a high-throughput measurement method to simultaneously determine the activation
free energy (AGY) as a kinetic parameter and the reaction heat (AH) by using a flow reactor to
measure temperature distribution in a flow channel”. In this study, we utilized this simultaneous
measurement method to measure AG* with multiple substrate combinations, taking the
amidation reaction in peptide synthesis, and discussed the effect of substrate on the reaction
rate. We also constructed a prediction model of AG* based on the measured data using materials
informatics, and demonstrated its potential for predicting the reaction rate with unknown
substrate combinations.

Keywords : Kinetics, Heat of Reaction, Flow Reactor, Materials Informatics
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1) Imamura, Y.; Ogawa, J.; Otake, Y.; Itoh, H. Simultaneous Characterization of Reaction Kinetics and
Enthalpy by Calorimetry Based on Spatially Resolved Temperature Profile in Flow Reactors. Org.
Process Res. Dev. 2023, 27 (3), 470.

HEE - WET — 2 DET MEITIE, MI-6 FRASHEA~DOEGE TR L DR LS

HET, TIITEHOEERLET,

© The Chemical Society of Japan -P1-1vn-19 -



P1-1vn-20

© The Chemical Society of Japan

BARFESR B104EFEFE 2 (2024)

ELVEELEFROA—ILER E 2-formylphenylboronic acid
BLUORY7 I UOFEAETTOERLEDDKRE

(FEHRFD O E MR- E\A MW3F ' K| J/H - KL e

Synthesis of a novel diol having pyrene moiety and its fluorescence behavior in the presence

of 2-formylphenylboronic acid and polyamine ('Doshisha University) OKisara Murakami,'
Naoto Hamaguchi,' Tetsuo Ohta,' Yohei Oe'

Synthesis of a novel diol having pyrene moiety and its fluorescence behavior in the presence
of 2-formylphenylboronic acid and polyamine were investigated. Thus, pyrene-tethered diol
was prepared by the condensation reaction of 1-pyrenebutanol with 3,4-dihydroxybenzoic acid.
1,4-Diaminobutane was treated with the prepared diol and 2-formylphenylboronic acid in
acetone to form the complex, which showed the expected excimer fluorescence at 475 nm.

Keywords : Fluorescence; Polyamine; Excimer, Pyrene
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Paper-based analytical devices for semi-quantitative analysis of copper and aluminum ions (!
Keio University, *Mitsubishi Heavy Industries, Ltd.) OSatoko Takeuchi!, Aya Katoh!, Ryuichi
Matsubara?, Tetsuya Sawatsubashi?, Yuki Hiruta', Daniel Citterio'

Currently, stationary analytical instruments are used to detect heavy metal concentrations.
However, this method takes several days to obtain the results, because samples must be
transported from the sampling site to the laboratory. In order to achieve rapid in-situ analysis,
a distance-based analytical device was developed using paper, which has the advantage of
being inexpensive and easy to obtain and transport. Hydrophobic channels were formed on
filter paper using a wax printer for the devices. Indicators were then placed in the flow paths
using an inkjet printer to enable semiquantitative copper and aluminum ion detection. We
selected Zincon for copper ion detection and a mixture of CAS and CTAB for aluminium ion
detection as the indicators. The concentration response was successfully obtained by actually
printing these indicators on paper, applying the sample solution and reading the color-changed
length.

Keywords : Colorimetric analysis, Microfluidic paper-based analytical device , heavy metals
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Synthesis of Macrocyclic Compounds of Anthracenes with Electron-donating Substituents and
Formation of Saturn-shaped Complex with Ceo (School of Science, Tokyo Institute of
Technology) OYuki Shigihara, Eiji Tsurumaki, Shinji Toyota

We reported the synthesis of 2,7-anthrylene cyclic hexamer 1 and its formation of Saturn-shaped
complex with fullerene Cgo stabilized by multipoint C—He**r interactions!'\. We here synthesized
cyclic hexamer 2 with two electron-donating mesityloxy groups in each anthracene unit to
investigate the substituent effect. Cyclic hexamer 2 was synthesized by Yamamoto coupling of the
corresponding 2,7-dibromoanthracene in 16% yield. Formation of a Saturn-shaped complex with
Ceo was confirmed by 'H NMR and fluorescence quenching titration experiments. The association
constant K, was determined to be 3,600 L mol™" in toluene at 296 K, which was larger than that of
1. This result suggests that the electron-donating substituents enhance the association with the guest
molecules. The association constants were also determined for C7 and other guests.

Keywords: Macrocyclic compounds; Yamamoto coupling, Saturn-shaped complex;
Anthracenes; Fullerene
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[1] Y. Yamamoto, E. Tsurumaki, K. Wakamatsu, S. Toyota, Angew. Chem., Int. Ed. 2020, 57, 8199.
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Synthesis and Properties of Dithiazolopyrrolo[3,2-b]pyrrole (' Graduate School of Engineering,
Kyoto University, *Institute for Integrated Cell-Material Sciences (WPI-iCeMS), Kyoto
University) O Akihiro Goto,' Junichi Usuba,” Aiko Fukazawa®

In this study, we successfully synthesized dithiazolopyrrolo[3,2-b]pyrrole 1, an A—D-A type
n-conjugated system with a fully fused structure, during our studies on the synthesis of novel
nitrogen-containing antiaromatic m-conjugated systems. Quadrupolar-type m-conjugated
systems in which electron donors (D) and acceptors (A) are linked in an A—D—A fashion are
valuable as fundamental structures for various types of applications such as highly luminescent
dyes, narrow-bandgap polymers, and non-fullerene acceptors, with various basic frameworks
being investigated. However, it remains challenging to incorporate an A—D—A structure into a
fully fused system. Based on the previously reported synthesis of indoloindole,' we thoroughly
investigated the conditions for the intramolecular oxidative cyclization of di(4-amino-5-
thiazolyl)acetylene 2 as a substrate leading to the successful synthesis of 1 in a moderate yield.
The synthesis and properties of dithiazolopyrrolo[3,2-b]pyrrole derivatives with various
substituents at both ends will also be reported.

Keywords : double cyclization, thiazole, pyrrole, polycyclic m-conjugated skeleton
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1) J. Yu, Du. Zhang-Negrerie, Y. Du, Org. Lett. 2016, 18, 3322.
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Synthetic study of molecular valve-pillar[6]arene conjugates ('Department of Chemistry and
’Research Center for Materials with Integrated Properties, Toho University, *Department of
Chemistry, Education Center, Chiba Institute of Technology)OOubu Noguchi,' Tomoki Katayama,'
Mari Ikeda,? Shunsuke Kuwahara,!> Yoichi Habata!-

Recently several groups have demonstrated artificial molecular machines, showing switches, gears,
brakes, shuttles, and motors. We have reported a new molecular valve (1), which are expected to
work as the one-directional molecular transport system by photo-irradiation. In this study, we
designed a new molecular valve (2) in which the pillar[6]arene derivative is linked as a pocket.
Since 2 can rotate the valve part in one direction by light, it is expected to transport the cationic
molecule at the crown ether site to pillar[6]arene site by photo-irradiation. Here we will report the
synthesis of pillar[6]arene derivative (9). Pillar[6]arene derivative (7) was synthesized from
iodobenzene (6) with paraformaldehyde and BFs. After introducing acetylenes into 7, 9 was
obtained by Huisgen cyclization using one equivalent of diazide 9.

Keywords: Molecular machine,; Pillar[6]arene; Molecular valve; Huisgen cycloaddition
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Peripheral Protection of [7]Helicene and its effects on the Photophysical Properties (' Institute

for Chemical Research, Kyoto University, “PRESTO, Japan Science and Technology Agency)
OReo Shimura,' Zhibo Liu,' Takashi Hirose'

Helical polycyclic aromatic hydrocarbons (HPAHSs) are expected to exhibit strong circular
dichroism (CD) and circularly polarized luminescence (CPL) because of their helically-twisted
electronic structures.' In terms of the application of chiral emitters, chemically stable chiral
luminophores are required to create circularly-polarized organic light-emitting devices (CP-
OLEDs).? In order to develop the molecular structure of chiral emitters that exhibit good
luminescence properties in the solid state, it is necessary to elucidate the excited state dynamics
in the solid state and their electronic interactions between the chiral emitter and the solid matrix.
In this work, we focused on a [7]helicene derivative with partially saturated six-membered
rings consisting of propylene group fused to the outer moiety of the helically twisted m-
conjugated core, which was prepared according to the previously reported synthetic method.?
In this presentation, the effect of protecting the helical n-conjugated core with a cyclic alkyl
skeleton on the luminescence properties will be discussed in detail.

Keywords : Emission Properties; Chirality, Cyclic Alkyl Flamework, Helicenes
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1) Y. Shen, C.-F. Chen, Chem. Rev. 2012, 112, 1463. 2) D.-W. Zhang, M. Li, C.-F. Chen, Chem. Soc. Rev.
2020, 49, 1331. 3) Y. Nakakuki, T. Hirose, H. Sotome, H. Miyasaka, K. Matsuda, J. Am. Chem. Soc.
2018, 140, 4317.
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Synthesis and Properties of Carbazole Dimers Annulated with a Benzene in Various Manners
(Graduate School of Science and Engineering, Gunma University) OMasaki Maeda, Yuya
Domoto, Yosuke Nakamura

Carbazole dimer 2 with helical structure in which two carbazole moieties are annulated with
a benzene was synthesized by Migita—Kosugi—Stille coupling using dibromide 8 and
bis(trimethyltin), in order to compare its photophysical and electrochemical properties with
those of 1 and clarify the effects of difference in the annulation manners on their properties.
Keywords : Carbazole, Fused Polycyclic Aromatic Compound, Photophysical Properties,
Electrochemical Properties, Chiroptical properties
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Synthesis and properties of novel aza[5]helicene with acridine backbone (' Graduate School of
Human and Environmental Studies, Kyoto University) OMoeko Chujo,' Satoru Hiroto'

Helicenes are widely investigated m-conjugated molecules that have helical structures and
excellent optical properties. Previously, we found a simple method for synthesizing n-extended
azahelicenes with oligoacene backbone that exhibit excellent luminescence and chiral
luminescence properties. Dye emitting and absorbing in the near-infrared region has been
actively studied as a bioprobe, but there are few reports on helicene-based near-infrared dyes.

In this study, we synthesized novel helicene 2 with pyridine-type nitrogen for the purpose of
exhibiting bathochromic shift, adding water solubility, and increasing molecular stability.
Acridine 1 with an amino group and a triisopropylsilylethynyl group was prepared. In the
oxidation of compound 1, target compound 2 and compound 3 were successfully synthesized
by using Magic Blue which is stronger oxidizing reagent than DDQ. Both compounds showed
luminescence, and the luminescence showed interesting behavior in methylene chloride,
changing upon addition of acid or light irradiation.

Keywords : Azahelicene; Acridine; Photochromism
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Scheme 1. Oxidation of 2-amino-9-TIPSethynylacridine with Magic Blue.
1) Hiroto, S. et al. Angew. Chem. Int. Ed. 2012, 51, 10333.
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Synthesis of Large Macrocycles based on the Functionalization of
Azabora[6]helicene

(Graduate School of Engineering, Kyushu University) O Yuchuan Jiang, Soji Shimizu
Keywords: Helicene; Polyaromatic Hydrocarbon; Helicity; Macrocycle

Recently, heterohelicenes have attracted much attention because of their prominent
chiroptical properties. In our previous study, a new synthetic method of heterohelicene was
developed based on a Schiff base forming reaction.! Azabora[6]helicenes was successfully
synthesized from commercially available 2,6-diaminopyridine and 6-bromobenzo[c,d]indole-
2(1H)-one. Although its helical structure was elucidated by single-crystal X-ray diffraction
analysis, we failed the chiral resolution due to the fast helical inversion in solution.

In this study, to further extend the synthetic chemistry of azabora| 6]helicene, its peripheral
functionalization and macrocyclization were investigated. The precursory azabora[6]helicene
bearing bromine substituents was synthesized from 6-bromobenzo[cd]indol-2(1H)-one 1 and
2,6-diaminopyridine 2 under similar reaction conditions using o-dichlorobenzene as a solvent
instead of toluene in the previous study. As a boron reagent, BPh;ePPhs was used, and the target
dibromo-substituted azabora[6]helicene (3) was obtained as an axially-phenyl-substituted form.
Trimerization of 3 was conducted by Yamamoto coupling reaction using Ni(COD), as a catalyst.
The MALDI-TOF mass analysis revealed the formation of the trimer species (4). The
compound was purified by silica gel and gel permeation chromatography for further
characterization. Preliminarily, the 'H NMR spectrum of 4 showed several signals probably
due to the presence of structural isomers. Currently, the final Scholl reaction of 4 to obtain 5 is
undertaken.

In this poster presentation, the synthesis and characterization of 3 and 4 and the progress
in synthesizing 5 will be reported.
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1) S. Shimizu, Chem. Commun. 2019, 55, 8722.
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Structural property of aromatic squaramides with chiral side chains (' Department of Chemistry,
Faculty of Science, Ochanomizu University, *Department of Chemistry of Functional
Molecules, Faculty of Science and Engineering, Konan University, *Faculty of Pharmaceutical
Science, Showa Pharmaceutical University, *Institute of Biomaterials and Bioengineering,
Tokyo Medical and Dental University) OKazusa Kuyama', Kousuke Katagiri®, Masatoshi
Kawahata®, Hiroyuki Kagechika®, Aya Tanatani'

Squaramide is a diamino derivative of squaric acid, a four-membered cyclic dibasic acid,
and has cis/trans isomer depending on the partial double-bond character of the C—N bond. N, N -
Diphenylsquaramide exists in (trans, trans) from, while its N,N’-dimethylated compound
existed in (cis, cis) form, in which two benzene rings locate at face-to-face position. Previously,
we reported that an aromatic squaramide 3MS consisting of three benzene rings linked by N, N -
dimethylsquaramide formed the helical and aromatic layered structure. In this study, to clarify
the helical properties of aromatic squaramide, we synthesized compound 1 with optically active
N-substituents. "H NMR study indicated that compound 1 has the aromatic layered structure in
solution. CD spectra of 1 showed cotton effect and molecular ellipticity decreased as
temperature rose in various solvents, which indicated that compound 1 adopt a dynamic helical
structure with one-handed helical bias.

Keywords : Squaramide; Aromatic layers; Dynamic helical structure

27 T7IT I R, EE%’%&%%@?‘%% JTVUBOYT I JHERTHY, C-

N fEA Oy —EREAMEIC L Y cis, trans BYEIENTFET D, NN-P 7 2= )VAT T
LT X Rid(trans, trans)lﬂ’(??ﬁ: L. NN-ZAFNWUIZ X T, 2 OOFHEFBED AN
B o T(cis, cis)B A~ ENLARERHT B D, HE DX, AEEEFIH LT, 3o E
Bia NN-UAFINVAZ T AT I RCTHEE LIZALEY 3MS 258 AMROFHE kR
MG 2T 5 2 L 2 WG L2, AFETIE, Mo b8t n & LToME
EHONETHZ LB, EEE T L) a— L EHEEALTALEY 1
AR L LRGSR K OREFEOA AN L7z, HNMR A7 MLVHIE LD |

VIR R BRI EZ & 5 2 b oT-, £7-. UV/ICD A7 FVHIE &
D A OFEEHR Ty FUEN RO, 1A E IR o 7B O A

LD ENREINT,
Q Q%C’NO /
CHB HC, ’@ N o}
)E( j/j( (R)-chiral side-chain o N‘)io
e J< A
e > NS o e %\Q
o\/‘O/\/ 1

1) Muthyala, R. S. et al. Org. Lett. 2004, 6, 4663-4665.
2) Arimura, M. et al. ChemPlusChem. 2021, 86, 198-205.
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Development of efficient synthesis method of Pentapyrrins (Graduate School of Science and
Technology, Kwansei Gakuin) OYuki Nishimura, Takuya Kurahashi

meso-substituted oligopyrromethanes are important precursors for the synthesis of
substituent-converted and isomeric porphyrins. And the oxidized oligopyrromethane is known
as oligopyrrins. Recently, the synthesis of a double helical structure using tripyrrin has reported,
but there are only a few synthetic examples of pentapyrrin, the smallest helical construct as a
single oligopyrrin. The synthesis of pentapyrrin has been reported by the solvent-free and
catalyst-free condensation reaction of pyrrole with pentafluorobenzaldehyde, followed by
oxidation with DDQ, but this reaction does not proceed with any aldehyde other than
pentafluorobenzaldehyde This reaction does not proceed with aldehydes other than
pentafluorobenzaldehyde. ? In this study, I attempted to develop a precise and efficient
synthetic method of n-conjugated helical pentapyrrins. I achieved the synthesis of pentapyrrins
in high yield and stable reproducibility.
Keywords : Helical structure; Oligopyrrin, Pyrrole; Oligomer; Multimer
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1) Y. Fukuda, Y. Akamatsu, M. Umetani, K. Kise, K. Kato, A. Osuka, T. Tanaka, Org. Biomol. Chem.,
2023, 21, 1158-1162. K.Ueta, M. Umetani, A. Osuka, G. Dan Pantos, T. Tanaka Chem. Commun., 2021,
57,2617-2620.

2) Z. Gross, N. Galili, L. Simkhovich, I. Saltsman, M. Botoshansky, D. Bliser, R. Boese, I. Goldberg
Org. Lett., 1999, 1, 599-602.
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Temperature-tunable inversion of chirality in m-quarterphenyl derivatives (*Faculty of Science
and “Research Center for Materials with Integrated Properties, Toho University, *Faculty of
Engineering, Chiba Institute of Technology) O Yoshino Kaneko,' Yuka Takeuchi,! Mari
Ikeda,? Yoichi Habata,'> Shunsuke Kuwahara'-

Recently, research on controlling the chirality of molecules using external stimuli, such as
light and heat, has attracted attention. We have previously reported a quaterphenyl derivative
(1) to determine the absolute configurations of acyclic primary amines!!!. We also reported the
chirality inversion of (1R,2R)-2 depending on the solvents.

We report here that the similar chirality inversion of (1R,2R)-2 can be controlled by changing
the temperature of the solvents. The CD spectra of (1R,2R)-2 in 1,1,1,3-tetrachloropropane/1-
propanol (99/1) at 323 K exhibits Cotton effects due to the exciton coupling between the
two biphenyl chromophores; A =300 nm (Ag =+3.0) and A = 270 nm (Ae = -5.5). The
positive exciton chirality indicates that the two long axes in the biphenyl chromophores
constitute an P twist. The CD intensity decreased as the measurement temperature was
lowered, and the sign of the Cotton effects reversed below 273 K (Fig. 1).

Keywords : Chirality inversion, Chiral Amine; CD Spectrum; m-Quarterphenyl derivative
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[1] Kuwahara, S.; Nakamura, M.; Yamaguchi, A.; Ikeda, M.; Habata, Y. Org. Lett. 2013, 15, 5738-5741.
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Single-molecule electron transfer properties of fluorinated cubanes('Graduate School of
Engineering, Kyoto University, *Graduate School of Engineering Science, Osaka University,
3Graduate School of Engineering, Nagoya University, “iCeMS, Kyoto University, *ILAS, Kyoto
University) OKeima Higashio,' Midori Akiyama,' Ryo Yamada,? Tatsuhiko Ohto,’ Hirokazu
Tada,” Hiroshi Imahori® %

We investigate the electrical conductance (G) of fluorinated cubanes, with a particular focus
on the potential contribution of the LUMO within the cube to electrical conduction." We
employed the scanning tunneling microscopy-break junction (STM-BJ) method to measure the
G of individual molecules. The conductivities of both fluorinated cubane derivatives (CubF)
and their non-fluorinated counterparts (CubH) were measured using the STM-BJ method,
yielding the results of 107! Gpand 10™*! Gy, respectively (where Gy = */h represents quantized
conductance). These results clearly demonstrated the impact of fluorination on G. In the
presentation, the conduction mechanism will also be discussed.

Keywords : Fluorine;, Cubane; Single-Molecule; Electron Transfer; STM-BJ
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[1] M. Sugiyama, M. Akiyama, Y. Yonezawa, O e O
K. Komaguchi, M. Higashi, K. Nozaki, T

Okazoe, Science 2022, 377, 756

[2] D. Xiang, X. Wang, C. Jia, T. Lee, X. Guo,
Chem. Rev. 2016, 116, 4318

Figure 1. Two-dimensional conductance vs distance histograms

for CubF (left) and CubH (right).
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Synthesis and Conformational Analysis of Azobiphenyl-glycoside Conjugates ('Faculty of
Science and *Research Center for Materials with Integrated Properties, Toho University,
3Department of Chemistry, Education Center, Chiba Institute of Technology)OHidenori
Wakui,! Yuta Shinozuka', Mari Ikeda®, Kaname Sasaki', Yoichi Habata'?>, Shunsuke
Kuwahara'~

Glycoside side chain conformation is an important factor in the control of the reactivity at the
anomeric center. we designed a new azobiphenyl derivative (E)-1 to control the side chain
conformation in the glycosides by E-Z photoisomerization of the azobenzene unit. Previously, we
synthesized an azobiphenyl-glycoside linkage and reported that the conformation of the 6-position
of the glycoside changed before and after £-Z photoisomerization. Here, we report the synthesis
and the glycosylation of azobiphenyl-thioglycoside linkage (E)-2. (E)-1 was condensed with
thioglycosides using DCC, DMAP, and CSA to obtain (£)-2 in 89% yield. After oxidation of (£)-2
by mCPBA, (E)-4 was obtained in 89% yield (a:p = 2.8:1) by glycosylation with isopropanol. We
will also report the o/p stereoselectivity in the glycosylation using (£)-2.

Keywords : Azobiphenyl; Photoisomerization; Glycosylation; Conformational analysis
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Oxindole-type chiral derivatizing reagents for stereochemical assignments of primary amines
(!Department of Chemistry and ?Research Center for Materials with Integrated Properties,
Toho University, 3Department of Chemistry, Education Center, Chiba Institute of Technology)
oRyosuke Kimura,! Mari Ikeda,® Yoichi Habata'?, Shunsuke Kuwaharal?

A convenient method for determining the absolute configuration of chiral alcohols is to use
a chiral derivatizing agent (CDA)V. Usually, a chiral alcohol is converted into diastereomers
by the CDA, and the differences in the chemical shifts (ASRS) of the diastereomers in 'H NMR
are compared. However, when this method is applied to chiral amines, the Adzs value becomes
small due to the presence of conformers, and the absolute configuration determination may
become a problem. Recently, we designed new oxyindole derivatives, (S)- and (R)-1, for the
absolute configuration determination of chiral amines. (S)- and (R)-1 were connected with (R)-
2 to yield the conjugates (S,R)-3 and (R,R)-3 in quantitative yield, respectively. '"H NMR
measurements of (S,R)-3 and (R,R)-3 showed that the ethyl group in (R,R)-3 and the methyl
group in (S, R) -3 were hlgh field shifted due to anisotropy effects by the indole ring. Application
to various primary amines will also be reported.

Keywords : Chiral derivatizing agent, Determination of the absolute configuration; Chiral
primary amine, Oxindole
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1) Seco, J. M.; Quinoa, E.; Riguera, R. Chem. Rev. 2004, 104, 17.
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Coupling reaction between bromopropynylbenzene derivatives and tertiary alcohols
(\Department of Chemistry and *Research Center for Materials with Integrated Properties,
Toho University, *Department of Chemistry, Education Center, Chiba Institute of Technology)
oMasaaki Matsumoto,' Hiroki Horita,! Mari Ikeda,’ Shunsuke Kuwahara,"? Yoichi Habata'-?

The development of practical methods to determine the absolute configuration of chiral compounds
is important in the fields of chemistry and pharmacology. In some cases, derivatization methods
may be employed for this purpose. However, tertiary alcohols often pose a significant challenge for
the derivatization due to their steric hindrance.

We design a novel bromopropynylbenzene derivative (1a). We expected that (i) 1a would couple
readily with chiral tertiary alcohols, (ii) information on the absolute configurations of the alcohols
would be transcribed into a spatial arrangement of propynylbenzene and naphthalene units which
is detected directly by the CD method. We synthesized 1a from methoxybenzene derivative (2a).
The coupling reaction of 1a with tertiary alcohols will also be reported.

Keywords : Chiral tertiary alcohols; Determionation of absolute configuration; CD spectrum

=TT ISR E N R E WD, #EXHELE R E O 72 OFER LR N E T H
BBANEZ. FlZIE, T kT L3 — L ORI E R E T S5 e Bl E
EREE X TNV =T Vva— L~ LSRN H 50, HAERSDOIED 10%F2E &
RN Z EICEREN K > T AL 2 2 TARMETIEF 7V =7 v a—)v E R GITKG
THLEZONAHFH T uE S a = LR P UFER (1a) 2%EFL-. 1la 2 =%7T
A= )UIZHERET A Z kY, TV T 4 —DIFERNAN MIOF T FAMDI TN
IBHET 5. TR LNE CD AT MV THRET 5 2 & Tl EZIRECTE D &5
Z72. 1la DERIZAF—L 1 ITE> THTo72. A FFIR_RUPUFHEER 2a) &7
AXNLTNA—VDWEEST » TV o T D%, 1-F7FLRa e oR-Eihy 7Y
VORISR D T v a—L (4a) ZERLLTZ. da OREEIT X B T RESE AT DRER L
7. aaZRBFNL, HD 1laZx B L7z, 1laBLOFERKOFIETHEK LT 1b & =T
Jba—)b & OEFERISIZON T HEET 5.

CBry, PPh,
CuI PdCIZ (PPhy) Na2C03 Pd PPh3)4 / CH,Cl, (for 1a)
—————> Br
I Et3 Toluene EtOH PBrj, Pyridine
Br

1 CH,Cl, (for 1b)
2a: R = OMe 3a: R = OMe (Y. 71%) 4a: R = OMe (Y. 83%) 1a: R = OMe (Y. 89%)
2b:R=H 3b:R=H (Y. 93/) 4b: R = H(Y89/) 1b:R = H(Y90/)
AFX—LAh1,

[1] Takahashi, H.; Kato, N.; Iwashima, M.; Iguchi, K. Chem. Lett., 1999, 28, 1181-1182.
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6-(Diethylboryl)-1-(4-pyridyl)azulene: Flow Synthesis and Reaction with DMAP (' Faculty of
Health Science, Suzuka University of Medical Science, 2Institute for Chemical Research,
Kyoto University, *Sagami Chemical Research Institute, *Graduate School of Engineering,
Kyoto University, °Graduate School of Science, Hokkaido University) O Shigeharu
Wakabayashi,' Tatsuya Higaki,” Masayuki Wakioka,® Masahiro Takumi,* Hikari Nakanishi,'
Yasuhiro Ohki,? Aiichiro Nagaki®

The title compound is of great interest from the viewpoint of the chirality and
solvatochromism in the self-assembled oligomer. The flow microreactor systems improved
the synthesis significantly and we clarified the formation of the cyclic trimer. Addition of
DMAP to the solution of 1 in chloroform produced the color change from red to violet. The
color change due to self-assembly and DMAP complexation are supported by DFT
calculations.

Keywords: Borylpyridine; Azulene; Flow Synthesis, Color Change; DFT Calculation

KA T 22A6RIE. 7 VT 4 — VN b
7a I AL EOBENOHEN S 2D, ARITEY T 5 R
FRIZ N-TFNLIFILESZFARA N VRT 2T —
<A 7 B SRS EITo7m, BHHNT-1E"B NMR,
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bIVD, W EIE532nm (OREa) T, EREHOES=2Z |
RNYNAR2 (Amax: 588 nm, T £2) (ZEEA, K950 nm B & B
Tz,

1 O7 aafR)VARKIC DMAP D7 am s
RV DRIEWRIE Nz D & W Rl 549
nm (Z5f) L REET 7 b L. SRIEHN
587 nm (2 7z (Figure 1), & 572
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Figure 1 Color Change of 1 upon the addition of DMAP.
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AROTFULVERAWNAAVIRBEELIZF AT - =R )LD
BBt RUSEE T

(PEZEHAMTREMFFCAT ' - UK 2) ONgoc Linh Tran' * 7K f#— 12 - fgH {412
i)l BIFE 2 - A4S P& 12
Self-organization and aggregation properties of ion-responsive unilamellar large vesicles
derived from squalene ('National Institute of Advanced Industrial Science and Technology,
2University of Tsukuba) O Linh Ngoc Tran,! Kenichi Tominaga,"> Hiroko Isoda,” Sosaku
Ichikawa,? Takashi Arimura'?

Squalene is an edible triterpene that is highly hydrophobic and insoluble in water. We have
successfully introduced 18-crown-6, which exhibits ion recognition ability, into squalene
(CESQ). Association constants (logK,) of CESQ towards alkali metal cations in acetonitrile
were in order of K* (6.10) > Rb* (5.52) > Cs" (4.94) > Na" (4.86) > Li* (3.16). CESQ formed
unilamellar vesicles with a diameter of ca. 320 nm and a membrane thickness of ca. 6 nm.
The vesicles selectively changed size and showed metal ion responsiveness, reflecting the
association constant with alkali metal ions. When the association constant was small, the
vesicles became multi lamellar and showed size-increasing behavior. When the association
constant was large, the vesicles remained unilamellar but showed size-decreasing behavior.
Keywords : Squalene; crown ether, unilamellar vesicle; large vesicle; self-organization

AT VATAED YT AN THY | BUKERRLS | KICNETH DL, 1A
HRREEART 18- T U v -6-—FT L E A7 T L (CESQ) I[ZHEAT 5 Z & ITHL)
L7=Y, CESQ X, T/ hV&EA A IZH LT 11 TEAL, AT (logk,) X
K* (6.10) > Rb" (5.52) > Cs* (4.94) > Na* (4.86) > Li* (3.16)DJET&H >7=, CESQ 73, /K
HC, SEATIERLS =T AT 70 (HR £ 320nm, BE : % 6nm) &AL
T5 Z L% Cryo-TEM THER LT=, 2D 7 WIT IV H U EJEA 42 & OB TR
DRESZRL T, BRI A AR LB A A VIREMEZ R LT, G ER
DINSWGE, VT TATRU I N ER DA ZAPRRKRELRY | BEELDBRKE W
B, 2= AT R_XU I NVOEEERSToE £, A AN SL b E R LT,

e
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Molecular length : ca. 3 nm

g T Nosalt * A\
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Aver. size: 30 nm PR o > ]
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o 200mm
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Cryo-TEM of CESQ vesicles
} - with bilayer membrane
Aver. size: 130 nm Aver. size: 420 nm

1) N. L. Tran; T. Arimura; K. Tominaga; H. Isoda; M. Kawasaki; N. Adachi, ACS Omega 2023, 8, 11583.
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Synthesis and Properties of Tripodal Molecules Integrating Carbazoles Substituted with
Ethynyl-Pyridine Groups ('School of Science and Technology, Gunma University, *Graduate
School of Science and Technology, Gunma University) O Masamune Fujikawa,' Yuya
Domoto,” Yosuke Nakamura?

We have investigated the syntheses of molecules composed of more than two carbazole rings
via bond connection or annulation. Recently, we have also started to explore the spatial
integration of carbazoles. We will present our recent results of the synthesis of triarylmethanes
equipped with three carbazole units bearing pyridyl-ethynyl group, and their coordination self-
assembly with Ag(I) ion.

Keywords : Carbazole; Supramolecule; Self-assembly,; Heterocyclic compound

BLIEINET, EEOHILNY — LA EFEVOERICL Y EARBATER LD
FEAEML TCEy —ATERF. ANV —IILIBA TN SHER T 5 AICD
WTHRETL TWD, — BRI RTEBSICHPVWTHELERBKEAX RERE T NIL,
AN =L DHFEECEFHIMELZENLT-DTF~T VU TILOBEN AR L 2
LEHFEND, AAERTIZET. ZHB L) 7Y =L XX D 3 DDOEEICERIMED
3-r U PINIFZIIETEIRLIALNYY —LVIREEA LERAF L1 268/ L7,
_03 R T EFL BB ICE D SRTEEBELAHFL, TEFL v X—
P—I2& U AR = a@EET D E LTz, 1,8-2 T — RAILNY =)L 1 OliE
- 3-t° DINITFZALEBLVOMUXFLSYVILIFZULEEAZNETNEALT: 2
HEBL. SHICPYIA—R MY TY—IXEY3EDI3EERAAY Y VY IRIG
EITH5 28T 257, L1 IZEER XEBTLY, 7aRJBESEEZ LS 2 tb“
HERR I N /=, BAIF L1 IS0 L OB LA EH, R( )i’_%1’ﬁ)ﬂéﬁfﬁﬁ/ﬁi%f‘f’p
ZA. THNMR IC L 2EBRA S EFERDETHRE I Nz, BBAIEMI%E 4-E Y /}l/
BHL7-ERAMAF L2 ICOVWTHRFZToTHEY .. HETERT %,

Top view Side view
1) S.-i. Kato, H. Noguchi, A. Kobayashi, T. Yoshihara, S. Tobita, Y. Nakamura, J. Org. Chem. 2012,
77,9120.
2) Y. Domoto, M. Fujita, Coord. Chem. Rev. 2022, 466, 214605.
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Influence of Varying Oxyethylene Chain Length on the Allosteric Properties of Cylindrical
Cryptand/Silver Complexes (‘Department of Chemistry and *Research Center for Materials with
Integrated Properties, Toho University, *Department of Chemistry, Education Center, Chiba

Institute of Technology) OHaruki Kumagai,' Yutaro Nihei,' Shinji Kamo,' Akihiro Otsuka,'
Masaki Fujisawa,' Mari Ikeda,’ Shunsuke Kuwahara,'? Yoichi Habata'*

When tetra-armed cyclens with aromatic side arms form complexes with Ag" ions, the
aromatic side arms envelop the Ag" ions. In this study, two tetra-armed cyclens were
interconnected by oxyethylene chains to create molecules with allosteric properties, where
the formation of an Ag" complex in the first cyclen promotes the formation of a silver
complex in the second cyclen. Cylindrical cryptands (1a—1c), bridging two cyclens with
oxyethylene chains of varying lengths (n=1-3), were prepared and evaluated for allosteric
properties using UV-vis spectra. All ligands were synthesized in 12 steps, respectively.
UV-vis titration of each ligand with silver ions revealed an increase in absorption around 252
nm for all ligands, but only 1a (n=1) exhibited a sigmoidal titration curve. As indicated by the
Hill plot, it was revealed that only 1a possesses allosteric properties.

Keywords = Cyclen; Silver(l) complex; Allosteric effect; Cryptand,; Ag-m interaction

HA L VIR EBAEE RSB ET NS T —A Sy
RHAIL 2, Ag EDSERMRESICHSBAIENER (©rF @ .
(A EBHAOESCTB NS [1]. AAETIE N AL M QL
, AFSTFLIMTRIFENE007 M S57 -6 I DT TGS
RYA LN SHBEERIUT >R (la-lein ! ! J@)
=1-3) BAKL, TNSDAG 1A EDIERRKEE WAL
iR UTC. fa(n=1)
BREENENREBETIT > 2. TNSOARYIC 1b(n=2)

1c (n=23)

Ag*ZRNL, 'H-NMR, cold ESI-MS, KU UV-vis
ART MV ZBAWTCHERRZITOIZ. TNSDR-R
, la-1c[FRAMI(C1:10D8EE (BfiIF:Ag") ZkL,
TDREICI200FEK (BfiiF:Ag) ZEKTDZEN
e, FEEERABENAGZBHAATNDS
EEREENTZ. UV-ViSSEERER(CHWNT, 1addH ‘
HSEERIRN SFHIR /R DR EHZ RLUFE LT . &
. HilZOw b5, 1ahlAg EDFEARFZREFIC, 1:1 Xeray structure of Ag’ complex with 1a.
SRR UTe (CRR(C1:288AND e NS 70

A7 Uy IMBENRE NI,

[1] Y. Habata e al. Org. Lett., 2012, 14, 4576-4579.
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Cross-Coupling of Fluorenones for Metal-Free Polyarene Synthesis (Graduate School of
Science and Technology, Department of Materials Chemistry, Ryukoku University) ORion
Noda, Tetsuo Iwasawa

Dibenzo[g,p]chrysene (DBC, CosHis) is known as one of the polyaromatic hydrocarbons that
are attracting attention. Herein we present cross-dimerization reactions that employ
nonequivalent 9-fluorenones have been accomplished for selective synthesis of spiroketones.
Two different 9-fluorenones are predominantly cross-coupled, and the corresponding
spiroketones are singly formed with suppression of homo-adducts. The cross-adducts are
followed by conventional reduction and migration reactions, which enables high-yielding
transformation into a dibenzo[g,p]|chrysene core bearing two tert-butyl groups and two halogen
atoms. The resulting hexa-cycle fused-rings are so processable in organic solvents that the two
bromines readily undertake substitution reactions. Thus, this solution-compatible process is
operationally simple and productively efficient for general access to non-planar polyarenes
from the viewpoint of diversity-oriented synthesis. Keywords . Dibenzo[g,p]chrysene; Metal-
free cross-coupling; Selective synthesis, Polyarenes, Solution-phase synthesis

TR gp]”7 Uy (DBC, CosHie) 1XRERMED 22 /37 NI FIR DL BTG 7 1 IR
WKkFETH D, TREWVETTREZAT L0, TOHERKELED T, B¥EMEE 2]
DICEBRZED TS, BMFEETITmE, 7vA L v oRE & Eifs L
DBC AE#E L C&7z, Al B2 2MEO 7 NVA LV ) o ORSEDE % F]
AL Ebai s L DBC Ak i L7 (Figure 1) Y, Z oFikid4e
WEEAND Z L7l KISEEFMES 27200 TH#ITT 5, #FHE S H DBC IHiK
FIF COSRMERRAAARICE L TRBY ., BEITREME L TiFsnD,

Br Br
NaBH, MsOH
(0.4 eq) (0.04 eq)
’ o+ 0 . — —_— — ‘l‘
O O P(O/Pr); toluene toll;lene
24 e CH30H reflux
(110 og) Br (s/1vw) Br 1h
45°C
Br 14h 0.5h Br
53¢ 73g 70% (7.7 g) 91% 97%
18 mmol 22 mmol

Figure 1. Metal-free cross-coupling to synthesize a dibenzo[g,p]chrysene core.

1) N. Yoshida, R. Akasaka, Y. Yamaoka, T. Yashima, Y. Tokunaga, T. Iwasawa, Tetrahedron 2023, 143,
133549. Doi: 10.1016/j.tet.2023.133549
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A New Synthetic Route to Tetrabenzo[b,g.k,p]|chrysene (Department of Materials Chemistry,
Ryukoku University) OTakumi Ikenaga, Tetsuo Iwasawa

Polyaromatic hydrocarbons are attractive compounds, because they are promising materials
that underpin future technologies. From the industrial point of view, their productive methods
are strongly demanded. So far, the predominant ways involved the use of transition metals and
reactive oxidants: Undoubtedly, such reagents have been at the forefront of polyarene synthesis.
However, they provide us continuing challenges wherein the reagents require sensitive
conditions and remain in the products. Thus, alternative methodology for increasing rings in
polyarenes is preferable. Herein we present metal-free three-step-synthesis of
tetrabenzo[b,g,k,p]chrysene (TBC) that has been underrepresented despite the expectation of
highly refractive index: Structural search in SciFinder disclosed only 14 hits (Oct./2023).

Keywords : Tetrabenzochrysene; Dibenzo[g,p]chrysene; Polycycles; Pi-extension,
Functional organic materials
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HEEEEAF—LPRkO LD Y, —FH, ZIETOAKIZE W T, Scholl i
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Scheme 1. Synthetic outline of tetrabenzochrysenes.

1) Y. Fujii, Y. Taguchi, S. Tokai, Y. Matsumoto, N. Yoshida, T. Iwasawa, Tetrahedron 2021,
95, 132353, Doi: 10.1016/j.tet.2021.132353
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Synthesis and properties of azadibenzo[a,f]pentalenes towards TMM derivatives with
mesoionic electronic structure (Graduate School of Engineering, Kyoto University) OKoki
Yamamoto, Daiki Shimizu, Kenji Matsuda

n-Conjugated hydrocarbons exhibit unique properties depending on their Kekulé/non-
Kekulé-type structural topology. Non-Kekulé molecules can be classified into those with
diradical electronic structure and those with zwitterionic electronic structure. Non-Kekulé
molecules with zwitterionic electronic structures have not been explored well. To investigate
the influence of zwitterionic non-Kekulé structure on n-conjugated systems, we designed and
synthesized 9-azadibenzo[a.f]pentalenyl cation 1* containing an isoelectronic structure of
zwitterionic trimethylenemthaene (TMM). Compared to 2* containing a diradical TMM
structure and Kekulé-type isomer 3*, 1* exhibited a larger paratropic ring current effect at the
five-membered ring containing cationic carbon, as well as a suppressed diatropic ring current
effect at the indole moiety.

Keywords: open-shell character; non-Kekulé molecule; isoelectronic species; mesoionic
compounds, heteroaromatic compounds
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1. A.Konishi, M. Yasuda et al. J. Am. Chem. Soc. 2017, 139, 15284.
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Scholl reaction of V-shaped aromatic compounds with fused anthracene: structure and
properties of intramolecular cyclization products ('School of Science, Tokyo Institute of
Technology, 2School of Science, Kitasato University)OMoe Kobayashi,> Eiji Tsurumaki,’
Shinji Toyota'

We reported the synthesis of m-expanded helicenes [n]HA consisting of helically fused
multiple anthracenes. In this work, we performed the Scholl reaction of [2]HA and its
derivative to investigate reactivities of the 7 -expanded helicenes. The reaction of [2]HA with
1.1 equiv. of p-chloranil in the presence of trifluoromethanesulfonic acid gave cyclized product
D[2]HA as ared solid in good yield. The single crystal X-ray analysis revealed a highly planar
structure despite the closely contacting H atoms. Phenyl derivative [2]HA-Ph similarly gave
a cyclized product without affecting the Ph group. Structures and properties of these products
will be discussed based on spectroscopic data and DFT calculations.

Keywords : Anthracene; Scholl reaction; Intramolecular oxidative cyclization; Aromatic
compound
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1) K. Fujise, E. Tsurumaki, K. Wakamatsu, S. Toyota. Chem. Eur. J. 2021, 27, 4548.
2) K. Fuyjise, E. Tsurumaki, G. Fukuhara, N. Hara, Y. Imai, S. Toyota, Chem. Asian J. 2020, 15, 2456.
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Synthetic study of a meta-phenylene-bridged trimer of tetraphenylhexaazaanthracene (TPHA)

(‘Graduate School of Engineering, Kyoto University, *FIFC, Kyoto University)
Sokan Shiomi,' Daiki Shimizu,' Kenji Matsuda'-?

Tetraphenylhexaazaazaanthracene (TPHA) is a biscyanine-type zwitterionic compound in
which a cationic 6n-conjugated system and an anionic 10zn-conjugated system coexist, and the
whole conjugated system shows 16x anti-aromaticity. A dimer of TPHA (DI-TPHA) has been
reported as a non-luminescent species, presumably due to efficient singlet fission occurring in
the excited state. In this study, we have designed a metaphenylene-bridged cyclic trimer of
TPHA with a cationic outer side and an anionic inner side for exploring its photophysical
properties and host-guest chemistry. We report the details of our synthetic efforts towards the
trimer.

Keywords: Zwitterion, Macrocyclic Compound, Stable Radical, Anti-Aromatic, Singlet Ground
State
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Figure 1. a) Structures of TPHA and DI-TPHA. b) Structures of the target TRI-TPHA.
[1] C. P. Constantinides, P. A. Koutentis, et al., Org. Lett. 2015, 17, 4026—4029.
[2] G. A. Zissimou, P. A. Koutentis, et al., Org. Lett. 2016, 18, 1116—-1119.
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Synthesis of novel hetero[8]circulenes and hetero[10]circulenes
(‘Graduate School of Engineering, Kyoto University) O Aoi Nakagawa,' Yusuke Matsuo,' Shu
Seki!, Takayuki Tanaka'

Heterocirculenes, which consist of circularly fused aromatic and/or heteroaromatic rings,
have attracted much attention as heteroatom-doped nanographenes due to their optical and
electronic properties. The structure of heterocirculene varies in bawl-, planar- and saddle-
shaped depending on the sum of wedge angles (2) of the aromatic rings. We are challenging to
synthesize new planar heterocirculenes, for example, tetraaza[8]circulene (1) and
pentaoxapentaazal 10]circuelene (2). The former is expected to be applied for organic
electronics due to the electron rich nature originating from the four pyrrole units and highly
symmetric structure. The latter consists of pyrrole and furan, whose wedge angles are small,
and thereby is expected to be planar by DFT calculation. The aromaticity of the central ten-
membered ring is of particular interest. Albeit their expected planar structures, these circulenes
should be soluble in THF by hydrogen bond between solvent molecules and NH site of pyrrole
rings.

Keywords : Circulene; Hetero-nanographene
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Synthesis and Properties of Azuleno[1,2-c]pyran-1-ones (! College of Engineering, Nihon
University, *Graduate School of Science and Technology, Shinshu University, *Graduate

School of Science and Technology, Hirosaki University) OTaku Shoji,! Nichika Sasahara,’
Ryuta Sekiguchi,® Shunji Ito?

Pyrones and their aromatic ring-fused derivatives have attracted considerable attention due
to their biological activities and potential as advanced organic materials. However, effective
synthesis of pyrone-fused azulene derivatives has not been reported. Recently, we have
reported an efficient method for the preparation of pyrone-fused azulenes, i.e., azuleno[1,2-
c]pyran-1-ones, by Brensted acid-mediated intramolecular cyclization of 2-
(arylethynyl)azulenes. The optical properties of azuleno[ 1,2-c]pyran-1-ones were investigated
to found that azuleno[1,2-c|pyran-1-ones show remarkable spectral changes and fluorescence
under acidic conditions, although they do not exhibit luminescence in neutral medium. We have
developed a new synthetic method for azuleno[1,2-c]pyran-1-ones having aryl groups at the
both 3- and 8-positions, as well as their optical properties.

Keywords : Azulene; Pyrone, Intramolecular cyclization; Cross-coupling; Fluorescence
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VUV, TR b7 AV /[1,2-c]8 T -1-A VEORRN R EMRIEZHRE LT, &6
2T AV /[12-c) €T -1-F D IEFRIME Gt Lic & 2 A PR CIEss
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Scheme. Synthesis of 3,8-Diarylazuleno[ 1,2-c]pyran-1-ones.

' T. Shoji, N. Sasahara, A. Hamasaki, S. Mori, T. Okujima, R. Sekiguchi, S. Ito, J. Org. Chem.
2023, 88, 15739-15749.
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Synthesis of molecular tweezers bridged with diethanotetracene moiety (‘Faculty of Science,
Ehime University,”Advanced Research Support Center (ADRES), Ehime University, *Graduate
School of Science and Engineering, Ehime University) OMoe Aoki,! Ryosuke Takehana',
Shigeki Mori,? Masayoshi Takase,’ Tetsuo Okujima,* Hidemitsu Uno?

Molecular recognition is an ability to recognize specific molecule(s) through non-covalent
interaction between host and guest molecule(s). It has been applied to solubilization and
separation of poorly soluble molecules such as fullerenes and carbon nanotubes, and their
optical resolution, and so on.

In our Ilaboratory, we have developed x -conjugated compounds with
bicyclo[2.2.2]octadiene (BCOD) moieties. Diporphyrins connected with two BCOD units were
synthesized and their complexation behavior toward Ce and Cr9 were investigated.[1] The
purpose of this study is to examine the effect of different angles formed by the bicyclic skeleton
of tweezers-type molecules on their inclusion behavior. In this study, Diels-Alder reaction
between diethanotetracene and cyclopentadienone compounds was carried out to construct
molecule tweezers with BCOD moieties. Details of the synthesis will be presented.

Key Words : molecular tweezers , molecular recognition, Diels-Alder reaction

SRR L. RA My EF R Ny FOMIT, FELEEEHRMHE/ER M Z
CILE o THDIRED D T 2RI IMED L THD, 77— Lo —R T/
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WHFFER TIL, 2N E TE V7 1[222]4 7 # 2= L (BCOD)EIML & £5> " EriE(L&
YOERRB L OMMERE LI T> T, 2250 BCOD ==y F & A~_X—H—L LT
B LAV T 0 ) Z'EEORARE L TEY, 77— L U HH(Co,Co) & 1:1 T
PEERT D Z L LMNE LTS, [1] AWFZETIZ BRIEE RO T E DEWIZ
X2 OB EI~DORBEFET D2 B E L, 4RI BCOD B& & #l A
APy NS ZRERT 2720, Vg2 )T v ooy 2vm )
L&MW & @ Diels-Alder St Z1T-7-, Y HIZEROFEMAZ REKT 5,

[1] (a) H. Uno et al., J. Porphyrin. Phthalocyanine., 2011, 15, 951-963. (b) S. Mori, N.
Kawamoto, H. Uno, ChemPlusChem, 2019, 84, 686-693.
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Synthesis and optical properties of m-electron systems with propeller chirality ('Faculty of
Science, *Graduate School of Science and Engineering, *Advanced Research Support Center
(ADRES), Ehime University) OYumi Sugano,' Shigeki Mori,? Tetsuo Okujima,’ Hidemitsu
Uno,? and Masayoshi Takase?

Due to the applications in 3D displays, optical communications, etc., synthesis of circularly
polarized luminescent (CPL) molecules with high luminescence and high anisotropy has been
explored. Hexacarbazolylbenzene 1 (Figure 1a), composed of luminescent carbazoles, has a
propeller structure but does not exhibit propeller chirality due to equilibrium between right-
handed and left-handed conformation.!"?! In this study, we synthesized carbazole oligomers
with point or plane chiral sources and evaluated their chiral optical properties.

Synthesis of the target compounds 2 was performed using a stepwise aromatic nucleophilic
substitution (SwyAr) reaction for hexafluorobenzene (Figure 1b). The synthesized 2 gave
circular dichroism (CD) and circular polarized luminescence (CPL) with reversed positive and
negative values depending on the chirality introduced.

Keywords : Hexaarylbenzene, Propeller chirality;, SnAr reaction; Circular dichroism;
Circularly polarized luminescence

3D T4 AT LA, HBERE~DIGHABHF IS Z b, BRI O RS
PEE R T PMRIEFE L (CPL) WE DR STV D, FIEMED DL/ — )L BAEAL
ENDANFY ANV Y LRV 1 (Figure la) 13, 7o XI#EEHT 508, A%
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X T JUIEEERE IS O W TR L 72,

HENMEAY 2 DB ~F T o X B okt % B 7 5 B R B
(SNAT) BUGZE AW T T 72, STAFREZ AT HEMRELEAL, ZDOHR I LY —
VAN LT (Figure 1b), &K L72 2 IZARHIRDOF T U 7 ¢ —IT5 U TIEAN WL L
72 M (CD) 72 b ONCPMFEFSE (CPL) 252 7=, BETIZ2 DAK. F7/v
W SN THET B,

(a) (b) FJEE[F _X’_ FIX?iF ﬁj
T TET %
2

X = Chiral source
1
Figure 1

[17J. J. Piet et al., Chem. Phys. Lett. 1998, 289, 13-18.
[2] T. Kosaka et al., J. Phys. Chem. A., 2018, 122, 7455-7463.
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Synthesis and Reaction of Thiophene-fused Tetracene (Faculty of Engineering, Osaka Institute

of Technology) ODodo Yoshiki, Yui Tsuboi, Michihisa Murata

We have recently reported that a polycyclic aromatic hydrocarbon, which contains fully
unsaturated five-membered rings, possesses high electron affinity and was found to undergo
addition reaction with n-butyllithium. This reaction led to the formation of 1,4-addition
compound with strong emission behavior attributable to the excimer in the solid state. We have
also reported that a domino Scholl reaction occurs between tetracene and six molecules of
benzene in one pot to furnish an aromatic compound with a curved m-system. Herein, we
studied concise synthesis of the curved m-systems with thiophene or biphenyl moieties and
examined their photophysical properties in the solid-state.

Keywords : Tetracene, Scholl Reaction, Dehydrogenative Coupling, Polycyclic Aromatic
Hydrocarbon, Direct Functionalization
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1) Chaolumen, M. Murata, Y. Sugano, A. Wakamiya, Y. Murata, Angew. Chem. Int. Ed. 2015, 54, 9308.
2) M. Murata, M. Togo, D. Mishima, A. Harada, M. Muraoka, Org. Lett. 2020, 22, 4162.

3) D. Mishima, H. Nakanishi, Y. Tsuboi, Y. Kishimoto, Y. Yamanaka, A. Harada, M. Togo, Y. Yamada,
M. Muraoka, M. Murata, Org. Lett. 2021, 23, 7921.

4) K. Ueda, H. Nakanishi, Y. Tsuboi, M. Murata, J. Synth. Org. Chem. Jpn. 2022, 80, 930.
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Synthesis and reactivity of indeno[2,1-a] azulenes (College of Engineering, Nihon University)
O Masayuki Iwabuchi, Taku Shoji

Indenes, fluorenes, and their derivatives have attracted much attention as advanced organic
materials. In this study, we have accomplished the synthesis of novel fused azulenes, in which
indene and indenone are fused to the azulene ring. Indeno[2,1-a]azulenes were prepared by [8
+ 2] cycloaddition reaction of 2H-cyclohepta[b]furan-2-ones with enamines prepared from 1-
indenone. Various aryl groups were introduced into the 5-position of these derivatives, and then
the 11-position was oxidized to obtain indenone-fused azulene derivatives. These were
converted to dicyanofulvene derivatives by condensation reaction with malononitrile. The
optical and electrochemical properties of these novel compounds were also evaluated.
Keywords : Azulene; Indene; Fluorenes; Fulvene,; Electrochemistry
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Scheme. Synthesis and Reactivity of Indeno[2,1-a]azulenes.
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Synthetic study of azulene -fused phenalenons bearing the arly substituent (College of
Engineering, Nihon University) ORyunosuke Ishikawa, Taku Shoji

Polycyclic aromatic compounds (PAHs) have attracted much attention as the advanced
organic materials. In this study, synthesis of azulene-fused phenalenones with an aryl goup
were investigated, as well as their reactivity, optical and electrochemical properties. 2-
Naphthylazulene derivatives were prepared by Suzuki-Miyaura coupling reaction of 2-
chloroazulene derivatives bearing two ester functions with 1-naphthaleneboronic acid.
Intramolecular cyclization reactions of these derivatives with Brensted acids gave azulene-
fused phenalenones. Furthermore, these halogenation reactions of the compounds at the 13-
position, followed by Suzuki-Miyaura coupling reactions with various arylboronic acids,
afforded corresponding coupling products. Azulene-fused phenalenones with an aryl group at
the 10-position were also synthesized. The optical and electrochemical properties of these
novel compounds were investigated.

Keywords : Azulene; Phenalenone; Fluorescence, Electrochemistry
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Synthesis and photo-functional properties of tetraarylphenanthrene derivatives having aryl groups at
9,10-positions (Graduate School Of Engineering, University of Hyogo) OTakuro Wataru, Takeshi

Kawase, Jun-ichi Nishida

Phenanthrene is a w-conjugated unit having two different environments on its concave and convex
sides, and it can be converted into various compounds for using in organic electronics. So far, we have
prepared phenanthrene derivatives with bromo and chloro groups at 1,3,6,8-positions, and synthesized
tetraarylphenanthrene (TAP) derivatives (TAP1 and TAP2) by stepwise introduction of aminophenyl
or pyridyl groups.? In this study, at first, we prepared phenanthrene derivatives with aryl groups at the
9,10-positions, and then introduced next aryl groups at 3,6- or 2,7- positions to give TAP derivatives
(TAP3, TAP4, and TAPS). We have investigated the difference of their photoluminescent and

electrochemical properties depending on the different aryl substitution patterns.

Keywords: phenanthrene; fluorescence molecule; donor-acceptor compound; mechanochromic

luminescence, electrochromism
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1) Asian J. Org. Chem., 2022, 11, ¢202100789. @N OO0 N@
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Intramolecular Bi/Sb/As-O Noncovalent Interaction for Enhanced
Planarity of Bibenzofurans

(‘Graduate School of Advanced Science and Engineering, Hiroshima University, *

Graduate School of Science and Technology, Kyoto Institute of Technology) OCong-Huan
Wang,” Akifumi Sumida,’ Yohei Adachi,’ Hiroaki Imoto,? Kensuke Naka,’ Joji Ohshita '
Keywords: Bismuth; Noncovalent Interaction; Conformational Lock

Intramolecular noncovalent interactions are of interest as a convenient method to
enhance the molecular planarity via conformational

locks, which can readily reduce the band gaps. Ph— g Th

R . _ : o

.ecently, it was demonstrated that a P su.bstltute'd O P {) O
bibenzofuran showed enhanced planarity via Mepp

Ph

noncovalent P---O interactions." However, the o
M =P, As, Sb, Bi

introduction of heavier elements may result in stronger

noncovalent interactions. Figure 1 Structure of Group 15

In this presentation, we report the synthesis of Bi-, ~clement substituted bibenzofurans.

Sb-, and As-substituted bibenzofurans. The single crystal X-ray diffraction study revealed
the presence of attractive intramolecular noncovalent Bi---O, Sb---O, and As---O
interactions, which enhanced the self-planarization and rigidification of the m-conjugated
systems. Computer simulation was also performed to support the noncovalent interactions.
The experimental data and the DFT calculations revealed
the stronger noncovalent interactions of bismuth- and
antimony-substituted bibenzofurans than those reported

previously for BFP. In addition, the absorption spectra
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were red-shifted as a result of enhanced conjugation due

to the higher planarity owing to these interactions. It is o LU
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noteworthy that bismuth, antimony, and arsenic atoms Wavelength/nm
may provide both intermolecular and intramolecular

interactions in the solid state, likely leading to, ultimately,

improved device performance. In contrast, no evident

interactions were observed in the bibenzothiophene
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congemers
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1) C. Wang, Z. Gao, W. Sun, X. Guo, F. Zhang, ~ Figure 2 Absorption (top) and PL spectra
Dyes and Pigments. 2021, 184, 108820. 2) C.  (bottom) of Group 15 element substituted
Wang, A. Sumida, Y. Adachi, H. Imoto, K. Naka, bibenzofurans and bibenzothiophenes in

J. Ohshita, Organometallics. 2023, 42, 3397. dichloromethane. Ref.2. Copyright © 2023,
American Chemical Society
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Expansion of a 6-Delocalized System Using a Diselenide Bond ('Department of Chemistry,
Graduate School of Science and Engineering, Saitama University,) O Kyosuke Konishi,!
Shunsuke Furukawa,' Masaichi Saito'

Electron delocalization is one of the most important fundamental phenomena in chemistry,
and n-delocalization, in which electrons are delocalized on a bond axis, has mainly been studied.
On the other hand, the use of c-symmetry orbitals enables electronic delocalization (o-
delocalization) between non-bonded atoms. We have found that six selenyl groups on the
periphery of a benzene ring produce c-symmetric delocalized orbitals (Figure 1)." Considering
the history of the expansion of m-delocalization, expansion of oc-delocalization is of
considerable importance. In this work, we have designed and synthesized compound 2 bearing
two o-delocalized systems connected by a diselenide bond (Scheme 1). Further expansion of
the o-delocalization in compound 2 is also reported.

Keywords : o delocalization,  delocalization, diselenide; chalcogen
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Scheme 1 Synthesis of expanded 6-delocalized diselenide 2.
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1) (a) Saito, M.; Kanatomi, Y. J. Sulfur Chem. 2009, 30, 469; (b) Hatanaka, M.; Saito, M.: Fujita, M.;
Morokuma, K. J. Org. Chem. 2014, 79, 2640; (c) Furukawa, S.; Fujita, M.; Kanatomi, Y.; Minoura, M.;
Hatanaka, M.; Morokuma, K. Ishimura, K.; Saito, M. Commun. Chem. 2018, 1, 60; (d) Saito, M.; Suzuki,
T.; Takahashi, K.; Seko, S.; Furukawa, S.; Ishimura, K. Chem. Lett. 2023, 52, 97.
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Single-Molecule Conductances of Compounds Bearing o-Delocalized Systems
(\Department of Chemistry, Graduate School of Science and Engineering, Saitama
University, *Department of Chemistry, Graduate School of Science, Tokyo Institute of
Technology) OSaya Seko,' Shintaro Fujii,> Masaichi Saito!

We have fabricated a single-molecule junction composed of a benzene derivative, the carbon
atoms of which are substituted by selenium functionalities, and succeeded for the first time in
the measurement of a single-molecule conductance arising from a conduction path composed
of o-delocalized orbitals on non-bonded selenium atoms.

Keywords : o-delocalized system, selenium; single-molecule conductance; benzene skeleton
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WAEEbLERVWELUVFEFE S LOMAERIC X » THE
END o EREHIEIC LD BEBRRE SR Z 95 BT,
ZORFERESFET O THGEIERL, 20E
RInBEZHE L7z (Fig. 2),
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A triplet/signlet ground-state switch due to m-conjugation prohibition triggered by hydrogen
bonding (' The University of Electro-Communications) OTakayuki Ishida,' Nagito Haga'

Ground triplet 4,6-bis(trifluoromethyl)-1,3-phenylene bis(tert-butyl nitroxide) (TF2PBN)
reacted with [Y(hfac)3;(H.O),], affording a doubly hydrogen-bonded adduct [Y (hfac);(H,O),-
(TF2PBN)]. Crystallographic analysis clarified that the torsion angle between the benzene ring
and nitroxide groups was 79.9° in the adduct, which is larger than that of intact TF2PBN (59.3°).
Susceptometry of the adduct indicated a ground singlet state with 2J/ks = —128(2) K. DFT
calculations (UB3LYP/6-311+G(2d,p)) gave 2J/ks = —162.3 K for the adduct and +87.2 K for
intact TF2PBN. The relationship between the ground spin state and torsion angle will be
discussed after comparison among a few known m-phenylene bisnitroxides.

Keywords: diradical; singlet-triplet equilibrium; aminoxyl; r conjugation; exchange interaction

FEJE = HIHD 4,6-bis(trifluoromethyl)-1,3-phenylene bis(tert-butyl nitroxide) (TF2PBN;
TEA) & RBEMED [Y(hfac);(H.0)] 706, 7 VA NAEEFRIR T & BUhiK D3 KFERS L
7z [Y(hfac);(H,O)(TF2PBN)] #4572 (FA). =% ) — & HWCHfbamIic L 2
DOAIHAED S TF2PBN Z BT E 7. b EMEITIC X 5 & TF2PBN OB B
t=brdy FEMORUNAA (18] <£90°) 1%, KFHAEEL TIHFEL 79.9°THY,
RIED TF2PBN @ 59.3° L 0 b K& <, IEFRERMENBEIZ /> T\, 2 20D/KHKE
WEICE AT n 2R T SETW5D. WEITIIKERG% O TE2PBN 28
2k = =128Q2) K DIEJE—FEETH D Z L &2 L. T OHAIL Rajea H DIEATHIZE
EEMERIZ—E LTS D, A DFT 54 (UB3LYP/6-311+G(2d.,p)) 1% 2J/ks =
-162.3 K 252 7228, ®PG$ 5 RS TF2PBN O F5ifs Fid 20/ks = +87.2 K ThH -
7o, WL DD OBEOLEY) & el LTRE R, 20 LR U |0] ORI /L6 1,
SRIGME, SCTRREIERIFE BAEH 2 D D A 13 65(3) ° & AAE S H A7z, TF2PBN Tl
JTxES 2 RBENER) & RORBENERN e FE BAER O % 5038 L TR0, KBE/EED LD
7o/ NS REEBENC K o> TRIRREO AL v F U I RARICR T2 B2 Hivd 2.

Ground Triplet
before H-Bonding

1) Rajca, A. et al. Polyhedron 2001, 20, 1669. 2) Haga, N. et al. Molecules 2024, 29, 70.
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Synthesis and Properties of 2, 5, 8-tribromophenalenyl radical
(Graduate School of Science, Department of Chemistry, Osaka University,) oMasaya
Kishimoto, Kei Sugita, Tomohiko Nishiuchi, Takashi Kubo

One-dimensional chains of organic radical species have been theoretically predicted and
studied to exhibit metallic behavior due to the appearance of half-filled bands. In this study, we
designed Br-PLY, in which a polarizing substituent, bromo group, is introduced into the
phenalenyl (PLY) skeleton to construct a one-dimensional organic radical aggregate (Figure 1).
The aim is to achieve infinite stacking of molecules (Figure 2). Halogen-halogen interactions
of Br groups between different one-dimensional chains may also contribute to control the
integrated structure (Figure 2). X-ray crystallography of black crystals obtained by
recrystallization from toluene-benzene solution showed that Br-PLY has a n-dimer structure,
but no interaction between one-dimensional chains or Br groups was confirmed.

We are currently investigating recrystallization methods and attempting to obtain crystals of
one-dimensional chains.

Keywords :radical, phenalenyl skeleton, 1D-chain, spin-spin interaction

AT 2 NVHED —IRTTHNC RS L 72 BRI, RN ROMBUC LV &8/
B A RT 2 E NERRIC RIS L, RS T E T, RBFSE TR, AT UL
—WRITCERAERE L AN E LT, 7= F L= L PLY)BICO OB ETH L 7
nERAE AL Br-PLY 235 L, B 7L L72(X 1), Br Z&E23&IZ, PLY R k
DKRFEVDIEICHE L, n ¥ A v —HITHES P EL D Z L 2RI L TH1 % MR
JESELZ L 2HNE LTe(X2), £, 822 —ku$MICBIT 5 Br R Lo nm
Fr—ruaZ UEERICLY  EREEEORIEICE G T2 2 nE 25 (M
2), BEEMEEMTHL 7 = F T ) B HEME L LT 4 2T v T OEMREK AT
Br-PLY OA K OHEEICE DI L, ESRFEIZ L > TT I HNFETH D Z & A fEad T
&l M- RUBUEEN O IR AT D 2 & TRICEREAOR O X Bk s IS
FEMTIZ L > TBr-PLY (3 n XA ~—DREEE L > TV Z E RN bo T,

BUE . FfG i D TIEIZ DWW THRET 21TV, —IRTTH DR 2155 2 & 23 BT D,

Br —

Br I
g S
&- Br \—E:‘Br ‘*I——-"::: /
I/BI /g a8 N
_~4 ,/I _ \\\H Br - Br§ :
Br H

¥ 1.Br-PLY X 2.5 EMAE/ERZFIH L7- Br-PLY OER D &
a g —ra 7l U EAERIC X A ERE
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Solubilization of Trioxotriangulene Macrocyclic Oligomer by Dialkylamido Groups
(‘Graduate School of Engineering, Aichi Institute of Technology, *Faculty of Engineering,
Aichi Institute of Technology) OShinji Hayasaki,' Tsuyoshi Murata,? Yasushi Morita?

Trioxotriangulene (TOT) neutral radical is a fused polycyclic air-stable neutral
radical, having a highly delocalized electronic-spin structure on the 25-electronic
system. Recently we synthesized m-conjugated macrocyclic oligomers of TOT having
a large cavity. However, these compounds have a poor solubility toward common
organic solvents. In order to improve their solubility, we have newly designed and
synthesized macrocyclic TOT oligomer having dialkylamido groups and succeeded in
improvement of the solubility. Here, we will report on the solution-state physical
properties of the dialkylamino-substituted macrocyclic TOT pentamer pentaanion.

FUAFY MU T oFaby (TOT, K1) 1%, Fex BNIME BT L-faA el
DEEAETIET AN ThHY | 25a 8 RIALIERTEL LIcE A UL A
LTnaU Fx X2 E TIC TOT B A2 B LB RELE SO n it
BAIRERIRA Y T~—Z AR LT, UL, ZOLAWITEAEME CTH Y ik
IRBE COWMRIE NN T - 72, T 2 TARIFFETIE. TOT KEIRA U I
— BT VR NVAHEE AT D Z & TR S FEEE X T2, A,
FEELEIZ T v LT 2 RETES L7 TOT KRERILEERDO &7
=F AR (4 2) IZOWTEEREDMEZ AT O THRET 5,

kS

1
(0]
% = @ radical

= anion
BI1. RUAFYRUT7 > Fal . (TOT) R2. S7NFINTIRBEF AL TOT RRAEBGARL S7 A4
[1] Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Bull. Chem. Soc. Jpn. 2018, 91,922, fif
[2] a) #BEMENE - M ERIE « ZRE 5, 5549 /6] 5L FRIEF 152 3 E S EX R,
2018 4F:,b) K HFIZ - BEEMEAE - B & - AR 55, 252 /5] L FRIFR Fins
AEGBF AL, 2021 4, ) FURITIG « K BIE - BRI W, 5933 IR LA
a2, 2023 4R
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Synthesis, Structure and Halochromism of Galvinol-Substituted Thiophene Compounds
(Graduate School of Science, Josai University) Yuki Wakabayashi and Motoko Akita

Stable organic radicals are of great interested in not only fundamental chemistry but also
material science. The highly reversible redox properties of organic radicals are due to the
formation of closed-shell species when they are oxidized or reduced. As compared with closed-
shell molecules, longer-wavelength absorptions and emissions based on SOMO/HUMO or
LUMO/SOMO transition are also typical properties of organic radicals. For these reasons,
organic radicals are candidates for fundamental materials for electronic devices. We present
here the synthesis, structure and halochromism of new galvinol derivertives that serve as
precursors for the generation of galvinoxyl radicals. Reaction of galvinol and thiophene in
acetic acid with catalytic amount of sulfric acid gave five components. Three compounds were
identified by MS and/or NMR spectra in which the 2 or 2,5- or 2,3,5- positions of the thiophene
ring were substituted with galvinol. The structure of mono and di substituted compounds were
also determined by single crystal X-ray structure analysis. Halochromism of 1 and 2 was
confirmed.

Keywords : Galvinol, Thiophene, Precursors of Galvinoxyl, Halochromism

AT 2 1 VI3 b - BT B W TR Z E R — B Ch D T A 07 =
Ty EART D0, BLETTORPERE, o, WL - FOEITHE S ETERIT
LUMO-SOMO/SOMO-HOMO &% T & 5 72 WU « FE 6P Bl AR I b IR R
V7 hT D, TAUDOFRHEAETE) L KRB EIR, A% EL E 1. AR E
72 EOMEBNCHRE T 2 VBTG T DRI AN T TN D, ARFZECTILT
CHIVDEIEMETH D INE ) — N TFF 7 = NEHER S A E AR L.
O, P E G Lz, BEPmi s e ) — e F 47 = L
HIELHT LR —EHRA 1L, CEBK 2 RO, Zh b O/EL MS, NMR
AR NV R OV i X SRS ARATIC X 0 Y U7, e R O RS 4 F T oo UV-
VisHIEIC LY, 1,20 s oI XL RTZEHRLE,

S
t-Bu = t-Bu {\ /7
o ‘ ‘ OH H2SO,

t-Bu t-Bu in AcOH

Scheme 1
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Studies on the Reaction between Tetracene Imide with Lawesson’s Reagent (!Osaka Institute
of Technology) OShingo Hirai, Takumu Ito, Michihisa Murata

Perylene bisimides (PBIs) have been extensively investigated in the past several decades as
fascinating dyes with great potentials for various applications. We have previously synthesized
electron deficient m-systems based on the dimerization of tetracene imide derivatives. In this
work, the reaction of a tetracene imide derivative with Lawesson's reagent was studied. The
structure of the obtained product was unambiguously characterized by single crystal X-ray
analysis. The mechanism of the reaction as well as the electronic structure of the product will
be discussed.

Keywords : Perylene Bisimide; n-Type Semiconductor, Tetracene; Lawesson s Reagent; X-ray

Analysis

NYLYERA IR (PBD I, EAEETZEE o n o o Mo
GO IR &MA%T%D n A 1B (A )
ELTHMBNTWD, PBLIZ oD VB %

S o et D L

EEBICRINE 2 T2 E s S TWnWD D, £, ‘ ‘
PBI°Z DEEFARD I )V = V% T A T ViR = V5 ‘O O‘OO
AT A Z LI, BN E T RMECRIKEHE

WOV Z R Z ENME I TWD 2, Aif9E 07 N0 07 N"So
TIE. T hIBr A I R n—Y U RELDORIEEZ KR R R
?TJ‘ l/ ?% Eﬁ’bﬁﬂﬁ/\%@*%l_ & fi 75_)% TD N Lff_'_o PBI 1

F9. RN E S N=FEEZHNTCT TRy
AIROTaEER2EER LI RIC2 Eu—Y U E DG ERET LIz & 2 A,
MRS TIZBWNC AL 3 WNAERTHZ L2 AL, A vR= ks
NI BL SN oo T, LAY 3 OREIT RS X BREEMITIC X v #ER L=,
UV-vis A7 FVHIEDFER . ALAW 3 DY (las = 668 nm) 1XT b T A 2
R (Aabs = 613 nm) EHEEL TS5 mm Ly R 7 RLTWDHZ B bhoTe, RISED
AHZXBZONWTHRET D,

Scheme 1
n- C4He n- C4Hg X-ray structure of 3
Lawesson S reagent
OO OO
ODCB, 150 °C, 45 h
S—| P\
2
OCH3 3

1. Chaolumen, H. Enno, M. Murata, A. Wakamiya, Y. Murata, Chem. Asian J. 2014, 9, 3136.
2. C.P. Yu, A. Yamamoto, S. Kumagai, J. Takeya, T. Okamoto, Angew. Chem. Int. Ed. 2023, 62,
€202206417.
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Development of Non-Fullerene Acceptors Containing Dithienothiaborin ('Graduate School of
Engineering, University of Hyogo, *Graduate School of Science, University of Hyogo)
(OMakoto Kimura,' Wataru Suzuki,' Tomohiro Agou,” Tomokazu Umeyama'

As a novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fullerene
acceptor (NFA), we synthesized a novel NFA, SBIC, which has a dithienothiaborin (DTTB) as
the central A’ unit, thiophene units as the D units, and dichlorinated 1,1-dicyanomethylene-3-
indanone as the terminal A units. The absorption and photoluminescence (PL) spectra of SBIC
in chloroform showed peaks at 650 and 677 nm, respectively. The SBIC film exhibited red-
shifted absorption and PL maxima at 688 and 790 nm, respectively. The optical bandgap
estimated from the intersection of normalized absorption and PL spectra of the SBIC film was
1.74 eV. The LUMO energy level estimated by the differential pulse voltammetry measurement
of the SBIC in chloroform was —3.91 eV.

Keywords : Nonfullerene Acceptor; Dithienothiaborin, Organic Photovoltaics; Conjugated
Polymers

P 7 e 7 H—(A)- KT —(D)-7 7 &7 Z—(A)- F‘ﬂ‘—(D)-T 7 72 —(AVRIFE
77—y T T E—L LT AEKEELTARYVREIC N EVEEZBEALLLYF
=/ F7HRY > (DTTB) ==y 1 DEH#l _%ZL7:; vaz=y b, ABKICHEER
112V T ) AF L3447 (ICCl) %67 % SBIC #a%at L, A& 1T-
7= (Scheme 1) , £ DTTBZ Y7 rE(LL7/bEWM L LA 2 & D Stille 7 v~
Vo ZIZL0bEW 3 B L, 4-~F VT = =)L U F U AOREANINSE & Bk
MBI L VLA W 4 8 Lz, & 512, Vilsmeier-Haack S X % B 2741 2 L4k
& . Knoevenagel #fi 512 £ % IC-Cl OFEANIZ LV | SBIC =157,

SBIC DAk 1w k)L AR OWILFS X OFEH ORI F (L 650 nm 35 LTt 677
nm Th-o7N ERILT 5 L2 688nmiIs LN 790nm £ TREE Y7 KLz,
T ORI & FEANT PADZRND RIS DD RFE Yy v 713 1.74eV &
Ipole, Elo, W /SVARNLEZ A ) —RENS BEES iz SBIC 7 7 r kL
LYEHEH O LUMO HE(713-3.91eV Th o7,

Scheme 1. Synthetic route for SBIC.
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1) Yan, Y., Sun, Z.; Li, C.; Zhang, J.; Lv, L.; Liu, X. Liu, X. 4sian J. Org. Chem. 2017, 6, 496.
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Synthesis of Three-Dimensional Organic Boron Compounds with
Unique Structure

(Graduate School of Engineering, Nagoya Institute of Technology) O Kenshin Nakano,
Katsuhiko Ono

Keywords: Organoboron Compound; p-Diketone; Three-Dimensional Structure; J-
Aggregation; Organic Photovoltaics

Organoboron compounds have attracted attention as semiconductor materials that can be
applied to organic photovoltaics (OPV) because of their excellent light absorption and electron
transport capabilities. While semiconductor materials with planar structures have been
extensively studied, there have been few studies on semiconductor materials with three-
dimensional (3D) structures. In this study, we synthesized two types of 3D organoboron
compounds, 3CB-ph and 3CB-carph, in which three boron S-diketonate moieties are bonded
to a triphenylene moiety. Their photophysical and electrochemical properties were investigated
in comparison to those of simple boron -diketonate compounds.'

The UV/Vis spectra of 3CB-ph and 3CB-carph are shown in Fig. 1. The maximum
absorption wavelength and molar absorption coefficient in solution were 610 nm and 298,000
M em™ for 3CB-ph and 523 nm and 184,000 M"' cm™ for 3CB-carph, respectively. For
both compounds, the corresponding absorption bands were redshifted in the thin films,
suggesting the formation of J-aggregate films. Compared to the simple boron compounds, the
absorption coefficients were about three times higher, and the redshifts were larger. The
HOMO/LUMO energies determined by cyclic voltammetry were —5.40/=3.95 eV for 3CB-ph
and —5.63/-3.88 eV for 3CB-carph. These values were lower than those of the simple boron
compounds, with particularly large decreases at the LUMO levels (0.35 eV for 3CB-ph, 0.17
eV for 3CB-carph). In the presentation, the OPV properties of 3CB-ph and 3CB-carph will
be reported.
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Fig. 1. UV/Vis spectra in solution and thin films.

O-w0O

e}

(o}
O-w=-0
A7

w

o

W

T

=2

Normalized Absorption

1) H. Kobayashi, S. Izawa, C. Kitamura, M. Hiramoto, K. Ono, Asian J. Org. Chem. 2023, 12,
€202300377.
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Productive Synthesis of a Cs Fragmentary Octacycle, Metelykene (Department of Materials
Chemistry, Ryukoku University) OYuki Ueda, Tetsuo Iwasawa

In 1985, Kroto et al. reported the Cso molecule, sparking significant interest across scientific
disciplines. Organic chemistry research on Cs has expanded structural possibilities,
particularly focusing on its fragment that allows for various cutting approaches. However,
synthesis of these fragments faced inherent challenges in carbon-rich molecules: low solubility
prevents us from synthesizing them productively in solution-phase. Herein we report
development of productive scheme for metelykene that is a Ce fragmentary octacycle of CxsHis
we achieved the first time". The key to success locates on scalable synthesis of methyl 2,7-di-
tert-butyl-9-ox0-9H-fluorene-4-carboxylate, that has not been reported heretofore (Scheme
1.

Keywords : Metelykene; Cgfragments; Buckybowls; Buckminsterfullerene,; Polycycles

1985 HZ7 v =560 Ceo 0 2R R L, BFEE T Ceo ITMEIAFR 5B THFSE X
NTWB, LBV CTUL, Jr7z 22 AR 2O Al REME DM 3H U, Coo W
IZEANRY TONTE T, WARIZITEEED 2 O TIE RV E BENTENHTH
%o LinL, IRBEEDENTEDEELIETICSLK, EHELAMBEE LY, ZhiZ
xF U SAFIEER T, Bl 7 BRI Coo T T2 AT VU & (CasHie) DWRAHG K % 21K
LHE L Y, 72720, BN~ ER S5 7-0120%, TR LIREKE LY
HHOEVICAEFEEDOENWAXF—LANRDO D, SRFELIL,. ATV roakE 7 a
T AEFHICREITETHED Z L2 HEE L, 7V L VD ARLIZ AT IV AT )L % E
ANLTALEMOFIR AR Z#ER L= (Scheme 1),

1) hydration
MeOCHCI, TBHP Base 2) SOCl,
Lewis Acid  FeCl3*6H,0 CHal 3) AICl3
Pl L S S 0 00
O CH,Cl, CaHsN DMF o O O 0
rt,05h 80°C,>21h rt,>17h
Telescoping

36 mmol 52% 84%
10 grams 6.5 grams 3 steps

Scheme 1. Synthesis of methyl 2,7-di-fert-butyl-9-oxo-9H-fluorene-4-carboxylate for
manufacturing metelykenone that has skeletal octacycle metelykene.

1) N. Yoshida, R. Akasaka, T. Imai, M. P. Schramm, Y. Yamaoka, T. Amaya, T. Iwasawa, Eur.
J. Org. Chem. 2023, 26, €¢202300407. Doi: 10.1002/ejoc.202300407
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Synthetic investigation of mechanopolymers using n-cluster as a mechanophore

(!School of science, Osaka University, *Graduate School of Science, Osaka University)
(OShoichi Hasegawa', Tomohiko Nishiuchi?, Takashi Kubo?

Various mechanopolymers have been synthesized by incorporating mechanophores
into the polymer chain, in which the absorption and emission colors change
significantly due to changes in molecular structure and the breaking of chemical
bonds in response to mechanical stimuli.

In this study, we used dianthrylbenzene 1 as a mechanophore. Dianthrylbenzene can form
excimer between intramolecular anthracene in the excited state. Therefore, we aimed to create
mechanopolymers that can control excimer formation between anthracenes in the excited state,
i.e., localization and delocalization of excitons, by changing the distance between anthracenes
through polymer stretching.

In the presentation, the synthesis, structure and properties of the mechanopolymers will be
reported.

Keywords : mechanophor, 7 - rinteraction, mechanopolymer
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1) Keiichi Imato et al., ACS Macro Lett., 2015, 4, 1307-1311
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Different emission colors of optical active and racemic pyridinium salt-linked
phenanthroimidazoles (Osaka-Kyoiku University) ONguyen Quang Duy, Naoki Kakemura,
Kazushige Hori, Keita Tani

Many donor-acceptor linked molecules (D-A molecules) have been reported to exhibit
mechanofluorochromism (MFC), which is phenomenon of fluorescence wavelength change in
response to external mechanical stimuli such as grinding in a solid-state. For the control of
MFC behavior and emission color between chiral and racemic D-A molecules, we have
investigated chiral pyridinium salt-linked phenanthroimidazoles derived from commercially
available B-citronellol and ibuprofen.

As aresult, it was found that ibuprofen derived chiral phenanthroimidazole 2 with PFs anion
exhibited the maximum emission wavelength of 549 nm before grinding, while the racemic 2
showed the emission wavelength of 540 nm. After grinding, both their chiral and racemate
showed the same orange emission with maximum emission wavelength of approximately 565
nm.

Keywords : Pyridinium salt; Phenanthroimidazole; Optically active form; Solid emission
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Synthesis and Photophysical Properties of Carbazolophane Derivatives by Sonogashira Cross
Coupling Reaction ('Osaka Kyoiku University., 2ICAT, Hokkaido University., *Faculty of
Science and Engineering, Oita University., *ICR, Kyoto University.) OHiroaki Chihara!,
Miyuki Masaki!, Kazushige Hori!, Koji Kubono!, Masatsugu Taneda!, Masayoshi Bando?,
Tamaki Nakano?, Takunori Harada®, Yuji Kinose*, Yoshinobu Tsujii*, Keita Tani!

Various carbazolophane derivatives have been synthesized as model compounds for the
excimer in poly(N-vinylcarbazole). Among these, partially overlapped (PO) carbazolophanes,
in which two carbazole moieties are helically stacked, possess planar chiral. We found out
that the g value of carbazolophanes in circularly polarized luminescence (CPL) were as large
as the order of 102 In order to investigate the correlation between CPL properties and
molecular structure, we plan to synthesize macrocyclic compounds and/or polymers
containing carbazolophane units. In this study, 6,6’-diiodocarbazolophane derivatives 1b is
prepared from la and is supplied to Sonogashira cross-coupling reaction to give lec.
Sonogashira reaction between 1b and 3 is in progress.

Keywords : Carbazole; Cyclophane,; Circularly Polarized Luminescence, g valu, Sonogashira
cross-coupling reaction
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2,5-Di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione Derivatives ('Facalty of Engineering,
Shizuoka University, *SANKEN, Osaka University) O XKazumasa Ueda,'! Ryoya Hayashi,'
Misaki Kinoshita,' Tsunayoshi Takehara,” Takeyuki Suzuki?

ouh

Tuning of solid-state colors of redox active molecules is one of the current issues for an
application of functional dyes to the light absorbing system. We have synthesized methyl
phthalate and phthalonitrile fuzed 2,5-di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione
derivatives and investigated their optical properties. Recently we succeeded in molecular
structure analyses of the phthalonitrile fuzed derivatives and the nitrile substituted derivative,
and examined correlation their molecular arrangements in solid state and the optical properties.
Single crystal Xray structure analyses revealed that molecules are stacked one dimensionally
in crystals. Furthermore, the derivatives which absorb almost all near-infrared region light
are stacked in the same orientation in the columns. On the other hand, the derivatives which
merely absorb near-infrared region light are alternatively stacked in opposite orientation in the
columns. We will also discuss some details on the inter columnar arrangements.

Keywords : Functional Dyes; Molecular Arrangement; Optical Properties
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Synthesis of Adamantane Derivatives with Plasticity (Graduate School of Engineering,
Kwansei Gakuin University) OMoe Kusumoto

Adamantane is known to form plastic crystals. In general crystals, the position and
orientation of the particles are regularly aligned, but in the case of a plastic crystal, the position
of the particles remains regular because melting occurs first with respect to the orientation from
the crystalline state. In this study, we synthesized adamantane derivatives and investigated the
effects on thermophysical properties when substituents are introduced into the adamantane
skeleton. We investigated the use of machine learning to determine the correlation between
thermophysical properties measured by differential scanning calorimetry (DSC) and dipole
moments calculated by quantum chemical calculations for various substituted adamantane
derivatives as an index for designing substituents.

Keywords : Adamantane derivative; Plastic crystal; Glass transition temperature
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Solar-driven steam generation properties of donor-acceptor molecules functionalized by [2+2]
cycloaddition-retroelectrocyclization reactions ('School of Materials and Chemical Technology,
Tokyo Institute of Technology) OChia-Yang Lin', Tsuyoshi Michinobu'

With the rapid development of the world economy, global water shortages are occurring.
Solar steam generation (SSG) technology is a promising approach to solve water shortages
while minimizing the environmental impact.' The purpose of this study is to synthesize donor-
acceptor molecules by applying the [2+2] cycloaddition-retroelectrocyclization (CA-RE) click
reaction and to develop highly efficient photothermal materials (PTMs). By tuning the building
block structures and band gaps, solar absorption and light-to-heat conversion efficiency can be
altered. In this research, several PTMs were synthesized by the [2+2] CA-RE reactions between
the alkyne-containing DTIDT precursor molecule and different olefinic acceptors. The
resulting PTMs were loaded on filter paper by casting the chloroform solutions. Temperature
changes of the PTMs under simulated sunlight were evaluated by thermal images of an infrared
camera. In addition, the evaporation efficiency exceeded 70%.

Keywords : [2+2] Cycloaddition, Donor-Acceptor Molecules, Photothermal Materials, Solar
Steam Generation
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1) C.-Y. Lin, T. Michinobu, Beilstein J. Nanotechnol. 2023, 14, 454.
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Syntheses and Fluorescence Properties of Imidazodiazaborole Derivatives with D-m-A
Structure (Faculty of Science and Technology, Keio University) Youhei Miura, O Ryoka
Tsukimoto, Kosuke Mohri, Naoki Yoshioka

Fluorescent molecules generally have a wide m-conjugated system and exhibit self-
quenching due to m-stacking in the solid state. We have reported that imidazo[1,5-c][1,3,2]
diazaborole skeleton can be chemically modified by cross coupling reactions and exhibits
excellent fluorescent properties in both solution and solid states. In this study, we have
synthesized three derivatives (1a-c) with electron-donor/accepter at appropriate positions to
investigated the effect of the D-m-A structure on the fluorescent properties of imidazo-
diazaborole skeleton. We obtained 1a-c in good yields by the Sonogashira/Suzuki-Miyaura
coupling reaction, and all showed fluorescence both in solution and solid states. Also, 1a-c had
a larger Stokes shift more than 100 nm (1a:127 nm in MeCN). These were clearly larger than
those of the derivatives without the CF3; group (82 nm). the detailed optical properties will be
discussed in connection with their structures.

Keywords : Imidazole; D- 7 -A structure; Organic fluorescence molecule;
Mechanofluorochromism
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Scheme 1 Fig. 1 UV-Vis (solid line) and fluorescence (dashed
line) spectra of 1a in selected solvents (red: MeCN,
black: DCM, blue: toluene).
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Development of Non-Fused Non-Fullerene Acceptors with 1,4-Naphthoquinone Units as
Terminal Groups (Graduate School of Engineering, University of Hyogo)

(OKae Oshitani, Wataru Suzuki, Jun-ichi Nishida, Takeshi Kawase, Tomokazu Umeyama

As a novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fused non-
fullerene acceptor (NFA), we synthesized BCDT-NQ, which has 1,4-naphthoquinone as the
terminal A units, dithienocyclopentadiene as the D units, and 2,1,3-benzothiadiazole as the
central A’ unit. The structure of BCDT-NQ was characterized by '"H NMR spectrum and mass
spectrometry. The chloroform solution of BCDT-NQ showed broad absorption bands in the
visible and near infrared regions with a peak at 691 nm (gmax = 3.5 X 10° M cm™"). The BCDT-
NQ film exhibited a red-shifted absorption maximum at 768 nm. The HOMO and LUMO
energy levels estimated by the cyclic voltammetry measurement of the BCDT-NQ solution in
dichloromethane were —5.13 and —3.73 eV, respectively.

Keywords * Nonfullerene Acceptor; 1,4-Naphthoquinone; Organic Photovoltaics, Conjugated
Polymers; Non-fused
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Scheme 1. Synthetic route for BCDT-NQ.
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Emission Enhancement of Near-infrared Phosphorescence Found in Structurally Similar Host-
Guest System (!National Institute of Technology, Kurume College, *Institute for Materials and
Chemistry and Engineering, Kyushu University) OMisuzu Nakaya,' Taisuke Matsumoto,’
Tsutomu Ishi-i!

An emission enhancement of near-infrared phosphorescence was studied in a host-guest
doped system with structural similarity. An efficient energy-transfer was proceeded from red-
emitting benzothiadiazole dye host to near-infrared-emitting benzoselenodiazole dye guest,
resulting in the enhancement of near-infrared phosphorescence.

Keywords : Phosphorescence; Near-infrared Emission; Host-guest;, Benzoselenodiazoles;
Energy-transfer
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1) T. Ishi-i, R. Kichise, I. S. Park, T. Yasuda, T. Matsumoto, J. Mater. Chem. C, 2023, 11, 3003.
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Fig. 1. PL spectra of the 1 : 2 mixture.
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Regulation of Fluorescence and Phosphorescence Emission in Benzothiadiazole-based Dyes
('National Institute of Technology, Kurume College) OFEri Hirata,' Tsutomu Ishi-i'

A regulation of fluorescence and phosphorescence emission was studied in a series of
benzothiadiazole-based dyes in the solid state. The inherent phosphorescence was maintained
by introducing elector-accepting substituents into the parent dye. In contrast, the introducing
of elector-donating substituents resulted in the phosphorescence quenching together with the

fluorescence enhancement.
Keywords : Fluorescence, Phosphorescence, Benzothiadiazole, Solid Emission
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1) T. Ishi-i, R. Kichise, 1. S. Park, T. Yasuda, T. Matsumoto, J. Mater. Chem. C, 2023, 11, 3003.
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Synthesis of new coumarin probes for determination of the absolute configuration of chiral
amines ('Department of Chemistry and *Research Center for Materials with Integrated
Properties, Toho University, *Department of Chemistry, Education Center, Chiba Institute of

Technology) O Yuuka Gotoh,! Ryoto Araki,! Mari lkeda,® Yoichi Habata,? Shunsuke
Kuwahara'*

The development of simple absolute configuration determination methods for chiral
compounds is important in chemistry and pharmacology. Wolf et al. developed a coumarin
probe that reacts with chiral amines, and succeeded in amplifying the chirality of amines by
CD spectroscopy. In this study, we designed novel coumarin probes (1, 2). 1 and 2 will be easily
coupled with chiral amines by Michael reaction. The chirality of the amine controls the twist
of the two coumarin chromophores, and the twist is detected by the exciton-splitting Cotton
effect of CD.

Carboxylic acid 6 was synthesized from malonic acid 5. After converting 5 to the acid
chloride, it was reacted with amines 7 and 8 to obtain 1 and 2 in 80% and 69% yields,
respectively. Coupling reaction of 1 and 2 with chiral amines are also reported.

Keywords : chiral sensing, chiral amine, CD spectrum, coumarin, determination of absolute
configuration
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1) Thanzeel, F. Y.; Balaraman, K.; Wolf, C. Nat. Commun. 2018, 9, 5323.
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Synthesis and photoisomerization of a new molecular switch with spiro skeleton (' Department of
Chemistry and *Research Center for Materials with Integrated Properties, Toho University,
3Department of Chemistry, Education Center, Chiba Institute of Technology) OMoeka
Notake,! Karina Nakanishi,' Mari Ikeda,?Yoichi Habata,"> Shunsuke Kuwahara'-

Photoresponsive crown ethers have attracted much attention as a part of molecular machines
since the pioneering research on azobenzene-based photoresponsive crown ethers by Shinkai
et al. 1) We have previously reported a new molecular switch trans-1 with a spiro skeleton.
When trans-1 was irradiated at 338 nm light, photocyclization product 2 was obtained instead
of isomer cis-1.

In this study, we designed new molecular switches trans-4 and cis-4 with fluorine to prevent
the formation of cyclized products. trans-4 and cis-4 were synthesized by McMurry coupling
of spiro ketone 9. The structures of trans-4 and cis-4 were determined by X-ray crystallography.
We also report on the photoisomerization of trans-4 and trans-3.

Keywords - molecular switch; spiro skeleton, photoisomerization; photocyclization
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AWFFETIE, BSOS ZTod 7 v R A8 AUTZFHER trans-4 I8 KUY cis-4 A% 5L
7=. trans-4 BL O cis-4 [FAE 7 R 9 D McMurry BOIZED AL, T OREE T X R
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Figure 1. Photoisomerization of 1 and byproduct 2.
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Figure 2. Synthesis of trans-3 and trans-4.
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Development of Fluorescent Agent Inhibiting Lateral Root Growth in Arabidopsis
('Graduate School of Engineering, Kanagawa University)

OKoyo Shibasaki,! Kazuki Sakai,! Kazuki Arai,’ Takeshi Yamada,' and Sentaro Okamoto’

We have discovered a series of IBA derivatives that selectively inhibit lateral root elongation
in Arabidopsis. However, mechanism of the inhibition is still unclear. Among these derivatives,
those having a quinoline skeleton exhibit high activity and high selectivity for inhibiting lateral
root growth. In this study, we designed a derivative having 6-methoxy quinoline structure that
can show the inhibition activity and emits itself fluorescence under UV. The synthesized
derivative showed selective inhibiiton of lateral root elongation in Arabidopsis under agar
culture conditions and emitted the visible light under UV irradiation. We will also report on the
development of molecular probes with additional functional tags. In the future, we will proceed
with imaging using these derivatives and identifying proteins to be evaluated.

Keywords : inhibition of lateral root growth ; IBA derivatives ; fluorescence emission
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A Water-Soluble Helicene: Hydrostatic Pressure Effects and Cellular Uptake (!Department of
Chemistry, Tokyo Institute of Technology, 2School of Engineering, The University of Tokyo) O
Tori Okamura,'! Keiichi Nakagawa,? Shinji Toyota,! Gaku Fukuhara!

Mechanical properties in living systems have attracted much attention as a biomarker. In the
present study, to develop a new pressure-responsive chemosensor that emits circularly
polarized luminescence, we focused on an anthracene-fused helicene skeleton as a fluorophore
that was further modified by hydrophilic side chains. In this presentation, the cellular uptake
experiments of the hydrophobic helicene counterparts and the (chir)optical properties of the
newly synthesized hydrophilic helicene in aqueous solutions under hydrostatic pressure.
Keywords : Chemosensor; Helicene,; Circularly Polarized Luminescence,; Hydrostatic Pressure

MAFIIED Y o 7 HRITIEF ML D &/ W2 D RO S XA A
~v——E L THIATE S |, BHFRETIE, WRTICBT28KETOa 7 4 2
— g VR A OS5 FRIAMEEROZEICE B L RE LSS o — DB &
IToT&EZYL ZOXIREROS & AR CIIMRIEIE A AW T8 72 &1k
ZY oY —OREEZANE LT TV TR LEARICHS LI#EiEE2 oY
EUICEHER L, ~U BB OREGTHIKE L LT Triethylene glycol (TEG) A3 5%
BIKMEANY v (Fig) 2325 Uiz, X COWCHIIRNO U 7V & A L7eE ) (SR
) BIEA A—T I KDY & (R=Ph) ZMifIZEATE
B, EToEORIBFENEAZ A L, ARERTIE, MIBEATRRE & & 2 b L KGN
NV DEREITST-OTHET 5,

O il
sdb Taving

Fig.1 Chemical structure of [3]HA(CsH2TEG3),.

1) Cross, S. E.; Jin, Y. S.; Rao, J.; Gimzewski, J. K. Nat. Nanotech. 2007, 2, 780-783.
2) Mizuno, H.; Fukuhara, G. Acc. Chem. Res. 2022, 55, 1748-1762.

© The Chemical Society of Japan -P2-1am-56 -



P2-1am-57 AAEa B1045S52 (2024)

RNUBE D ZERO—EEARICET D7 IVAVERA F 2EMIC
& % BN a0

CRILREEY) OZJH Jnth ' - s 22!
Singlet Fission in Pentacene Dimers Controlled by Addition of Alkali Metal Ions (Department of
Chemistry, Tokyo Institute of Technology) (OTomoya Kuwabara,' Gaku Fukuhara'

In this study, a series of pentacene dimers through oxyethylene linkers were synthesized for
dynamically controlling singlet fission (SF) by the addition of alkali metal ions. In this presentation,
we report the photophysical properties of the dimers in the absence and presence of alkali metal ions
and the factors that control the SF properties upon the addition of the ions and also upon hydrostatic

pressurization as an external stimulus.
Keywords : Singlet Fission ; Pentacene ; Hydrostatic Pressure
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Figure 1. Chemical structures of pentacene dimers linked with (a) crown ether and (b)

oxyethylenes.

(1) Aster, A.; Zinna, F.; Rumble, C.; Lacour, J.; Vauthey, E. J. Am. Chem. Soc. 2021, 143, 2361.
(2) Hasobe, T.; Nakamura, S.; Tkachenko, N. V.; Kobori, Y. ACS Energy Lett. 2022, 7, 390.
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Chemical Modification Using Coupling Reaction of 2-Benzoylimidazole Based Organoboron
Complexes and Emission Property (Faculty of Science and Technology, Keio University)
Youhei Miura, (OKanta Kato, Naoyuki Ando, Kohsuke Mohri, Naoki Yoshioka

We have reported that imidazo[1,2-c][1,3,2]diazaborole-based organoboron complexes have
fluorescent properties regardless of the state, such as solution, solid, and glass, because of their
rigid and non-planar twisted moieties in the molecular structure. However, there are restrictions
on the molecular structure due to synthetic routes that include severe basic and acidic
conditions. In this study, we report the synthesis of the organoboron complexes having
substituent groups that are difficult to be introduced by previous procedures using coupling
reactions to 11.

When 11 was subjected to the conditions of the Sonogashira coupling, the decomposition
reaction proceeded by the organic base. After optimization of the reaction condition, the
coupling reaction proceeded under the Stille coupling, in which the reaction proceeds under
neutral conditions.

Keywords : Mechanofluorochromism; Organic fluorescent molecules, Imidazole; Boron
Complex

Fexid, 1 I FV[1,2-¢][1,3.2]1Y 7 PR o — L F k& & 8o AR ZE RN, B
¥ ORINENEE T U — VI [G] T DONAR I N LD SARB R BB S A 55720 AR,
G, T AR BEL D IRNMEN SO LR E R FF DT E AWM L T D, LinL, Bk
BERECTREL ORGSR 2 %&?‘ét&b N CTEDLEHIEOFEE N K EMFIS D7
EFRE T _EMBEADRH D, AL TIE, INETHEANRE ChH-TEHELOE A% H
L. 1 \Zxbd BIRf72 5o F Citee ?#57w7 Vo 7 N DWW TR R T A T o7,

{b&W 11 ZESET 7V T O T & AR IR LD 0 MRS D RS LT,
FZTHMESMCRIGHEITT S Stille By 7V 7 ORMBE W CRIGNEITT2E2A,
T TV 7 OGS DET MR SN T, (Scheme 1) 24 B I A 7V 7 RGOSR0
Btz oW il 2.

Ph
F’r

Pr
F‘r\ \ / PhCCSnBug
N \ ‘ Pd catalyst
B " \
D0 ¢

: Ph Ph

Scheme 1. Molecular structure and synthetic procedure of 1a and 1a’.
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Halogenation of aromatic compounds catalyzed by
camphorsulfonic acid-BiCls

(School of Life Dentistry at Niigata, The Nippon Dental University) OKiyoshi Tanemura
Keywords: Halogenation; Aromatic Compounds; BiCl;; NBS; Suzuki-Miyaura

Cross-Coupling

Halogenation of aromatic compounds is one of the widely used reactions in organic
chemistry. Aromatic halides are important intermediates which were employed in
metal-catalyzed cross-coupling reactions such as Suzuki-Miyaura cross-coupling, Grignard
reactions, substitution reactions, the preparation of natural products, pharmaceuticals, and
materials science. N-Bromo-, N-chloro-, and N-iodosuccinimides (NBS, NCS, and NIS,
respectively) are superior halogenating reagents in terms of ease of handling. We have
previously reported that FeCls is an efficient catalyst for the halogenation of aromatic
compounds with NBS, NCS, and NIS in MeCN.' However, this method required large
amounts (10-100 mol%) of FeCls. In this report, we describe the efficient and practical
procedure for the halogenation of aromatic compounds with NXS catalyzed by 0.5-10
mol% of p-camphorsulfonic acid (CSA)-BiCl; in MeCN. CSA and BiCls are not expensive
reagents. The reactions can be conducted under an atmosphere of air. Furthermore, we
report one-pot bromination followed by Suzuki-Miyaura cross-coupling reactions.

Aromatic bromination catalyzed by 0.5-10 mol% of D-camphorsulfonic acid—BiCl;
with N-bromosuccinimides (NBS) was carried out in MeCN under air conditions. The
procedure was extended to the reactions with N-chlorosuccinimides (NCS) and
N-iodosuccinimides (NIS). In all cases, the corresponding halides were obtained in good to
excellent yields. One-pot bromination / Suzuki-Miyaura cross-coupling reactions were
achieved without the removal of the solvent.

R (0.5-10 mol%) CSA-BiCl; R
NXS | X
> =X
MeCN Z
X=Cl, Br, |

CSA: D-Camphorsulfonic acid

Scheme 1. Halogenation of aromatic compounds.

Ar'B(OH),
cat. PdCly(PPhj),
NBS K,CO3, H,0
cat. CSA-BICl; J
AH ———————— [ArBr] Ar—Ar
MeCN , 80°C,4h
Not isolated

Scheme 2. One-pot bromination / Suzuki-Miyaura cross-coupling reactions.

1) K. Tanemura, T. Suzuki, Y. Nishida, K. Satsumabayashi, T. Horaguchi, Chem. Lett., 2003,
32,932.
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Synthesis of Aryl Enol Ethers from Phenols and Ketals (National Institute of Advanced
Industrial Science and Technology) OKwihwan Kobayashi, Shun-ya Onozawa, Koichirio
Masuda

Aryl enol ethers are used as organic synthesis and polymer chemistry intermediates are less
explored to them because of its synthetic difficulty. Synthetic methods for aryl enol ethers from
phenols are limited to Buchwald-Hartwig alkoxylation and Ulmann-type etherification with
vinyl halides or vinyl triflates, which are required halogenated substrates, transition metals, and
equimolar bases. We developed a halogen- and transition metal-free synthetic method of aryl
enol ethers from phenols and ketals via an acid-catalyzed ketal-exchange and methanol
elimination step. Aryl enol ether was obtained from 2-naphthol and cyclohexanone dimethyl
ketals with trimethylaluminum as a pre-catalyst in 86% yield. Obtained aryl enol ether was also
transformed into diaryl ether via dehydrogenation.

Keywords : Aryl enol ether; Phenol; Ketal; Aluminum

TV =Nz )= =T UE, AEEEROR Y v — B RO E LTHY LS
N, ZOBRDOEEL SBIEENI 720, 7 = ) —VEERENE LT U —> )
— /L= —7 N OEREE L TIE, Buchwald-Hartwig 7 /L 2% 2{EX°> Ulmann % A 7D
T—T R B LD, TN E=ANT A RELIIE=V NI 7L — &2 vV
YINR—= NPT HMEND LT T BEASRCIBRI & O E v 5 M3
NoTo, ARFEAT, 7=/ —VEEF X —VEHEFREE LIZT ) —L ) —/LT
—T VOB RRIEEMEST U, ZAUTERREEIC X5 7 X — VA S E A ) — VG
IR T D 2 & CERIND,

EERZ 2-F T b=y antt ) O AFATZ— L EFEE L, FY AF
NT NI =g Ll LSS DZ T HHUOT Y —v ) — Lo —TF )L %
6% DR THL Z LN TE, BT, FonlT Y —L=x ) —/Lx—7 VEiK
BRIGERBATH LT AEEOY T ) — Lo —F L~ LB TE 5

OH [ketal exchange] [MeOH elimination] [dehydrogenation]
ArO OMe

MeOH
° MeOH diaryl ether
aryl enol ether

ref) Org. Biomol. Chem. 2023, 21, 8259—8262.
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A Synthetic Study of Diaporisoindole A Using Chiral Selenium-catalyzed Lactamization

(!Chiba University, >RIKEN) ODaiki Yamamoto,"? Takuya Hashimoto,'*?

In our research group, successful enantioselective lactamization reactions of N-
fluorosulfonyl-B,y-unsaturated amides using selenium catalysts have been achieved. In this
presentation, we report on the asymmetric total synthesis of diaporisoindole A, a novel
isoprenylisoindole alkaloid derived from mangrove endophytic fungi, employing selenium-
catalyzed lactamization as a key step, followed by a Diels-Alder reaction utilizing the electron-
deficient alkene moiety of the subsequent lactam. Initially, p-cresol was employed as the
starting material, and through multiple steps, lactamization precursor 1 was synthesized.
Subsequently, lactam 2 was synthesized through a lactamization reaction using a chiral
selenium catalyst. For the subsequent Diels-Alder reaction, diene 4, synthesized in three steps
from methyl acetoacetate, was employed to generate compound 3. Ongoing investigations
focus on the de-fluorosulfonylation and aromaticization steps.

Keywords : Selenium, Lactam, Alkaloid, Diaporisoindole A

MIFFEE T, B LA V2 N-7 b4 0 2R = b-By-REaf7 2 Ro—
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HXDHFHA VY T L= A VA F—LT )NV T1uaA KT diaporisoindole A D& L
T 7 2 MMEBOR & FEK T 7 X AOBEFARMET VT AL 2RI L T2 Diels-
Alder SUGZEEUG & T D AT 2B HONTHET D 2, £9, HEWELEL
Tp-7 V=&, OB EZRTT 7 % 2MERIGRIBME 1 AR LT, =D
%, ¥TNELVUMEEZ W T 7 2 MMUBOSIZE D 77 2N 2 A LT, #i<
Diels-Alder UG TIET & NEFEA T ANO 3B TERING V= 42N T3 %
B LTz, EDBRDOWLT VA r 2R = b FEBRIC OV TG e E et 21T

ST A,
OMe
OMe
CONHSO,F O Z OTMS 0
P ! ( TBSO™
@ Y \SOZF R N\SOQF —_—

o H | OH H o H | OH 4 : o H | OH diaporisoindole A

/@: Diels-Alder /@E
() (o) Reaction o
1 2 3

1) A K&, Lk BR A B4 AAEERH 103 BIFEFFES K703-3am-04
2) H.Cui, Y. Lin, M. Luo, Y. Lu, X. Huang, Z. She, Org. Lett. 2017, 19, 20, 5621-5624.
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Synthesis and characterization of [7] helicenes with a dimethoxy group at the symmetry
position ('Graduate School of Engineering, Tokyo Denki University) OMasato Yada, Makoto
Miyasaka

Helicenes, polycyclic aromatic hydrocarbons with a nonplanar helical structure formed by
ortho-fused aromatic rings such as benzene, have no chiral carbon but exist as right-handed (P-
form) and left-handed (M-form) mirror-image isomers". These compounds have a helical
delocalized m-electron system and are characterized by semiconductivity, photoconductivity,
conformational stability, circularly polarized emission properties, and optical absorption in the
visible range?. Carbohelicenes without substituents have the problem of low fluorescence
quantum yields, and the introduction of substituents has been reported as a method to improve
fluorescence quantum yields. In our laboratory, we have reported the synthesis of unsubstituted
or halogen-substituted [7]helicenes. In this study, we report the synthesis of chiral helicene
derivatives in which methoxy groups are introduced at 2,17- and 4,15-positions, which are the
terminal symmetry positions of the [7]helicene skeleton.

Keywords : Helicene; Chiral; Circular polarized luminescence

RB U EOBEFBENAN Mie LT TEIFFEOBIERE 261 5 L2875
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1) C. Chen, et al., Chem. Rev. 2012, 112, 1463-1535.
2) S. Raouafi, et al., J. Mol. Struct. 2022, 1268,133680

© The Chemical Society of Japan -P1-1pm-04 -



P1-Tpm-05 A& H1045S52 (2024)

2-A— KRS IEDRERE L L TOFA

(R LR B BE o B [UERREE 2) i (20 2R #K2 - R 6k 2 - W85 3hifE 2

M AR 2 - OFAR JEAN 2 - 5 B2

2-lodobenzoyl Group as a Protecting Group for Alcohols Deprotected Under Mild Oxidation
Conditions ('Graduate School of Science, Okayama University of Science, *Faculty of Science,
Okayama University of Science) Jin Nakamura!, Yuta Mori?, Tatsuya Oda?, Takumi Masuhara?,
Yuna Yamada?, O Atsuhito Kuboki'?, Masayuki Haramura'-?

Acyl protecting groups are generally stable under oxidative conditions. 2-lodobenzoyl group
has been reported as an acyl protecting group deprotected under oxidative conditions, however,
there is concern about side reactions caused by highly reactive oxidizing agent and
saponification of other acyl groups. We would describe an improved deprotection procedure of
2-iodobenzoyl group to afford various alcohols using OXONE as a weak oxidizing agent and
TBAHSO; as an additive under neutral conditions. Other acyl protecting groups such as acetyl
and benzoyl groups were stable under the conditions.

Keywords : Acyl Protecting Group; Deprotection; 2-lodobenzoyl Group
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Dioxane-H,0

1) R. A. Moss, P. Scrimin, S. Bhattacharya, S. Chatterjee, Tetrahedron Lett., 1987, 28, 5005.
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Synthesis of 2-Vinylnapthalenes via Gold(I)-Catalyzed Cyclopropanation of Indenes
(‘Department of Applied Chemistry and Bioscience, Chitose Institute of Science and
Technology) OShota Nakagawa' and Yoshikazu Horino'

We previously developed a mild and general method for the synthesis of
vinylidenecyclopropanes (VDCPs) via gold(I)-coordinated allenylidene species (eqn 1).
VDCPs are synthetically valuable molecules due to their extraordinary properties. In this study,
we found that the reaction of indene 4 with tributylstannylated propargylic acetates 1 in the
presence of gold(l) catalyst yielded 2-vinyl-substituted naphthalene derivatives 5 (eqn 2). This
reaction is considered to proceed via a rarely reported allenylidene-gold(I)-mediated
cyclopropanation and ring-expansion reaction. Interestingly, the tandem reaction proceeded
when JohnPhos or IPr ligands were used. On the other hand, the use of phosphine ligands other
than JohnPhos or IPr provided cyclopropanation reaction products.

Keywords : Gold; Cyclopropanation; Ring Expansion, Indene; Naphthalene

BHRETIL, — MO TF A MESMBAFET, N TF AR = VN ERR L
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o VEBRT 7 X L UFERS MRS R R L (KX2),

Ph3PAUCI (5 mol%)

AcO AgSbFs (5 mol%) Ar
6 0
—=——SnBu; + < Ar = (1)
R
3

CH,Cl, g
1 2 (10 equiv) rt, 15 min

(JohnPhos)Au(MeCN)SbFg

(5 mol%) OG
1 2
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5

4 (10 equiv) rt, 1h
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CH,Cl,
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Synthesis of Phenylpropanoids in Coreopsis lanceolata L. Petals
(Graduate school of systems engineering, Kinki University) (OMatsunaga Takuma, Okada

Yoshiharu
Keyword: Coreopsis lanceolata L.; Phenylpropanoid; 3-Keto Phosphonate; Antioxidant

Previously, we have reported the isolation of 7,3”,4’-trihydroxy-8-methoxy-flavanone,

2’,3,4,4’-tetrahydroxy-3’-methoxychalcone- oMe O oH
4’-glucoside, (Z2)-3°,4°,6-trihydroxy-7-meth- Y O OH| o
oxyaurone from Coreopsis lanceolata L. Ho I I

(2',3,4,4'-tetrahydroxy-3'-methoxychalcone-4'-glucoside)

petals and the synthesis of their analogues. (ianceoiin)

OH OH
OMe
HO. 0.
OH OH
C

[-Keto phosphonates and aromatic aldehydes. S
((2)-3',4' 6-trihydroxy-7-methoxyaurone) (3',4',7-trihydroxy-8-methoxyflavanone)

o-(dimethylphosphono)-2-methoxy-3- (leptosicin)

We reported herein the synthesis flavanones

and flavonols from chalcones prepared with

methylacetophenones were readily prepared from pyrogallol in 7-26% yields with four steps.
Reaction of the acetophenones with aromatic aldehydes in THF included DBU as base gave
the corresponding chalcones in 85-98% yields. Treatment of the chalcones in boiling methanol
with potassium fluoride gave flavanones in 22-51% yields. On the other hand, treatment of
the chalcones with hydrogen peroxide in sodium oxide solution gave flavonols in 34-43%

yields.

Scheme 1. synthesis of chalcones 4a-d, flavanone 5a-d, and flavonol 6a-d.

R?0,

OR®
OMe
OH 5 OMe
R'O. oMOoM RO CHO  pio oMol
H OH ———» DBU, OR® HCl
E— —_—
e e THF, r.t. | THF-HO, rt.
P(OMe),
||
o
2a,b

o o
3a-d

OR®

OR®
OMe O OMe O
4 R*O. 0.
oR oH RS KE___ oR?®
I MeOH, reflux

30% H,0,
NaOH aq, r.t.
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Reductive multiple propargylation of corannulene ('School of Biology and Integrated Sciences,
Nagoya City University, *Department of Materials Science and Engineering, Graduate School
of Engineering, Nagoya University, *Division of Chemistry, Faculty of Pure and Applied
Sciences and Tsukuba Research Center for Energy Materials Sciences (TREMS), University of
Tsukuba, *Department of Chemistry, Graduate School of Science, Kyoto University)

OKaiki Nishi,! Shinobu Aoyagi,' Kazuhira Miwa,? Toru Amaya,' Takahiro Sasamori,? Takashi
Kurogi,* Hideki Yorimitsu*

We had achieved multiple propylation of Cg", multiple methylation? and allylation® of
corannulene (CoHio) using reduction with sodium dispersion (SD) and the following
electrophilic reaction with dialkyl sulfate. To apply this reaction to multiple propargylation of
Ceo and corannulene, we have designed and synthesized a novel reduction-resistant electrophile
1 with propargylic groups protected with triisopropylsilyl (TIPS) groups. We reacted 1 with
corannulene in the presence of excess SD in THF at 50 °C for 2 h under sonication, and
consequently obtained two kinds of bis-TIPS propargylic corannulenes 2 and 2'. The
differences in positions of TIPS propargylic groups between 2 and 2' were revealed using NMR
and X-ray crystallography. This reaction would be potentially applicable to multiple
propargylation of Cgo and to advanced functionalization using Huisgen cycloaddition reaction.
Keyword: Corannulene,; Sodium Dispersion; Propargylation
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2 2' R

1) K. Miwa, S. Aoyagi, T. Sasamori, S. Morisako, H. Ueno, Y. Matsuo, H. Yorimitsu, Molecules. 2022, 27, 450.

2) K. Miwa, S. Aoyagi, T. Amaya, T. Sasamori, S. Morisako, T. Kurogi, H. Yorimitsu, Chem. Eur. J. 2023, 29,
€202301557.

3) K. Ohtake, K. Miwa, S. Aoyagi, S. Morisako, T. Sasamori, H. Yorimitsu, The 103" CSJ Annual Meeting (2023)
[P3-2vn-06]
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Ir-Catalyzed C-H borylation of benzyl position; substrate scope and effects of multidentate
ligands (Sophia University) OXKou Kagawa, Tatsuya Nonaka, Ryuto Horikoshi, Natsumi
Naito, Noriyuki Suzuki

There have been many reports on metal-catalyzed site-selective C-H borylation reactions,
while examples of selective borylation of the benzyl position are still rare.” We recently
reported Ir-catalyzed borylation of a benzyl position using N,N-multidentate ligands.? In this
study, we investigated scope of substrates, as well as steric and electronic effects of ligands.
Borylation reaction of 4-methylbenzoate ester using iridium complex and bidentate ligands as
a catalyst system revealed that pyridyl-triazole ligands gave the benzyl-borylated product in
good yield and selectivity. Attempts with varied substrates indicated that toluene derivatives
bearing electron-withdrawing groups on para-position prone to afford the benzyl-borylated
products.

Keywords : Borylation, C-H Activation, Iridium, N,N-Bidentate ligand
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Ligand

1) M. A. Larsen, C. V. Wilson, J. F. Hartwig, J. Am. Chem. Soc. 2015, 137, 8633.
2) M. Asoma, N. Suzuki etal. A AR(LF 35 103 FFFEL Pl-1am-97 (2023).
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Ir-Catalyzed C-H borylation of benzyl position; study on catalytically active species (Sophia
University) OKentaro Kasai, Hiroshi Araki, Keigo Sakurai, Noriyuki Suzuki

Iridium-catalyzed aromatic C-H borylation has attracted much attention. Reports on
borylation of benzyl position, on the other hand, has been still rare." In this study, we employed
a few N,N-bidentate ligands for Ir-catalyzed borylation. Various N,N-ligands and
[[r(OCHs)(cod)]>» were used for borylation of ethyl 4-methylbenzoate with an equimolar
amount of Bopiny. Product 1 was obtained selectively, of which the benzyl position was
borylated. Reactions with substituted ligands resulted in similar yields and selectivity,
indicating that no significant electronic effects of the ligands. The ligand bearing bulky
substituents gave 1 with higher selectivity. The attempt with a ligand bearing oxazole gave an
ortho-borylated product 3 selectively. Kinetic isotope effects of the selective formation of 1
and 3 were investigated; ku/kp were 1.11 and 1.95, respectively.

Keywords: Borylation, C-H Activation, Iridium, N,N-bidentate ligand

A U 20 SEEARfRE A W72 5 FER EOME RN C-H &R v R UG TE
HEEHTWDE, —F, XUV NMMLOR D ZALIZ DWW IR E I N3 D72y D) K
WFZE CIEBHE D N,N- " JFERNL % AW T Ir il c X 5 C-H & 7 B 2R A,
BT A MBI W TR L, BV U E%EE > NN- JERANL T &
[Ir(OCHs3)(cod)], 2O fifEFE I L, FEOE ST 27— F ¥R 1 2 (Bapin) & T
4-AFNVEREFRZT VORI FECEIToTZE A, XRUVIMINR YRS =4
R 1 DSBS DIV, BUL T OB TR Z TR D - DIk 2 7RE#E R &
AT LN F CRISERATENE LW ERIIA OGN o7, mEm W EHRIEEZFFO%
AWl ZA 1 BREWBRETE LN, 1A%V AL &2 B OB 72
7o & T AR AV ML TS ET LT 3 MELMICE LT, 1 & 3 OERY
TR AR DWW TR RN R R 2B L2 & 2 A ka/ko XENEIL 111 & 1.95

ThoT,
o) OEt Bopin, 1 equiv. R
Ir source, 2 mol% B X

N,N- Ilgands 2 mol% pin | A

N \

Bpin N._ ..o

Hs Hs
Bpm N,N-ligands
1 2 3

1) M. A. Larsen, C. V. Wilson, J. F. Hartwig, J. Am. Chem. Soc. 2015, 137, 8633.
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Bis(1-indanyl)amine Bk 7 > E = LIEDE R & Z DB B b
A RE

(RRSEHEEET) OFIL #& - FEX E5k

Synthesis of Bis(1-indanyl)amine Quaternary Ammonium Salts and Their Phase Transfer
Catalysis (Department of Chemistry and Biochemistry, Waseda University) OAoi Sugiyama,
Nobuhiro Kanomata

We have developed chiral pyridinophane-based phase-transfer catalysts (PTCs) and
evaluated their catalytic functionality in asymmetric alkylation, achieving high
enantioselectivities in C-C bond formation. However, the lengthy syntheses of these catalysts
lead to difficulty in their availability. In this study, we designed a novel, more accessible
quaternary ammonium salt 1, synthesized via reductive amination of 1-indanone with (1R)-
aminoindane followed by methylation of the resulting bis(1R-indanyl)amine. Their PTC
activities in the asymmetric benzylation of glycine derivatives were also evaluated. An
asymmetric benzylation reaction was performed using PTC 1 in toluene/50% KOH solution to
give the desired but racemic product rac-3 in 64% yield. Although PTC 1 demonstrated the
catalytic activity, no significant enantioselectivity was observed in such reactions.

Keywords : Phase-transfer catalysis; Quaternary ammonium salts; C-C bond formation; Bis(1-
indanyl)amine

BrFINETITHEAFE Y O 77 UL e A S HEBEMEZ G L, A7
T VX WA OBSREREAT 21T - T & 7=, PrE2 DLW BAF 2L IR L O
WERTH LN D7, A RIZITR W IR Z MEE & 3 2 T O Al o 5 CRRE T
bolz. I TAMIETIE, KYBEICAERATRERA v & U FsE AT 2 HMEET
B ULEEARE - AL, 7YV URFREROARF R UL VI T D R B i
A A BTN L7z

fift it & U T V> 5 N,N-dimethyl-bis(1R-indanyl)amine 1 %, 1-indanone & (IR)-
aminoindane DiE L7 X /b THF 5 415 bis(1R-indanyl)amine % ¥ A F /L1t L TH AL
L7z, 557l 1 %2 v T b bz 2/50% KOH /KA DIRATREET, glycine #E
K2 DRFRDIUISEIT -T2, T OFER, 1ITMHEBEfEE - L CoiEtEz2mr
L CPET2 @ phenylalanine #5E (K 3 Z U 64% CTH X2 b DD, 3ILT7EIKTHY,
BHE 7 ) o F RN IR SN o T2, FEIC O W CIEIARRIC THIET 5.

o s ©
(0] Cat. 1[2.0 mol%)] oh N 5 \ /@ Br
BnBr [2.0 eq] - ' N
PN Aoras — PNy oa | (TN
Ph toluene/50% KOH aq, -20 °C, 1d Ph Bn E
f (R.R)-1

64%
2 rac-3

1) O’Donnell, M. J.; Benett, W. D.; Wu. S. J. Am. Chem. Soc. 1989, 111, 2353-2355.
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Reaction of N-Sulfonyl-1,2,3-Triazole with B-Diketone

(‘Department of Applied Chemistry, Kobe City College of Technology, *Advanced Course of
Applied Chemistry, Kobe City College of Technology) OTakuya Koizumi,' Yuto Yabuuchi,
Yuki Sakai,' Taiga Fujimoto, ' Ryoto Itani,' Naoki Michihira' and Takuto Kamio'
Keywords: N-Sulfonyl-1,2,3-Triazole; Imino Carbenoid; 1,3-Diketone; Ligand Effect

Imino carbenoids I derived from N-sulfonyl-1,2,3-triazoles 1 can undergo useful
tandem reactions, because they have a nucleophilic imino group in addition to an
electrophilic carbenoid moiety.'” In the present study, we investigated that Rh(II)-catalyzed
reaction of N-mesyl-1,2,3-triazole (1a) with cyclic S-diketones 2.

Enaminones 3a were formed as a major product by the 2 mol% Rha(piv)s-catalyzed
reactions of 1a with 3 equiv. of 2a—c¢ (Scheme 1, Table 1, Entries 1, 2, and 4). Furthermore,
2,3-fused pyrrole 4ac was obtained in moderate yield by the 2 mol% Rh(Il)-catalyzed
reactions of 1a with 3 equiv. of dimedone (2¢) (Table 1, Entries 3, and 4).

On the other hand, in the case of the 2 mol% Rh(II)-catalyzed reactions of 1a with 3
equiv. of 5-phenyl-1,3-cyclohexanedione (2d), the imino carbenoid Ia-participated products
3ad and 4ad were not observed, and the triazole skeleton-remained products 5ad and 6ad
were obtained as a major product (Scheme 2).

(o) (o]
74 N,Ms
’ (o]
Ph\(\N,MS Rh cat. Ph\n/§N,MS R 2 R
1 —_— —_—
N=N N, [Rh]
Dry Toluene R
1a Ia
Scheme 1
Table 1. Reaction of triazole 1a with cyclic f-diketones 2 under various conditions?®
i b (o,
Enty 2 R R Rh cat. Temp. Yield" (%)
3a 4a
1 2a H H Rh(piv), 100 °C 42 -
2 2b CH; H Rh(piv), 100 °C 58 -
3 2c CH; CH3 Rhy(hex), 100 °C 23 22
4 2c CH; CH3 Rh(piv), 100 °C 33 12

aConditions: 1 (1.0 mmol), 2 (3.0 mmol), 4 A MS (400 mg), and Rh(ll) catalyst (2 mol%) were combined in
solvent (5 ml) and stirred under an argon atmosphere. ®Isolated yield.

o
o w:j w;j

N=N Rhy(piv)4 or
Rhy(hex),
1a Dry Toluene
100 °C

Ph Ph

Z—z

Scheme 2
1) a) Davies, H. M. L.; Alford, J. S. Chem. Soc. Rev. 2014, 143, 5151. b) Gevorgyan, V.;
Chattopadhyay, B. Angew. Chem., Int. Ed. 2012, 51, 862. 2) a) Cheng, W.; Tang, Y.; Xu, Z.-F.; Li,
C.-Y. Org. Lett. 2016, 18, 6168. b) Mi, P.; Yuan, H.; Wang, H.; Liao, P.; Zhang, J.; Bi, X. Eur. J. Org.
Chem. 2017, 1289.
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Push-pull chromophores with different heterocyclic donor moieties
synthesized by [2+2] cycloaddition-retroelectrocyclization reaction

(*School of Materials and Chemical Technology, Tokyo Institute of Technology)

(OXu Chen,* Tsuyoshi Michinobu?

Keywords: Push-Pull Chromophores; Heterocyclic Donors; Nonplanar Structure; [2+2]
Cycloaddition-Retroelectrocyclization Reaction

The [2+2] cycloaddition-retroelectrocyclization (CA-RE) reaction is an effective method
for synthesizing push-pull chromophores with the advantages of the click reaction.! 2-[4-
(Dimethylamino)phenyl]-3-([4(dimethylamino)phenyl]-ethynyl)-buta-1,3-diene-1,1,4,4-
tetracarbonitrile (DDMEBT), obtained by the [2+2] CA-RE reaction, is a promising nonlinear
optical (NLO) material.2 DDMEBT can form a homogenous film with high-optical quality due
to the nonplanar structure, leading to further advanced applications in all-optical switching.

NLO properties of organic molecules can be tuned by molecular design. In this study, we
designed and synthesized various donor-substituted 1,1,4,4-tetracyanobutadienes (TCBDs), in
which the donor moiety is substituted with different heterocyclic substituents, including
pyridine, carbazole, indole, and benzothiadiazole, referring to the structure of DDMEBT. These
new TCBDs were characterized by *H-NMR, *C-NMR, FT-IR, and MALDI-TOF MS. Optical
properties, electrochemical properties, and thermal stability of these chromophores were
investigated by UV-Vis spectroscopy, cyclic voltammetry, TGA and DSC. Single crystal XRD
data were employed to estimate the bond length alternation of the donor cyclic unit, which is a
good indication of the efficiency of intramolecular charge transfer from donor to acceptor
moieties.

=——TMS
Pd(PPh3)2Clz, Cul, PPhy’

piperidine ﬂ R—= )“@75 XRQ};
R= N
O N\S/N
N
:
ol

1) T. Michinobu, F. Diederich, Angew. Chem. Int. Ed. 2018, 57, 3552. 2) T. Michinobu, J. C. May, J. H.
Lin, C. Boudon, J.-P. Gisselbrecht, P. Seiler, M. Gross, |. Biaggio, F. Diederich, Chem. Commun. 2005,
737. 3) a) B. Esembeson, M. L. Scimeca, T. Michinobu, F. Diederich, 1. Biaggio, Adv. Mater. 2008, 20,
4584. b) L. Dallachiesa, I. Biaggio, Opt. Lett. 2022, 47, 1924.

R-Br/I

0,, CuCl, TMEDA
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FTIELUTRSALRUEOAI
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Color Changes of Naphthalenetetracarboxylic Acid Diimide Derivatives by Odor Substances

(Osaka Research Institute of Industrial Science and Technology) OReiko Yamashita

FERDICBELVMEIZES

Naphthalenetetracarboxylic acid diimide derivatives with different functional groups were
synthesized as pigments that allow easy visual recognition for the presence of odor substances
in living spaces. In this presentation, we will report the synthesis of the derivatives and the
color changes of derivatives obtained by exposing these derivatives to various odor substances
such as acetaldehyde, hydrogen sulfide, and acetic acid.

Keywords : Odor Substances, Naphthalenetetracarboxylic Acid Derivatives, Color Change
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1) WFHT, BEwr : BALFERE 96 BREES Q0165 H THE, AN B A(LFE, 2016,
2PA-162
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Regioselective condensation of 3,5-dimethylisoxazole with aldehydes not using strong bases
('Graduate School of Science and Engineering, University of Toyama) O Aki Tanaka,'
Kyosuke Sugihara,' Hitoshi Abe !

The a-proton which is adjacent to two carbonyl groups in B-diketone, referred as to active
methylene, has high acidity, and can be easily deprotonated by weak bases. Then, the resulting
anion reacts with electrophiles affording a-substituted products. On the other hand, the y-proton
of B-diketones is less acidic, therefore, when two equivalents of a strong base such as LDA are
used, the dianion species will be formed and reacts with electrophiles only at the y-position.
However, this method is not suitable for industrial use because of employing the strong base.
In this study, we converted acetylacetone into isoxazole followed by condensation with various
aldehydes. Then, the condensation product was reductively transformed into [B-diketone.
Consequently, we obtained y-substituted B-diketone using milder reaction conditions than the
conventional method.

Keywords : 3,5-dimethylisoxazole, aldehyde, condensation, regioselective, milder condition

B-T7 M ALEMD o DT 1 b ATEEMEE D E < BRI WL TR G I
7a FALBEITT S, OB AL ) T — IRREFHIEKETDHZET a fiL
NEMRESE AN TX D, —FH, LDA R EOiEREE 2 FEHWA LT =4 B
U, y ALEHRIESEAZIT) ZENTED D, L LR liEERE ADoK
EIHRESRGZ LB L3570 E TEMAICITE LTy, £ 2 THxld, ks
MEE LIRWVIRMZR & T T y (ICEBRENBEAINT B-T7 M ALEMO AR
ZRR AT,

AWETIETEFATE DO RHITHFEETE L4 A FH Y — i LTT
v R—= VBRI S & e Uiz, £ OfER, MR EHA WD 2 ealtkaxleT vTe RE
D PAKFEE BUSDIMLERIRANZEIT LT, D%, O Y A F ¥y — L 28 eH)

WZBHET 2 2 & TRAMEIIIC ¢ MLICEBRENEA I N B-U 7 M ALEWRE L
71 (Figure 1),

X
H™ R reduction/
NH,OH condensation N—O hydrolysis

acetylacetone isoxazole

Figure 1. Regioselective condensation of B-diketones

1) Kel'in, A. V.; Mioli, A. Curr. Chem. Org. 2003, 7, 1855.
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Synthesis of 4-Alkynyl-2-pyrones using Conjugate Addition Reaction of Diethyl Malonate
Derivatives to Dialkynyl Ketones and Its Application (Graduate School of Engineering, Mie
University) Kotaro Hirano, OKosuke Sakurai, Iwao Hachiya

The pyrone skeleton is an important structure found in many natural products. Recently, we
have reported the synthesis of pyranoindoles via intramolecular amination of 3-amino-2-
pyrones."” In this study, we have succeeded in synthesizing 4-Alkynyl-2-pyrones 3 with
multisubstituted groups such as internal alkynes, ethoxycarbony and amino groups by
conjugate addition of 2-aminomalonate 2 to dialkynyl ketones 1. In this poster presentation,
we report on the substrate scope and synthetic study of pyranopyrrol-7-one 5 and pyranopyran-
1,6-dione 7 by subsequent functional group transformations.

Keywords : Alkynyl Ketone; Conjugate Addition Reaction; 2-Pyrone
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1) K. Fukuoka, K. Imai, K. Hirano, S. Goto, R. Miura, 1. Hachiya, Asian J. Org. Chem. 2022, 11,
2¢202200110.
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Synthesis of B-Carboline-1-one by Intramolecular C-H Amination of 3-Amino-2-pyridone

(Graduate School of Engineering, Mie University) Rikuto Sasaki, O Akihiko Matsuo, Iwao
Hachiya

Synthesis of 2,3-disubstituted B-carbolin-1-ones is disclosed using copper and iridium-
catalyzed intramolecular amination of 3-amino-4-phenyl-2-pyridones prepared by the
conjugate addition reaction of diethyl 2-aminomalonate having a bulkier ketimine moiety to
alkynyl imines. The transformation of the synthesized 3-amino-4-phenyl-2-pyridones using
copper and iridium-catalyzed intramolecular amination produced 2,3-disubstituted f-carbolin-
1-ones in good yields.

Keywords : C-H Amination, 2-Pyridone; -Carboline-1-one
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1) Masuda, H.; Morishita, H.; Sasaki, R.; Takahata, K.; Uemura, K.; Hachiya, I
ChemistrySelect, 2022, 7, ¢202201737.
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Synthesis of 4-Ethoxycarbonyl-B-carbolin-1-ones via C-H/N-H Cyclization of 3-Amino-2-

pyridones as a Key Reaction (Graduate School of Engineering, Mie University) Honoka Mori,
(OMaho Morimura, Iwao Hachiya

B-Carbolin-1-ones are found in various alkaloids, and in particular, substrates with a carbonyl
group at the 4-position are known to possess biological activity. We have previously reported
the synthesis of 4-ethoxycarbonyl-f-carbolin-1-ones 4 by intramolecular Buchwald-Hartwig
amination of 3-amino-4-(2-bromophenyl)-2-pyridones 3, which was synthesized by conjugate
addition of diethyl 2-aminomalonate to alkynylimines having a bromo group.? However, this
method requires the prior introduction of a bromo group as a coupling clue, which is a
disadvantage in terms of the large number of steps and atom economy. In this work, we have
found that 4-ethoxycarbonyl B-carboline-1-ones 4 can be synthesized by intramolecular C-H
amination of 3-amino-2-pyridones 7 via iridium-catalyzed carbon-hydrogen bond activation. In
this presentation, we report on the scope of substrate and reaction conditions.

Keywords * Intramolecular C-H Amination; 2-Pyridone; f-Carbolin-1-one
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1) Miura, R.; Goto, S.; Hashimoto, T.; Hachiya, 1. ACS Omega. 2020, 5, 15631.
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Synthesis of Pyrroles by Intramolecular Cyclization of f-Cyanocarbonyl Compounds Using

Titanium Tetraiodide (Graduate School of Engineering, Mie University) Shunya Tochigi, O
Taichi Uemura, Iwao Hachiya

Pyrrole, a nitrogen-containing hetero 5-membered ring compound, is often found in natural
products and bioactive substances, and the development of efficient synthetic methods is highly
desired. The intramolecular cyclization of B-cyanocarbonyl compounds using titanium
tetraiodide proceeded to produce pyrroles. In the presentation, we report on the scope of
substrate in detail.

Keywords : Titanium Tetraiodide; Pyrrole; Intramolecular cyclization;
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1) I. Hachiya, M. Shimizu, Terahedron Lett. 2014, 55, 2781. 2) 1. Hachiya, Y. Minami, M.
Shimizu, Heterocycles 2009, 79, 365. 3) K. Yashiro, K. Sakata, I. Hachiya, M. Shimizu,
Heterocycles 2016, 92, 2032. 4) 1. Hachiya, S. Nagoshi, M. Shimizu, ACS Omega 2019, 4,
10463.
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The effect of intramolecular hydrogen bond on fluorescence of C4N4 ('Graduate School of
Pharmaceutical Science, Keio University, *Institute of Microbial Chemistry) OMao Niimura,'
Miki Kohei,' Ryosuke Tsutsumi,' Naoya Kumagai'*

C4N4, a new scaffold for fluorescent material based on a 2,5-diaminopyrimidine core, features
a single-step modular synthesis, high quantum yield, and large Stokes shift, anticipating a broad
range of fluorometric applications. Recently, we found that the C4N4 compounds with a
hydrogen-bonding functional group proximal to the central pyrimidine core prefer non-
radiative decay. In this study, we performed systematic investigation to elucidate the effect of
steric and electronic properties of neighboring hydrogen-bonding units on the physicochemical
behavior of C4N4. C4N4 compounds with various substituents bearing hydroxy and amino
groups were examined. Most of the C4N4 compounds capable to form intramoleculrar
hydrogen bonds were non-fluorescent, while some compounds bearing specific functional
groups (e.g. amide groups) retained fluorescence.

Keywords : C4N4, Fluorescence; Probe; Quenching
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1) H. Noda, Y. Asada, T. Maruyama, Takizawa, Naoki, N. Noda, M. Shibasaki, N. Kumagai, Chem.
Eur J. 2019, 25, 4299-4304.
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Synthesis of Fluorinated Isocoumarins by Copper-Catalyzed Coupling Reaction (Grad. Sch.
Eng., Tokyo Univ. Agric. Tech.) OHaruki Sakagami,' Akira Tsubouchi,' Akio Saito!

Since organofluorine compounds have been widely applied in the fields of medicinal,
agrochemical, and material chemistry due to their unique properties, the development of their
synthetic methods is an important research theme. However, synthetic methods of fluorinated
isocoumarins are limited to methods based on intramolecular cyclization and carbon monoxide
insertion reactions and the number and positions of fluorine substitutions are restricted.
Therefore, on the basis of Xi’s isocoumarin synthesis, we investigated the synthesis of
fluorinated isocoumarins by tandem coupling-cyclization-deacylation reaction of 2-
halobenzoic acids and 2-fluoro-1,3-diketones. As a result, it was found that the desired 4-
fluoroisocoumarins were obtained in good yield from 2-iodobenzoic acids and 2-fluoro-1,3-
diketones using a copper catalyst and a base. The synthesized 4-fluoroisocoumarin is also
useful as a synthetic intermediate and can be derived into other organofluorine compounds.
Keywords : Fluorinated Heterocycles, Isocoumarins; Copper, Coupling Reaction
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1) (a) Y. V. Zonov, V. M. Karpov, T. V. Mezhenkova, Russ. J. Org. Chem. 2019, 55, 1103; (b) T. Yata,
Y. Nishimoto, K. Chiba, M. Yasuda, Chem. Eur. J. 2021, 27, 8288; (c) ¥ Li§fd, PPN &2, 75k
fok, 546 Bl 7 v FLFFERR, 2023, 0-12.

2) S. Cai, F. Wang, C. Xi, J. Org. Chem. 2012, 77,2331.
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Synthesis and properties of 6,9-bis(diphenylaminobiphenyl)-substituted phenanthroimidazoles
(‘Graduate School of Engineering, Sojo University) ORiku Taniguchi,' Keiji Mizuki,' Taizo
Hatta'

Organic light-emitting diodes (OLEDs) are attracting much attention as a light source for the
next generation flat panel displays and flat plane lightings. In general, practical OLEDs have
complicated multi-layered structures, which have increased the cost of OLED devices and have
hindered their widespread use. In recent years, solution-coatable bipolar non-doped emitters
have attracted attention as materials that can reduce the cost of OLED devices.” We have
previously synthesized 6,9-disubstituted phenanthroimidazoles PI1 and PI2 with
triphenylamino groups and have found them to be solution-coatable bipolar materials with
strong deep blue fluorescence?.

In this study, 6,9-disubstituted phenanthroimidazole derivatives PI3 and PIl4 having
diphenylaminobiphenyl groups were synthesized to improve luminescent properties of PI1 and
PI2. Tt was revealed that both PI3 and P14 were solution-coatable bipolar deep blue fluorescent
materials, and showed higher thermal stability and fluorescence intensity, and better carrier
balance compared to PI1 and PI2.

Keywords : Organic light-emitting diodes; Phenanthroimidazole; Deep blue fluorescent
material; Bipolar property, Solution-coatable property
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1) J. D. Girase, S. R. Nayak, J. Tagare, Shahnawaz, M. R. Nagar, J.-H. Jou, S. Vaidyanathan, J.
Information Display, 2022, 23, 53—67.
2) T. Hatta, M. Fujimoto, Y. Shimada, K. Mizuki, The 103th CSJ Annual Meeting, 2023.
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Reaction Mechanism of Hexaazatrlnaphthylene Reductant Synthesis ('Graduate School of
Science and Engineering, Okayama University of Science, *College of Science, Ibaraki
University) (O Takahiro Oshima,! Kan Wakamatsu,! Kiyoshi Fujisawa,”> Hideyuki
Higashimura!

Although hexaazatrinaphthylene (HATN) was obtained by the reaction of
hexaketocyclohexane (HKC) with 1,2-phenylenediamine (PDA), we have found that the
HATN reductant (HATN-H,) with long wavelength absorption can be synthesized by the
reaction at a higher temperature.) In this report, we examined the reaction mechanism by
experiment and calculation.

First, the reaction of HKC with PDA only gave HATN-H,, showing that the reducing agent
was PDA. In addition, no reduction of HATN occurred even with excess PDA, indicating that
the reaction intermediate was reduced by PDA. Next, the LUMO and electronic energy of each
compound in the following scheme were calculated by DFT method. The LUMO levels were
in the order of HATN > 3 > 1, meaning that 1 is the easiest to reduce. The energy changes in
reduction steps of 1 = 2,3 - 4, and HATN - HATN-H2 were compared, and hence, 1 = 2
was the most favorable. From these results, the most likely pathway could be the formation of
1 from HKC and PDA, followed by reduction by PDA to form 2, which reacts with two
molecules of PDA to produce HATN-Ho.

Keywords Hexaazatrinaphtylene Reductant; Hexaketocyclohexane, 1,2-Phenylenediamine;
Long wavelength absorption; DFT calculation
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1) KREE&EZ., HRE, BEEER., ZNFHZ. AR LPEEE 102 HFES, P3-2vn-49
(2023).
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Design and Synthesis of Enlarged TrlQulnohne (! Graduate School of Pharmaceutical Sciences,
Keio University, “Institute of Microbial Chemistry) OMai Yamashita,' Ryosuke Tsutsumi,'
Naoya Kumagai'?

TriQuinoline (TQ), a quinoline trimer concatenated at the 2- and 8-positions in a head-to-tail
fashion, strongly binds a proton in the central atomic-sized cavity and exhibits various unique
physicochemical properties. We newly designed a ring-expanded congener, Enlarged
TriQuinoline (Enl-TQ), by inserting three acetylene linkers between the quinoline units. Enl-
TQ is expected to accommodate larger guests other than a proton in the central enlarged cavity
surrounded by three sp>-hybridized N atoms and acetylene 7 orbitals.

Herein, we report the synthesis of Enl-TQ via a single step trimerization of 8-ethynyl-2-
haloquinoline as the precursor. While Sonogashira coupling reactions were unsuccessful in
obtaining cyclized products, the desired Enl-TQ was synthesized under Castro—Stephens
coupling conditions utilizing copper(l) acetylide prepared from 8-ethynyl-2-iodoquinoline in
refluxing pyridine.

Keywords : Quinoline; Acetylene; Macrocycle; Supramolecular Chemistry
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1) S. Adachi, M. Shibasaki, and N. Kumagai, Nat. Commun. 2019, 10, 3820
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Synthetic Studies of Alkaloid Skeletons for Development in Biocatalytic Reactions
(Department of Interdisciplinary Science and Engineering, Meisei University) O Yunosuke
Adachi, Hiroaki Inaba, Fumiyuki Uchida, Keita Isaka, Ken-ichi Fuhshuku

Domino-type reactions that progress continuously from functional group transformations
such as hydrolysis or oxidation-reduction were investigated. The reactions are those in which
bond formation or skeletal construction proceed continuously from the intermediates produced
by functional group transformation to construct the skeletons of isoquinoline alkaloids and
indole alkaloids. We believe that these reactions can be developed into biocatalytic reactions
and used as asymmetric synthesis. Starting from commercially available amines, the
corresponding amino alcohol derivatives were synthesized, and various functional group
transformations were investigated.

Keywords : Alkaloid;, Domino Reaction, Hydrolysis, Oxidation-Reduction, Intramolecular
Cyclization

ARGy BEPMRAB IR T & % B RE AR B e A9 IS AT 5 R X/ GRS D
WFIE 2D TN D, BREAZAHAIC & 0 A U 2 i) & e i IS HE S TE RGO B R 4L
BEATL A YT/ VT has BoA 2 F=AT IV IuA NOEREE T
LIOETH %o EWMIESOSICRA L, REGRE LTHHTL LR TELEE R
TV, TROT I NEIET 27 2/ 7Ib 23— VBRI G, SO EL
LA RRET L TV D,

MeO
—_—
mHz | NH2 | NH2 | NsN
MeO ”
)n
TBSO n=12
domino reaction
— | -------------------------------------- > |
- RN N
HO/\J)n n
L . A
* oxidation and deprotection !
cyclization cyclization &
| HN ----------- > | N+ ----------- > N
dehydration -
/\J ﬁ(—g :
= )n n n

0

© The Chemical Society of Japan -P1-1pm-25 -



P1-1pm-26 BAMLEA B104BFES (2024)

NaHSO4/SIOTFEET 2-(1-E FOF S FIIFIL) T =/ —ILEEZH
W= O3 EDT Ry FER

(AXRET) OFE EH - B pEF - &I ek - HFib &

One-pot Synthesis of Chromans in the presence of NaHSO4/SiO, using 2-(1-

hydroxyalkyl)phenols (College of Science and Technology, Nihon University) Eri Kurosawa,
Mamiko Hayakawa, Takuya Furukawa, Tadashi Aoyama

We have previously developed a simple one-pot method for the synthesis of chromans from
two alcohols in the presence of NaHSO./SiO.. It is attempts to synthesize 4-alkylchromanes
using 2-(1-hydroxyethyl)phenol (1a) and 1,1-diphenylethanol (2a). However, the desired
products could only be obtained 32% yields Y. Whereas a similar reaction was performed using
2-(1-hydoroxyethyl)4-bromophnol(1b) instead of la in the presence of NaHSO./SIiO;
(2.2mmol/qg), and the corresponding chroman was obtained with a yield of 95% (Scheme).

In this study, we investigated the synthesis of 4-alkylchromanes using various 2-(1-
hydoroxyalkyl)4-bromophnol, which was difficult by the previous method.

Keywords : Chroman, One-pot Synthesis, supported reagents, Copling
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1) T. Aoyama, et al., Synlett, 2015, 1875
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Synthesis of benzoselenotetramisole using isothiocyanates derived from amino alcohols with
an isopropyl group. (' College of Industrial Technology, Nihon University.) (ORika Saito,' Hayato
Ichikawa'

Isothiourea compounds containing sulphur, are Lewis bases and have been actively
investigated as organocatalysts. However, there are a few reports on isoselenourea catalysts,
which is the homologue of selenium. Among these reports, isoselenourea-catalyzed kinetic
resolution of tertiary alcohols showed reactivity comparable to or better than that of isothiourea
catalysts'. On the other hand, we have previously synthesised 2-amino-1,3-benzoselenazoles
without transition metal elements, using diselenides and commercial amino alcohols as starting
materials®. Using that method, we investigated the synthesis of chiral benzoselenotetramisoles
from isothiocyanates derived from the synthesised amino alcohols® with an isopropyl group.
Keywords : Selenium, Isoselenourea catalyst; Benzoselenotetramisole
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1) McLaughlin, C.; Smith, A. D. Chem. Eur. J. 2021, 27, 1533-1555.

2) Ichikawa, H.; Miyashi, N.; Ishigaki, Y.; Mitsuhashi, M. Heterocycles, 2020, 101, 444.

3) Yang, J. W.; Pan, S. C.; List, B. Org. Synth. 2009, 86, 11.

4) Caputo, C.; Basso, A.; Moni, L.; Riva, R.; Rocca, V.; Banfi, L. Beilstein J. Org. Chem. 2016, 12, 139-
143.
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Preparation of Dibenzoxanthene Derivatives from 2-Naphthols and an Allylic Alcohol by
Bismuth Triflate Catalyst (Graduate School of Science and Engineering, Yamagata University)
(OMaki Minakawa, Syuya Sato

O-Containing heterocyclic compounds are significant chemical structures due to their
biological activities and photochromic properties. Previously, we described the bismuth
triflate-catalyzed intermolecular cyclization of phenols with diols' and the bismuth triflate-
catalyzed intermolecular cyclization of phenols with allylic alcohols.? This time, a bismuth
triflate-catalyzed reaction of 2-naphthols (la—e) with an allylic alcohol 2 to give the
corresponding dibenzoxanthene derivatives 3a—e is reported. The reaction of 2-naphthol (1a:
0.10 mmol) with 2-methylprop-2-en-1-ol (2: 0.05 mmol) in the presence of bismuth triflate (5.0
mol% based on 1a) as a catalyst in toluene at 60 °C for 17 hours afforded dibenzoxanthene 3a
(R'=H) in 76% isolated yield. Under similar reaction conditions, dibenzoxanthene derivatives
3b—e were obtained in 60—66% isolated yield.

Keywords : Bismuth Triflate; Catalyst, Dibenzoxanthene; Allylic Alcohol
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Scheme 1. 2-Naphthol ¥8 & 77 U /L7 /L =2 — L7 @ dibenzoxanthene 4 ik,
1) Minakawa, M.; Sakurai, Y. Synlett, 2022, 33, 694-698.
2) Minakawa, M.; Sato, S. Asian J. Org. Chem. 2023, ¢202300446.
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Cyclization of 4-pyrazolyl esters of propiolate with iodine ('Graduate School of Industrial
Technology, Nihon University, *Graduate School of Aquatic Environment, Nagasaki
University) O Ayana Sato,' Yasukaki Furuya? Hayato Ichikawa,'

Many pyrazole derivatives exhibit biological activity. Therefore, the development of
synthetic methods for new pyrazole derivatives has attracted huge attention". Pyranopyrazole,
a fused six-membered ring ether with an oxygen atom at the 4 position of pyrazole, has attracted
huge attention as an M4-positive allosteric modifier, but there are few synthetic reports. In our
laboratory, to form the ring structure, 1,3-bis(2,6-diisopropylphenyl) imidazol-2-ylenediene
(acetonitrile) gold(I) tetrafluoroborate was added to propargyloxy pyrazoles at 12 mol% and
heated in an oil bath dissolved in chlorobenzene at 60 °C for 6 to 24 hours. As a result, the
cyclized product was obtained in excellent yields. Herein, we report the synthesis of new
pyrazole derivatives by cyclization reaction using iodine instead of gold catalyst?. Iodine
sodium bicarbonate and substrates were dissolved in nitromethane, and the reaction mixture
was stirred at room temperature for 1 h. The target product, 6-iodo-7-aryldihydropyrano[3,2-
clpyrazole, was synthesized in 42% yield.

Keywords : lodine, Pyrazole, Cyclization

BT —UinbBE SN DS OWEITEBYEEEZ RS, TR0, FHE TV —
IVHERD AR ITIEDORBENEANATONTND D, BTV —LD 4 (MORFICHE
BRTFEFS 6 BRRT—TANHEERLIZE T /T —id, M4 BT e 271
v JEMFEKE UTHER SILTW DR ERERE T E A SR, MaFJEE Tk, RS
BT D7D, T a XA e T Y — U 13- AQR,6-VA Y rENLT
2=V IFY N2 ANT (TR =PIV EDT F T TI AT R — M
12mol% Mz, 7 rua_XrEof, 60°CT 6~24 BENET 5 Z & TGS HT,
ZDREFR. 90%LL EDOIEFIZ RV TR Z G-, £ 2 THENE, @ftitoffo
I3 TREAOCTERILRIEZITW Y, FHE 7 Y — VB ERO AR Z BT L2729
WET D, FEHC I URERBAKET N v hE= a2 X MRS, E|IRTI1
RS ST 2 A, R%DOIERTHIM THD 6-3— K-7-7 Y — Lk R v
Z )32 T = EE LT,

%\ .
\\

Ar X
ﬁ — NaHCO, \ Ar
N—NH N—N\ CH3NO,, N—N\
PMB rt, 1 h PMB

1) H.Ichikawa,; H. Takashima,; S. Shimizu, Heterocycles, 2021, 103, 980.
2) N. Mukherjee, et.al. Green Chemistry, 2022, 24, 7029.
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Solvent effects on asymmetric cyclopropanation with tertiary pyridylalkanol catalysis
(Department of Chemistry and Biochemistry, Waseda University) ONarumi Shimizu, Yuki
Kamata, Nobuhiro Kanomata

We previously reported asymmetric cyclopropanation reactions employing tertiary
pyridylalkanols as organocatalysts, yielding trans-cyclopropane derivatives with good
enantioselectivity (83% ee) V. In this study, our focus was on optimizing various reaction
parameters, including the base and solvent particularly using (R)-3 as the catalyst. Notably, the
solvent plays a crucial role in reactivity: the use of polar aprotic solvents resulted in a
significant decrease in the yield of cyclopropane 3, leading to the formation of 5 characterized
by a rearrangement of the CN groups and the addition of two equivalent of iodoacetate 2 with
malononitrile 1. However, employing DCE as the solvent led to an improved chemical yield
of 3 (85%). This outcome underscores the substantial impact of solvent choice on chemical
reactivity in such cyclopropanation reactions.

Keywords : Pyridylalkanol; Asymmetric cyclopropanation,; Organocatalysis, Pyridinium ylide;
Solvent effects

T lXHE =M DTN ) =i A oA ) RRIRF S 7 a7 el
BOSIZIRBWT, trans-> 7 v 7w /X U iFEKE Bif /e 0 F A &M (83% ee) T
G252 L@ LTnD D A, EIC(R)-3 Z VTR 72 I RO 5 D
JESRAE & BRI L7z,

WL L C THF <° 1,4-Dioxane, DMF 72 &F DIET 10 b MBI 2 W 2854,
T ) BEOEMNEED, vu = FU L1 LI — NEEEE XTI L2781 2 TfHINL
7= 5 DA HER S, Y7 a7 a4 OIEEIIRBICIT L. —7F, DCE &
BECIIRAF72IE (85%) TANELNIZZ L, Ry 7 v 7/ AUG & B8R
MNCEIT S D72 DI OBEIRPMO THETH DL Z ERH LN E R T,

.
Ph  CN i Catalyst
Cat. [20 mol%] _ E
Ph __EN o K>COs [1.5 eq] NC_CN NC Y- e
= A X + o yd L)
CN o Solv., Temp., Time Ph* “CO,t-Bu 7{’ ° | N™ “Some
[1.0 eq] [2.0 eq] E Me
(18, 3R)-4 E (R)3

1 2 5

Entry Solv. Temp. [°C] Time[h] Yieldof42)[%] Ee of4[%ee] Yieldof5][%]

1 DCE reflux 43 85 83 0
2 THF reflux 51 41 85 7
3 1,4-Dioxane 85 20 11 82 21
4 DMF 85 3 0 - 1

a) 'H NMR yield after chromatography separation (1,3,5-trimethoxybenzene used as an internal standard).

1) JEKRRRE, Skmhm, BEXEL, A A2 H103EIFRZFFL, 2023, K702-3pn-12.
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Synthesis of various diselenides with urea skeleton and Baeyer-Villiger oxidation with
hydrogen peroxide ('College of Industrial Technology, Nihon University) OKai Machiyama,'
Hayato Ichikawa!

Baeyer-Villiger (BV) oxidation with hydrogen peroxide has attracted attention as an
environmentally friendly oxidant, but its oxidising power is lower than that of organic
peroxides, and a development of the catalysts is actively progressing. Our laboratory has
reported the synthesis and reaction of diselenide as a homogeneous catalyst for BV oxidation.
However, there are few reports on the use of diselenides as catalysts, and the development of
new diselenide catalysts is required to elucidate the more detailed catalytic chemistry of
selenium. Based on the finding that organocatalysts with a urea moiety activate the reaction
substrates via hydrogen bonding, in this study, new diselenide compounds with isopropyl and
cyclohexyl groups were synthesised and investigated for catalysis of BV oxidation with
hydrogen peroxide.

Keywords : Catalyst ; Selenium ; Baeyer-Villiger oxidation ; Urea

Baeyer-Villiger (BV) F{LIZERM OG KA HEKICEDLND T 7~ DOEMIZHRD
i & LT LEMFIHA STV D ”OLEFF’ELV@M&LTﬁ@mm
FEFMHT S BV B2 ER SNLTERY, TOMMBORBENEANITON TS, 4
ﬁnéfiBV%m@ﬂ*ﬁ%ﬁkbfytv E@Amkimﬁm%ﬁ%bfw
%Y, LionLfic ot L= FeHWelmEoliad <, Lo X0 a7t
FOMAE B LT, HiRYE L= RO NRD ST\ 5, AIFZE CIdRFE
B2 FF G W I S K FERE S 2T L CRUCEEE Z1EML 2 & o JRN G,
BFEA VT R—FEERQ-TI ) 722/ )P B L= REDRIGIC L REBEKE
oot =RNMeaWwDOER L fiE~DIERHZ B & T 5, BIEIZA V7 m LR
LTy 7 a~F IV EEET AR L= NMeAmaE ARk L, @bk E %2 1
W2 BY BRALIZHWZ & 2 A, DT EEIT LT,

R = i-Pr(1a), c-Hex(1b) o

5 mol% of 1, 30% Hy0p o
CHyCly, rt., 24 h

Ph Ph

1) A. Baeyer, V. Villiger, Chem. Ber. 1899, 32, 3625-3633.
2) H. Ichikawa, Y. Usami, M. Arimoto, Tetrahedron Lett. 2005, 46, 8665-8668.
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Synthesis of Azulene Ester Derivatives and Their Pharmacological Activities ('Josai University,
*Meikai University) O Hiyuto Furuichi,'! Wataru Miura,' Hiroshi Sakagami,” Hidetugu
Wakabayashi'

Our recent work is on azulene, a structural isomer of naphthalene. Azulene is very interesting
because of its unique structure. We are conducting basic research on the synthesis of azulene
and its applications.? I have synthesized azulene ester derivatives, which are novel compounds
with an ester bond at the 1-position of azulene. Furthermore, I observed the antitumor activity
of azulene ester derivatives against oral cancer cells and normal oral cells. As a result, we found
azulene ester derivatives that exhibit certain antitumor activity. However, a comparison of the
anti-tumor activity of azulene ester derivatives with anti-cancer drugs used in actual medical
practice showed that azulene ester derivatives do not show such excellent values.

Keywords : Non-benzenoid aromatic compounds, Synthesis of azulene ester derivatives;
Pharmacological activity of azulenes; Antitumor activity [4 words]

BIFREETITESE, 77X L OERMEERTH LT AL ORE DR R
HLU., RO 8 LTT AL O/ RIERT OISAMZE V247> Tnd, K
FERTIZT AL D L AT RS LIe 2 16 BEOFHFILEm TH LT X
LY T AT IVIHEERO AR ZITV, DML & O IE IR k3 5 Pl vk
M L7z, 7T AL AT VERERII—EOHEEEEEZ R LD b H o7
2. FEBEOFIN AR E el U SR ZAUE EIRUVDMEIZE TW RN E R o T,

CCso (U M)
Oral squamous carcinoma Normal oral cells Neuronal cells TS NT | TS/INT
mean mean mean

Ca9-22 HSC-2 (a) HGF HPC ®) |PC-12 SH-SY5Y (¢ | (B/A) | (B/C) | (C/IA)
1 >1600 427.1 >1014| 1506.7 >1600 >1553| 360.8 354.0 357| ><1.53| >4.35 0.35
2 357.8 478.4 418| 1592.1 14445 1518 295.9 441.2 369 3.63 4.12 0.88
3 260.5 224.9 243| 1163.2 11449 1154| 2414 288.5 265 4.75 4.36 1.09
4 2435 198.0 221| 1506.0 1552.9 1529| 233.0 291.1 262 6.93 5.84 1.19
5 304.3 276.1 290| >1600 >1600 =>1600| 196.8 337.0 267 >5.51| >5.99 0.92
6 667.3 614.5 641| >1600 1285.7 >1443| 553.9 661.5 608| =>2.25( =>2.37 0.95
7 621.7 662.1 642| 1245.6 1411.6 1329 5925 589.4 591 2.07 2.25 0.92
8 389.5 5131 451 1263.9 1332.0 1298| 351.7 554.2 453 2.88 2.87 1.00
9 275.2 320.0 298| >1600 =>1600 =>1600( 162.2 215.9 189| >5.38| >8.46 0.64
10 47.1 103.9 75| 298.9 300.7 300 10.1 31.1 21 3.97| 14.54 0.27
11 45.8 104.3 75| 371.0 196.1 284 55.6 42.8 49 3.78 5.76 0.66
12 1251 1719 148| 647.8 384.4 516 86.0 143.6 115 3.48 4.49 0.77
13 107.4 109.7 109| 570.9 3427 457 24.8 55.9 40 4.21( 11.33 0.37
14 98.2 1323 115 570.0 365.1 468 16.1 108.2 62 4.06 7.52 0.54
15 16.1 71.3 44| =400 201.3 =301 40.5 4.7 23| >6.88( =>13.3 0.52
16 29.6 58.5 44 79.5 127.8 104 27.2 6.3 17 2.35 6.19 0.38
DOX 44.1 14.0 29| >1600 >1601 >1600( <125 <125 <12.5| >55.0/ >128 0.43
5-FU 12.4 44.1 28| >400 >400 >400 3.1 4.4 3.79] >14.1| >105.7 0.13
CDDP 326.9 >1600 >963 >400 >400 >400 60.8 118.8 89.79| ><0.4| >4.45 0.09

1) T. Wada, R. Maruyama, Y. Irie, M. Hashimoto, H. Wakabayashi et al. in vivo. 2018, 32, 479-486.
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Carbon-sulfur bond cleavage with Hantzsch ester anion under blue-light irradiation (' Graduate
School of Integrated Science and Technology, Shizuoka University, *Faculty of Engineering,
Shizuoka University) O Koki Matsune,! Takuma Shimotori,! Nagisa Kikuchi,! Haruto
Hijikata?, Tetsuya Sengoku?

Carbon-radical generation from alkyl heteroaryl sulfides is reported. The reaction of
benzothiazolyl sulfides and 1,1-diphenylethylene in the presence of Hantzsch ester and
inorganic base additives under blue-light irradiation afforded the corresponding adducts in
moderate to good yields. The desired product was also obtained when the reaction was carried
out with Hantzsch ester anions prepared in situ.

Keywords : Sulfide; Hantzsch ester; Carbon—sulfur bond; Blue LEDs

Fex L, Ho LED SERE T TT AT AR F TV Y LA LR DRTE— i i
GO 2D T AT N T OANREEEZ R LTS D, ZOFEL REA Y UL
& Hantzsch = A7 /W HAENZA U5 Hantzsch TA T VT =4 ONhiEIZ L 5 b
DTHoTe, AR TIIAREDOIEZ B E L, AVT 0 RO 2 it Lz,

AR DRFE -GS 38 L7- Hantzsch = ATV ERED ) v LA HFEX
T THE LED K& BET 5 RISEKIEICB T, XY FTYULALT 4 R (1)
ELI-YT7 2= V= F LB DT10% OFIEK2 3B o5 DA TH -7z,
—J7. X0 %< ® Hantzsch TATIVT =AU AETH D LEINDIRBEEY Y L%
A= & 2 A BIICROGHER ) B35 2 ERA LN E o7z (I 94%), 7=, K
SOt Hantzsch = A 7L b it ey 5 %L U 72 Hantzsch = A7 V7 =4 2 % W T
HHETT L. 30~83% TCTfHINAZ 5 % 7=,

Ph
Ph

]

]

* ]
y EtO,C CO,Et

R’:‘S\WS Hantzsch ester )\ ‘ 2 | | 2
. Ph \)\ ‘
Ay e e A
1 N

]

1 :

]

DMSO, blue LEDs ) e
Carbon radical K2CO3:10% Hantzsch ester anion
Cs,C03:94%

1) (a) Sengoku, T.; Ogawa, D.; Iwama, H.; Inuzuka, T.; Yoda, H. Chem. Commun. 2021, 57, 9858; (b)
Sengoku, T.; Iwama, H.; Shimotori, T.; Fujimoto, K.; Inuzuka, T.; Matsune, K.; Yoda, H. J. Org.
Chem. 2023, 88, 12776.

2) (a) Guerra, W. D.; Barolo, S. M.; Fornasier, S. J.; Rossi, R. A.; Budén, M. E. J. Org. Chem. 2020,
85, 13481; (b) Zhu, D. L.; Wu, Q.;Li, H. Y.; Li, H. X.; Lang, P. J. Chem. Eur. J. 2020, 26, 3484.
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Development of Stereoselective Decarboxylative Aldol Reaction of a-Amido Malonic Acid
Half Esters to Isatins (Graduate School of Engineering, Nagoya Institute of Technology)
OKazuki Fujita, Ibuki Kumazawa, Jyunpei Yokoi, Kazuki Abe, Naoki Yasukawa, Shuichi
Nakamura

a-Amino acids bearing consecutive chiral carbon centers are ubiquitous structural motifs in
biologically active compounds. One of the efficient methods for the synthesis of these
compounds is a stereoselective reaction of a-amido malonic acid half esters (a-amido-MAHOs).
However, the reaction of a-amido-MAHOs was limited to highly reactive electrophiles such as
aldehydes and aldimines. Herein, we developed the stereoselective decarboxylative aldol
reaction of a-amido-MAHOs with isatins as ketones to synthesize a-amino acid derivatives
bearing consecutive chiral carbon centers. A cinchona alkaloid thiourea catalyst gave products
in high yields with high diastereo- and enantioselectivities. Density functional theory (DFT)
calculations were conducted to clarify the origin of sterecoselectivities.
Keywords: Asymmetric Synthesis, p-Hydroxy-a-Amino Acids;, Consecutive Chiral Carbon
Centers; a-Amido Malonic Acid Half Esters; Organocatalysis

WA FRFEEAT D a-7 2/ BBITE < OEYIEEDE O HEEIC R O D &
TIRFKCTHD, ZOEMERRT D TEO—2E LT, 0 TNIZT X/ BfEE%x
FTDa-TI R rBNN—TT AT )V EHWTEARERERHRE SN TWER, 7
NT B RRT NV I VEORIGHED B WEE~OISIZR LT\ D, 22 THx
X, b THDIZAVTFUEAWZa-T I R~ U iBgN—T7 AT )VDRETIVER
— VIS DBRFEEAT 72,

iz ORFTORER, voar7ihad REEOF A LTz W5 = & T,
HBDOEGEARFIRFEZ AT DB, @R - @ RERPECE 67, £72, DFT
FHAEIZ X 2 STARBIRVER B O] 1T o 72 2,

AN
1 Hoy 4. O
N R30,C.__CO,H Catalyst X ‘CO,R® Me\N N
R'-- o * \?/ ) R o H H
Z N NHR Z~N
H H X
‘ o
[ ivi : 75-99% yield Catalyst N
v High stereoselectivity v Organocatalysis 8317.97:3 dr
v/ Mechanistic study v DFT study 92:8-99:1 er

1) a) T. March, A. Murata, Y. Kobayashi, Y. Takemoto, Synlett 2017, 28, 1295; b) Y. Singjunla, M.
Pigeaux, R. Laporte, J. Baudoux, J. Rouden, Eur. J. Org. Chem. 2017, 29, 4319.

2) K. Fujita, I. Kumazawa, J. Yokoi, K. Abe, T, Takehara, T, Suzuki, N, Yasukawa, S, Nakamura, 4dv.
Synth. Catal. in press (doi.org/10.1002/adsc.202301100)
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Development of Conjugate Addition Reactions of Ketene Silyl Acetals to Terminal Alkynyl
Imines (Graduate School of Engineering, Mie University) Ryo Sakai, OHitoshi Nishimura,
Iwao Hachiya

We have already reported that scandium triflate promoted domino 1,4- and 1,4-addition
reactions of silyl thioacetals to dialkynyl imines to give a variety of alkynyl alkylthio- 3-lactams
in moderate to good yields.) We next examined Lewis acid promoted conjugate addition
reactions of ketene silyl acetals 2 to terminal alkynyl imines 1. In this presentation, we report
on syntheses of d-imino ester 3 using scandium triflate and d-lactams 4 using alumiinum
chloride.

Keywords : Conjugate Addition; o -Imino Ester

A UL, B R RRSCAFIEEAL B O FZE RN TIBATH v | RABRME K,
EHMEEICBWTIER SN EBFHEMD 1 > ThbH, —FH T, §-F 7% FH
JEEAER . PIARZIER 7 &R EMIEH AL EMIZE SN B CTH D, A, A D
VIOTUARNY 7T — NOFET. K7 AF =1 A I LICk LT, RERIE LTH
FUVINAT Y =2 BEASELZLICkY ., LBEMINRSHEIT L, 61 3
JIZATNAINELND I EERH L, £, VA ABB L OREAIO Y EEZE X
L2k §-F 7 FLANBELNDLZEE R L,

R’ OTMS R

N~ Sc(OTf); (5 mol%) N 0
+ -
RZJI\\\ \%\OMe CHyClp, 0°Ctort,2h RZM\/><U\OM9
1 2 3
(1.5 equiv)

M M
98 CLE
N . OTMS AICI; (2 equiv) _ N o
OMe  CH,Cly, -78°Ctort, 6 h
Crs e SR o

(3 equiv) 4
54%

1) Watanabe, Y.; Isaka, K.; Sato, K.; Kokado, S.; Mizutani, A.; Hachiya, 1. Asian J. Org. Chem.
2022, 11, €202100672.
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Multicomponent Synthesis of 4-Iminoimidazolidines and their
Bioactivities

(Graduate School of Nanobioscience, Yokohama City University) O Komoreng Oriel
Hlokoane, Raku Irie, Masato Oikawa

Keywords: 4-iminoimidazolidine; multicomponent reaction; diversity-oriented synthesis;
structure-activity relationship; cytotoxicity

The construction of 4-iminoimidazolidine ring was previously achieved by the reaction
of alkyl isocyanide with alkyl benzimine.! The conventional method involved the use of
commercially unavailable imines which must be predesigned prior to the reaction, thus,
limiting the scope of the transformation due to the difficulty in synthesizing imine
precursors. On the other hand, the 4-iminoimidazolidines had been often isolated as side
products in the multicomponent Ugi-type of reactions.? Taking these findings into account,
we envisioned a direct one-step synthesis of 4-iminoimidazolidines from commercially
available three components, namely, amine, aldehyde, and isocyanide.

Under the optimized conditions of cerium (III) chloride heptahydrate (CeCl3;7H20) in
2,2,2-trifluoroethanol (TFE) at room temperature, the reaction was found to proceed
smoothly in 24 h to afford 4-iminoimidazolidines (Scheme A). The method gave us easy
access to 15 structurally diversified compounds. Furthermore, the antiproliferative activity
of a series of synthesized compounds was evaluated. Compounds that were substituted at
both C-2 and C-5 exhibited micromolar cytotoxicity, whereas compounds lacking
substituents at the above-mentioned positions did not show cytotoxicity. Finally, to study
the structure-activity relationships and the reaction mechanism, the reaction with the
equimolar mixture of two different aldehydes (paraformaldehyde and furfural) was
conducted to give the corresponding 4-iminoimidazolidine products with high selectivity for
an analog substituted only at C-2 (Scheme B).

C —

NNy R
Ry j_g/ ?
RZ

12-100% Yields
15 examples

B @6’9 \:N O e IS o
N cHonm TN’\K\J G St

a
Pao T < 0

34% 13% 10%

@
N=

A _N=
Ry R,~CHO

1) T. Saegusa, N. Takaishi, I. Tamura, H. Fujii, J. Org. Chem. 1969, 34, 1145.

2) a) R. Scheffelaar, R.A.K. Nijenhuis, M. Paravidino, M. Lutz, A.L. Spek, A.W. Ehlers, F.J.J. de
Kanter, M.B. Groen, R.V.A. Orru, E. Ruijter, J. Org. Chem. 2009, 74, 660. b) R. Scheffelaar, M.
Paravidino, D. Muilwijk, M. Lutz, A.L. Spek, F.J.J. de Kanter, R.V.A. Orru, E. Ruijter, Org. Lett.
2009, /1, 125. c¢) P. Golubev, N. Guranova, M. Krasavin, Eur. J. Org. Chem. 2020, 4517.
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Rearrangement Reactions of Helical Quinone Derivatives to Various Oxygen-Containing
Heterocyclic Derivatives (Graduate School of Engineering, Utsunomiya University)
OSatoshi Joken, Nanami Kimura, Michinori Karikomi

e

o

Helical shaped quinone derivatives were synthesized via oxidative coupling reactions of
benzo[c]phenanthrene bearing a hydroxy group at the 2-position. Upon heating these
compounds, they underwent rearrangement forming oxygen-containing heterocycles. These
including spiro-type compounds of cyclopentadiene and d-lactone, fused compounds of furan
and oxepine, and fused compounds of cyclopentadiene and pyranone. Introducing various
substituents into the quinone derivatives revealed the effects of these substituents on the
rearrangement reactions. Furthermore, similar rearrangement reactions were carried out for
helical quinone derivatives synthesized from [6]helicene derivatives.

Keywords : Helicene; Rearrangement; Heterocycles; Quinone; Substituent effects

2 WICe ReXxvEaFT50[c]7 =F > MU UBEROBRL D v 7Y >
TROGIZ L, Fx OBEHIEEZBEAN L OEAONX ) VFEREER LY, Z0
(bEmEMET B L, 7R Fox b §-F7 hopAYaRBloE, 75
VERLAXR VY UOMBILAEY. v/ a XAV U EE T ) VEBRONEERILEW R
EDO=FEHO 6 A O G WEFEREEFEMRITHNL L7z 2, EHIEOREOAEIC K
> T Z ORISR 2 EHBIEGREZPA LI Lz, S HICHHEAROEV[6]~
Ve FBERNOER LT bAMY ) U FHERIZOW T RIBEDO )G E 1T > T2,

2-hydoroxy[n]helicene (1)
a:R'=CH;, R R®*=H,n=4
b: R" = tert-Bu, R?, R®=H, n = 4)
c:R'"=Ph,R%, R®=H,n=4)
d:R'=H,R?=CHs, R®=H,n=4) R®
e:R'=CHj, R?=CH;, R®=H, n=4)
f: R1, R2 = -(CH),-, R®=H, n = 4) quinone (2a-i) spiro (3a-f) oxepin (3a, d, g, h, i) pyranone (4d, g, h, i)
g:R",R% R¥=H,n=6)
h:R" ,RZ2=H,R3=Br, n = 6)
i R, R2=-(CH=CH),-, R®=H, n=6)

1) Synthesis of Helical Quinone Derivatives by Oxidative Coupling of Substituted 2-
Hydroxybenzo[c]phenanthrenes. M. Shahabuddin, A. Akutsu, T. Kimura, M. Karikomi,
SYNTHESIS 2017, 49, 1547.J. Org. Chem. 2010, 75, 7644.

2) Synthesis of poly condensed oxygen-containing helical heterocycles via rearrangement of
benzofused-2,2'-diphenoquinone derivatives, H. M. Sharif, S. Inoue, M. Shahabuddin, T. Kimura,
M. Karikomi, Tetrahedron Lett. 2019, 60, 1682
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FU7AFa X b FoEeRoV L = P edEEKREZHAGDE T
B Baeyer-Villiger FE{b

(HRAEET) OcA 8 - il A
Baeyer-Villiger Oxidation with the Diselenide Bearing Trifluoromethoxy group and
Hydrogen Peroxide (College of Industrial Technology, Nihon University) ORiku Sakamoto
Hayato Ichikawa

Baeyer-Villiger oxidation is used to convert ketones which are readily available compounds, into more
valuable esters and lactones in synthesis of natural product. Peracids used in Baeyer-Villiger oxidation is
highly active, but they are explosive and requires neutralization of the corresponding carboxylic acid
byproduct after the reaction. Therefore, in recent years, hydrogen peroxide, has attracted attention as a safe
and an inexpensive oxidant that can replace per acids. In 2001, Sheldon ef al. reported that diselenides with
trifluoromethyl groups at 3 and 5 positions were used as catalysts for BV oxidation with hydrogen peroxide
and showed high catalytic activity. In this study, BV oxidation of a, f-unsaturated cyclohexenones was
performed using hydrogen peroxide in combination with a diaryldiselenide with a trifluoromethoxy group
at the ortho position as a catalyst, and é-ketocarboxylic acid was obtained in good yield on a substrate
containing a phenyl group (Scheme 1).

Keywords : Baeyer-Villiger Oxidation ; Hydrogenperoxide ; Diaryldiselenide

Baeyer-Villiger (BV) B{Lix h VR =V EDORFEOHKICHEEZIRFHATIRIETHY, 7
P EIVMEDOH B, TRATART 2 L VICEERT B0 Il RIARKIC D EbhT v
LRIGTH %, BV BALTH 2888 135 WIEEZ RO K]l B0z AL Tk, K
JICRICRIAE T 2 AN R VOB ABUNETH 5, % 2 CTEF @b 2BLAlE L
THRFEAREIES L, KETRMTH 2 BRILKFOMHZTEH TN T35, 2001 4E,
Sheldon 1 3,5fZIC F UV 7AFa XA FARERNEAINZY L = F 2@ {bkEEZH W
BV @ L o filiic F v, moAliiSE s o & & it Lz, AWFZE iR bkss &
fllfte LCAN LIS Y 7B XA P FOREABALZY T ) =AY L = FEMASD
4T, a, B-AEEMl 7 a~Fv )/ ViCT b BVEL2fTo7/22 25, 7=V EEZHT
LIHBICHE TS -7 P ANE VIR RIFRIGE TR S D Tl 3 % (Scheme 1),

o Q Hydrolysis
Se cat. (5 mol%) o) and 0 0
30% H,0, Oxidation
? Y ? OH
O Solv. , Temp. , 24 h
3 2 1

Schemel Bayer-Villiger oxidation using hydrogen peroxide and diselenide catalyst
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Synthetic Studies of New Bicyclic Pipecolic Acid Derivatives (!Faculty of Applied Bioscience,

Kanagawa Institute of Technology, *Graduate school of Engineering, Kanagawa Institute
of Technology) oYuu Tamura!, Masahiko Yamamoto?, Takesi Noda!

Peptides composed of multiple amino acids are attracting attention as a new drug discovery
modality, and further development of unnatural amino acids is required. The aim of this study
is to synthesize novel bicyclic pipecolinic acid derivatives. Starting from two 2-substituted 3-
aminopiperidine isomers 1a and 1b, the o,B-unsatuitated esters 2a and 2b were synthesized by
the Horner-Wadsworth-Emmons reaction using A. Deacetylation of 2a and 2b gave the ketones
3a and 3b. Deprotecton of benzyl group of 3a and 3b by dehydrogenaion followed by
cyclization gave 4a and 4b as single compound respectively. The alternative syntethic route
study via mesylates 5a and 5b in progress.

Keywords : Pipecolic acid; Piperidine; Horrner-Wadsworth-Emmons reaction

FHAEEEXY VT 4 & LCTHEBOT I VBRI DT F RRER S, &
B HIERNT I BEORFEDRD HAL D, ABFFRITHHL BB <2 ) UEEiHE
ROGRREBHRE LTS, UIFRETHB SN FIEICESE A I N2 DD 2-
EHL 3-7 2 XU DU ORMR 1a, 1b B HFE L A V7= Horner-Wadsworth-
Emmons s Z#8H LT 2a,2b AR L72, 2a,2b 7 £F (L7 b2 3a,3b ~
LW, KBIRIMC LA bT 58, BIEDEITL, 4a,4b 5T D 2
ENTE T2, 2,3-trans KK OY 2 3-cis IRIZWT N HIZITHE - ALEW E L TE LN,
TERE & BRI Z B ST 572 A L— | 8a,5b T 5 /L— FTO 4a,4b

BHZERRTTH D,
LiCl, TMG,
NBn NBn NB
3w NEN2 A, THF, SO Mg, MeOH, 3w NEM2
. 2 CHO 70 °C~rt,14h CO,Et rt, 6h CcO,Me
Boc Boc Boc
1a:2,3 - trans 2a:2,3 - trans ) NaBH 3a:2,3 - trans
12,3 -ci 2b: 4 3b:
1b:2,3 - cis 2,3 -cis MeOH 0°C. 2,3 -cis
10 min 5%Pd/C,
ﬁ 2) I'\E"tesoéﬁ'vm HCI, EtOH,
3N, 2Cl2, rt3 h
Eto//P CO,Et 0°C.1 h
EtO OAc H
A 3 WNBn, 3N wCOMe
6
TMG = 1,1,3,3-Tetramethylguanidine 2 CO,Me ~~7°7" »
N N
Boc Boc
OMs
5a:2,3 - trans 4a:2,3 - trans
5b:2,3 - cis 4b:2.3 - cis
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Metal-free dibenzoxazepinone synthesis from salicylamides mediated by hypervalent iodine

reagent (College of Pharmaceutical Sciences, Ritsumeikan University) ONaoki Miyamoto,
Arisu Kasai, Kotaro Kikushima, Toshifumi Dohi

Hypervalent iodine reagents are easily accessible, non-toxic organic compounds showing
unique reactivities. Recently, our group reported several catalytic C-N coupling reactions using
u-oxo hypervalent iodine(I1I) reagent, and O or N-arylation of phenols and N-alkoxyamides
using aryl(2,4,6-trimethoxyphenyl)iodonium(IIl) salts.

Herein, we have developed a more efficient synthetic method of dibenzoxazepinone
derivatives from salicylamides by hypervalent iodine-mediated successive phenol O-arylation
and aromatic amination process. The success key of this new synthesis is the introduction of
phthalimide group into salicylamide nitrogen to enable selective phenol O-arylation reaction.
Keywords : Dibenzoxazepinone; Hypervalent iodine(Ill) reagents; Phenol O-arylation;
Aromatic amination

FEIFl = 7 FBEOCHNTE RN EE T, BEMRNZ &0 2 < DRBERIERT
U —ALESIZAN LN TN D D, SRR T2 E T, R E L THER
DAL C—H 7 2 bR ZHRE L TEY 2, KT TERV Y T 7 X 50D DU
YIFRYFEE ) 0 R EOBBRIEEMOER~ERIIL TS, F2, 7Y —
MMERSEE LT, 72/ — /L™ oN—=T/Laxs 7 I NEO 0 0—7 1 — /U bRG
RN—TNaxT T I RED ON-T U — UGS E RS LTV 5D,

A al IRl = U BRISHIE G2 FA7 I RFEERO 7 = ) — VU KiE
DEFERW72 O— 7V — bR & R BEERT X MEEINC XD Ry F 48
B AR ERE LI, 7T ROZBRFFIT 7&»4&F%%§A#é*&’i@
7V — bR %E 7 = ) — VKR EEERIRICAT 9 2 & T, KGR FTRE L 7o T2,

o NPhth
o N OMe OCOCF3 d\ NPhth
s
N cat. 1

co-oxidant

OH MeO

N-Arylation D|benzoxazeplnone
Salicylamide derivatives O-Arylation

1) A.Yoshimura, V. V. Zhdankin Chem. Rev. 2016, 116, 3328.

2) (a) T. Dohi, Y. Kita et al. Chem. Commun. 2010, 46, 7697; (b) Chem. Pharm. Bull. 2022, 70, 106;
(c) Chemistry 2023, 5, 2155.

3) (a) K. Kikushima, N. Miyamoto, T. Dohi et al. Org. Lett. 2022, 24, 1924; (b) Synthesis 2022, 54,
5192. (c¢) K. Kikushima, T. Dohi et al. Adv. Synth. Catal. 2023, 365, 2703.
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Synthesis of chiral oxazolines from the reaction of a—isocyanoacetonitriles with ketones
('Graduate School of Engineering, Nagoya Institute of Technology) oTatsuya Kato, Naoki
Yasukawa, Shuichi Nakamura

Chiral oxazolines have been recognized as an important backbone in various natural products.
Recently various synthetic methods for chiral oxazolines using isocyanides have been
developed, however, the reaction using non-activated ketones is limited. Herein we report a
high yield and high enantioselective synthesis of chiral oxazolines with consecutive
tetrasubstituted chiral carbons with ketones using chiral squaramide catalysts derived from
cinchona alkaloids. The reaction of a—benzylisocyanoacetnitrile with acetophenone using
catalyst (10 mol%) and Ag>O (5 mol%) in p-xylene at 25 °C afforded corresponding oxazolines
in 95% yield with 86:14 dr, 92:8 er. This catalytic system applies to the reaction using various
ketones.

Keywords:  Asymmetric  synthesis; Chiral oxazoline; Non-activated ketones, a—
Isocyanoacetonitrile

XITNAXH U AT A BRI EENLEERMEETH DL, THFE, AV VT
= REHWEX T A0 U OERTFETR IR STV 555, RIEHE7
N T ROS T, R ATRE 22 REZANCHIBR 23 &> > 72 D, AWFFETIX, o=
FTTdiaA RERORA 77 Z I FibEE2 Wb 2 & T 7 b AARICxET 2 e U E
BARERFBEHTDHXTNAXTY VY & @R @RI AT 5 2 LTk
L7,

FEET, o DNA YT ) TR =M INANET R N T =) VORISR, p-F Y
Lo, il 10 mol%, FEMEER 5 mol%fFfE N CiTo72%da. BIOAFH4 U i
95%IX =R, 86:14 dr, 92:8 er TIH BT,

CFs
oN
)B\n . ﬁ\ Catalyst / Ag,0 Rg\é\l N j;/[
CN”CN R OR? R?™ \"Bn N N CFs

MeO

N~ "Bu Catalyst

1) a) R. de la Campa, 1. Ortin, D. J. Dixon, Angew. Chem. Int. Ed. 2015, 54, 4895; b) P. Martinez-Pardo,
G. Blay, M. C. Mufioz, J. R. Pedro, A Sanz-Marco, C. Vila, Chem. Commun. 2018, 54, 2862.
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Cyclization for construction of bicyclic hydantoin derivatives (Department of Applied
Chemistry, Kanagawa Institute of Technology)OYuki Fujisawa, Tomoya Katakura, Jun-ichi
Yamaguchi

We reported that forming bicyclic hydantoin resulted in derivative amine-catalyzed
conjugate addition-cyclization of hydantoin derivative with unsaturated aldehyde. Using
crotonaldehyde, 4 kinds of diastereomers would be given and their ratio was clarified by 'H
NMR spectra. When the same conjugate addition-cyclization using unsaturated ketone instead
of aldehyde was examined. While conjugate addition proceeded, cyclization is less likely to
occur. It was revealed that their reactivities were different.

Keywords : Hydantoin,; Cyclization, Bicyclic Heterocycle

BT I U T B 22 A URBER 1 ICAERIT VT B RR=H)Z1EHT 5 &
AN TERAL DS HEIT L 2 Bk e &7 .
A UEEER 2 2520 F2RAVELTND 0 I S T ¢
(eq. 1), 7 v > 7 /VT E F(R*=H,R>=Me)% H H\NK[(N—Ph - . WN—Ph
WBE 4 BOUT AT LA~—RERNTE G Base A
EEZ B AEEN S OAR A THNMR (2 1 eq. 1 2
KXV LMNTT D Z R, RKEUNZEIT 5 4 IEO YT AT LA~ —Lid i
BEIEFELTBY R TITo72m8 2 OV T AT LA~—HIRIRIER L THD Z
EBMND . —J7, 50°0C TRIGEFTD & 2 DYT AT LA~—tid, 5 1 DDOR
PERIZR 2 2 &3 3o T, FIRHBINLARBLE I DWW TR BIERT R CTh 5,

LT, Afafnr b THDLATFAE =T kU (R=Me, RB=H)IZHOW T [RERD

Bt Lic, 2 OfSR, 8L § ] .
HEATT 5 b OOBRITE X I2< Sche Ho L R i
<L TATFE RERRARLEHE o tﬁ””z\»@%ﬁJﬁ@%
R LT (eq2). Thbb, Za b 2 © ) a0

V?}I/;j—: [: F\{iﬂ%ﬁ# & Iﬁj*ﬁ 77-£ Ji,l_é; DBU, MeCN, r.t., 24h 34 % (2+4) w02 57 %

FETITom A 28 X

A 22 DILRITAE L | RO BEIT L3 2 FAEM & LTH X T-, BIARY
ELTA bR INT-, BRUW 2 IZREER 4 L D oD rsa~ NTT 7 4—T
GYBEL 2372 < SyBfEE NaBHs C 4 DH & 25 L 721297 - e

T HEEL7- 213V T AT L A~—DIRAWTHY . 'HNMR NN S
A R LD DT RADNOSIEIC RS TWS = L AREs T N QD
iz, it LT/ 7=V R 7 IV MTBD), 7IVU % MTED PRy
DBU) IS DOEATIIMEGR TE 72—, 7 IV REGN)ITETL RN EnD, A
I T X OB ITRIT T D 2 E o de, VT, AR 3 OBRALER AR
LA BILLEITTHLOD A HLERTDHZ ERNDIoT, 1 H1H2 ~DE
BAS )T 3 iR L CHITT D & B2 DNDM, AT 2 v &bl & 3 2 ARG
TCE, 105 3 ~OIEMIEIN T G TH D FN -7z,
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Design, synthesis and evaluation of photoresponsive properties of chiral cyclic macro
compounds containing azobenzene-unit.  ('Graduate School of Pharmaceutical Science,
Tokyo University of Science, *Reseach Institute for Science & Technology, Tokyo University of

Science, ‘Graduate School of Science, Hokkaido University) O Shotaro Otaki,' Ryota
Shibauchi,! Toshifumi Tojo,' Norio Tanada,® Yoshiyuki Kageyama,® Shin Aoki'*

In recent years, many molecular machines whose structure is changed by redox, heat, light,
and other external stimuli. However, there are few examples of molecular machines whose
rotation is controlled in a one-directional manner. We focused on azobenzene, which is known
to undergo reversible isomerization between cis- and trans-forms upon irradiation with UV and
visible light. In this study, we design and synthesize chiral cyclic compounds with azobenzene
moieties to control the direction of the rotational motion of photo- and thermal isomerization
by intramolecular chirality.

The chiral cyclic compounds consisting of an azobenzene unit were synthesized and their
structural change upon UV and visible light irradiation was observed using NMR, UV-Vis
absorption and circular dichroism (CD) spectra in organic solvents. Furthermore, the
relationship between the structure and CD spectra of these compounds was studied by TD-DFT
(time-dependent density functional theory). In this paper, these results will be reported.
Keywords : Molecular machine; Azobenzene; Photoisomerization; Chiral macrocycles

AR, BRLIEIT - BA - 672 1T Ko TREEHIE S A 2 45 T 3 B2 < s ST
W5 L L, B A B A il U 7= 20 T O Bl D e WO RBLIRTh 5, Frex
X, AR T ORISR ORBENT LV | cis B & trans RO TRl R 72 B V23
TAHZENMBENTWAET Y RUBUNZEHR Lz, AT, TV RUB B E
BT 5F T NVERILEWZRGEE - AL, Dtk LOBEMALOREREE) 4 70 F N F 7
V74 —IZX-oTHIHTHZ L H#BIEL,

HE9Dx 7 VEIRL G A AR L ARSI COSIERIR & rIHYERIC K 5
AW DO2E 2 NMR, UV-Vis UL A7 kv g (CD) A2 Rz T
BUAI L7z, S 51T, TD-DFT (RFEMKAERIE RS 1280 | (k& DOREE L CD A
XY MOBRE R Lo, AR TIL, 2RO ORBERICOVWTHERT L TETH D,
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Study of electrophilic chlorination reactions using sodium hypochlorite pentahydrate
(1. Tokai University) OReo Shimada', Michio Iwaoka'

Sodium hypochlorite is widely used as a disinfectant and bleaching agent. However, its
applications to organic synthetic reactions are limited in the number of cases, such as
epoxidation of alkenes. In this study, we report a unique reaction, in which sodium hypochlorite
pentahydrate (NaClO-5H,0) acts as an electrophilic chlorinating agent.

When two equivalents of NaClO-5H,0O was reacted in acetonitrile with (E£)-5-phenylpent-3-
enoic acid (1a) as a substrate, a,B-unsaturated lactone 2a was obtained in 62% yield with a
trace amount of chloride 3a. When the amounts of NaClO-5H,O were increased to 3
equivalents, epoxide 4a was obtained. Similar reaction products, i.e., unsaturated lactones 2b-
d and chlorides 3b-d, were obtained when other substrates (1b-d) were employed. The reaction
mechanism was proposed as follows. CIOH is liberated from NaClO-5H0O by the reaction with
substrate acid 1. The generated CIOH adds to the alkene to produce a chloronium ion
intermediate, which is then cyclized to afford chloride 3. Finally, HCI is eliminated from 3 to
yield unsaturated lactone 2.

Keywords : unsaturated carboxylic acids, electrophilic addition, cyclization, green
chemistry, tandem reaction, chloronium ion intermediate

WHEFRET N Y U A%, BEH - EEAE LTRSS TS, L, Z
NEFEE )G A~CA LT2BL, 7 DR iAb7e & TR LI R D
WESNTWNDEIOHRTH D[], AW TIE, WHIESRERET N U ¥ A FH KT NaClO-
5Hy0 73K IR LAl & U CTER T 2 BRI G2 R L7 THET 5,

#'E & L T(E)-5-phenylpent-3-enoic acid (1a)Z W, 7 h= KU L T2 Y4
B O NaClO-5H0 M2 THE L= & Z A 0p—REEFT 7 b 2a BME 62%
THRLIL, ZL<ADEOEY) 3a DAERK SR Sz, HV 5 NaClOo-5H20 %
3YUEIZLIEEZA, ZARFTY NdanG o, Rk IGE, 5O FEE (1b-
DE AN EXITHHETL, EE LTAHREEMT 7~ 2b-d &L 3b-d 2315
O, OSHEREIL, NaClO-5H20 7~ B L 72 CIOH 28 7 V5 KA1
ML, WNTHFHERILT D2 & THEAD 3 L7220 2 HCL 23k
HZETHREEFNZ 7 b 2nAELD D EEZBEND,

1 R 1
R'  CH,COH NaCIO'5H,0 R_o__o O _o R0 o
= 2
R2 H CH3CN Rzg * RCI * RZV
1a-d 2a-d 3a-d 40
(10~62 %) (0~21 %) a

(a R'=Me, R%=Ph; b R'=H, R%=Ph; ¢ R'=H, R?=CH,Ph; d R'=H, R*=Et)

[1] fJFIEZ fin, 74 7E, 2020, 78(1), 11-27.
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Synthesis of a Bis(ferrocenyl)bromostibine Bearing an Intramolecularly Coordinating
Phosphine Moiety and Its Attempted Debromination Reaction (Graduate School of Science
and Technology, Univ. of Tsukuba, *Institute of Pure and Applied Sciences, Univ. of Tsukuba,
3STREMS, Univ. of Tsukuba) OShin-ya Kawamoto,! Koichiro Masada,? Takahiro Sasamori**

Dicoordinated cationic species of heavier group 15 elements, such as phosphenium and
stibenium ions,!l exhibit isoelectronic structures as a silylene or a stannylene, and thus are
regarded as heavier carbene analogs. They show ambiphilic reactivity due to their lone pair and
vacant p-orbital as well as carbenes, which can be used for small molecule activation. However,
their lability due to their extremely high electrophilicity as cationic characters should make
their synthesis and isolation difficult. Recently, our group reported a phosphenium with an
intramolecularly coordinating phosphine moiety.!?) Here, we will report the attempted synthesis
of bis(ferrocenyl)stibenium 4 with an intramolecularly coordinating phosphine moiety.
Bis(ferrocenyl)bromostibine 3 was synthesized as a precursor of the stibenium by two steps
from SbCls, followed by the attempts for the debromination reaction.

Keywords : Stibenium,; Ferrocene,; Bis(ferrocenyl)bromostibine; Antimony,; Intramolecular
coordination

RAT 2= LRATFN=g LN Eom A 15 Bk o 3 il BN 74 o FE
T, TV L RRF =L EEBEEEA L, IR OEE T RERIR & A
YT ENTED, WA L[RER FFIAETXE 220 p MUBE L AT 5 72D RIENE
ERFBEAMEEOEEL, Iy IEMHBICHWA Z R TE D, LnL, O TF A4
PRICHRT D mWREFHD 2. £OEHK - BEHIR#ETH 2, TFE, Fx 3o +H
27 VX VTR AT RE/R AR A 7 4 VLA AT AR AT 2 =0 AEWE LR,

AT 2 1E 3 FPICENLFTREAR AR AT 4 VEML A AT D EA(T =t =/ ATF
NE=T L4 DERIZOWTHG Lz, BifAL LTEA(Zznk=/1) 7 nERAFE
V3% SbCL G 2 BERECHERT 2 Z LITH LTz, Fi< ZEDOMRFERISIZONTS

W5,
F“e @Li F“e Dtp He Dtp
qmp Y Fe 72/ 72/
Dtp L Fe == PCy2 ptg ~ Sb~Br g oty Sb*
ShCly —————— N \ ,,,,,,,,,, > \
Et,0 HF : ‘
: t-Bu Dtp SbCl, Fe Fe
- : PCy, ! PCy,
Dtp —3@ cy = g_o (s oy <
1 t-Bu 2 3 4

[1] a) M. Olaru, D. Duvinage, E. Lork, S. Mebs, J. Beckmann, Angew. Chem. Int. Ed. 2018, 57, 10080—
10084. b) M. Olaru, S. Mebs, J. Beckmann, Angew. Chem. Int. Ed. 2021, 60, 19133-19138.
[2] T. Zhang, V. Y. Lee, S. Morisako, S. Aoyagi, T. Sasamori, Eur. J. Inrog. Chem. 2021, 3988-3991.
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Nickel Bromide-DBU-Catalyzed Synthesis of Cyclic Carbonates from Diols and CO, Using 2-
Cyanopyridine (!Osaka Research Institute of Industrial Science and Technology, *Faculty of
Science and Engineering, Kindai University) OMasatoshi Mihara,' Yoshinobu Esaki,> Kengo
Hyodo,? Shuichi Nakao,' Takeo Nakai,' Takatoshi Ito!

The method for synthesizing cyclic carbonates from diols and CO; is known to be one of the
effective transformations using CO; as a starting material because of the by-production of only
water. Although a useful method using 2-cyanopyridine and cerium oxide has already been
reported,' we have also reported that styrene carbonate could be prepared from styrene glycol
and COs in a good yield by using 2-cyanopyridine, NiBr, and DBU (1,8-diazabicyclo[5.4.0]-
undec-7-ene) under relatively mild conditions.?

Herein, we describe the application of our method to other diols bearing an olefin group or
a diethylamino group to give the corresponding carbonates. In addition, we report the role of
2-cyanopyridine on the present reaction through the NMR and IR spectra of the reaction
mixture.

Keywords : Carbon Dioxide; Carbonates; Diols

VA= VA E TRRUIRED HERIR D — AR R — NEE AR D HIEIE KT 2RI
THIO, _RILIRFZFEELE L THWDOENRERED—2 L LTHLA TS,
BEIZ 2-v 7 2V Dbkt ) v 22 D HERRFERRE SN THDEN 1
Fxt, 2-v7 /Y U ERL= /L& DBU (1,8-diazabicyclo[5.4.0]-undec-7-ene)
WD Z L2 X 0| RS T, AF Lo 7 a— b TERBND
AF LA —RAE— BN, RURIEETERTELZEAMELTND 2

TITIE REEFL T4 VRV FAT I ) REATH YA — VA~ L.
T D H—RF— MENFETE DL Z L2k D (K1), T/ JUNEEY D NMR
RNR AT "VInD, REIGETD 2-27 7 BV P OFEENZHOWT HHET 5,

/
DBU (0.1 mmol) O\ 0
OH NiBr, (0.2 mmol) & Iy @mmo %

N"CN
)\/OH +  CO P M
R 85 °C, 66 h /K/O
(1.2 MPa) R-: CH,=CHCH,OCH,- yield: 59% R
(1 mmol) Et,NCH,- 69%

1) M. Honda, M. Tamura, K. Nakao, K. Suzuki, Y. Nakagawa, K. Tomishige, 4CS Catal. 2014, 4, 1893.
2) M. Mihara, T. Arai, K. Hyodo, S. Nakao, T. Nakai, T. Ito, The 103th Annual Meeting of the Chemical
Society of Japan, 2023, P3-2vn-37.
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Synthesis and Reactivities of N-(9-Anthryl)thiazolium Salts ('School of Science, Kitasato
University, *The University of Alabama, 3Georgia Institute of Technology) O Takahide
Nishikawa,' Yosuke Uchiyama,"? Hideyo Matsuzawa,' Anthony J. Arduengo I1I**

N-(9-Anthryl)thiazolium bromide was synthesized by the reaction of 9-
anthrylthioformamide with 3-bromobutan-2-one. The deprotonation of the thiazolium bromide
with KH gave the corresponding thiazolium carbene dimer (Scheme 1). On the other hand, the
corresponding thioketone and selenoketone were obtained in the deprotonation in the presence
of sulfur and selenium, respectively, indicating the generation of a thiazolium carbene. To
prevent dimerization of the carbene, the photodimerization of 9-anthryl moiety was
investigated. The UV light irradiation to N-(9-anthryl)thiazolium bromide, provided a new
compound, which dimerized at the anthryl moiety and it showed the aromatic proton signals at
somewhat higher filed than those of anthracene in '"H NMR spectrum (Scheme 1). In order to
confirm its structure, we have investigated the synthesis of bisthiazolium bromide via an
anthracene photodimer as a different route.

Keywords : Carbene dimer; Crystal structure;, Deprotonation; Steric protection; Anthracene
photodimer
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Scheme 1: Dimerization of N-(9-anthryl)thiazolium carbene and photodimerization of
N-(9-anthryl)thiazolium bromide
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Attempted Synthesis of a Novel Oligosila-cage Compound bearing Phenyl Groups

(‘Graduate School of Science and Technology, University of Tsukuba, Japan, *Department of
Chemistry, Institute of Pure and Applied Sciences, and Tsukuba Research Center for Energy
Materials Sciences (TREMS), University of Tsukuba, Japan)

OKoichi Sato,' Takahiro Sasamori,”

Since silicon—silicon 6/c*-orbitals have relatively higher/lower energy level relative to those
of carbon—carbon bonds, oligosilanes should exhibit unique property due to the 6-conjugations
through the silicon—silicon linkages. Three-dimensional cage-like ¢ conjugated systems with ¢
bonds including silicon atoms as a skeleton are expected to be applied to organic materials and
are being vigorously studied. Oligosila-cage compounds crosslinked with tetramethyldisylene
chains have already been reported, and their properties have been clarified.' In this study, we
aimed to construct a new three-dimensional silicon conjugated system of an oligosila cage
compound bearing phenyl groups for fuether molecular-functionalization of this oligosilia cage
compound. We report here the synthesis of 1,2,4,5-tetrasilacyclohexane derivatives as a
precursor, and the attempted synthesis of the targeted oligosila cage compound using the
precursors.

1A R A Do/ BEIENLIL, PR A D2 BT S T AR L VKL
7, FY AT UK A R A FREAD o BRI D ERAME &R
ZRG R, TAREGT o AR ERET D 3 WIEH TR 0 HEFIT, AHE~O
FSFBEIS S h. BRI S TV 5, BEC, T_TF h I AFAVUL LT
G SN A Fh TREADBE S, ZOWERHLAE SRTVS |, 22
THEF A 1L, T 07 AR DRICEW DL TIERE TR L5 HI9T, Yo Ll
O IHID 7 = = VA EA LB 3 Ko A # o FEROMEE AL
Fo TODVYLUENERET FT LTy aaF YU AR L, T hE BTk L
LCHIIL T 55 DRI AMDOARE it LIz O THET 5,
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Ph Ph .
Ph Ph \ Si
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1) M. Shimizu, T. Hiyama, T. Matsubara, T. Yamabe, Organometallic. Chem. 2000, 611, 12-19.
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Synthesis of a new bulky ferrocenyl group bearing an intramolecularly coordinating selenium
moiety. (‘School of Science and Engineering, Univ. of Tsukuba, *Instutute of Pure and Applied
Science, Univ. of Tsukuba, 3STREMS, Univ. of Tsukuba)

ORyusei Hamano,' Takahiro Sasamori*?

Low-coordinated species of heavier group 14 element such as silicon, e.g. a silylene, are
unique chemical species that possess both extremely high electrophilicity and nucleophilicity
due to their empty p orbitals and lone electron pairs, making them promising small molecule
activation molecules. Conversely, since they are very reactive, their synthesis and isolation
should require kinetic or thermodynamic stabilizations, by a sterically demanding substituent
or a donor coordination, respectively.

We have previously developed a bulky ferrocenyl group as a redox-active steric protection
group. In this study, we report the synthesis of a new bulky ferrocenyl group, compound 3,
which exhibits both a kinetic and thermodynamic stabilizing effects with an intramolecular
selenium-coordination moiety.

Keywords : Ferrocene, Selenium, Intramolecular coordination, Low-coordinate Organosilicon
Compound
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1) . T. Sasamori, Y. Suzuki, N. Tokitoh, Organometallics 2014, 33, 6696.
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Generation of a bis(silyl)carbenoid and its reaction with phosphine trichloride

(!School of Science and Engineering, University of Tsukuba, *Department of Chemistry,
College of Science, Rikkyo University, *Institute of Pure and Applied Sciences, and TREMS,
University of Tsukuba) O Akihiro Nomoto,! Koh Sugamata,? Takahiro Sasamori?

Bis(silyl)carbene is a divalent carbon species bearing silyl groups, and should be of
great interest due to its expected high reactivity. For example, we have reported the generation
of a carbenoid bearing bulky silyl groups and its reactions with elemental sulfur to give the
corresponding chalcogen-centered allene-type molecules.! Thus we are interested in the
reaction of the carbenoid with phosphorus source in the expectation of generating several types
of unsaturated species including phosphaalkenes, phosphaallenes,” etc. In this study, we will
report the reactions of the bis(silyl)carbenoid with phosphorus trichloride to give the
corresponding low-coordinated phosphorus compounds.

Keywords : carbenoid; bulky silyl group; heteroallene; phosphorus trichloride

A BEEO NN, T A FBEBEOE TR LY 2 =— 7 RS E R
T2 ENHIfFFEN, BIREVMEFRETH D, BEICFR A1, hEEWSIALEEZFET S
HNR) A ROFAEL, ZORE, BLv, TANEDKIGIZE D, 16 FEITHFEZ Fl
LT DEH AT e T LUVEBRONL EHREL TS L, 22T, 2OV U LER
HANR) A REV ABMDRIENZEY) , RAT 7 T RRAT 7T L 2 &
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1) K. Sugamata, D. Hashizume, Y. Suzuki, T. Sasamori, S. Ishii, Chem. Eur. J. 2018, 24, 6922—
6926.
2) R. Appel, J. Peters, A. Westerhaus, Angew. Chem. Int. Ed Engl. 1982, 21, 80-81.
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Synthesis  of  Mercaptoundecahydrododecaborate/Fucose ~ Conjugate  (‘Faculty  of
environmental science and technology, Okayama University, *’Graduate school of
environmental, life, natural science and technology, Okayama University,) oTaiga Fujita,'

Akira Morihara,> Tomoyuki Tajima’

Mercaptoundecahydrododecaborate (BSH: Na:Bi2H1:SH) have been attracted much
attentions from the viewpoint of boron neutron capture therapy. In order to apply the agent
to tumor, intracellular uptake and tumor selectivity are required. However, BSH does not
penetrate the cell membrane directly. Therefore, various derivatives of BSH have been
developed by conjugation with peptides, amino acids, or sugar. In this study, we synthesized
mercaptoundecahydrododecaborate/fucose conjugate.

Keywords: Boron neutron capture therapy, Boron cluster, Fucose, Thiol
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1). 1. Nakase, Y. Hattori, M. Kirihata, et al. ACS Omega 2020, 5, 36, 2273122738
2). Y. Hattori, et al. J. Med. Chem. 2012, 55, 15, 69806984
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Synthesis of Diferrocenyldimethylstannane for Encapsulation in Single-walled Carbon
Nanotubes (Faculty of environmental science and technology, Okayama University,
23Graduate school of environmental, life, natural science and technology, Okayama

University) OTaichi Kamiya', Yusuke Kondo?, Tomoyuki Tajima®

The physical properties of inside and outside of single-walled carbon nanotubes (SWCNTs)
are known to be different. NMR spectroscopy is useful to investigate the local electronic
structure and environment, and the behavior of small molecules such as water and solvents
inside and outside SWCNTs has been investigated by NMR. In this study, we report the
synthesis of diferrocenyldimethylstannane to investigate the environment of inside-SWCNT
by the measurement of ''*Sn NMR spectroscopy.

Keywords - Single-walled carbon nanotubes, Ferrocenyl group; Tin; NMR spectroscopy
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1) J.K. Holt and Y. Wu et. al. Nano Lett. 2008, 8, 7.
2) Y. Takaguchi et. al. J. Am. Chem. Soc. 2018, 140, 3821.
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Generation of a Binaphthalene-Ssubstituted Germylene ('Graduate School of Science and
Technology, University of Tsukuba, *Department of Chemistry, Faculty of Pure and Applied
Sciences, and Tsukuba Research Center for Energy Materials Sciences (TREMS),

(OMasaru Kanaoka,' Shogo Morisako,? Takahiro Sasamori?

The divalent two-coordinate silicon species, a silylene, has both nucleophilic and electrophilic
properties derived from the lone-pair electrons and vacant orbital on the Si atom. Silylenes show
various reactivity depending on the substituents on the Si atom. For example, carbon-substituted
siylenes with small electronic perturbations to the silicon center have been revealed to be highly
reactive and known that it exhibits an insertion reaction for Si-H bonds. In this study, we aimed
to develop a new carbon-substituted silylene with tunable electronic structure. Herein, we report
the attempted synthesis of a binaphthyl substituted silylene, bearing 2,4,6-tri-t-buthyl phenyl
groups as bulky substituents on the binaphthyl scaffold.

Keywords : Silylene; Silicon; Binaphthalene,; Metallylene
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1) Y. Mizuhata, T. Sasamori, N. Tokitoh, Chem. Rev. 2009, 109, 3479-3511. 2) M. Kira, S.
Ishida, T. Iwamoto, Chem. Rec. 2004, 4, 243-253.
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Attempted Synthesis of Cyclic Phosphine-Alane bridged by a biphenyl unit

(Graduate School of Science and Technology, Univ. of Tsukuba, Institute of Pure and Applied
Sciences, Univ. of Tsukuba, TREMS, Univ. of Tsukuba) OTakanori Iwasaki, Takahiro Sasamori

A phosphinealane, a complex of trivalent-tricoordinate phosphine and tricoordinate
aluminum compound should be interesting species as a donor-acceptor complex which is
expected to be small-molecule activatable FLP.D In this study, we will report the attempted
synthesis of a biphenyl-bridged phosphanylalumane with the intramolecular flexible
phosphorus-aluminum coordination in the molecule. Reaction of bromobiphenylstannane
derivative 3 with Mg and Ph,PCI in THF afforded the compound 4. We also report the
attempted synthesis of phosphinealane 5, which is the precursor of phosphanylalumane 1, and
phosphinealane 6 with mesityl groups.

Keywords : Phosphinealane; FLP; Biphenyl; Phosphine; Aluminum
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1) a) D. W. Stephan, J. Am. Chem. Soc., 2021, 143, 20002. (b) T. Yanagisawa, Y. Mizuhata,
N. Tokitoh, Chem. Eur. J., 2021, 27, 11273.
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Syntheses and properties of donor-acceptor type fused polycyclic compounds with a

triphenylamine skeleton as a donor unit (Graduate School of Science, Osaka Metropolitan
University) OKatsutaka Nishiyama, Yoshimitsu Tachi, Masatoshi Kozaki

9,10-Dihydro-9,9-dimethylacridine (DDA) derivatives have attracted considerable attention
due to their superior electron-donating properties and have been applied in the fabrication of
organic electronic devices. In this study, we connected a 4,10-diazapyrene skeleton as an
electron-accepting unit at the 10-position of the DDA unit to create a donor-acceptor type fused
polycyclic compound. The 4,10-diazapyrene skeleton was synthesized in three steps with 43%
yield from 10-(4-bromophenyl)-9,10-dihydro-9,9-dimethylacridine using the synthetic method
established by our laboratory!). The UV/Vis absorption spectrum of the product was measured
in CH,Cl,, and absorption peaks were observed at maximum wavelengths of 232, 246, 290, and
352 nm. The structure and physical properties of the compound will be discussed.
Keywords : Triphenylamine; Azapyrene; Electron donor; Electron acceptor, Heterocyclic
compound
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1) Y. Omura, Y. Tachi, K. Okada, M. Kozaki, J. Org. Chem. 2019, 84, 4, 2032-2038.
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Synthesis of an o-Dibromobenzene Derivative toward the Synthesis of a 9,10-

Distibaanthracene, ('School of Science and Technology, University of Tsukuba, “Institute of

Pure and Applied Sciences, University of Tsukuba, *TREMS, University of Tsukuba)
OShunsuke Otsuji', Koichiro Masada?, Takahiro Sasamori*?

9,10-Distibanthracene is a heavier-element analog of 9,10-diazaanthracene, which contains
low-coordinated antimony atoms. This compound is expected to exhibit biradical character,
redox activity, and small molecule activation reactions derived from the low-coordinated heavy
main-group elements. However, its synthesis has yet to be reported probably due to its high
lability."? In this study, we aim to synthesize 9,10-distibanthracene 4, where the antimony
centers are protected by bulky 3,5-di-tert-butylphenyl (Dtp) groups.

The precursor, o-dibromobenzene derivative 2, was successfully synthesized via the Suzuki-
Miyaura coupling of compound 1 and the corresponding boronic acid. In addition, the
conditions for introducing an antimony atom via lithiation of 2 were investigated.

Keywords: 9,10-Distibanthracene; Bulky substituent; Aromatic compound with main-group

element; Antimony
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1) Related study on a distiba-aromatic compound: Steffenfauseweh, H.; Rottschifer, D.; Vishnevskiy, Y.
V.; Neumann, B.; Stammler, H. G.; Szczepanik, D. W.; Ghadwal, R. S. Angew. Chem. Int. Ed. 2023, 62
(19), €202216003.

2) Synthesis of a 9,10-dihydrodistibanthracene derivative: Uchiyama, Y. Heteroat. Chem. 2011, 22, (3—
4), 377 -387.
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Insertion reaction of chlorogermylene bearing a bulky ferrocenyl group into
dihaloalkanes ('School of Science and Engineering Univ. of Tsukuba, *Insutitute of Pure

and Applied Sciences, Univ. of Tsukuba, *TREMS, Univ. of Tsukuba)
OHiroto Chida!, Takahiro Sasamori>

A cyclic-digermene is expected to exhibit unique reactivity due to its expected both
character of a digermene and bis-germylenes. Thus, it can be expected to work as a small
molecule activation catalyst, and its chemical and physical properties are of great
interest.! Although it is difficult to isolate such reactive low-coordinated germanium
species, there are some examples of stable cyclic-digermenes bearing sterically
demanding substituents. We will report here the synthesis of compound 1 as a promising
precursor for the corresponding 1,2-digermacyclobutene by the insertion reaction of the
chlorogermylene with a bulky ferrocenyl group” into a dihaloalkane.

Keywords :Organic Chemistry, Organic Elemental Chemistry, Germanium, 1,2-
digermacyclobutadiene
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a7 VA OIS L - TR 2T 72O THET 5,
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|
Fe GeCl, - dioxane FC\ CI/\/CI Cl{ CGéCI
=t~ Ditp - Ge: ~ Ge TR
5:;:Zf Benzene / Benzene Cl’ Fc*
Dtp Li 2 Cl 1

(=Fc*Li),

1) Sugahara, T.; Guo, J.-D.; Sasamori, T.; Nagase, S.; Tokitoh, N. Chem. Commun.
2018, 54, 519-522; Sasamori, T.; Sugahara, T.; Agou, T.; Sugamata, K.; Guo, J.-D.;
Nagase, S.; Tokitoh, N. Chem. Sci. 2015, 6, 5526-5530.

2) Suzuki, Y.; Sasamori, T.; Guo, J.-D.; Nagase, S.; Tokitoh, N. Chem. Eur. J. 2016,
22, 13784-13788.
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Development and application of reduction reaction of unsaturated carbon- carbon bond via a-
iodotoluene structure (‘Saga University, *Osaka Metropolitan University) OChika Ishizumi',
Shota Amamoto', Rumi Kawatani!, Nobuhiro Kotoda!, Akiya Ogawa?, Shin-ichi Kawaguchi'

Our research group has previously reported the hydroiodination of unsaturated carbon-
carbon bonds using I,/PPhs/H,O."? As a result of our investigation of the conditions, we have
found a hydrogenation reaction for styrene and phenylacetylene derivatives (Scheme 1). In
most hydrogenation reactions of carbon-carbon unsaturated bonds, the carbonyl group is also
reduced, but under the present conditions, the carbonyl group is not reduced, and the
hydrogenation proceeds selectively to the carbon-carbon unsaturated bond. Using this selective
reaction, the synthetic method of derivatives of a natural product that are expected to have
bioactivity was also investigated.

Keywords : Hydrogenation, Reduction reaction, Hydroiodination, Unsaturated bond, Styrenes

WMFFE 7 NV — T TIX ZAVE T L/PPh/H0 & V| fRFE — IRFEAIFIFE G ~D b
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T ANR= VIR B L 5 27, IRFE — IRB AR AR IRIICHEITT 5 2 & 03FF
BThHb, o, BIUSHEITT L8 E > TWDLDIIISFRATHD a-3—
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PPh; (3 eq.)
RIL ~ H20 (3eq) R-- A
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R =H,Acety! \ @Y\ /
R
7
|

R'=H,Alky!

Scheme 1.
1) S-i. Kawaguchi, A. Ogawa, et al., Tetrahedron Lett. 2014, 55, 6779.
2) S-i. Kawaguchi, K. Nakamura, A. Ogawa, et al., Eur: J. Org. Chem. 2017, 5343.
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Enantioselective Addition of Thiols to o—Ketiminoesters using Cinchona Alkaloid
Amide/Zinc(IT) Catalysts (‘Graduate School of Engineering, Nagoya Institute of Technology)
oKouki Obata,' Yuka lizuka,' Shuichi Nakamura,'

Chiral N,S-acetals have been recognized as an important structural motif in bioactive
compounds. Asymmetric nucleophilic addition to a—ketiminoesters using sulfur nucleophiles
can efficiently synthesize chiral a—amino acid skeletons as well as chiral V,S—acetals. However,
it has not been developed. We present here a high yield and highly enantioselective chiral N,5—
acetal synthesis of various o—ketiminoesters in presence of zinc salt in combination with
cinchona alkaloid amide. The reaction of benzyl mercaptan with a—phenylketiminoesters using
Et;Zn (10 mol%) and ligand (10 mol%) as a catalyst in toluene at —60 °C afforded
corresponding N,S—acetals in 98% yield with 96% ee. This catalytic system applies to various
ketimines/thiols bearing electron-donating or electron-withdrawing groups, and also
alkyneketiminoesters.

Keywords : Chiral N,S-Acetal, Chiral Amino Acid Synthesis, Cinchona Alkaloid Catalyst,
Acyclic Ketimine, Thiol Addition
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up to 98% yield
up to 96% ee

1) Y. Lin, H. Duan et al., Org. Biomol. Chem. 2020, 18, 7431.
2) S. Nakamura et al., Adv. Synth. Catal. 2022, 364, 4271.
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Synthesis and Properties of Benzene and Naphthalene Derivatives Having Sulfide and
Sulfonium Groups (Graduate School of Science, Tokyo Metropolitan University) OKazunori
Hirabayashi, Ren Takahashi, Naoya Kitamura, Toshio Shimizu

The reactions of benzene and naphthalene derivatives having methylthio groups 1, 2 with
methyl trifluoromethanesulfonate afforded the compounds with sulfide and sulfonium groups
3,4. The UV spectra of 3 showed absorption maxima in the range of 284-303 nm. On the
other hand, absorption of 4a-c and 4d-f were observed in the range of at 322-347 nm and 294-
314 nm, respectively. Thus, the naphthalene derivatives show a significant change in
absorption wavelengths depending on the position of substitution. The crystal structures of
3, 4 were determined by X-ray analysis. In addition, the electrochemical properties of 3,
4 were examined by cyclic voltammetry.

Keywords : Sulfonium Salts;, Benzene Derivatives; Naphthalene Derivatives, Ultraviolet and
Visible Absorption Spectrum; Redox Behavior
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Ar-{SMe), — o, o TiO 5 3c 284 nm 4c 322 nm
Hr2t I S*Me; _ 4d 294 nm
1:Ar=Ph 3:Ar=Ph e 4T 4e 314 nm
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= 37 in CH5CN
M
| \ * TfO' /\ © 1—
p +
3a(1,2-),3b (1,3-) 4a(1.4-),4b(1,5) 0 I I i
3c (1.4-) 4c (1,8-), 4d (2,3-) 250 300 350 400
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A study on preparation of a common precursor for a-difluoromethyl amino acids.
(\Graduate School of Engineering, Tokyo University of Technology, *Graduate School
of Science and Technology, Okayama University) OMasaya Shiraishi,! Toshimasa

1

Katagiri,! Shinji Hiramatsu?

We report on a preparation of N-tosyl-2-difluoromethyl-2-carboxyaziridine, a common
precursor for «-difluoromethyl amino acids. Currently, preparation of aziridines from imines
with using a cycloaddition reaction of carbenoid is underway.

Keywords : Organic fluorine compound,; Amino acids, Synthetic Common Intermediate
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1) T. Katagiri, Y. Katayama, M. Taeda, N. Iguchi, and K. Uneyama, J. Org. Chem, 2011, 76, 9305.
2) S. Hiramatsu, Master Course Thesis, Okayama University, March, 2014,
3) Y. V. Rassukana, P. P. Onys’ko, A. G. Grechukha, A. D. Sinitsa, Eur: J. Org. Chem, 2003, 4181.
4) J. M. Concello 'n, H. Rodr1’guez-Solla, P. L. Bernad, and C. Simal, J. Org. Chem. 2009, 74, 2452.
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Synthesis of a bis(phosphide) ligand bearing sterically demanding
substituents (*Graduate School of Science and Technology, Univ. of Tsukuba, ? Institute
of Pure and Applied Sciences, Univ. of Tsukuba, *TREMS, Univ. of Tsukuba)

ORiko Kato,! Takahiro Samamori®?

Silylenes, divalent silicon species, are highly reactive enough to activate various
small molecules such as hydrogen and nitrogen molecules. However, the isolation of
silylenes is difficult due to their high reactivity. Thus, they have been isolated by
taking advantage of thermodynamic or kinetic stabilization. In this study, we have
succeeded in synthesis of a bisphosphide ligand, which is expected to afford both
thermodynamic kinetic stabilization effects to the silylene center with keeping its intrinsic high
reactivity due to the moderate resonance effect from the phosphorus atom to the silicon center.
In addition, we will report the attempted synthesis of the corresponding dichlorosilane bearing
the bisphosphide ligand as a possible precursor for the P-substituted silylene.

Keywords : bis(phosphide) ligand, phosphorous
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7
1) K. 1zod, P. Evans, T. H. Dowine, W. McFarlane, P. G. Waddell, /norg. Chem. 2018, 57,
12733-14747.
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Attempt to Synthesis of Complex with Selanyl Sulfanyl Imidazo[1,5-a]pyridine Ligands
(College of Engineering, Chubu University)

OAKkito Tanaka, Osamu Niyomura

In our laboratory, we have previously synthesized compounds with sulfanyl (RS-) or selanyl
(RSe-) groups on imidazopyridine skeleton and revealed their optical properties such as
emission wavelength change due to complexation and halochromism. In this study, we
synthesized ligand of imidazo[1,5-a]pyridine with 1-selanyl and 3-sulfanyl groups and
attempted to synthesis group 11 and 12 metal complexes.

Various 3-sulufanyl imidazopyridines 1 were reacted with diaryldiselenides 2 to synthesized
imidazopyridine derivatives 3 with selanyl group at the 1-position. For example, the reaction
of sulfanyl substituent 1 (R=Pr) with diselenide 2 (Ar=2-Py) gave the corresponding product 3
in 88% yield. We attempted to synthesize metal complexes using Cul, AgPFs or ZnCl,. As a
result, low field shifts of the ligand were observed in these 'H NMR spectra indicating the
formation of the complexes. The emission spectra of the complexes were compared, revealing
a short-wavelength shift of 20 to 40 nm due to complexation. The emission wavelengths were
significantly changed depending on the metal.

Keywords : Imidazo[l,5-apyridine; Sulfanyl group; Selanyl group, Optical properties;
Metal complex
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Synthesis and structure of hexanuclear silver complex ([Age(f~BiSC)4](TfO),) with bis
iminosulfanecarbone(0) ligands bearing free imino nitrogen. (College of Industrial Technology,
Nihon University) OKeiko Noguchi, Fujii Takayoshi

Carbones consist of two strong electron-donating ligands (L) coordinated to a central zero-
valent carbon atom, which maintains four valence electrons in o- and n-type lone pairs (LP)
orbitals. (HN=SPh)>C(0) has lone pairs on carbon and nitrogen atoms as metal coordination
sites. We report the synthesis of a new hexanuclear silver complex [Ags(~-BiSC)4](TfO), with
f-BiSC ligand. The structure of the silver complex was determined by single-crystal X-ray
structure analysis. The C<—Ag—C bond angle (178.03°) of the silver complex is an almost
straight line. In this complex, the two-nitrogen-donor of /~BiSC ligand forms a bidentate pincer-
type coordination mode.

Keywords : Carbones; Divalent-carbone(0) compounds, Silver complex,; Polynuclear complex;
Organic typical elements chemistry
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1) R.Tonner, F. Oxler, B. Neumuller, W. Petz, and G. Frenking, Angew. Chem. Lnt. Ed., 2006, 45,
8038. 2) T. Morosaki, R. Iijima, T. Suzuki, W. -W. Wang, S. Nagase, and T. Fujii, Chem. Eur. J.,
2017, 23, 8694. 3) T. Morosaki, T. Suzuki, and T. Fujii, Organometallics, 2016, 35, 2715.
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Synthesis of Silanes Bearing a Bulky Ferrocenyl Group and Their Reactivity with Aryl Lithium
(‘Graduate School of Science and Technology, University of Tsukuba, *Institute of Pure and
Applied Sciences, University of Tsukuba, *TREMS, University of Tsukuba)

ORyuju Iwasaki,' Koichiro Masada, Takahiro Sasamori**

Low-valent species of heavy main group elements, such as silicon, attract much attention for
their high reactivity. p-Disilaquinodimethane, a quinoid-type conjugated system with silicon-
carbon double bonds, has two possible electronic structures: (i) closed-shell quinoid and (ii)
singlet biradical. Although this electronic property will cause characteristic reactivities and
physical properties, only a few reports" describe the synthesis of p-disilaquinodimethanes.

With this background, we aim to synthesize p-disilaanthraquinodimethane 3, where unstable
disilaquinodimethane moiety is protected by bulky ferrocenyl groups (Fc*) and fused with two
benzene rings. In this presentation, we will report the synthesis of silanes 1a—c, aiming to
synthesize compound3. We will also report the attempted synthesis of
disilaanthraquinodimethane precursors 2a—c by the reaction of the resulting silane derivatives
with dilithioanthracene.?

Keywords : Organic Chemistry, Kinetic Stabilization; Silicon; Conjugate; Ferrocene
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1a: R=Cl, R'=H |':C* FC (Dtp = 3,5-di-tert-butylphenyl)
1b: R=R'=F
1c: R=R'=H 2a-c 3

1) T. Nozawa, M. Nagata, M. Ichinohe, A. Sekiguchi, J. Am. Chem. Soc. 2011, 133, 5773-5775.
2) K. J. Shea, D. A. Loy, O. Webster, J. Am. Chem. Soc. 1992, 114, 6700-6710.
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Attempted Synthesis of a 1,6,2,5-Dioxadisilocine Derivative (' Graduate School of Science and
Technology, Univ. of Tsukuba, > Department of Chemistry, Institute of Pure and Applied
Sciences, and TREMS, Univ. of Tsukuba) OShiryu Nakamura,' Takahiro Sasamori?

A 1,6,2,5-dioxadisilosine derivative, an eight-membered ring compound with two Si—O bonds,
is known as bis-silyl protected 1,2-diol derivatives. Due to the difficulty in preparing the
skeleton, there are only a few examples of synthesis of 1,6,2,5-dioxadisilosine derivative.!
Since an alkoxysilane acts as an electrophile with the alkoxide leaving group. It is also known
to be inert towars a metal-reductant such as sodium. Thus, 1,6,2,5-dioxadisilocin derivatives
should be expected to work as a reduction-resistant siliyl-electrophile.

We have already reported the synthesis of a 1,6,2,5-dioxadisilosine derivative consisting of
4,5-bis(dimethylsilyl)-1,2-xylene and a catechol.? Here, we will report the attempted synthesis
of'a 1,6,2,5-dioxadisilosine derivative bearing the ethylene glycol moiety.

Keywords : 1,6,2,5-dioxadisilosine; reduction-resistant electrophile; double-silylation
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1) (a) H. Wehlan, M. Dauber, M. T. M. Fernaud, J. Schuppan, S. Keiper, R. Mahrwald, M.-E. J. Garcia,
U. Koert, Chem. Eur. J., 2006, 12, 7378. (b) Y. Kang, S.O. Kang, and J. Ko, Organometallics, 2000, 19,
1216.

2) N. Itoh, K. Sugamata, S. Morisako, S. Aoyagi, H. Yorimitsu, T. Sasamori, Chem. Lett.

2023, 52, 177.
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Attempted Synthesis of a Cyclic Digermene Bearing Bulky Ferrocenyl Groups ('Graduate
School of Science and Technology, University of Tsukuba, *Faculty of Pure and Applied
Sciences, and TREMS, Univ. of Tsukuba) OMiwako Kawai,' Takahiro Sasamori?

A digermene, which is a double-bond compound between germanium atoms, is a unique
class of compounds from viewpoints of their extremely high reactivity. A variety of digermenes
with bulky substituents have been synthesized and isolated as stable compounds so far. In
particular, the stable 1,2-digermabenzene, where a digermene unit was involved in the aromatic
ring system, has been reported to work as a reagent for small molecule activations,” though
there have been still only a few examples of main-group-element catalysis. We will report here
the generation of 2,3-Digerma-1,4-dihydronaphthalene 1 bearing sterically demanding
ferrocenyl groups as a possible candidate of a small-molecule activator.

Keywords : Digermene; 2,3-Digerma-1,4-dihydronaphthalene;  Germanium; UV/vis
spectroscopy, Ferrocenyl Group

EEW 14 BELETHLHSN~ = LD EEAEAEMTH LN A L,
D TEWINEE BT LR R MEAEM TH D, ZHET, NEEmOEBRLE 7L~ =
UL FICEANLTEFEAY DUT VA INEERILEME U TCHK - BB S L, £ OREE
ROME P SN TE 72, FRCHR A I, FERIGHAAENTZBRIRS v A2 LT
12-C 7N~ _RUB U DOBRRICEKRE L, 2N/ Ny AR SHAl & LT ET 5 2
ErHEL TS D, SREFERA T, Fi/Ny HEHE RO E LT, YR
DNARKEED Z ICHE SN 23-P 4 ~-14- RuF 72 L2 1 OERRIZHONT

BEtEIT o DO TSI 5,
[ FcrLi ]2 /Fc* CI\ Fet  Fe
Cli Cl —
cl cl GeCl,-dioxane A G~ reduction Ge=Ce
/ \
— > <l For ———
benzene

detected by UV spectra

1) (a) T. Sugahara, J.-D. Guo, T. Sasamori, Y. Karatsu, Y. Furukawa, A. Espinosa Ferao, S. Nagase,
and N. Tokitoh, Bull. Chem. Soc. Jpn. 2016, 89, 1375-1384. (b) T. Sugahara, J.-D. Guo, T. Sasamori,
S. Nagase, N. Tokitoh, Angew. Chem. Int. Ed. 2018, 57, 3499-3503. (c) T. Sasamori, Chem. Sci.
2021, 72, 6507-6517.

© The Chemical Society of Japan -P1-1pm-67 -



P1-Tpm-68 A& H1045S52 (2024)

ORVYIYNLVLUUEBICHARAENT-ETILIL16-T T =)L-
1,3,5-"NFTH M) I UBERDER E YT

(BEREE! - Br KRBT 2) Ok ' - thH &S 2 - ok HHZ2

Synthesis and Optical Property of Dibenzobarrelene-fused 1,6-Diphenyl-1,3,5-hexatriene
Derivatives Having Tellurium Atoms ('Faculty of Science, Saitama University, *Graduate
School of Science and Engineering, Saitama University) OJun Naito,' Norio Nakata,” Akihiko
Ishii?

We have been studying the synthesis of 1,3,5-hexatriene derivatives fused and linked by
heteroatoms with a dibenzobarrelene. In this study, we report the synthesis and optical
properties of dibenzobarrelene-hexatriene derivatives having two or three tellurium atoms. The
tellurium derivative 4 was synthesized by the lithiation of 6 with ‘BuLi followed by the
treatment with tellurium powder in THF at —78 °C and then warming the reaction mixture to
—40 °C. When the reaction mixture was warmed to room temperature, 5 was formed.
Keywords: Dibenzobarrelene; Hexatriene; Tellurium,; Optical property
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1) Iwai, K.; Nakata, N.; Ishii, A. The 31* Symposium on Physical Organic Chemistry 2021, 1P112; The
49" Symposium on Main Group Element Chemistry, 2022, PB-097.

2) Kumada, S.; Shoji, M.; Nakata, N.; Ishii, A. The 48" Symposium on Main Group Element Chemistry
2021, OB-26.

3) Ozawa, A.; Nakata, N.; Ishii, A. The 102" CSJ Annual Meeting 2022, P2-1am-04.
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Synthesis and Application of Tris[1-(diphenylphosphino)isoquinolin-3-yl]phosphine Ligand
(Grad. Sch. Sci., Eng., Ehime Univ.) ORyuki Kano, Hidetoshi Ohta, Minoru Hayashi

Multinuclear metal complexes are expected to have different catalytic properties than
mononuclear metal complexes. Multidentate ligands play an important role in the synthesis and
creation of new functions of multinuclear metal complexes, and thus various ligands containing
phosphorus and nitrogen atoms have been developed so far. Here, we report novel multidentate
ligand, tris[ 1-(diphenylphosphino)isoquinolin-3-yl]phosphine (L). L was synthesized by the P-
C cross-coupling reaction of phosphine sulfide 1 with bromoisoquinoline 2 to form compound
3 followed by the reduction of P=S and P=O groups. The complexation behaviors of L with
transition-metal species were investigated.

Keywords : Phosphine, isoquinoline, P.N-Ligand, Multidentate Ligand, Multinuclear Metal
Complex
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Design and Synthesis of Substituted Isoindoro[2,1-a]quinolines : Substituent Effects at
Positions 5 and 13 ('Graduate School of Pharmaceutical Sciences, Osaka University, 2National
Institute for Physiological Sciences) (OReiji Shimoguri,'! Hirokazu Ishii,> Makoto Sako,'
Kenichi Murai,! Nemoto Tomomi,?> Mitsuhiro Arisawa,’

®

Fluorescent dyes are dyes that emit strong luminescence and have recently been used as
organic EL materials, fluorescent reagents, and fluorescent probes. Two-photon absorption
dyes can also be used for deep, clear biological imaging. However, the basic scaffolds of these
dyes are limited, and there is a need to develop new basic scaffold with high absorption and
fluorescence properties. Against this background, our laboratory has established a synthetic
method for the fluorescent dye isoindolo[2,1-a]quinoline I via a one-pot ring-closing
metathesis/oxidation/1,3-dipolar cycloaddition reaction. Using this synthetic method, we
synthesized a variety of derivatives of I with heterocyclic moieties at positions 5 and 13, and
gottheir respective absorption and fluorescence spectra. The two-photon excitation properties
of the derivatives will also be reported.

Keywords : dye, polycyclic heterocyclic ring
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Ar? reflux Ar2
oxidation/
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Ar', Ar? = aromatic ring or heteroaromatic ring
1) (a) Angew. Chem. Int. Ed.. 2013, 52, 1003-1007. (b) ACS Omega 2019, 4, 5064-5075. (c)
ACS Omega 2020, 5, 2473-2479. (d) Dyes and Pigments 2023, 212, 111118.
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The Synthesis and Properties of Group 14 Element

Compounds Bearing Four Phenylethynyl Groups

(‘International Christian University) OlJunji Kobayashi', Rika Watanabe'
Keywords: organometallics, conjugation, o *- 7z * interaction,

In these decades, unsaturated carbon-carbon bonds which are bonded to group 14
elements have attracted huge attention by their high applicability to various reactions, such as
new dendrimers and metallole compounds. This is because these compounds usually show the
exclusive interaction between c* orbital of group 14 elements and the n* orbital of carbon-
carbon multiple bonds. The aim of this study is to elucidate the optical properties of
tetraphenylethynyl analogs, which have the 6*-n* interaction between silicon atom and carbon-
carbon triple bonds, and also the reactivities to illustrate the possibilities of further reactions.

The anions of ethynyl benzene, which were prepared by n-butyllithium', were reacted
with group 14 metal chloride?, such as SiCls, GeCl4 and SnCls, to afford
tetrakis(phenylethynyl)silane, tetrakis(phenylethynyl)germane and
tetrakis(phenylethynyl)stannane, respectively. The red shift of UV-vis absorption maxima and
emission peak in the silicon analog indicate the existence of the interactions between ¢* orbital
of group 14 elements and n* orbital of the carbon-carbon bond. In addition, the reduction of
the silicon analog by lithium naphthalenide® will be also reported.

7 N\\__—,, _Bui_ / N\ _— | _MChk _

——CH > [— > p— 1
THF reflux
—_— 30 min. —78 °C — TPSi M=Si
30 min. room temp. TPGe M=Ge 4
TPSn M=Sn

1) Eisch, J.J et al. Eur. J. Org. Chem., 2015: 7384-7394. 2) Wrackmeye et al. vol. 65, no. 6, 2010:
725-744. 3) Tamao et al. J. Am. Chem. Soc. 1994, 116, 26, 11715-11722.
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Synthesis, structures and CH---O hydrogen bonding of dioxytetrylene dimers derived from
2,2'-methylenediphenols ('Ochanomizu University, *Chuo University) Asuka Sugihara,” Rise
Shimogaito,' Youichi Ishii,> OTakuya Kuwabara'

CH---O hydrogen bonding, which is weaker than general hydrogen bonds such as OH---O
and NH---O hydrogen bonds, is mainly found in the solid-state. In this study, we demonstrate
a rare example of CH---O hydrogen bonding maintained in solution even at elevated
temperatures. Dioxytetrylene dimers with an E,O, four-membered ring, where E = Sn, Ge, have
been synthesized from the reaction of 2,2'-methylenediphenols with various steric bulkiness
and Lappert’s germylene and stannylene, E[N(SiMes), .. Interestingly, only 2¢-Sn adopts a cis
orientation, in which the terminal ArO groups are mutually cis over the Sn,O, ring. The other
products were isolated as trans-dimers. All products have CH:--O hydrogen bonds in the solid-
state structure. Notably, significant downfield shifts were observed in the methylene proton
signals of 2a-Sn (6 4.96), 2b-Sn (6 5.49) and 2¢-Sn (5 6.25), which indicates that the hydrogen
bonds are maintained even in solution.

Keywords : CH...O hydrogen bond; Stannylene; Germylene
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1c (R = SiPry), 1d (R = Si'BuPh,) 2d-Ge
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Preparation of derivatives bearing an azaazzulene-2-yl group and their characters (Kanagawa
Institute of Technology) Jun-ich Yamaguchi, O Yuya Onishi

Azaazulene is kind of non-benzenoid aromatic in which a carbon atom of azulene is replaced
by a nitrogen one. Although azulene derivatives are widely used in organic chemistry. few
reports about azaazzulene are known. In the present work, we examined synthesis of new
azaazulene derivatives in which multiple azaazulenyl groups introduced to hydrazine.
Furthermore, we clarified properties of new azaazulene derivatives, especially changing
coloration of new synthesized compounds.

Keywords : azaazulene ; hydrazine derivatives ; hetero ring
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Synthesis of 2,6-Diazulenyl Pyridines and Their Changing Colorization (' Graduate School of
Engineering, Kanagawa Institute of Technology, *Kanagawa Institute of Technology) Jun-ichi
Yamaguchi',OHiro Watanabe', Yuya Onisi', Rina Sato®

Pyridine bearing azulenyl groups at the 2- and 6-positions of the pyridine ring will have been
unique properties. For example, we expect that its solution will change the color in the presence
of acid or metal ion. Previously, we had prepared symmetrical azulenylpyridine, namely, 1or 2.
In the present work, we prepared a symmetrical azulenylpyridine, namely, 3. Since pyridine is
a basic moiety, azulenylpyridine 1-3 will form the corresponding acid or metal ion salt.

In the first task, azulenylpyridine 3 was prepared. Monoazulenylpyridine 4 was formed as a
side product when 1 or 2 was prepared by a coupling reaction of azulenylboran with 2,6-
dibromopyridine. We succeeded synthesis of three types diazulenylpyridines 1, 2, and 3. In the
second task, we examined colorization of a solution of 1, 2, or 3 and their salt. It was found
that the colors are different in almost cases. Furthermore, we revealed that some
azulenylpyridines exhibited solvatochromism.

Keywords : Azulenylpyridine; Non-benzenoid Aromatic, Colorization, Solvatochromism
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Structure and Functions of Quinoline-Based Amide Oligomers
(! Graduate School of Pharmaceutical Sciences, Keio University, *Institute of Microbial

Chemistry) oAyami Takeda,! Wei Xu,! Naoya Kumagai!?

Recently, our group reported a new porphyrin-like macrocycle, TEtraQuinoline, which was
synthesized via a cyclic amide comprising of two quinoline units.* We found that systematic
modification of the amide forming reaction produced a series of cyclic quinoline-based amide
oligomers, which can be regarded as formanilide (Fa)/quinoline (Q)-hybridized macrocycles
(Fa-Q). Herein we present a single-step synthesis of various Fa-Q architectures, including
symmetric Fa2-Qz2, Fa4-Q4, and asymmetric Fa5-Q5, Fa6-Q6. We also discovered that these
macrocycles have specific three-dimensional architectures due to multiple hydrogen bonds.
The synthesis, X-ray crystallography, metal complexation, and physicochemical properties of
these oligomers will be discussed. We are also interested in exploring novel Fa-Q compounds
that may have higher ordered helical structures.

Keywords: Quinoline, Macrocycle compounds, Heterocyclic compounds
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1)W. Xu, Y. Nagata, N. Kumagai, J. 4m. Chem. Soc, 2023, 145,2609-2618.
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Enantioselective synthesis of tetrasubstituted 2,3-dihydro-4-quinolones using chiral
phosphoric acid catalysts (Graduate School of Engineering, Nagoya Institute of Technology)
OYuto Terashima, Rio Kawamura, Yoichiro Matsuda, Naoki Yasukawa, Shuichi Nakamura

2,3-Dihydro-4-quinolones are structurally similar to 4-quinolones which are well known as
a privileged structure of antibiotic agents. Therefore, 2,3-dihydro-4-quinolones are important
class for wupdating original functionality. Enantioselective one-pot reaction of 2-
aminoacetophenones with aldehydes, which proceeds via the imine formation and the
subsequent intramolecular cyclization, is powerful strategy to access chiral 2-disubstituted-2,3-
dihydro-4-quinolones.” However, there are no reports on enantioselective synthesis of 2,2-
disubstituted-2,3-dihydro-4-quinolones. Herein, we have developed the chiral phosphoric acid-
catalyzed reaction of 2-aminoacetophenones with isatins to give chiral 2,2-disubstituted-2,3-
dihydro-4-quinolones in high yields with high enantioselectivities. In addition, DFT calculation
proposed a plausible transition state as the origin of stereoselectivity.

Keywords : Asymmetric synthesis, Organocatalyst, 2,3-Dihydro-4-quinolone , Tetrasubstituted
chiral carbon
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1) Y. Wang et al., RSC Adv. 2016, 6, 25375-25378.
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Observation of Water Behavior Inside Polymer Electrolyte Fuel Cells by Complementary Use
of Synchrotron X-ray and Neutron Sources (! Toyota Central R&D Labs., Inc., *Comprehensive
Research Organization for Science and Society, 'Japan Atomic Energy Agency) O Wataru
Yoshimune,! Yuki Higuchi,! Akihiko Kato,! Satoshi Yamaguchi,! Yoshihiro Matsumoto,’
Hirotoshi Hayashida,? Hiroshi Nozaki,' Takenao Shinohara,® Satoru Kato'

8

N

A multi-scale water visualization technique inside polymer electrolyte fuel cells (PEFCs) has
been established using operando synchrotron X-ray and neutron radiography. It has been
revealed that water back diffusion from the cathode to the anode contributes to the
"drainability" inside a practical-sized PEFC for research and development of fuel cell electric
vehicles. We will present details of the technique and the recent research results.

Keywords : Fuel Cell Electric Vehicle; Polymer Electrolyte Fuel Cell; Radiography, X-ray;
Neutron
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1) Wataru Yoshimune, Yuki Higuchi, Akihiko Kato, Shogo Hibi, Satoshi Yamaguchi, Yoshihiro
Matsumoto, Hirotoshi Hayashida, Hiroshi Nozaki, Takenao Shinohara, Satoru Kato, ACS Energy Lett.
2023, 8, 3485.
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Orientation analysis for proton-conducting covalent organic framework (COF) membranes
('DENSO CORPORATION, ? WPI-iCeMS, Kyoto University, * Graduate School of Science,
Kyoto University) OKoki Fujiu,' Masane Kin,' Takahiro Nishio,' Hiroki Watanabe,' Hiroyasu
Tabe,? Ryota Shinozaki,'! Satoshi Horike,* Takumi Okamoto,’

Covalent organic frameworks (COFs) are crystalline organic porous materials with periodic
structures consisting of light elements. COFs with acidic groups such as sulfonic acid groups
(-SOsH) have high proton conductivity through proton transport pathways formed by acidic
groups and water retained in the pores, but the conduction mechanism is not clear.

Since two-dimensional COF (2D-COF) membranes have an anisotropic structure, it is
important to evaluate the overall orientation of the membrane and the COF nanosheets that
form the membrane in order to clarify the mechanism of the proton conduction. In this study,
we prepared highly oriented proton-conducting COF (TpBd-COF-SO3;H) membranes and
analyzed their orientation by grazing incidence wide-angle X-ray scattering (GI-WAXS). We
also analyzed of the crystallinity of COF nanosheets used for the deposition of 2D-COF
membranes by transmission electron microscopy (TEM) and electron diffraction.

Keywords : Covalent organic framework (COF), COF nanosheets, proton conductivity,
orientation, GI-WAXS
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1) L. Cao, Z. Jiang, Adv. Mater., 2020, 32, 2005565
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Development of Sulfur-Based Materials “SPAN” and Battery Creations to Realize a World's
Lightest Secondary Battery and Demonstration of Long Drone Flight Time (‘4ADEKA
CORPORATION, *URUTAMA.INC, *Graduate School of Science and Technology, Gunma
University) OKenji Kakiage,' Shunsuke Saito,”> Masaki Kakiage,® Toru Yano'

ADEKA has developed sulfur-based cathode active materials “SPAN (sulfurized
polyacrylonitrile: ADEKA AMERANSA SAM series)” for next generation lithium—sulfur (Li—
S) secondary batteries. In this CSJ annual meeting, we (ADEKA & Gunma Univ.) report on
the performance of Li—S secondary battery cells with the SPAN cathodes. An ultra-lightweight
cell with the world's highest gravimetric energy density of 803 Wh/kg-cell was achieved by
optimizing overall designs of the Li—SPAN pouch cell. In addition, we (ADEKA &
URUTAMA) also assembled a 10 V-class Li—SPAN battery pack (246 Wh/kg-pack) and
successfully flight-tested a micro-drone using the Li—-SPAN battery pack. It was demonstrated
that it can fly significantly longer than with usual secondary battery packs.

Keywords : SPAN; Secondary Battery, Lithium—Sulfur (Li=S),; World's Lightest Weight; Drone
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pho:ograph of the cell & speculated structure of SPAN
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Fig. 1. Ultra-lightweight Li—SPAN pouch cell.  Fig. 2. Drone flight with the Li-SPAN battery pack.

1) #f B f, 55 64 [RITEMAERS, 2E17, 2E19 (2023).  2) K. Kakiage et al., Ultra-lightweight
rechargeable battery: >750 Wh/kg lithium—sulfur pouch cell (Preprint : https://doi.org/10.21203/rs.3.1s-3215804/v1).
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High Capacity All-Solid-State Batteries including Organopolysulfides as Cathode Active
Materials ('Chemistry and Biochemistry Division, Department of Integrated Engineering,
National Institute of Technology, Yonago College, *Graduate School of Engineering, Kwansei
Gakuin University, 3Osaka Research Institute of Industrial Science and Technology) O
Takeshi Shimizu', Kazuki Shinoda', Yusei Noda', Kosei Nawa', Naoki Tanifuji!, Hirofumi
Yoshikawa?, Mari Yamamoto®, Atsutaka Kato®, Masanari Takahashi?

Organopolysulfides, organic compounds synthesized by inverse vulcanization of monomers
with radical reactive sites, have been studied as cathode active materials for next-generation
rechargeable batteries based on multi-electron redox reaction of disulfide bonds. In this study,
we found that 1,3-dithiol-2-thione (DMIT), one of the conductive organic molecules, enhanced
the cycle performance, resulting in that the organopolysulfide including DMIT and benzene
exhibited the good capacity retention and the high capacity of 1625 mAh g™! as a cathode active
material of an all-solid-state battery.

Keywords : Polysulfide, Inverse vulcanization, Disulfide bond; All-solid-state battery
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1) Z. Pan et al., Adv. Energy Mater. 2022, 12,2103483.
2) T. Shimizu et al., Polymers, 2023, 15, 335.
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Improving the performance of hematite photoelectrodes for solar water splitting ('Molecular
Photoscience Research Center, Kobe University, 2Graduate School of Science, Kobe
University) O Yoshitaka Kumabe,' Takashi Tachikawa'-

Hematite possessing a broad absorption band in the visible region has been gathering
attention as an ideal anode material for solar water splitting systems due to its theoretically
high solar-to-hydrogen conversion efficiency and excellent long-term stability. However, some
shortcomings including the small mobility of minority carriers, the short hole diffusion length,
and a large variation in the photoelectrochemical performance hinder its practical application.
On the other hand, our research group has succeeded in improving the performance of hematite
photoelectrodes by mesocrystallization with controlled crystal orientation and alignment of
nanoparticles and doping of different elements. In this study, aiming for further performance
improvement, we investigated the photoelectrochemical performance of hematite
photoelectrodes with more than 40 different elements as dopant. In the electrode fabrication
process, the improvement and homogenization of photoelectrochemical performance were
achieved by optimizing the cooling process during calcination and subsequent low-temperature
annealing.

Keywords : Solar water splitting; Photoelectrode; Hematite
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1) Interfacial oxygen vacancies yielding long-lived holes in hematite mesocrystal-based photoanodes. Z.
Zhang, 1. Karimata, H. Nagashima, S. Muto, K. Ohara, K. Sugimoto, T. Tachikawa, Nat. Commun. 2019,
10, 4832.
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Ultra-low Excitation Intensity Visible-to-UV Photon Upconversion with High Spin Statistical
Probability Factor (\Grad. Sch, Eng., Kyushu Univ., >CMS, Kyushu Univ., *IAS, Kyushu Univ.)
OKiichi Mizukami,'! Yuya Watanabe,! Minlang Yang,! Nobuhiro Yanai'?, Takuma Yasuda,'*
Nobuo Kimizuka'*

Triplet-triplet annihilation-based photon upconversion (TTA-UC) is an attractive
methodology to convert low-energy photons to high-energy photons even under low excitation
light, such as sunlight level, and it is expected to be applied to devices for photocatalysis and
environmental cleanup. Herein, we have developed a heavy metal-free Vis-to-UV TTA-UC
system using a TADF sensitizer and UV annihilator. The system reached a high UC efficiency
of over 20%, driven under 1 sun intensity. Furthermore, the statistical probability factor
exceeded the theoretical limit of 40%.

Keywords : Photon upconversion; Triplet-triplet annihilation, TADF sensitizer
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Figure 1. (a) TTA-UC mechanism and chemical structures of TADF photosensitizers and UV

annihilators. (b) Schematic illustration of upconverted emission spectra for Vis-to-UV TTA-UC.

[1TN. Harada et al., Angew. Chem. Int. Ed., 2021, 60, 142-147.
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Charge Separation Kinetics in non-fullerene acceptors by femtosecond time-
resolved infrared spectroscopy

('Okayama University, *University of Hyogo, *Kyoto University)

ORintaro Adachi,' Tomokazu Umeyama,’ Hiroshi Imahori,* Akira Yamakata'

Non-fullerene acceptors (NFAs) have been extensively studied as organic
photovoltaics materials. To further improve the performance, it is essential to
understand the behavior of photoexcited charge carriers. In this study, we have
examined the photodynamics on several NFAs such as DP2 and DP3 whose side
chains were modified from Y6. The vibrational frequency of C=N group attached to
the NFA molecule is sensitive to the change of electron density in the molecules, and
hence the femtosecond time-resolved infrared absorption measurements provide the
information about the charge separation kinetics. The internal- and intra-molecular
charge separation kinetics of these NFAs will be presented at the conference.

Keywords : organic photovoltaics, non-fullerene acceptors, time-resolved IR
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[1] S. Jinnai, K. Murayama, K. Nagai, M. Mineshita, K. Kato, A. Muraoka,
A.Yamakata, A. Saeki, Y. Kobori, Y. Ie J. Mater. Chem. A, 2022, 10, 20035.
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Highly Efficient Solar CO, Conversion by Coupling Silicon Solar cells with Gas Diffusion
Electrolyzer using Mn(I) Complex and B-FeOOH Catalysts (' Toyota Central R&D Labs., Inc.)
Keita Sekizawa,! Shunsuke Sato,! Naonari Sakamoto!, Tomiko M. Suzuki,' and Takeshi
Morikawa'

Solar-driven CO; electrolysis coupling solar cells with CO; electrolysis system is expected
to contribute to carbon neutrality. However, the highly efficient solar-driven CO- electrolysis
system reported previously uses precious metal catalysts for CO, electrolysis and requires
expensive III-V semiconductors solar cells due to their high overvoltage. In this study, we
aimed to drive CO» electrolysis at low potential by introducing molecular metal complex
catalysts composed of Earth-abundant elements into a gas diffusion flow reactor. As a result,
the electrochemical reactor with Mn complexes succeeded in converting CO, to CO with 94%
selectivity at an extremely low cell voltage of 1.35 V. This CO; electrolysis reactor combined
with silicon solar cells has realized highly efficient solar-driven CO; electrolysis.

Keywords : CO; reduction, Artificial Photosynthesis, Molecular Catalyst, Metal Complex, Gas
Diffusion Electrode
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(1) S. Sato, et al. ACS Catal. 2018, 8, 4452—4458. (2) T. M. Suzuki, et al. Bull. Chem. Soc. Jpn. 2018,
91, 778-786. (3) K. Sekizawa, et al. submitted.
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Continuous ﬂow synthesis / oxidation and reduction case studies using the Microscale CSTR®
(1. Rigaku Kobo, LLC, 2. MAK Engineering Corporation)ONobuyuki Nakayama', Isao Kotani?,
Kentaro Kotani®, Hiroshi Haji%, Sadayoshi Nakatsukasa’

For many years, our group has developed and marketed two types of flow reactors (PFR and
CSTR) for laboratory experiments for everyday use. We report here the results of continuous flow
synthesis (oxidation and reduction) using one of these flow reactors, the Microscale CSTR®, which
gave good results. In addition, this type (CSTR) has been attracting attention in recent years, and
several review articles have been reported”. [Exp.1] 9-Fluorenone was synthesized from 9-
fluorenol by continuous flow oxidation (MTHP-water two-phase system with phase transfer
catalyst TOMAC, oxidant KMnQy) (reaction temp. 60°C, residence time 1h, yield >95%). [Exp.2]
3-Phenylpropanol was synthesized from ethyl 3-phenylpropionate by continuous flow reduction
(diglyme, reducing agent Red-Al) (reaction temp. 40°C, residence time 1h, 95% yield).

Keywords : continuous stirred tank reactor; CSTR; continuous flow synthesis; oxidation, reduction
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1) for example, N. Cherkasov, et al., React.
Chem. Eng., 2023, 8, 266.
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Investigation of reaction mechanism of CO,-to-C3H;OH electrochemical conversion dinuclear
Cu molecular catalysis. (Toyota Central R&D Labs., Inc.,) O Naonari Sakamoto, Keita
Sekizawa, Soichi Shirai, Takamasa Nonaka, Takeo Arai, Shunsuke Sato and Takeshi Morikawa

Propanol (CsH;OH), requiring three CO, molecules, 18 electrons, and 18 protons was
demonstrated to produce using a dinuclear Cu molecular catalyst capable of CO; adsorption
and reaction intermediate retention, via a CO; electroreduction in aqueous solution[1]. The
reaction mechanism to produce propanol from CO- involves over 40 processes, with unknown
details. Herein, we investigated the detection of key reaction intermediates up to the formation
of Cs coupling species using operando surface-enhanced Raman scattering (SERS) analysis.
To identify the observed reaction intermediates and to elucidate the reaction mechanism for the
formation of Cs products, DFT calculations were performed. Excellent agreement between the
peaks extracted from comparing the SERS and DFT simulation spectra strongly supports the
computationally inferred reaction mechanism proceeding at room temperature and applied
potential. The analysis of transition state structures indicates that a crucial role in the C-C
coupling progression within the Cu dinuclear molecular metal complex is forming a CO,/CO-
reduced intermediate species that forms a bridging intermediate between the two Cu active
sites. The bridging intermediate can adjust the Cu-Cu distance as it progresses, drawing
reducing species to one Cu side and accepting substrate on the other Cu side. New molecular
design guidelines are provided as one of the basic structures of molecular catalysts for the
synthesis of CO; reduction products that require C-C coupling.

Keywords: CO2/CO reduction, Molecular catalyst, operando analysis, Reaction mechanism
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Development of microbeads concentration method using phase separation phenomenon with
temperature-responsive polymer PNIPAM (' National Institute of Technology, Toyama College,
2Smart Polymer Group, Polymer and Biomaterials Research Center, National Institute for
Materials Science) OYui Yamashita,' Atsushi Manaka,'? Mitsuhiro Ebara’

Microbeads (MB) is very small size of microplastic, and their small particle size makes them
difficult to use conventional microplastic analysis because of difficult to collect and decrease
of analytical sensitivity. On the other hand, N-isopropylacrylamide (PNIPAM) produce small
size of gel phase by temperature-dependance phase separation, and we found that MB are
concentrated to the gel phase. Based on these findings, the objective this study is development
of highly efficient concentration technique for microbeads with PNIPAM. As a result, it was
observed that plastic particles were accumulated in the concentrated phase. Furthermore, using
Raman microscope, mixed sample with polyethylene and polystyrene could be identified.
Keywords : Micro Beads, Poly N-isopropylacrylamide (PNIPAM),; Concentration
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Fig.1 Overview of MB concentration method with PNIPAM magnification : 100 times
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1) Ahmed Nabil, Erika Yoshihara, Keita Hironaka, Ayman A Hassan, Gamal Shiha, Mitsuhiro Ebara,
Computational and Structural Biotechnology Journal, 19:3609-3617(2021).
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Reducion of Trace PCBs in Whale Oil by Steam Thin Film Distillation (' Yamaguchi Prefectural
Industrial Technology Institute, *Department of Economics, Shimonoseki City University,
3Yoshida Sogo Techno Co., Ltd., “The Institute of Cetacean Research) O Arihiro Iwata,'
Tomoki Ogawa,' Haruka Ino,! Misato Miyamoto,! Mitsuhiro Kishimoto,> Kouji Yoshida,
Takahiro Yoshida,® Genta Yasunaga,* Yoshihiro Fujise*

Since PCBs are fat-soluble, it is difficult to remove PCBs contained in fats and oils.
Because cetaceans are at the top of the food chain, they may contain trace amounts of PCBs in their
whale oil, depending on the area where they were caught.  In this study, we examined a steam thin
film distillation method to reduce PCBs in oil of common minke whale. It was found that whale
oil containing 0.76ppm of PCBs could be prepared and emulsion was formed by adding water to
whale oil, and thin-film distillation under reduced pressure could efficiently reduce PCBs (Japanese
Patent Application No. 2023-146282). Steam thin film distillation is considered to be effective
in removing PCBs in fats and oils.

Keywords : PCBs; Oils and Fats, Steam Thin Film Distillaion
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Complete defluorination of fluoroelastomer FKMs using subcritical
water with alkaline reagents

(‘Graduate School of Science, Kanagawa University, *Technology Innovation Center, Daikin
Industries, Ltd) OJin Hamaura,' Hisao Hori, ! Hirofumi Mukae,? Ayane Fujishima?
Keywords: Subcritical water; Fluoroelastomer; Defluorination; Recycling; Artificial Fluorspar

Fluoroelastomer FKMs, which consist of vinylidene fluoride F F
(VDF) and other monomers, are functional rubber materials widely
used for fuel tube, gaskets, O-rings, electric wiring etc., owing to FFJ, F CF3 v
their high heat-, chemical resistances and high insulation. However,  Poly(VDF-co-HFP)
their recycling technologies are not fully established. These wastes can be treated by
incineration. However, it requires high energy. In addition, the mine production of high-purity
fluorspar (CaF; ore), the raw material for all fluoropolymers including FKMS, is limited in a
few countries. If these materials are completely decomposed to F~ ions, F~ions can be converted
into CaF, by a reaction with Ca** ions. Herein we report complete defluorination of two FKMs,
by use of subcritical water with alkaline reagents?. The first FKM is an “uncrosslinked FKM”,
i.e., a poly(VDF-co-HFP) copolymer (x/y =

78/22) and the second FKM is a “crosslinked (a) 1000 | [@F- d *
FKM?”, which consisted of the copolymer cured 5800 | BTOC
with peroxide and carbon black. g 600 1
Fig. 1 shows KOH concentration dependences of 3 400
the amounts of F~ and total organic carbon (TOC) g m
200 O

formed in the reaction solutions, obtained from

Be—
=

the reactions of (a) uncrosslinked- and (b)
crosslinked FKMs at 250 °C for 6 h. The F~ and

TOC amounts increased with increasing KOH 600 |

(b) 800 ]

concentration. When 0.5 M of [KOH] was used, g 0 F

2400 ¢
the F~ yields reached 102% and 101% for the £ Toc '
uncrosslinked and crosslinked FKMs, §200

respectively. The reactions caused residues.

o
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. . . Fig. 1. Effect of KOH concentration on the
CaF, from the F~ ions obtained will also be  amounts of F~ and TOC from (a)

uncrosslinked and (b) crosslinked FKMs.
Reactions were carried out at 250 °C for 6 h.

Raman spectroscopy indicated that the residue
consisted of amorphous carbon. Formation of

reported at the presentation.
1) J. Hamaura, H. Hori, A. Fujishima, H. Mukae,
Molecules, 2023, 28, 7057.
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Carboxylic Acid-Catalyzed Peptide Synthesis Using Diketopiperazine (Peptide Research
Center, Chubu University) OKazumasa Kon, Hisashi Yamamoto

Previously, we reported the peptide elongation reaction between diketopiperazines and
amino esters under neat condition to further various tripeptides.” However, this reaction has
room for improvement in reaction efficacy, because long reaction times (over 12 h) are
necessary to synthesize tripeptides in high yields. In this investigation, we developed that
carboxylic acid catalyzed peptide elongation reaction between diketopiperazines and amino
esters. This carboxylic acid-catalyzed peptide elongation reaction gave the corresponding
tripeptides in high yield within 15-30 min. In this presentation, I will report the investigation
of the reaction conditions, and substrate scopes.

Keywords : Peptide synthesis; Diketopiperazines; Tripeptides; Carboxylic acid; Catalyst

RIF RETER A e EIEME LA REIE M e CICE EN O HERMLAEM TH 5,
TERDHE G A2 NG BIEITIZ BOBEFEYM ZHEH T 2720 EEMOKEA B L
T A A 2 O WAL~ 7" F KA RRIE OB TR A TV Tn D, L L,
ZIETHRE SN TV DA77 F R EBIEILEWVIEE 55 72 DICERE R O K
JGRE 2 B E L CR 0 SSIRICHRENR S 5, T D%, L0 RN bty ~ 75
REBIEDBRBEBLEEN TN D,

— RIS E T, P FERT DU ET I )2 AT IVEE DT I RSB
JESREIEAFAE T CHEIT L, 5T 2 B U RTF RREHRINETEOND Z & 2
HELTWD Y, L, BHFRIGET NIRRT F REELICEFKRETH 12 K EE
WEOGEE 2 M B & U, JOSRICEREN H > T2, & 2 TARIFZE TIL X 0 2h=:a 72 fik
BRI 7 F FEBIEDORFEZ B L. AREOSIZx L THE R 2 ORET 2 1770 > 72,
ZDORER. VIR AN BAF A BEEEEZ R LT, T p- A N UREEFEN
&S WAEYEE 2 A U AR 15 ROSIERFL 15 47 & FEF B O BUSKREE T B
METHRIXRTF REEWNETEH X,

O

(@]
MeO ) R? o

2 B H H
R%(J\N’OC 0 (10 mol%) N N

+ H,N Boc N Ot-Bu
HN R Ot-Bu H

toluene, R? O RS
R3 120 °C, 15-30 min

(1.5eq.) up to 96% yield

1) W. Muramatsu, H. Yamamoto, Chem. Sci. 2023, 13, 6309-6315.
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NOx &+ & L TD Pd/CHA
- Pd HBEAEAS NOX BEREICS X 25 E -
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Pd/CHA as a NOx Adsorber — The Effect of Pd Loading methods on NOx Desorption
Temperature- (I. Nagoya University, 2. Hiroshima University) O Takeshi Ohtsu!, Shohei
Washiyama', Tomoya Usami', Nao Tsunoji?, Akira Oda', Atsushi Satsuma'

As diesel engine efficiency improves, NOx reduction at lower temperatures below active
window of NH3-SCR catalysts is desired. Passive NOx Adsorber (PNA) using Pd-supported
zeolite (Pd/CHA) is proposed'. Controlling the NOx desorption temperature and the adsorption
amount are important, and it is necessary to clarify the relationship between the Pd species and
the PNA performances. In this study, we investigated the effects of Pd loading methods. A
Iwt% of Pd was introduced using three different methods. As shown in Fig. 1A, Pd/CHA
showed different NOx desorption profiles. NOx desorbed from Imp mainly below 300°C. The
contribution of aggregated Pd species was suggested by CO-FTIR. As for HTA, the desorption
peaks around 190 °C, 270 °C are characteristic, which were assigned as NO5 (monodentate)
and Pd*-NO by NO-FTIR (Fig. 1B), respectively.

Keywords : Passive NOx Adsorber; CHA zeolite; Pd loaded material; Diesel Vehicles

T4 — BT DN I NH;-SCR il Gy b IR 8 72 R T D NOx 4L
BN E 72> TS, £ZTPAdHEFEA T4 MNPA/CHA)ZFIH L7z, IKIE NOx %
ERE (PNA) MERE SN TS L EZHABIZIE NOx o BB i & g in) _EAs
HETHY, PdEARE, BA T4 &, HEIEIEKAFE L OB SIS Pd fE L& O RRE
HIAGR O HALTWN D, ARBFSETIEL, Pd HAEO R ZFET L7z, Fig. 1A ISR X 512,
Pd Iwt% % %72 5 514 CTHEF L7 PA/CHA 1372 % NOx DiBEEE R4~ L=, Imp
TIEEIZ 300°CLLFC NOx 23 L, CO-FTIR 75 Pd $EER O A G013 RIB STz,
HTA TIX 190°C, 270°CHE DO BiAE NOx 23R T, IR A2 K /L(Fig. IB))»HZ 1
¥ NOs'(monodentate), Pd*-NO [ZJF @ S 417-.
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Fig. 1A NOx Temperature Programmed Desorption profiles of Pd/CHA in a flow of 8%
O: (ion: ion exchange, imp: impregnation, HTA: Hydrothermal Aging), Fig. 1B FT-IR
spectra of adsorbed NOx on Pd/CHA at 150 °C.

1. Chen, H. Y. et al. Catal. Letters 146, 1706—1711 (2016).
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Preparation of gold nanoparticle electrocatalysts supported by single-walled CNTs and their
application to aerobic oxidation of alcohols under electrochemical conditions ('Graduate
School of Engineering, Osaka University, *ICS-OTRI, Osaka University, *AIST) OYuta
Uetake'*®, Honoka Nakamura', Yabuki Rento', Taiyo Shimizu’, Ken Kokubo®, Sakurai
Hidehiro'~

Electrochemical synthesis is increasingly recognized as a clean and powerful method for
organic synthesis. Meanwhile, the use of electrocatalyst having nanometals have not been
investigated in the fields of organic synthesis. Gold nanoparticles were immobilized on a
single-walled CNT (SG101) using HAuCls and NaBHj to give a water dispersion of Au:SG101
(3.4+0.6 nm). An electrocatalyst paper was fabricated through several simple processes such
as filtration, drying and pressing, affording Au:SG101 buckypaper. This was applied for an
aerobic oxidation of benzyl alcohol under electrochemical conditions, yielding corresponding
ketone.

Keywords : electrochemical synthesis; electrocatalysts; carbon nanotube, gold nanoparticle;
aerobic oxidation

T+ YA XD&)E %ﬁﬁ%‘fﬂkﬁﬂi S AT AR AR R 3 B TR < AFFE S AU T
L3, BEMRESRIZBT 2 ZOIERIFRENTH S P, AW TIL, Hg CNT[#
zﬁﬂz/fb%/*ﬁfﬁﬁﬁi%ﬁﬁu\t B AR DVERL & | T/v:—/va)E/iﬁ&fI:}imzj;SH

BRI DBEENZ DOV CTRET L=, HJE CNT & LT SG101 (Zeonano®SG101) *¥
%f:ﬁﬁl/\ NaBH;iZ 41T 9 Z & T Au:SG101 (particle size: 3.4 £ 0.6 nm) DK HE
L, SO iR 28 - Bog - MERIE T 5 2 & T Aw:SG101 /N v F—
— =& AR L7z, TERE L7 Au:SG101 _R— 3—% 1 YV — RICHW T T Lo — L D%
KBS HIT o728 25, 04V (Ag/AgCHD EJEFNINSA: CROG D AT L3
L7 Ut snTs,

OH (o)
0.4V (vs. Ag/AgCl)
KOH (0.05 mol/L)
LiClO, (0.2 moliL) :
H,O/MeCN (4/1) TON=1272 © =
air,rt,6 h

1) S. Harwood, M. Palkowitz, C. Gannett, P. Perez, Z. Yao, L. Sun, H. Abruiia, S. Anderson, P. Baran,
Science 2022, 375, 745.

2) T. Suga, N. Shida, M. Atobe, Electrochem. Commun., 2021, 124, 106944.

3) H. Yoon, M. Yamashita, S. Ata, D. N. Futaba, T. Yamada, K. Hata, Sci. Rep. 2014, 4, 3907.

4) T. Shimizu, H. Nakajima, K. Kobashi, T. Yamada, K. Hata, Mater. Lett. 2021, 304, 130620.
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Comparative study on the chemical regulation law systems of
Korea and Japan: Focusing on registration of chemicals less than
1 ton

("Graduate School of Engineering, Inha University, *Professor of Engineering, Inha
University) oYoonJin Cho,! Youngwoo Chon?
Keywords: Registration and Evaluation, etc. of Chemicals, REACH

Since 1991, South Korea has regulated chemicals through the "Toxic Chemical Control
Act" However, incidents such as the 2011 humidifier disinfectant tragedy and the 2012 Gumi
hydrofluoric acid leakage accident prompted amendments to the legislation, resulting in the
enactment of the "Chemical Substance Control Act" and the "Act on the Registration and
Evaluation, etc. of Chemicals" in 2015. Similarly, Japan revised its Chemical Substances
Control Law in alignment with the European Union's 'REACH' regulation in 2015,
demonstrating a shared goal of stringent management to prevent accidents caused by
hazardous chemicals.

Recently, there has been an active movement to differentiate registration application data
for chemical substances with an annual manufacturing import volume of less than 1 ton
depending on the characteristics and use. In particular, discussions are underway on easing
the reporting exemption requirements for new chemical substances intended to be imported in
quantities of less than 0.1 tons. These efforts are mainly aimed at lowering the burden on
small quantities and chemical substances for research and development purposes, and to
support small and medium-sized companies to more smoothly implement the "Act on the
Registration and Evaluation, etc. of Chemicals"

Therefore, this research aims to conduct a comparative analysis of legal frameworks in
Japan and South Korea, specifically focusing on the registration systems for chemicals with
annual production or import quantities below 1 ton.
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Adsorption of polycyclic aromatic hydrocarbons(PAHs) on biodegradable plastics and its effect
on biodegradability ('AIST) OShodai Hino', Naoko Yamano', Norioki Kawasaki', Atsuyoshi
Nakayama'

Polycyclic aromatic hydrocarbons (PAHs) are released into the environment from vehicle
exhaust and cigarette smoking and have also been detected in seawater. Plastics are expected
to readily adsorb PAHs due to their relatively high hydrophobicity. We have reported that
antimicrobial properties on biodegradable plastic surfaces can suppress biodegradability. It
has also been found that increasing the hydrophobicity of the surface also reduces
biodegradability.” Therefore, there is concern that the toxicity and hydrophobicity of PAHs may
reduce their biodegradability after surface adsorption. In this study, the effect of PAHs
adsorption on biodegradability was investigated.

Keywords : Biodegradable plastic; Adsorption; Polycyclic aromatic hydrocarbons(PAHs)

2R FRRAL /K% (PAHs) 1X

e
HEITEOHER N A0 H /X a OB 7
oy comes | LI
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Do BT N—TTIRLEFEIET T A ( \/\/\)'\ }
F o 7 REICHEME L5525 &, PCL(Mn=80000)
AR NBITE D 2 L A MEL .
TWA Y, F7-, EHOBAMEN S E Antlm/croblal actlwty
52 L THAESMENMETI S L
o3 inoTWn5 2, Lz’ T, PAHs
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HIRE « ABFSEI, ISPS FBHFE (Grant No.22K18051)D X ZIZ L » TH bz,

Fig. The schematic of experiment of this
study.

1) HEP fil, SEHEGHZ 7o A MRVERTRE O o feiiil, B AL FS 5 103 BFES, P2-
1vn-17 (2023).

2) N. Yamano, N. Kawasaki, M. Oshima, A. Nakayama, Polyamide 4 with long-chain fatty acid groups
— Suppressing the biodegradability of biodegradable polymers, Polym. Degrad. Stabil., 108, 116-
122 (2014).
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Aliphatic Polyesters with Ester-Functionalized Side Chain Synthesized from Methacrylates
(‘Faculty of Science and Engineering, Doshisha University) OShin-nosuke Nishimura,! O
Ryosuke Kanai,! Tomoyuki Koga'

From the perspective of sustainable development goals (SDGs), development of
biodegradable polyesters derived from biomass, replacing conventional polymers, is urgently
needed. However, chemical structures of readily available biomass-derived monomers are
limited; thefore, resultant polyesters have minimal variation in chemical structure, making it
challenging to expand material properties and functionality. In this study, we focused on
methacrylates (MAs) as a novel raw material for polyesters. MAs are known to be producible
from biomass.” However, poly(methacrylate) obtained through conventional vinyl
polymerization of MAs is non-biodegradable. We converted MAs through a three-step reaction
into five-membered cyclic ketene acetals (CKA-MAs) which are radical ring-opening
polymerizable. Because of resonance stabilization of radicals generated by p-cleavage,
polymerization of CKA-MAs underwent with 100% ring-opening efficiency, resulting in the
aliphatic polyesters with ester-functionalized side chain with high molecular weights.
Keywords : Methacrylates, Aliphatic Polyesters, Cyclic Ketene Acetals; Radical Ring-Opening
Polymerization, Biodegradable

Frgi rlRE72BA%E BAE (SDGs) OBLEN G L E S TIZE X #1531 4~ Ak
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1) Single-Step Production of Bio-Based Methyl Methacrylate from Biomass-Derived Organic Acids
Using Solid Catalyst Material for Cascade Decarboxylation—Esterification Reactions. A. Bohre, K.
Avasthi, U. Novak, B. Likozar, ACS Sustainable Chem. Eng. 2021, 9, 2902.
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Formation of Bioinspired Hydrogels via LLPS of Hagfish Intermediate Filament Protein
(Faculty of Science, Yamagata University, *Department of Organic Materials Science,
Graduate School of Organic Materials Science, Yamagata University) ORyuki Kobayashi,'!
Syunsuke Kondo,? Jin Gong,> Hideki Nabika'

Bioinspired materials inspired by the unique functions of living animals are useful. We
focused on the defense function of Hagfish and investigated how intermediate filament protein
(IF protein) in the exudate released in response to external stimuli are structured in vivo. We
found that IF protein from Hagfish organisms has a low-complexity domain (LCD) and
undergoes liquid-liquid phase separation (LLPS) in phosphate buffer solution in the presence
of polymers and electrolytes that mimic the intracellular environment. Furthermore,
hydrogelation was also observed, with loss of fluidity from a liquid-like state to a liquid-solid
transition. We present the conditions for LLPS generation of IF protein and the properties of
the hydrogels formed, with results that support the application of Hagfish IF protein to material
development and a model of pathological aggregation associated with intracellular LLPS of
proteins.

Keywords : Liquid-Liquid Phase Separation; Bioinspired Materials; Intermediate Filament
Protein; Hydrogelation; Low Complexity Domain

AERDMi 2 D FF B0 72 RS RE D O B A ST A A A A3, T — RHELOBR% X
AWM TH %D, Fxid Hagfish DAERPEBEREICAE B L. SBURIRICISE LT S
HBHIENICEENDHMRT 4T A M & /37 (IF protein) 2AHIAEPIZIS T
EDREIR A B = R DHEOEEL LTV D O EEIA L, AR SRIRME Y X7 B %
AW BB SR OM BB ~m T 7= m A e2 S5 F 4 BHiE Lo,

Z DGR Hagfish A 1K72> &4 H U7z IF protein [ IS MEM:fEIK (LCD) 2/ L T\
BDENINY RN 2B L 7o AR ) ~ — OB E N AT T 5 U R EIR NI
B THR-HEAE7HE (LLPS) 24U 52 HFAI A Lo, HIZ, LCD A3 DR MERE
BIFR 2 LR BT DRI A = AL Ve LTHETENTWS LLPS 4 L 7=
b R VER bR STz, Fox 1% IF protein @ LLPS ALK, R Eni-
7N OME Z &7~ L, Hagfish IF protein Z I L 72 BRI ~DISHRC, ¥ 378
DOHIFLN LLPS 73 B~ 5 W B P A B 7 L & R DR 2 ST 5,

1) Liquid-liquid Phase Separation of a-Synuclein: A New Mechanistic Insight for a-Synuclein
Aggregation Associated with Parkinson's Disease Pathogenesis. Mukherjee, S.; Sakunthala, A.;
Gadhe, L.; Poudyal, M.; Sawner, A. S.; Kadu, P.; Maji, S. K. Journal of Molecular Biology. 2023,
435,167713.
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In silico design of the active site of chitosanase catalyzing p-1,4-glycosylation between GIcN
and GIcNAc (‘Faculty of Env. Earth Science, Hokkaido University, *Leibniz Institute of Plant
Biochemistry) OMariko Kojima,' Mehdi Davari,” Akira Onoda'

Engineering of glycohydrolytic enzymes to develop non- GlcN GIcNAc
natural biosynthetic pathways of saccharides has attracted ' e
attention in the conversion of biomass and production of | o % Mo

. . ) . . . HO HO
biopharmaceuticals.” Chitosan is a polysaccharide NH, NH
consisting  of  glucosamine  (GIcN) and  N- i 0:<

CHs

acetylglucosamine (GIcNAc), which is obtained from

marine crustaceans, fungi, and bacteria (Fig. 1). Fig-1Structure of chitosan.
Chitooligosaccharide, 2—20 mer of chitosan, has antibacterial activity defined by arrangements
of GlcN and GIcNAc. Facile synthesis of chitooligosaccharide in which arrangements is
precisely defined is challenging due to the random biodegradation by chitosanase.” In this study,
we performed in silico design of the catalytic center of chitosanase that catalyzes non-natural
B-1,4-glycosidic linkage between GlcN and GlcNAc to produce hetero-chitooligosaccharides.
We computationally generated chitosanase variants with mutated residues in an active site and
performed docking simulation to evaluate the specific binding with hetero-
chitooligosaccharides.

Keywords: chitosanase, in silico design, molecular docking, glycosynthase
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—POREL BT, ARKRTIL, ¥ M —BoRE/BE A MNIERZEAL
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1) Y. Xu, et al., Process Biochem., 2022. 2) 1. Alvarez-Martinez, et al., Chem. Eur: J., 2023.
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Development of high-speed organic crystal photoactuators toward application to soft robotics
(!Graduate School of Advanced Science and Engineering, Waseda University, *Research
Organization for Nano & Life Innovation, Waseda University) OYuki Hagiwara! + Shodai
Hasebe' * Toru Asahi®? - Hideko Koshima?

CRAE AR -FIE &

Mechanical organic crystals are expected to be applicable to soft robots). However, their
development has almost been limited to basic research in crystal chemistry, and there have been
scarce engineering applications. Since 2020, we have discovered the high-speed crystal
actuation by the photothermal effect>”” and the natural vibration,® and have developed a variety
of high-speed mechanical organic crystals. By using the photothermal effect and the natural
vibration, any crystal can actuate at high speed (milliseconds or microseconds). Moreover,
actuation behavior and output properties can be designed by simulation based on thermal
conduction and elastic vibration. Therefore, mechanical organic crystals are useful as a new
type of actuator materials for practical applications.

Keywords : Mechanical crystals, Photothermal effect, Natural vibration, Soft robotics
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1) Mechanically Responsive Materials for Soft Robotics, H. Koshima Ed., Wiley-VCH, Weinheim, 2020. 2) Y.
Hagiwara, T. Taniguchi, T. Asahi, H. Koshima, J. Mater. Chem. C 2020, 8, 4876-4884. 3) S. Hasebe, Y. Hagiwara,
J. Komiya, M. Ryu, H. Fujisawa, J. Morikawa, T. Katayama, D. Yamanaka, A. Furube, H. Sato, T. Asahi, H. Koshima,
J. Am. Chem. Soc. 2021, 143, 8866—8877. 4) S. Hasebe, Y. Hagiwara, K. Takechi, T. Katayama, A. Furube, T. Asahi,
H. Koshima, Chem. Mater., 2022, 34, 1315—-1324. 5) S. Hasebe, Y. Hagiwara, K. Hirata, T. Asahi, H. Koshima,
Mater. Adv., 2022, 3, 7098—7106. 6) D. W. Kim, Y. Hagiwara, S. Hasebe, N. O. Dogan, M. Zhang, T. Asahi, H

Koshima, M. Sitti, Adv. Funct. Mater.,2023, 33,2305916. 7) S. Hasebe, Y. Hagiwara, T. Ueno, T. Asahi, H. Koshima,
Chem. Sci., 2024, DOI: 10.1039/D3SC04796B. 8) Y. Hagiwara, S. Hasebe, H. Fujisawa, J. Morikawa, T. Asahi, H.
Koshima, Nat. Commun., 2023, 14, 1354.
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Analysis of micro amount of CWO® particles in resin
(*Sumitomo Metal Mining Co., Ltd.)
(OSaihei Fujimoto,' Katsushi Ono,' Masaki Yano,' Takehide Morimoto,' Naoki Hashimoto'

Cesium tungstate (CWO®) has a hexagonal crystal structure with a composition of Csg;WO;
and has excellent near-infrared absorption (NIR), so it is used as a heat ray shielding material
containing fine particles of CWO® in a resin. It is important to maintain the crystal structure of
CWO® particles in the resin, which affects the NIR characteristics, but if the target particles in
the resin are in trace amounts, it is difficult to analyze the crystal structure without pretreatment.
Therefore, we established a method to separate and concentrate CWO® particles from the resin
and analyze the crystal structure. As shown in Figure 1, particles with a Cso3WO3 composition
of about several tens of nanometers in diameter were observed in the resin concentrate, and
their electron diffraction pattern revealed that they were hexagonal CWO® particles.

Keywords : separation and concentration
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1) Seto, Y. and Ohtsuka, M. (2022). J. Appl. Cryst. 55, 397-410.
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Effect of Electrolyte on Au Anode Dissolution Reaction Department of Materials Science and
Engineering, National Defense Academy) O Shinichiro Ozawa, Moe Hokugo, Riki Yamakawa,
Yoichi Okamoto

The electrolyte solution dissolving inorganic salts (Na>SiOs, Na>COs, Na>SOs, etc.) was
filled into a beaker with electrodes of the same material (Au, Ag, Si, etc.) as anode and cathode,
and 2 A and 10 to 30 V were applied between the electrodes for a few hours.) Au nanoparticles
generated by the liquid current method have the potential to be applied as useful nanomaterials
in various fields if the particle size can be controlled. In this study, the effect of electrolyte on
the anodic dissolution reaction of Au was investigated by electrochemical methods, UV-visible
spectroscopy, and X-ray diffraction. Typical cyclic voltammograms using NaCl electrolyte
solution are shown in Fig. 1. the oxidation peak current increased with increasing NaCl
concentration. In the present study, we report on the effects of varying the electrolyte type
(cation and anion species) and solution concentration on Au anode dissolution.

Keywords : Au anode dissolution; Electrochemical methods; Electrolyte; Nanoparticles,
Electric current application
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1) Y. Okamoto, K, Kimura, H. Nakatsugawa, H. Miyazaki: J. Jpn. Soc. Powder Powder
Metallurgy, 65, 548 (2018).
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Modification of cationic chlorophyll derivatives to polymers containing pyridine residues and
their physical properties (Graduate School of Life Sciences, Ritsumeikan University) OShin
Ogasawara, Hiroaki Marumoto, Hitoshi Tamiaki

Chlorophyll(Chl)-a plays key roles (light harvesting antenna, energy/electron migration, and
charge separation) in the primary step of the photosynthesis in living organs, and is one of the
most widely distributed natural pigments. Because of its unique optical properties, so many
Chl-a derivatives have been synthesized and investigated their optical changings. Although
most of the Chl-a derivatives are neutral, some of them possess cationic moieties to apply
photodynamic therapeutic agents for tumors or antibacterial materials. We previously reported
synthesis of cationic Chl-a derivatives by using oxidative addition reaction to N-containing
heteroarenes. Here a cationic chlorophyll derivative was appended via C-N" bonding to poly(4-
vinylpyridine). On one hand, the cationic Chl-a derivatives were immobilized on the surface
of a porous polymer containing pyridine moieties. These polymers were characterized by
mainly spectroscopic techniques.

Keywords : Chlorophyll; Poly(4-vinylpyridine); Porous polymer
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1) T. Takahashi, S. Ogasawara, S. Echizen, Y. Shinozaki, H. Tamiaki, Org. Biomol. Chem. 2019, 17,
5490.
2) Y. Takarada, S. Ogasawara, H. Tamiaki, Results Chem. 2023, 5, 100862.
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C(sp®)-H bond functionalization promoted by a semiconductor photocatalyst and water aiming
at polymer modification (!Sch. Sci., Nagoya Univ., 2IRCCS, Nagoya Univ., *Grad. Sch. Eng.,
Nagoya Univ., *Grad. Sch. Sci., Nagoya Univ.)) O Yuji Sakai,’ Shogo Mori,> Mineto
Uchiyama,® Masami Kamigaito,> Susumu Saito**

The development of environmentally friendly C(sp®)-H bond functionalization will

contribute to the sustainable production of organic materials. Our group reported alkylation of
C(sp®)-H bonds of water-miscible organic molecules with C=C double bonds of alkenes using
a metal-loaded titanium dioxide (M/TiO;) semiconductor photocatalyst and water without
producing stoichiometric by-products.' In this work, we optimized the water-organic mixed
solvent systems and broadened the substrate scope to rather hydrophobic organic molecules.
Furthermore, we explored new functional materials derived from polyethylene glycol and
polyethylene as starting materials aiming at upcycling these commodity polymers.?
Keywords : semiconductor photocatalyst; water, C(sp®)—H bond functionalization; polymer
modification
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water-miscible hydrophobic commodity polymers
previous work this work

1) Mori, S.; Saito, S. Green Chem. 2021, 23, 3575-3580.
2) Roland, G., Jenna, R. J., Kara, L. L Sci. 4dv. 2017, 3, ¢1700782.
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Influence of Post Annealing on Crystal Growth in Liquid Crystalline Organic Semiconductor
Thin Films. (' Kyoto Univ. ICR.) OTakayuki Oka,' Nobutaka Shioya,' Taizo Mori,' Takeshi
Hasegawa!

Ph-BTBT-C, has excellent performances as a p-type semiconductor for organic thin-film
transistors, and its performances are enhanced by thermal annealing. We have revealed the
effect of post annealing on the molecular aggregation structure in Ph-BTBT-C, thin films by a
combination of X-ray diffraction and infrared spectroscopy.

Keywords : Liquid Crystalline Organic Semiconductors, Infrared Spectroscopy; X-ray

Diffraction; Spin Coating
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1) lino, H.; et al. Nat. Commun. 2015, 6, 6828.
2) Hofer, S.; et al. Chem. Mater. 2021, 33, 1455.
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Development of Triazine Derivatives Bearing Electron-Withdrawing Substituent and Their
Application to TADF Emitter with Near-Infrared Two-Photon Absorption Character
(‘Graduate School of Engineering, Kyushu University, *CMS, Kyushu University, *OPERA,
Kyushu University, *WPI-I2CNER) O Youhei Chitose,"** Youichi Tsuchiya,® Chihaya
Adachi,3#

Luminescent materials that exhibit thermally-activated delayed fluorescence (TADF) are
useful as imaging dyes that can improve the S/N ratio affected by the cell-derived
autofluorescence. TADF materials with near-infrared two-photon absorption character will
enable the bio-imaging at the deeper part of cellular tissues. In this study, we developed novel
Cz-TRZ derivatives by introducing electron-withdrawing groups into the conventional 2,4-
diphenyl-1,3,5-triazine (TRZ) unit, which increased the ratio of photoluminescence quantum

section (o2).
Keywords : Thermally Activated Delayed fluorescence; Two-Photon NN
Absorption; Triazine
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1) H. Uoyama, K. Goushi, K. Shizu, H. Nomura, C. Adachi, Nature, 2012, 492, 234-238.
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Novel Ethylene-based Polymers as Sustainable Elastomers (Bridgestone Corporation) O
Shigenaga Takano, Chikako Kuroiwa, Jyunichi Ishigami, Tomoko Kamata, Shojiro Kaita

Bridgestone is developing a new TPE, Ethylene/Styrene/Butadiene terpolymer (ESB), as
part of new materials with sustainability and circular economy. It is possible to control the main
chain and higher-order structures, and as a result, various physical properties of elastomer
materials can be controlled. The precisely controlled structure not only exhibits high specific
strength, but also exhibits excellent properties such as self-healing and polymer degradation.
Keywords @ Sustainability;  Circular ~ Economy;,  Thermoplastic  Elastomer;
Ethylene/Styrene/Butadiene; Terpolymer
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Verification of the required ventilation volume to prevent fire and
explosion accidents in the case of a inflammable liquid leak using
Computational Fluid Dynamics (CFD) program.

("Graduate School of Engineering, Inha University, *Professor of Engineering, Inha
University) oYounho Lee,! Youngwoo Chon?

Keywords: InFlammable liquid, Fire and explosion, Required ventilation volume, CFD

According to the 2023 hazardous materials statistics released by the the South Korean
National Fire Agency, examining the trends over the past five years, the number of hazardous
material accidents has shown a gradual decrease since 2018. However, in 2022, there was a
notable increase of 21% compared to the previous year, with a recorded total of 80 incidents.
Among the accidents in 2022, 61% were related to fire and explosions, and accidents
involving inflammable liquids accounted for 74% of the total accidents.

Accidents involving inflammable liquids leading to fire or explosions often occur when
leaked inflammable liquids generate gas or vapor through turbulent mixing in the atmosphere,
forming an explosive atmosphere. This can be initiated by ignition sources such as static
electricity. To prevent accidents, it is essential to remove the vapor generated after a leak and
utilize ventilation systems to eliminate the vapor.

in this study, The analysis of fire and explosion incidents caused by inflammable liquids
in South Korea in 2022 resulted in the selection of a total of seven types of materials.
Accident scenarios for these seven materials were assumed, and based on TKOSHA GUIDE
P-91-2023 4 leakage amounts and the time taken to reach the LEL(Lower Explosion Limit)
were calculated. The material that reached the LEL in the shortest time was chosen for further
analysis. In addition, according to TKOSHA GUIDE W-1-2019., the required ventilation
amount of the ventilation system according to the leakage of the target material and the full
ventilation equipment and local ventilation equipment that satisfy the relevant conditions
were set and visualized in 3D. This was simulated by applying CFD (Computational Fluid
Dynamics). Through this, we aim to observe changes in fluid flow over time and examine the
ventilation effectiveness of full ventilation equipment and local ventilation equipment.

© The Chemical Society of Japan - P2-1vn-30 -



P2-1vn-31 AAL2a B1045SE2 (2024)

L—)LBECEERESRIEEE/ N1 FOS )L
(BALRRBEHF | - b RBE T 2) OFTEREYR 12, FECR 2, WA KIE 2, PHiBk s 2

Thermo-switchable adhesive hydrogel inspired by mussel ('Frontier Research Institute for
Interdisciplinary Sciences, Tohoku University, *Graduate School of Engineering, Tohoku
University) OHiroya Abe'?, Daichi Yoshihara?, Daigo Terutsuki’, Matsuhiko Nishizawa?

On-demand underwater adhesives with remarkable adhesive and gentle detachment
properties allow for a stable connection to various biomedical devices and bio-interfaces and
avoid posing a significant risk of inflicting deleterious tissue damage upon detachment. Herein,
we developed a hydrogel adhesive that can reversibly switch adhesion strength by temperature
using thermo-responsive polymer and mussel-inspired molecules. The thermo-switchable
adhesive hydrogel displayed both strong adhesion and gentle detachment with over a 1,000-
fold gap in underwater adhesion strength onto a glass, Ti, Al, and Teflon substrate when
exposed to temperatures above and below the lower critical solution temperature (LCST). In
addition, the electrode-integrated hydrogel was maintained on the human skin and electrical
signals were monitored continuously over 10 minutes above the LCST. In contrast,
commercially available hydrogel electrodes quickly swelled and detached from the skin. The
thermo-switchability of the bio-inspired hydrogel with robust adhesion and gentle detachment
offers significant potential for biomedical applications characterized by minimally invasive
procedures.

Keywords : Hydrogel, Underwater adhesion, Biomimetics
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1) “Bio-inspired Incrustation Interfacial Polymerization of Dopamine and Cross-linking with Gelatin

toward Robust, Biodegradable Three-Dimensional Hydrogels” H. Abe et al., Langmuir 2021, 37(20),
6201-6207.
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Effects of plant polysaccharides on skin barrier function (KYOWA PHARMA CHEMICAL CO.,
LTD.) OAi Sugita, Yuki Takeuchi

Plant polysaccharides, which have recently been attracting attention in pharmaceutical and
cosmetic fields, are known to possess various physiological effects”. This time, we report
discovering a new effect on skin barrier function.

Polysaccharides (plant polysaccharide A and plant polysaccharide B) were prepared from
residual portions of plant food products (A and B). Their efficacies were evaluated using a
human 3-D cultured epidermis skin irritation model (Fig. 1). After 24 hours of applying the
polysaccharide solution to the model, the amount of stratum corneum moisture content and the
expression of proteins related to skin barrier function were measured. The data showed higher
stratum corneum moisture content and expression of proteins related to skin barrier function
compared to the control applying water. Plant polysaccharide-A showed the effect when it was
applied before the addition of the barrier function-impairing substance, and plant
polysaccharide-B showed the effect when it was applied after the addition of the barrier
function-impairing substance. Therefore, plant polysaccharide-A is expected to prevent rough
skin and plant polysaccharide-B is expected to promote healing of rough skin.

Keywords : Polysaccharide,; Plant; Skin barrier function, Rough skin, Cosmetics
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1) Y. Yu, M. Shen, Q. Song, J. Xie, Carbohydr Polym, 2018, 183, 91.
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Small-Molecule Aptamer for Regulating RNA Functions in Mammalian Cells and Animals
(‘Nucleic Acid and Chemistry Engineering Unit, OIST, *Astellas Pharma Inc., Present
affiliation: Earth-Life Science Institute, Tokyo Tech., *Present affiliation: Department of
Biological Engineering, MIT) O Keisuke Fukunaga,'® Dhamodharan Venugopal,! Nao
Miyahira,1 Yoko Nomura,' Mustafina Kamila,'* Yasuaki Oosumi,? Kosuke Takayarna,2 Akira
Kanai,” Yohei Yokobayashi'

We conducted in vitro selection of RNA aptamers against a small molecule ASP7967, a
derivative of known inhibitor of KCNH3 (ASP2905). One of the selected aptamers was found
to be functional in HEK293 cells, and it was used to design aptazyme-based riboswitches that
can activate gene expression in the presence of the cognate ligand. An aptazyme-based
riboswitch was successfully used to regulate gene expression in mice injected with AAVS
vector using orally administered ASP7967. Furthermore, by combining aptazyme-based and
exon-skipping riboswitch mechanisms, an ON/OFF ratio approaching 300 was achieved with
a low basal expression level in cultured cells.

Keywords : RNA Aptamer, Riboswitch;, Gene Expression Control; SELEX, Small Molecule
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1) K. Fukunaga, V. Dhamodharan, N. Miyahira, Y. Nomura, K. Mustafina, Y. Osumi, K. Takayama, A.
Kanai, Y. Yokobayashi, J. Am. Chem. Soc. 2023, 145, 7820.
2) K. Mustafina, K. Fukunaga, Y. Yokobayashi, ACS Synth. Biol. 2020, 9, 19.
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Molecular structure and biocompatibility of star polymer at the water interface ('Graduate
School of Science and Engineering, Kagoshima University, *Division of Materials Science,

Nara Institute of Science and Technology. OMasayasu Totani'?, Hiroharu Ajiro?, Jun-ichi
Kadokawa', Tsuyoshi Ando® and Masao Tanihara?

The star polymer-coated surface having a high density poly(2-hydroxyethyl methacrylate)
(PHEMA) and poly(methyl methacrylate) (PMMA) is believed to form a highly dense polymer
brush-like architecture and inhibit biofouling (Fig. 1a)'. In this study, the surface properties of
the star polymer coating were evaluated by their resistance to protein adsorption and their
surface zeta ({)-potential to clarify the mechanism behind this inhibition of cell adhesion. The
surface of the star polymer coating formed an electrically neutral diffused brush structure in
water, and showed high resistance to protein adsorption. Considering all the data obtained in
the study, the surface {-potential and anti-biofouling properties showed a correlation by
controlling the molecular architecture of the coating material (Fig. 1b).

Keywords : star polymer, Molecular structure; Living polymerization; polymer/water interface
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Figure 1. (a) Structure of PHEMA/PMMA heteroarm star polymer and schematic image of star

polymer coatings. (b) Hypothetical illustration of correlation with the hydrated diffuse layer and

{-potential on star polymer coatings.

1) Utilization of star-shaped polymer architecture in the creation of high-density polymer brush
coatings for the prevention of platelet and bacteria adhesion. M. Totani, T. Ando, K. Terada, T.
Terashima, I'Y. Kim, C. Ohtsuki, C Xi, K. Kuroda, M. Tanihara. Biomater Sci. 2014, 2, 1172.
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Membrane-Deforming Liposomes for Highly Efficient Encapsulation and Detoxification of
Large Biomacromolecules such as Viruses. (' Tokyo University of Agriculture and Technology,
*Keio University, *The University of Tokyo, 'KISTEC)

O Noriyuki Uchida', Yunosuke Ryu', Teruhiko Matsubara®, Toshinori Sato’, Yasutaka
Anraku’, Takahiro Muraoka'*

Since viruses and bacteria are microscale huge particles, highly effective degradation
reagents tend to be required to detoxify them. However, there has been a trade-off with
avoiding harmful effects on human body, making material design difficult. Recently, a
membrane-deforming liposome that incorporates surface-interacting microparticles such as
bacteriophage virus was successfully developed. The encapsulated viruses are separated from
external environments and their infectivity is drastically reduced. In this presentation, the
design guideline for the membrane-deforming liposome and their functions will be reported.

Keywords: Phospholipid Bilayers; Membrane Deformation;, Virus; Phage Display;
Endocytosis
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1) N. Uchida, et. al., J. Am. Chem. Soc. 2023, 145, 6210. 2) N. Uchida, et. al., Chem. Commun. 2023,
59, 9665. 3) N. Uchida, et. al., Chem. Commun. 2022, 58, 5164. 4) JP Patent 2021-077870. 5) N.
Uchida, et. al., Chem. Eur. J. 2023, DOI: 10.1002/chem.202302261. 6) N. Uchida, et. al., Nat. Prod.
Commun. 2020, 20, DOI: 10.1177/1934578X20947232.
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Design and Synthesis of a Body Fluid-Responsive Instantly Solidifying Liquid and Dedicated
Macroporous Sponges: Realizing Simple but High-Performance Hemostatic Materials (1
Graduate School of Engineering, University of Tokyo, *Graduate School of Medicine,
University of Tokyo) oHiroyuki Kamata,' Shohei Ishikawa,' Ayano Fujisawa,' Yuki
Yoshikawa,' Kazuyoshi Matsubara,” Katsuyuki Hoshina,” Takamasa Sakai'

We have developed a new synthetic hydrogel-based body fluid solidification liquid that does
not rely on the blood coagulation reaction. This liquid consists of two tetrabranched PEG
derivatives with thiol and maleimide ends, which remains liquid in weakly acidic conditions
and solidify immediately under neutral conditions, such as in the presence of blood. In a rat
massive hemorrhage model, when the newly designed liquid was applied together with a
nonionic porous PEG sponge”, only the developed material successfully stopped bleeding?.
Keywords: Hemostatic Materials; Body Fluid Responsiveness, Instant Solidification, Nonionic
Microporous Sponges, Polyethylene Glycol (PEG)
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1) Simple Preparation of Injectable Hydrogels with Phase-Separated Structures That Can Encapsulate
Live Cells. ACS Appl. Mater. Interfaces. 2022, 14, 31, 35444-35453 (FffH 2022-13301)

2) Hemostatic Capability of a Novel Tetra-Polyethylene Glycol Hydrogel. Ann. Vasc. Surg. 2022, 84,
398-404 (FFliH 2020-82474)
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Effect of ganglioside GM1 on amyloid fibrillogenesis in the coexistence of amyloid-p3 40 and
42 ('Graduate School of Science and Engineering, Yamagata University, Faculty of Science,
Yamagata University) OKiyo Fukase,' Hideki Nabika?

Aggregates of amyloid [ protein (AP) are formed on the surface of brain cell membranes of
Alzheimer's disease (AD) patients. Since aggregation of A may be involved in the onset of
AD, its aggregation has been studied to clarify the pathogenic mechanism and to develop new
drugs. GM1 is abundant in brain and might be a possible factor in its aggregation. Most studies
have focused on either AB40 or AB42, but the two species coexist in vivo. In this study, we
investigated the effect of GM1 on AP aggregation in the coexisting environment of the two
species. As a result, aggregation was generally suppressed in the coexisting system (Fig 1, left).
In addition, GM1 inhibited aggregation in the system (Fig 1, right), which was different from
the results for each species alone. This difference may be attributed to the change in the
morphology of the fibers. In fact, the excitation spectrum of Thioflavin-T bound to the fibers
is changed.

Keywords : Amyloid-p; aggregation; Amyloid fibril; ganglioside; Alzheimer s disease
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Effect of cholesterol / lanosterol on DOPC membrane properties and amyloid [ aggregation
(‘Graduate School of Science and Engineering, Yamagata University, *Faculty of Science,
Yamagata University) OKyohei Akiho,' Hideki Nabika?

The self-assembly of amyloid B (AP) to form aggregates known as amyloid plaques on the
neuronal surface is a feature of Alzheimer’s disease (AD). Therefore, investigation of the
dependence of lipid membrane composition on AP aggregation will lead to the identification
of the causes of AD and the development of therapeutic agents for AD. In particular, cholesterol
(chol) is reported to affect AP aggregation. On the other hand, lanosterol (lano), a precursor of
chol has also been reported to exist in the brain and inhibit the aggregation of proteins. These
results suggest that lano may affect on AP aggregation as chol. In this study, we investigated
the effects of chol and lano on DOPC membrane properties and their relationship to AP
aggregation behavior.

Keywords : Alzheimer s disease, Amyloid beta, cholesterol, lanosterol, self-assembly
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Contribution of Sebum and Sweat Condition to Men’s Daytime Skin
Appearance and Feel

('"Kao Corporation) O Songjie Zhang', Mamiko Kikuchi', Ai Terai', Jicheng Zhang',
Shinichi Tkegaki', Satoru Naitou'

Keywords: male skin condition; sebum component; sweat component; fatty acid; FT-IR

imaging

Men generally perceive that their sebum and sweat levels affect the appearance and feel of
their skin during the daytime. However, the contribution of each component remains unclear.
Therefore, we investigated the relation between skin perception parameters, such as stickiness
and pore conspicuity, and skin physio-chemical parameters, such as the composition and
distribution of sweat and sebum components. For this study, we established a new skin
surface chemical imaging method that uses infrared (IR) imaging.

Our findings revealed several fascinating insights:

1) The sensation of stickiness was linked to a higher content of free fatty acids in the skin
surface mixture;

2) The conspicuity of pores appeared to be influenced by several factors, including sebum
levels, skin pH, and the specific distribution of fatty acid salts near pores.

In conclusion, our study suggests potential relationships between perception parameters, such
as stickiness and conspicuous pores, and physio-chemical parameters such as sebum level,

skin pH, and the formation of fatty acid salts.

Arb.

high

500 ym

Fig. 1 Example of the distribution of sebum components on male skin in the daytime by IR
imaging (Blue: esters, mainly triglycerides; Red: carboxylic acid, mainly fatty acids; Green:
carboxylic acid salts, mainly fatty acid salts. Arrow: pore from a panel with conspicuous pores).
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Development of supramolecular gelling peptides for in-vitro three-dimensional tissue culture
and stable collection of the tissue ('Graduate School of Engineering, Tokyo University of
Agriculture and Technology, *Center for Brain Integration Research, Tokyo Medical and
Dental University, *Kanagawa Institute of Industrial Science and Technology)

OAtsuya Yaguchi,' Itsuki Ajiokaka,** Takahiro Muraoka'~

Three-dimensional tissue culture in vitro, which is currently limited, is effective in
advancing the understanding of biological phenomena and in realizing new treatments for
diseases. In this study, we realized a simple new three-dimensional culture method by
developing novel materials. We designed a supramolecular peptide gel with sufficient
mechanical strength to culture biological tissues in three dimensions and the ability to be
solubilized selectively by the inhibitor, based on the assembled structure. The developed
peptide gel was used as an alternative extracellular matrix for culturing mouse retina. In the
cultured retinas recovered by addition of the inhibitor, three-dimensional tissue development
similar to that in vivo was observed.

Keywords : Peptide,; Self-assembly,; Hydrogel; Structural Analysis; Tissue Culture
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1) F. Pampaloni, E. G. Reynaud and E. H. K. Stelzer, Nat. Rev. Mol. 2007, 8, 839-845.
2) A. Yaguchi et al., Nat. Commun. 2021, 12, 6623.
3) H. Yokoi, T. Kinoshita and S. Zhang, Proc. Natl. Acad. Sci. USA 2005, 102, 8414-8419.
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Development of polysaccharide modified photo cross-linked gelatin hydrogel cell scaffolds
(Faculty of Engineering, Yokohama National University, *Graduate School of Engineering
Science, Yokohama National University) OHiroki Miyajima', Kodai Onodera®, Yuki Hatta?,
Kaori Kojima?, Masaru Mukai', Shoji Maruo!, Kazutoshi Iijima!

For the development of photo-printable three-dimensional cell scaffolds mimicking
biological environment, we have developed cell scaffolds of photo-printable gelatin
methacrylate (GeIMA) hydrogels functionalized with such as hydroxyapatite. In this study, we
constructed hydrogels composed of GelMA and cross-linkable polysaccharide derivatives
(chitosan derivative and hyaluronic acid derivative) through Schiff base formation to promote
cartilage differentiation of mesenchymal stem cells (MSCs). Gel precursor solutions were
prepared by mixing GelMA, carboxymethyl chitosan (CMC), hyaluronic acid dialdehyde
(HDA) and photo-initiator in basic condition. GeIMA hydrogels were prepared by UV
irradiation, and then gel was immersed in PBS to promote reaction between CMC and HDA.
GelMA-CMC/HDA three-component gels were successfully obtained. In addition, models of
GeMA-CMC/HDA three-component gels were fabricated by microstereolithography.
Keywords : Cell Scaffold; Hydrogel; Polysaccharide,; Stem Cells
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1) J.W. Nichol, et al., Biomaterials 2010, 31, 5536-5544.

2) H. Miyajima, et al., ACS Biomater. Sci. Eng. published online.
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