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Structural changes of cyclohexane-1,3-dione dioxime occurred with metal ions

(‘College of Science and Technology, Nihon University) OYosuke Hosoya,' Natsumi Shato,'
Kosuke Sugawa,' Joe Otsuki'

Predesigned complexes are commonly used as catalysts for the structural transformation of
organic molecules. However, if metal salts can serve as catalysts, these reactions could be
carried out more conveniently. Previously, we discovered that cyclohexane-1,3-dione dioxime
(dioxime) undergoes a structural transformation into trione dioxime in the presence of
copper(Il) nitrate in methanol.” Recently, we observed the formation of trione dioxime and
hydrocarbazole, which were found to coexist in a 1:1 ratio within a single crystal obtained from
a methanol solution of dioxime containing nickel(Il) chloride, as revealed by single-crystal X-
ray structural analysis. When cobalt(I) nitrate was used as the metal salt, the structural
transformation of dioxime into hydrocarbazole was inferred from single-crystal X-ray
structural analysis; however, trione dioxime was not detected in the resulting single crystal.
Keywords : 3d transition metal ion,; metal salt; cyclohexane-1,3-dione dioxime,; mild conditions
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Photocatalytic Hydroalkylation via Halogen-Atom Transfer by Boryl Radicals

('Nagoya Institute of Technology) OSeiya Naito,' Koki Obata,! Shuichi Nakamura,' Naoki
Yasukawa!

Halogen-atom transfer (XAT) is a useful method for generating carbon-centered radicals
from organohalides. Considering bond dissociation energy of C-halogen bond, alkyl iodide
would be more reactive than alkyl bromides for XAT process but is not readily available.
Therefore, it is important to explore radical species that allow efficient XAT events with alkyl
bromides. Recently, we and Leonori demonstrated that boracarboxylic acid can act as a boryl
radical precursor under photoredox catalyst. Amine-ligated boryl radicals are expected to be
excellent XAT mediators because their high nucleophilicity allows stabilization of the polarized
transition state.

In this study, we have developed hydroalkylation of styrenes with organobromides, through
amine-ligated boryl radical-mediated XAT. This protocol can be applied to alkyl or aryl
bromides, resulting in the formation of a new C(sp*) —C(sp?) or C(sp?) bond, respectively.
Keywords : Halogen-atom transfer, Photocatalyst, Boryl radical, Hydroalkylation
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up to 98% yield
33 examples

1) N. Yasukawa, D. Leonori et al., J. Am. Chem. Soc. 2024, 146, 24042-24052.
2) S.Nakamura, N. Yasukawa et al., Synthesis 2024, 10.1055/a-2427-9313.
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Electrochemical modification of organic molecules using acetic acid
(‘Osaka University) O Shoya Banzawa,! Yutaka Saga,' Tetsuya Kambe,! Shigeyuki
Masaoka'

The development of a new organic transformation using the electrochemical method has
attracted considerable attention. In this study, we achieved a new electrochemical acetoxylation
reaction of 2-phenyl pyridine using acetic acid, as the acetoxy source, under mild conditions.
Moreover, we found that the acetoxylation proceeds in a site-selective fashion. Detailed studies
on the reaction development as well as the other chemical transformation using the methyl
radical as the active species will be given in the presentation.

Keywords: electrochemical synthesis, acetoxylation, methyl radical
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FEEOBRALFEN A X ALKISE Rk Lz ', Fxid, A% CHERD b ERUL
FHNCAERKRT D AT IVT VI VE HAT HlE LT Tt AF bl E LTH]
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(10 eq.)

1) Y. Morii, T. Watanabe, Y. Saga, T. Kambe, M. Kondo, S. Masaoka, ChemElectroChem, 2024, 11,
€202400061.
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Photocatalytic decyanation of mononitriles using boryl radicals (!Graduate School of
Engineering, Nagoya Institute of Technology) O Waka Okada,! Koki Obata,! Shuichi
Nakamura,! Naoki Yasukawa!

Cyano group is an important functional group to construct the carbon scaffold through the o-
functionalization. Although decyanation reaction after a-functionalization would be an important
strategy towards the synthesis of complex hydrocarbons, harsh reaction conditions are generally
required to cleave robust carbon—carbon (C—CN) bonds. Recently, a radical approach for
decyanative reaction based on an addition of heteroatom radicals was demonstrated. Most previous
methods can be applied to active substrates such as malononitrile and o-hetero acetonitrile
derivatives. However, there are limitations in decyanation reactions using non-activated substrates.

Herein, we developed the photocatalytic and non-thermal decyanation of phenylacetonitrile
derivatives using tetraphenylborate as a boryl radical precursor. This reaction in the presence of
deuterium oxide (D20) allows decyanative deuteration. Furthermore, benzylic carbon—nitrogen (C—
NC) and carbon—sulphur (C—S) bonds can also be cleaved under the standard conditions.

Keywords : Decyanation; Boryl radical; Photocatalyst

VT T o RFEERDICEREIEE TEX D720, IREFHEKOBEIZ T -HERE
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CN photocatalyst H (D)
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* NaBPh, room temperature Ar

[ 0
"gQ
1)N. Yasukawa et al., ChemRxiv,2024,10.26434/chemrxiv-2024-gnsfn; A. Turlik, A. W. Schuppe et al,

Angew. Chem. Int. Ed.,2024,¢202405779; T. Kawamoto et al., Chem. Lett., 2018, 47,573.
2) T. Kawamoto et al.,J. Org. Chem. 2020, 85,6137.
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up to 93% yield

© The Chemical Society of Japan - [PA]-2pm-04 -



[PA]-2pm-05 BALES B10585FES (2025)

FA7 I FFERZRAVEIRERMERILD 4 FEREDRRE

(BEIRBeRe ) O/ BA - BA B8 - &k A - 1R =50 - &8 K
Development of Eco-Friendly Sulfide Synthesis Using Thioamide Derivatives (Graduate
School of Integrated Arts and Sciences, Kochi University) OKoki Obata, Urara Masamoto,
Yusuke Yoshinaga, Atsushi Yamamoto, Daisuke Kaneno

Sulfides are recognized as important structures in natural biologically active substances and
pharmaceuticals, and are also useful building blocks in organic synthesis. Since the commonly
used sulfide synthesis methods use highly volatile thiols, organic solvents with unpleasant
odors, and expensive metal catalysts, it is desirable to develop more environmentally friendly
and cost-effective synthetic methods. We are developing a new method for sulfide synthesis
using non-volatile and odorless thioamide derivatives instead of thiols. The Hantzsch thiazole
reaction of o-halogenated ketones with thioacetamides in water proceeded under room
temperature without any catalyst and the corresponding thiazoles were obtained in good yields.
The reaction mechanism of this type of reaction was also investigated.

Keywords : Eco-Friendly Synthesis, Sulfide Synthesis; Thioamide; MO calclation
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1) H. Firouzababi, N. Iranpoor, M. Abbasi, Tetrahedron, 2009, 65, 5293.
2) J. R. Byers, J. B. Dickey, Org. Synth., 1939, 19, 10.
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Asymmetric Photo Reactions Using a Novel Halogen Bond Donor Catalyst (' Graduate School
of Science, Chiba University) OSoshi Tsurusaki,' Masamichi Yasui,' Takayoshi Arai'

Halogen bond is a noncovalent interaction between an electron-deficient region named o-
hole on the outer side of the halogen X in a molecule R—X and a negative site such as a lone
pair of a Lewis base or m-electrons of unsaturated compounds. Highly directional halogen
bonding interaction has been applied to supramolecular chemistry and catalytic organic
synthesis. Especially, catalysts involving iodine atoms are anticipated to exhibit strong halogen
bond donor ability.

When the electron density near the c-hole of iodine-containing organic compounds is
decreased by a photoexcitation, the Lewis acidity of the catalyst is expected to be enhanced.
The effective generation of triplet excited states (T)) is also expected due to the heavy-atom
effect of iodine atoms. Based on DFT calculations, in this study, we developed a ligand with
an iodine atom as a halogen bond donor site and investigated asymmetric photoreactions using
the metal complexes.

Keywords : Halogen bond; o -hole; Photoexicitation; Metal complex, lodine
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S, T,
R F - o-hole b
F ! DFT calculation
——
F \ /N
F F 34.0 kcal 38.8 kcal

1) S. Kuwano, T. Suzuki, M. Yamanaka, R. Tsutsumi, T. Arai, Angew. Chem. Int. Ed. 2019, 58, 10220.
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Circularly polarized luminescence and magnetic field-induced circularly polarized
luminescence from chlorophylls and its analogues (Graduate School of Science and
Engineering, Kindai University) OHaruka Nakajima, Daiya Suzuki, Hodaka Tsujii, Yoshitaka
Saga, Yoshitane Imai

In this study, we investigated the chiropfical properties of chlorophyll and its analogues in
solution. In MeOH solution at 1.0x10° M, chlorophyll a, chlorophyll b, and zinc methyl
pyropheophorbide a exhibited maximum MCPL wavelengths (Amcrr) at 680, 669, and 666 nm,
respectively. And their magnetic circularly polarized luminescence (MCPL) with anisotropy
factor (|gmerr|) was 2.2x1073, 2.7x1073, and 1.9x1073, respectively. However, methyl
pyropheophorbide a didn’t emit meaningful MCPL.

Keywords : chiral, chlorophyll, circularly polarized luminescence (CPL), magnetic circular
polarized luminescence (MCPL)

MR ETIIZINET
2. TXINRBEEeF T X
T F RN T 4 U v
(PtOEP)IZ , #1124 FI N
T, ehE gL Z sz K
V. ELTAAL ADFNE

WZHAIATe Z L&D | B
5 o k2 H 4 't 78 St (MCPL)
B L OBES5 i PR OB
FEIE(MCPEL)DHL Y H LIz
L TWaD, D FREIEFE
JE(CPL)IE *‘ﬁ%@@&%“\@ ;
AOHFHA LB 2 BT e

Do 7 mE T AU, ﬁ%@%AW fé{%@%%ﬁ > THY . EOMEFIRAR
VT 4 ) BRI iofﬁizw% DY & Atz 1o TN D,

T T, AWETIL, zmemT o1l %@iﬁﬁ‘%ﬁi(chlorophyll a, chlorophyll b, methyl
pyropheophorbide a, zinc methyl pyropheophorbide a)iZ-2> T, (Tﬁfvfji BIFLHx7V
RIS OW TR 21T o T2,

1.0x10° M @ MeOH {&#EH . ZHHAbEMIT 1.7 T ORI (EIR) ZFIN T, ot
hitt =72, & OfE R, chlorophyll a, chlorophyll b, zinc methyl pyropheophorbide a 13,
Z IR MCPL & (MvicpL) 680, 669, 666 nm, %522 5 1 K ¥ (|gmerL]) 2.2%10°
32.7x103,1.9x10° T MCPL @O Ht Y H LIZE%E) L7z, —757, methyl pyropheophorbide a 7)>
DUt BT MCPL 2 1% % = LT /avot, 1.0x10° M 0 MeOH File .
z z}/L 5t E&¥ D CPL MIE %#1T - 7273, chlorophyll a. chlorophyll A, zinc methyl
pyropheophorbide a 1%, WSZEIIN T O MCPL 58 D J5 H3580> > 72,

pyropheo n orbide
(1.0x10° M) under I7 T M (JH(IL\ 10 M) under
magnetic field. 177 magnetic field

1) J. Mater. Chem. C, 2024, 12, 3430-3436. Org Electron., 2023, 122, 106893.
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Magnetic circularly polarized luminescence and electroluminescence from Ir complexes with
2-phenylpyridine derivatives as ligands ('Kindai University, ?Osaka Metropolitan University)
OKeisuke Yoshida,! Kazuki Terakubo,'! Hiroshi Iwasaki,' Keima Yoneda,” Shigeyuki Yagi,
Yoshitane Imai!

In this study, we prepared MCP-OLEDs using Ir complexes with 2-phenylpyridine
derivatives as ligands and investigated their magnetic circularly polarized
electroluminescence (MCPEL) properties under an external magnetic field.

Keyword :circularly polarized electroluminescence (CPEL); circularly polarized luminescence
(CPL); CP-OLED; iridium (Ir); 2-phenylpyridine

UFSEE TIL, 2NE TIOEFARTEER Y ottEA U i Qﬁ
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B 2 LI LT B, (Ii] ﬁﬁ@
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7= L - A rac- Fig. 1 Ir-luminophore

20 10 10
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Y, |gMCPL| Fig. 2 MCPL and MPL spectra Fig. 3 MCPL and MPL spectra Fig. 4 MCPL and MPL spectra
x 102 O F . MCPL of rac-Ir(dfppy)a(acac) of rac-Ir(dfppy)s(bpy) of rac-Tr(dfppy)x(dtbbpy)
% 157- (Fig. 2), rac-  inCHCL (1.0X10° M) in CH,Cl, (1.0X10° M) in CH,Cl, (5.0X10°M)

Ir(dfppy)2(bpy) (1.0 x
10°M) 2251, Avcer =519 nm, |guce| = 1.4 x 107 D Hfka.d> MCPL ZHu ) 3= &
P CTE7=H (Fig. 3). rac-Ir(dfppy)(dtbbpy) (5.0 x 10° M) [Tk L=, B
72 MCPL #1525 Z LixCT& 7o 7= (Fig. 4),

YER L 7= MCP-OLED 7>5 MCPEL OHY i L &2 A 72 & Z A rac-Ir(dfppy).(acac)-
Device 33 & O rac-Ir(dfppy)a(dtbbpy)-Device 7> MCPEL M HL Y H LIZA%Th L7z,
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Synthesis and luminescence properties of iridium(III) complexes with 2,2'-biquinoline ligands
(‘Graduate School of Human and Science, Nara Women's University, *Faculty of Science, Nara
Women's University, *Nara University of Education, *Graduate School of Engineering Osaka

University, *Institute of Advanced Energy, Kyoto University)
O Ayaka Hashimoto' Hiroshi Takashima®, Shoko Yamazaki®, Tohnai Norimitsu®, Eiji Nakata®

We designed and synthesized five-coordinated and six-coordinated iridium(IIl) complexes
using 2,2'-biquinoline (bqn) and 1,10-phenanthroline (phen) as & electron ligands (Scheme 1).
X-ray structural analysis revealed that the five-coordinated complex [IrCl(bgn)(phen)](PFs), is
an orthorhombic cis-type Pbca, and the six-coordinated complex [IrClx(bgn)(phen)]PFs is a
triclinic p-1.

In addition, we measured the photochemical properties in solution, and the UV-vis spectra
showed absorption bands due to MLCT, and the emission spectra showed phosphorescence
around 620 nm. Comparing the five-coordinated complex and the six-coordinated complex, the
emission wavelength of the more stable six-coordinated complexes was shifted to the longer
wavelength side and the Stokes shift was larger than that of the five-coordinated complexes.
This is thought to be because the six-coordinated complex has a higher structural symmetry,
which stabilizes the energy and reduces the energy difference between the HOMO and LUMO.
Keywords : 2,2'-biquinoline, Luminescence properties, Iridium, DFT Calculation

s 1 SREUL T & LT 2,2"-biquinoline (bgn) #5 £ TN 1,10-phenanthroline (phen)% H >
7o, BN TOUSENLOA U 20 A(DSERORRGT « B RZ1T > 72 (Scheme 1), X
ARG IC X 0 . LRSS [IrCl(bgn)(phen)](PFe) 1EIE 7 5558 D 2 A% Pbea, /N
BAZ S 1A IrCl(bgn)(phen)|PFs (X =R R D p-1 TENEIAEIEZ L2 LTz,

S BT, T ORAFHIMEE OWIE Z 1TV, UV-vis A7 ~UIIE TlL MLCT
HSEDWINAS L B, FEIEALT RV T 620 nm AITIC 0 A& R Li-, TRNIEE
R & RBEUNLSE IR Z g3 5 & | NENLEE IR O eI BIX KRS A L 0 & R Rl
7 ML, AM—=7ATT7 MHREEDEOANENGEEIMRVMEZ R LTz, T,
NBALEEIRDIZ D DIEIE DX FED R < . =R F —23Z &k L T HOMO-LUMO [#]
DITRNVFX—ZEDNNEL Ipolclzdb B2 bND,

O 310 ' =0 satKPFgaq

cl., .Cl NN =N N=
—_— > >

Ethyleneglycol, microwave 3min  Ethyleneglycol, microwave 8min

Scheme 1 Synthesis procedure of [IrCl(bgn)(phen)](PFs)2 and [IrCly(bgn)(phen)](PFs)
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Photochromic Properties of a Novel Terarylene for Functionalization
into Supramolecular Self-Assemblies

(*Graduate School of Science and Technology, Nara Institute of Science and Technology, Japan
*Graduate School of Engineering, Tokyo University of Agriculture and Technology, Japan
3Centre national de la recherche scientifique (CNRS), France, *Institute for Advanced
Academic Research (IAAR), Chiba University, Japan, *Ecole Normale Supérieure Paris-Saclay,
Université Paris-Saclay, France.) OSaeko Kitamine!, Chigusa Goto', Tsumoru Morimoto!,
Marine Louis'?, Rémi Métivier®, Shiki Yagai*, Keitaro Nakatani®, Tsuyoshi Kawai'.
Keywords: Photochromism, Terarylene, Supramolecular self-assembly.

Photochromism is a phenomenon in which a molecule undergoes a reversible color
change due to photoisomerization. Diarylethene is a well-known photochromic compound,
characterized by its fatigue resistance and the excellent stability of both isomers.! Some
terarylenes, a diarylethene derivative, have been reported to exhibit cascade radical-controlled
cycloreversion under external stimuli such as chemical oxidants and strong ultraviolet radiation
via one-electron oxidation.? Our research aims to enhance the photochromism of cascade-active
terarylenes in supramolecular self-assemblies.

A new terarylene, which was designed for its functionalization, was synthesized. It
changes its structure from the colorless open form to the turquoise blue closed form under
ultraviolet irradiation. It has moderate quantum yields (® (from Open Form to Closed Form) =
0.30, @ (from Closed Form to Open Form) = 0.01). It further displayed a high conversion rate
of 92%, from the open form to the closed form in the photostationary state under UV light
irradiation, as measured by 'H NMR measurements.

We also present the photophysical properties of the terarylene, the results of
computational chemistry calculations based on Density Functional Theory, the synthesis of a
supramolecular monomer, and the expected behavior of the self-assemblies.

OF : Open form CF : Closed form

Fig.1 Photoisomerization of the Terarylene
1) M. Irie, T. Fukaminato, K. Matsuda, S. Kobatake, Chem. Rev. 2014, 114, 24, 12174-12277. 2) R.
Asato, C.J. Martin, J. P. Calupitan, R. Mizutsu, T. Nakashima, G. Okada, N. Kawaguchi, T. Yanagida
and T. Kawai, Chem. Sci., 2020,11,2504-2510.
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Magnetic circularly polarized luminescence and electroluminescence from Ir complexes with
fluorine-substituted 2-phenylpyridine ligands (' Graduate School of Science and Engineering,
Kindai University, *Graduate School of Engineering, Osaka Metropolitan University)

ORyo Fujita', Kazuki Terakubo', Keima Yoneda?, Yagi Shigeyuki®, Yoshitane Imai'

A fluorine-incorporated Ir luminescent material emitted magnetic circularly polarized
luminescence (MCPL) by the application of an external magnetic field. We also developed a
new circularly polarized organic light-emitting diode (CP-OLED) using these luminophores
and produced magnetic circularly polarized electroluminescence (MCPEL) from the CP-OLED
by applying an external magnetic field and voltage.

Keywords : circularly polarized electroluminescence (CPEL); circularly polarized
luminescence (CPL), circularly polarized organic light-emitting diode (CP-OLED); Iridium
(Ir); magnetic circularly polarized luminescence (MCPL)
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1) Org Electron., 2023, 119, 106814.
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Synthesis and Photophysical Properties of Hydrophilic Dendrimer Unit-Substituted Acene
Derivatives ('Faculty of Science and Technology, Keio University, *Department of Materials
Science and Engineering, Institute of Science Tokyo) OHayato Sakai,' Yoshimitsu Sagara,?
Taku Hasobe'

We have successfully developed mechanochromic luminescent materials composed of
amphiphiles containing a hydrophobic chromophore and hydrophilic dendrimer substituents.
On the other hand, acene derivatives such as tetracene and pentacene are typical molecules for
occurrence of singlet fission (SF), where two triplet excitons are generated from one-photon
absorption. If we can synthesize acene derivatives with the above-mentioned hydrophilic
dendrimer units, it is expected to control mechanochromic fluorescence mediated by SF. In this
study, we newly synthesize amphiphilic acene derivatives substituted with hydrophilic
dendrimer units and evaluate their photophysical properties.

Keywords : Acene; Amphiphilic Molecule; Dendrimer, Photophysical Property
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1) Y. Sagara et al. J. Am. Chem. Soc. 2014, 136, 4273—4280.
2) Q. Liu, et al. Small 2024, 20, 2400063.

Fig. 1. Chemical structures of hydrophilic
dendrimers-substituted acene derivatives.
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Photochromism of diarylethene dimer with S, S-dioxided aryl moieties
(*Graduate School of Engineering, Kyoto University, >FIFC, Kyoto Univ.) OYui Sakamoto,!
Kenji Higashiguchi,' Kenji Matsuda'-?

Diarylethene dimers generally do not form the double closed-ring isomer, where both units
are the closed-ring unit, due to the energy transfer to the closed-ring unit. However, if the
direction of energy transfer is reversed to the opposite one, that is the open-ring unit, then the
desired second cyclization is expected to occur. This study aims to obtain a dimer capable of
forming the double closed-ring isomer. Dimers with two S, S-dioxides were predicted to enable
the second cyclization based on energy transfer by quantum calculation.

The open-ring isomer of the S,S-dioxided dimer 10x4 developed different color in various
solvent. In usual solvents, the color of the initial solution was pale yellow, and the solution
turned orange upon irradiation with UV light. In contrast, the DMF solution had 580 nm-band
at the initial state originating from intramolecular CT-transition in lox4-co. The band
disappeared upon irradiation with UV light (440 nm) and the color turned from yellowish green
to orange. The spectral change is considered to indicate the isomerization to -00 or -cc.
Keywords : Photochromism, Diarylethene; dimer, S,S-dioxide, energy transfer
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Figure 1. (a) Expected photoisomerization of 10x4. (b) Calculated electronic transitions of
1ox4-00, -co, and -cc isomers, respectively. (¢) Changes in absorption spectra of 10x4 in (top)
DCM and (bottom) DMF upon irradiation with UV light.
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pH-Responsive Changes in Supramolecular Assemblies of Amphiphilic Diarylethene with a
Carboxyl Group (*Graduate School of Engineering, Kyoto University, 2FIFC, Kyoto Univ.)
OFumiya Murasaki,! Kenji Higashiguchi,! Kenji Matsuda® 2

The photoresponsive amphiphilic diarylethene forms supramolecular assemblies in water
through hydrophobic interactions. In this study, diarylethene with a carboxyl group was employed
to prepare the supramolecular architecture under various pH conditions. The obtained spherical
assembly underwent crystallization in NaOHaq. keeping at near freezing point. The result means
different head-to-head intermolecular interactions in pure water and NaOHag..

Keywords . Diarylethene; Supramolecular assembly; pH; Photochromism; Carboxylic acid
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Figure 1. Optical images of DAEloat (a) pH 7 (b)pH  DAELo at pH 11. Inset shows the change
10 (c) pH 10 after 10 days. in O.D. at 287 nm.

1) H. Yotsuji, K. Matsuda et al., Chem. Eur. J. 2017, 23, 15059.
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Synthesis of Chiral Bis-1,8-Naphthalimide Derivatives With 1,1'-Spirodihydroindane Skeleton
(!Nara Women's University, Nara University of Education, 3Osaka University, ‘Kyoto
University) OChihiro Takeda', Hiroshi Takashima', Shoko Yamazaki’, Norimitsu Tohnai’,
Eiji Nakata®

1

Organic chiral fluorescent dye molecules emitting circularly polarized light (CPL) have
potential applications in advanced optical information processing. In our laboratory, we have
synthesized D,L-LybNI (Chart 1) using a lysine with a chiral center as a spacer between two

1,8-naphthalimide molecules and succeeded in extracting CPL derived from intramolecular

excimer fluorescence”.

In this study, (R)- or (S)-SPINOL, more rigid and sterically chirality-controlled axially chiral
compounds, were used as spacers between two 1,8-naphthalimide molecules to synthesize (R)-
SPINObBuNI and (S)-SPINObBuNI (Chart 1). Compounds were identified by 'H NMR, "*C
NMR, ESI-MS, elemental analysis, X-ray crystallography and FT-IR.

Keywords :Optical Properties;  Fluorescence; Naphthalimide; Circularly Polarized
Luminesce; Excimer
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T~DOISAPMFEES N TS, SUHFFERETIE, 1,8-F 7 XA I K2 FHDAN—
Y=o, AFFLEHETSH Y v %Wz D,L-LybNI (Chart1) ZA KL, 4 FHN=T
X~ —mMHKO CPL ZH 0 HT Z LIiZlkBLTER Y,

AL TIE, 1,8-FT 7 XN A I R2 5 FHIOAN—H—2, J 0 HIE TSR F
FZIUVT 4 — O S NIZEARFILEHTHD (R)-F721% (S)-SPINOL % HV . (R)-
SPINObBuNI £ L} (S)-SPINObBuNI (Chart 1) O & E1T-7-, {LEMDFRITIE
'"HNMR, "“C NMR, ESI-MS. FT-IR, JCE/#Hr. LU X B A& ic L - T

1To7.

Chart 1. Structures of D,L-LybNI, (R)-SPINObBuNI and (S)-SPINObBuNI

D,L-LybNI (R)-SPINObBuNI (S)-SPINObBuNI

1) S. Eguchi, M. Naoe, A. Kageyama, Y. Imai, N. Tohnai, S. Yamazaki, E. Nakata, H. Takashima, Org.
Biomol. Chem., 22, 4318-4325 (2024).
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Acyl Radical Generation from Carboxylic Acids Using Visible Light two-molecul photoredox
system (NIT, Fukui) O MARUYAMA, Nodoka; KAWABATA, Yuki; KINOSITA, Neo;
TAKAZAWA, Yuka; YAMAWAKI, Mugen

A selective deoxygenation reaction from carboxylic acids to generate acyl radicals were
achieved by using visible light-induced two-molecule photoredox systems. This innovative
reaction is able to control the generation of acyl radicals and alkyl radicals depending on the
combination of electron donor and electron acceptor. Acyl radical generation reactions have
been achieved with a one-molecule photoredox catalyst, however these photocatalysis are
difficult to tune the redox potential and require the use of metals and high costs. Our two-
molecule photoredox systems are characterized by inexpensive and stable compounds.
Photoreactions with various alkenes and carboxylic acids were carried out and the
corresponding compounds were obtained. Furthermore, aldehydes were successfully
synthesized by hydrogen abstraction of acyl radicals from HAT.

Keywords : Acyl Radical; two-molecul photoredox system, HAT

ARSI KD 2 0 TR EARIBE 2 5 L CL VIR R B D BR I 72 A 5
N E DT NI UANERRERE LT, ZORISITF= LV ey Rf—Ex L7 |k
o U7 IR TR FOMBEDETT NI HLVEBLOT VXL T P LDE
AR TE, ZOBROT IV o ~OMMRT VT & ROGMRERRRIZT HA J ~_—
T AT RKIEHRTH S,

PERDT 2T VI NVAEROGNE 1 53 FRDEAEIZ X > THRETH 523, Zh=n
\ZHERE T 2 A T d 2 — 7 TaJi O o m il 2> D E bR ST B OFEE S EHE L,
Hox @2 PRGN, DL ERMEE THY . 2 5 FOMAEDOE L
BRZDHIET CRHAGETCEMNEZHET DN TE D10, ]ISITEREZF -85 =
EMTED D, ZORIGNERA L TEEA 727 V7 U ROSERIRIEE ~DOMIL T /LT b
NOA Rk %A 2R L 7= (Scheme 1),

(0]
hv (405 nm)
hv (405 nm) Photocatalysis 2 6N R)K/\CN
Photocatalysis Bace
Bace Phosphorus o)
. —_— |
R CH3CN : H,0 CH4CN @ H,0 R) . w‘ o
(R : Secondary, tertiary) (Aryl, R : Primary, secondary) R)kH

Scheme 1. Serective photodeoxygenation and decarboxylation using a two-molecule
photoredox system
1) M. Yamawaki, R. Hashimoto,Y. Kawabata,M. Ichihashi, Y. Nachi, R. Inari, C. Sakamoto,
T. Morita, Y. Yoshimi. European Journal of Organic Chemistry, 2022, €202201225.
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The Annulated Isomer of Diarylethene with Janus-type Structure (‘Graduate School of

Engineering,
Higashiguchi,' Kenji Matsuda':?

Kyoto University, *FIFC, Kyoto Univ.) O Ryota Nakamura,! Kenji

The annulated isomer of diarylethene has a conjugated structure similar to that of the closed-
ring isomer, with two substituents on opposite sides of the molecular plane. When the
substituents (R; and R») differ, the annulated isomer exhibits Janus-type characteristics.
Notably, the annulated isomer has two constitutional isomers (Figure 1), depending on whether
R, is at the a- or B-position of the dithia structure, each with distinct properties. This study
aimed to selectively produce these isomers by designing a molecule with substituents having

different inductive effects and evaluating its photochemical behavior.

As a precursor to the annulated isomer, an open-ring isomer 1o with -CH; and -CH,OCH3
substituents was synthesized. When diarylethene 1 was irradiated with UV light and then with
visible light, an absorption band with Amax = 525 nm remained, suggesting the formation of the
annulated isomer la. To investigate the ratio of the constitutional isomers, compound 1 was
reacted using a photoreactor. As a result, 'H NMR measurements revealed that the two isomers

were obtained in a non-1:1 ratio.
Keywords : diarylethene; annulated isomer, Janus-type

TV =T ORFER BRI, PARE S FL LI EEE A L, S 61201
WHOREIZEREH L OOEHBIELZH L T\ D, 07D, Zhb OEHIL % 5
DHD (R Ry) & LEEBEE, MREKIZ Y X 2M ST LTOMEEHET S, 2770,
TR OREIE AR DFTE L (Figure 1), Ry 23 F THEEIZHR L Cafiids L UBALIC H
HEE T, TNEIWEE N BT D, AFIETITEN S OBIRAERE B L, FHE)
RORIeD “OOBBBIEEZET DL OEHGF L, £ ONALFEIENT OV T L 7=,

MEBRIRDORIBEMAR & LT, -CH; 38 XL O-CH,OCH; 6T HBBRIK 1o ARk LT, =

DT V=TT 1 OV ranarH  RkICE

S 2 T o7 & 2T A PHBRIE

le RO B — 27 BB %, WOLEERA LT, $ild TEOEIRIC AR 23 %
& Amax= 525 nm DI RAFE 72 Z &b BRI 1a DA A R~ S 417z (Figure
Ib), H7v—V7 74 2HNT1 2GS LE T A, 1la OERMERD R D

RTHELNIZZ ED THNMR JEIC L VLN o7,

e

@
Q
(a) F F EF R F (b) 0 § o2 UV for 150 s
F F R F F F 8 N 2
S 08 1\ S o4
F Fooow F F F . F 5 i 2
;
—— w @ R F < 0o
Vis. — 2 . 400 w0 7o
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T 1
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1o 1c 1a
Figure 1. (a) Photoisomerization of diarylethene. (b) Absorption spectra of the open-ring

isomer in CH,Cl, after irradiation of UV (265 nm) and visible (520 nm) lights.
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Development and application of solid-supported photocatalysts (Kwansei Gakuin University
Graduate School of Science and Engineering) OShoma Shiino, Eguchi Hayato, Kurahashi
Takuya

4CzIPN, which exhibits thermally activated delayed fluorescence (TADF), shows a high
photoluminescence quantum yield due to its small energy gap between the singlet and triplet
states, enabling efficient reverse intersystem crossing. Because of this property, it has been
widely applied in photocatalytic reactions. In this study, we synthesized a solid-phase catalyst
by immobilizing 4CzIPN on polystyrene and aimed to apply it to photocatalytic reactions. By
solidifying the catalyst, we attempted to construct a novel catalytic reaction system that allows
the combination of different photocatalysts. The solid-phase immobilized photocatalyst (PS-
4CzIPN) was synthesized through the borylation reaction of carbazole and Suzuki-Miyaura
cross-coupling reaction using benzyl group-containing polystyrene. In this presentation, we
will report the details of the synthesis and its application to catalytic reactions.
Keywords : Photocatalyst, solid phase formation, reuse, solid-liquid two-layer system

BEMEALBIER Y (TADF) %79 4CzIPN (%, —HIERAE L —HIERED = /L X —
%ﬁﬁémkb\@ﬁ%x%uiwﬁw%%i%ﬁ$%m¢o:@%@W%\%%ﬁﬁm
WCHIRKFIHEN TV D, RAFFETIL, 4CzIPN %R U AT L AZHER L CHEFEL L 7= fik
AAR L, ZHEMBESOSISHATE Z 2 ANE L, BTS2 Z gk, B
B 1EE D i AL A o TR 5 8 LRSS R ORESE 2 5 7=, [EFH R
Sefibltt (PS-4CzIPN) 1X, XY — DR BN B I ONRCOVEESHRD) AF L
YERWESAR-ER o w AR o ) I RONZE VAR LT, ARETIE, BRIEDRE
A & AR S A~ DS I OWTHE T 5,

QP

:@: Pdcatalyst
O bWy "

PS-4CzIPN
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Magnetic field-induced circularly polarized luminescence from platinum complexes (! Kindai
University, *Osaka Metropolitan University, *Osaka Research Institute of Industrial Science
and Technology) Olssei Nakano,! Jungo Ono,! Motohiro Shizuma,* Saki Ukita,>

Shigeyuki Yagi,? Yoshitane Imai'

In this study, we synthesized F,-ppyPt(acac) and ppyPt(acac) in which the fluorine atom of
Fo-ppyPt(acac) was replaced by a hydrogen atom and investigated their emission and
mechanochromic properties. Mechanochromic properties were examined by grinding the
sample using a mortar and applying mechanical stimuli.

Keywords : circularly polarized electroluminescence (CPEL); circularly polarized
luminescence  (CPL);  magnetic  circularly  polarized  luminescence  (MCPL);
Mechanochromism; Platinum

WG TR R B S O R FE F
(CPL) . Y RIEMEA 3 e I AN RS 2 FIINS % = & F%p«"? %?
IC L BWAIIRIEHE (MCPL) ¥ 27 AOBFRICHY) N 0f e
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e
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; .
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CEeppyPilaca) D7 Y FFFEA wamma’ e whnmw
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ML, ZOFRNFMEB LU, A1/ G Doao v TP in KBr ppyPt(acac) in KBr
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AWTHEBIZ T 0R L AR E 52 5 2 & THET LT,
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1) Chem.Asian.J., 2021, 16,926-930. Chem.Lett., 2021, 50, 1131-1141.
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Synthesis of a Novel Terarylene for the Photoelimination of Perfluorophenolate Anion
(Division of Materials Science, Nara Institute of Science and Technology) OKaho Irie, Taichi
Muto, Chigusa Goto, Kei Maruyama, Mihoko Yamada, Tsumoru Morimoto, Tsuyoshi Kawai

We describe here a new photo-Lewis acid generator (PLAG) that generates a carbocation
species under light irradiation. The new PLAG (10) consists of two thiophene rings and one
naphthalene ring with a C¢FsO- group at the terminal of the 6m-conjugate system. 1o was
synthesized by two-step Suzuki-Miyaura coupling reactions of three subunits. UV-vis spectrum
analysis of 1o revealed the progression of new absorption bands specific for the condensed
carbocation by photo illumination of 1o.

Keywords : Photochromism, Terarylene; Photoelimination
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1) T. Kawai, et al., J. Am. Chem. Soc., 2019, 141, 20043.
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Development of a novel photocatalytic system for the insertion of CO, into organic molecules
(‘Graduate School of Engineering, Osaka University) OTomoha Kagawa, Taito Watanabe,
Yutaka Saga, Tetsuya Kambe, Shigeyuki Masaoka

In synthetic organic chemistry, carbon dioxide (CO,) is attracting attention as an abundant
and inexpensive Cl carbon source that can introduce carboxylic groups into organic
molecules.! Therefore, there is a demand to develop reaction systems to synthesize useful
carboxylic acid molecules using COs. In particular, photocatalytic systems driven by light, a
sustainable energy source, are very attractive in terms of the environmental friendliness.

In this study, we attempted to develop a new photochemical carbofunctionalization of
alkenes with CO, using the chlorine radical, which has recently attracted attention as a powerful
hydrogen atom abstractor?. The key to our strategy is the generation of the chlorine radical by
the ligand-metal charge transfer of photoexcited metal chlorides;. We expect that this promotes
the simultaneous insertion of two different functional groups including CO, and halogen- or
alkyl group into alkene. The details of our reaction design and the results of the investigations
will be given in the presentation.

Keywords : Photocatalyst; CO,,; Carboxylic acid
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1)J.-H. Ye, T. Ju, H. Huang, L.-L. Liao, D.-G. Yu, Acc. Chem. Res. 2021, 54,2518.2) Y. Zhang, D.
Fu, Z. Chen, R. Cui, W. He, H. Wang, J. Chen, Y. Chen, S.-J. Li, Y. Lan, C. Duan, Y. Jin, Nat.
Commun. 2024, 15, 8619.
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Preparation and photochemical characterization of water-soluble nanoparticles with a
diphenylanthracene core (Graduate School of Engineering, University of Hyogo) OMaika
Okuda, Shiori Sugano, Mitsunobu Nakamura, Tadao Takada

Nanoparticles with a diphenylanthracene (DPA) core were developed as photofunctional
materials capable of exhibiting photon upconversion in aqueous solutions. These nanoparticles
were synthesized through a reaction between a polymer containing active ester groups and DPA,
as well as polyethylene glycol (PEG) molecules functionalized with amino groups. The
luminescence properties of the DPA core were investigated, and the photon upconversion
behavior was analyzed in the presence of triplet sensitizing molecules. The influence of these
sensitizers on the luminescence characteristics of DPA was examined, demonstrating the
potential for efficient photon upconversion in the designed nanoparticles.

Keywords Water-soluble Nanoparticles; Diphenylanthracene,
Reactive Oxygen Species
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Fig. 1 Preparation of water-soluble polymers

containing diphenylanthracenes (DPA) using
polyPFPA.
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Synthesis of imidazopyridine —carbazole dyads exhibiting dual-state emission ('Dept. of
Applied Chemistry, Tokushima University, *Inst. pLED, Tokushima University) O Itsuki
Ogawa,' Wataru Kadota,' Tetsuro Katayama,”> Akihiro Furube,? Keiji Minagawa,! Fumitoshi
Yagishita'?

Imidazopyridines are known as important 10n-electron nitrogen-containing heteroaromatic
compound that exhibit blue luminescence, and various derivatives have been developed to
explore their photofunctionalities. Imidazo[1,2-a]pyridine having o-hydroxyphenyl group at
the 2-position are known to exhibit dual fluorescence owing to excited-state intramolecular
proton transfer (ESIPT). In this study, we designed and synthesized imidazo[1,2-a]pyridine or
imidazo[1,5-a]pyridine complexes having carbazole moieties as a secondary amine proton
donor and evaluated their luminescent properties. These compounds exhibited fluorescence
emission in both the solution and solid state. Interestingly, some derivatives exhibited dual
fluorescence emission at around 420 nm and 550 nm in the solid state, suggesting
intramolecular proton transfer (ESIPT) in the excited state.

Keywords : Imidazopyridines; ESIPT; Fluorescence; Solid state emission
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[1] T. Mutai, H. Tomoda, T. Ohkawa, Y. Yabe, K. Araki, Angew. Chem. Int. Ed. 2008, 47, 9522-9524.
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Unique fluorescence properties of ESIPT dye derivatives with two benzoazole rings (' Chitose
Insutitute of Science and Technology, 2IMRAM, Tohoku Univ.) O Yuma Hirose,! Haruto
Yamakawa,' Ken-ichi Sakai,' Tomoyuki Akutagawa’

2,4-bis(1,3-benzothiazol-2-yl)phenol shows enol-keto tautomerism (ESIPT) in the excited
state and emits strong yellow fluorescence with a large Stokes shift. We have synthesized a
derivative of (SS), in which the hydroxyl group constituting the ESIPT moiety is alkoxylated,
and observed fluorescence similar to ESIPT fluorescence even though the ESIPT moiety is not
present. In this study, in order to investigate the effect of the benzothiazole (BT) ring on the
unique fluorescence properties, we synthesized derivatives in which one or both sides of the
two BT rings were changed to benzoxazole (BO) rings, and examined whether the SS-like
fluorescence properties appeared.
Keywords : fluorescence, Excited State Intramolecular Proton Transfer
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Stepwise Two-Photon Excitation Using Self-Assembled Phthalocyanine Dimers. (I/nstitute of
Industrial Science, The University of Tokyo) O YUERONG JIANG, Hirohisa Yanagikawa,
Kazuyuki Ishii

In recent decade, the energy upconversion based on triplet-triplet annihilation has gained
significant attention. Our laboratory has investigated the excited triplet state of a self-assembled
dimer of pyridine-containing phthalocyaniatozic ((ZnPcPy),) and found unique absorption
bands attributed to the (So-T1) — (S;-T)) transition at 600—700 nm in the transient absorption
spectrum (the excited-state Q-band).) In this study, we attempted energy upconversion by
selective excitation of the excited-state Q-band of the dimer to form (T;-T)) state. Zinc
porphyrin (ZnTPP) was employed as the energy acceptor to evaluate the upconversion process.
Using a 659 nm nanosecond pulse laser to excite a mixed solution of (ZnPcPy); and ZnTPP,
we observed emission around 590 nm, which is considered to originate from ZnTPP. Detailed
experimental results will be presented in the poster.

Keywords: Two-Photon Excitation; Photon Upconversion; Phthalocyanine; Fluorescence;

Self-assembly

A, —HEE-—EEEBEMA Lo —T v Fa =T g URER &R
TW5, YW TIX, YD UBRER 7 Z oy 7 = Uik o 3 cESH T BK
((ZnPcPy),) OJhid = EIIRFEZFH~, £ D

BPEWRI AT R VIZEBW T, 600~700nm —_ S&:Z%?

{Z(So-T1)=(Si-T1) F S DR Bk 72 W 45 (Jih ' T, @RN

ARRE Q #1) &S LI ), frpverritanl | IENIRC X
AL TIL, & DO BERDFEHEIRAE Q #F 600~700 nm

BRI L C(T-T)E KT 5 Z &

T, TRAR—T v T AL =T g VR TR asc s ¥reo

B, TANR—ZERE LCHAAELT RN S

4V ZnTPP % VT, TR LF—7 » 7  Qband" T, i

2L N— D g v A REE L2, 659 nm DT/ SERE

B VA L—H—%H\ T, (ZnPcPy), & 5 e
ZnTPP DIRAWIREFIE L7z & 2 A, 8‘%}
ZnTPP HiI3k & B 2 615 FE % 590 nm f+F S =
IICHERR T & T, RAX =TI, FFlIRE a8
Bk Rz e+ 2,

1) K.Ishii, et al., Chem. Phys. Lett. 2007, 436,94.  Fig. 1 Exited-state Q band of (ZnPcPy)..
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Photon Upconversion Using Energy Acceptor Dyads with Suppressed Bond Rotation
(1 Grad. Sch. of Eng., Osaka Metro. Univ,, 2 RIMED, Osaka Metro. Univ.)

(ORyoichi Miyachil, Yasunori Matsui'?, Takuya Ogakil’z, Hiroshi Tkeda'*

Photon upconversion (PUC), especially PUC using triplet—triplet annihilation, has attracted
much attention. To date, the PUC properties of various energy acceptor dyads' (Fig. 1a) have
been reported, but one of the critical issues that remain unsolved is that a rotation of acceptor
through a single c bond between the acceptor and linker units may cause unfavorable
nonradiative deactivation of the excitons. In this study, we evaluated the PUC properties of a
new energy acceptor dyad (An—TB—An, Fig. 1b)?, in which an anthracene (An) ring and the
Troger’s base® (TB)-like linker are connected by two  bonds to suppress the potential rotation
of the acceptor. As expected, PUC of An—TB-An was successfully achieved. When platinum
octaethylpolyphyrine (PtOEP, energy donor) is selectively excited with a 532-nm light in a
degassed CH,Cl, solution containing PtOEP and An—-TB-An, fluorescence from An—-TB-
'An* was observed at 448 nm (Fig. 2). In the presentation, we will also discuss PUC quantum
yield and threshold excitation light intensity.

Keywords: Triplet Lifetime; Triplet-Triplet Annihilation; Tréger's Base; Time-resolved
Spectroscopy, Exchange Interaction.

T Ty Faran—Ya s (PUC) &I, 1K@, a o O
TEAX—HTFEEHTIAXT—RTICERT B

o
HiCd 0, HHC = HIE- = B A R L7z PUC gﬁ%§‘#'

Z’P&H %%&)Tb\é :ﬂi Tﬁzéjﬁ éi fcfi* DPA-Ad-DPA An-TB—An
/I/ﬂf:‘—‘? 7 '{Z 70§ . (A) ﬁiﬁ‘%{i@ PUC iﬁﬁi))ilﬁ E?AL—E?—%E%ZT[ g;;%))-DPA—Ad—DPA (previous dyad) and
HINTEEN, AMOMKEEERZ Bk 5k

FOEIES RGN ERRME TH -7 (Fig. 1a). . 44é RS

AMFFETIL, Z Of G RIHE 2 M]3 5 72 012 Troger ¢

it (TB) Bk 2 6T 2 S MBI T v b Ty 52

(An) 55 An-TB-An  (Fig. 1b) 0 PUC i £

% ng{ﬂﬁ L/ f: * Fig. 2. A PUC/E;;;?; of the degased CH,Cl, solution of

@%{ZIX An—-TB-An I*/I/f’v“*—* }\‘j‘*‘@ El/\j%j' PtOEP (10 uM) and An-TB-An (0.5 mM) (Jgx = 532 nm).
JHZFIVERNT 4V (PtOEP) % & Tefisl CH.CL 3KIZ 532 nm Yz PR LT
PtOEP O 4% ihife9 % &, 448 nm |Z An—TB-"'An*7> 5> OGBS, PUC 23k
w7 (Fig.2). R TIL PUC E IR L E Wb HIRE S\ T Higind 5.

1. Kanoh, M.; Matsui,Y.; Ikeda, H. et al. J. Phys. Chem. B 2021, 125, 4831-4837.

2. Diao, Z.-J.; Sun, L.-B. et al. Angew. Chem. Int. Ed. 2023, 62, ¢202301739.
3. Troger, J. J. Prakt. Chem. 1887, 36, 225-245.
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Synthesis of Titanium Oxide Modified with Chlorophyll Derivatives and Evaluation
of Its Catalytic Activity for Hydrogen Evolution

(*Oita Prefectural Hofu High School, *Graduate School of Engineering, Kyushu University,
3School of Engineering, Kyushu University) ONozomi Tasaki,! Yuki Namba,” Mayu Yuasa,’
Chika Ishida,® Yu Hoshino,? Hisashi Shimakoshi?

Recently, the environmental impact of global warming is spreading throughout the world.
Carbon dioxide emissions from power generation and industry are particularly serious. In this
study, we developed a catalyst to produce hydrogen using sunlight as an energy source. We
synthesized a visible light-driven catalyst by modifying titanium oxide with chlorophyll
derivatives and investigated its hydrogen evolution activity.

Keywords : Chlorophyll, Visible Light, Hydrogen, Titanium Oxide, Photocatalyst
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L. DIVEKRUEEY A FTBLT X AES LTt 2 Ak b Z e N TE 7=, [H
FEIX MARDI - MS. $EBUE UVevis KOVIR A7 MUIZ L D To72, Zha v
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Synthesis of Chlorophyll Derivative-Modified Titanium Oxide and Its Application to Visible
Light-Driven Organic Synthetic Reactions ('Fukuoka Prefectural Meizen High School,
’Graduate School of Engineering, Kyushu University, 3School of Engineering, Kyushu

University) O Haruko Omura,! Mayu Yuasa,> Chika Ishida,® Yuki Namba,?> Yu Hoshino,’
Hisashi Shimakoshi?

Carbonyl compounds are wuseful materials for pharmaceuticals, agrochemicals,
semiconductors, and other applications. However, their conventional synthetic methods of
carbonyl compounds have problems with the use of oxidants and environmental impact. In this
study, we developed a new system for the synthesis of carbonyl compounds by a simple three-
molecular coupling reaction. Chlorophyll derivative-modified titanium oxide was utilized as a
catalyst to achieve a visible light-driven reaction. Its catalytic ability for the clean synthesis of
carbonyl compounds was investigated in detail.

Keywords : Chlorophyll, Titanium Oxide, Three-Molecular Coupling Reaction, Carbonyl
Compound, Visible Light
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v T TR THANKR= LG % ST DT O A BRI L=, KEEtD
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Electrochemical Disproportionation of Palladium Catecholato Complexes Having Diimine
Ancillary Ligands (Faculty of Engineering and Design, Kagawa University) O Hiroto
Kanamaru, Keishiro Tahara

We report electrochemical disproportionation of a palladium catecholato complex with a diimine
auxiliary ligand. The complex exhibited an irreversible wave with large separation of anodic and
cathodic peaks in DMF/"BusNPF¢in cyclic voltammograms. Spectroelectrochemical measurements
revealed that the quinone species was generated via disproportionation of the semiquinone species.
Keyword : Disproportionation, Catechol, Palladium Catecholato Complex, Electrode Electron
Transfer
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1) S. Yamada, T. Matsumoto, H.-C. Chang, Chem Eur. J., 2019, 25, 8268.
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Development of the electrochemical nitrogen atom insertion reaction into phthalic anhydride
('Graduate School of Engineering, Osaka Univ.; *Graduate School of Science, Institute of
Science Tokyo) OFumiya Kokudai,' Minami Fukuhara, ' Yutaka Saga,' Tetsuya Kambe, ' Mio
Kondo,"* Shigeyuki Masaoka!

Nitrogen gas is a ubiquitous gas that accounts for about 78% of the atmosphere, and its
effective utilization for transformations of organic molecules is highly attractive in terms of
both energy problem-solving and synthetic organic chemistry. However, there are only a few
examples to achieve the direct insertion reaction of nitrogen atom into organic molecules. In
this study, we aim to develop a new electrochemical method to directly insert nitrogen atom
into organic molecules under mild conditions (at room temperature and atmospheric pressure
of nitrogen gas). Details of the reaction development will be given in the presentation.

Keywords : Nitrogen Insertion; Electrochemical Synthesis
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VN TIEBEESERe . IR O RER ICHILL Mg Z) 2B L LTER Y, EmEcE
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1) a) M. E. Volpin, V. B. Shur, R. V. Kudryavtsev, L. A. Prodayko. Chem. Commun. 1968, 1038. b) Y.
Uozumi, N. Kawasaki, E. Mori, M. Mori, M. Shibasaki. J. Am. Chem. Soc. 1989, 111, 3275. c) S. F.
McWilliams, D. L. J. Broere, C. J. V. Holliday, S. M. Bhutto, B. Q. Mercado, P. L. Holland. Nature 2020,
584,221. d) K. Wang, Z.-H. Deng, S.-J. Xie, D.-D. Zhai, H.-Y. Fang, Z.-J. Shi. Nat. Commun. 2021, 12,
248. e) T. Itabashi, K. Arashiba, A. Egi, H. Tanaka, K. Sugiyama, S. Suginome, S. Kuriyama, K.
Yoshizawa, Y. Nishibayashi. Nat. Commun. 2022, 13, 6161.
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Visible-Light-Induced Organophotocatalytic Desulfurative Coupling of Alkyl Benzothiazolyl
Sulfides with Electron-Deficient Alkenes/Alkynes (Graduate School of Integrated Science and
Technology, Shizuoka University) O Haruto Hijikata, Koki Matsune, Takuma Shimotori,
Nagisa Kikuchi, Shun Nishioka, Tetsuya Sengoku

A reductive coupling of alkyl benzothiazolyl sulfides with electron-deficient alkenes and
alkynes has been developed. The desired reaction underwent in the presence of an
organophotocatalyst, Hantzsch ester, and potassium carbonate, affording the corresponding
adducts in moderate to excellent yields. This protocol was also successfully applied to the
radical C-glycosylation of a substrate without protective groups.

Keywords : Sulfide; Organophotocatalyst; Hantzsch ester; Carbon—sulfur bond; Blue LEDs
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1) Paul, B; Paul, H; Chatterjee, 1. Synthesis 2022, 54, 5409.

2) (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.

3) Sengoku, T.; Matsune, K.; Shimotori, T.; Kikuchi, N.; Hijikata, H.; Nishioka, S.; Takahashi, R.
ChemCatChem €202401427, in press.
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Identification and Reactivity of Degradation Product of Cyanoarene-Based Photocatalyst in
Desulfurative Coupling of Alkyl Benzothiazolyl Sulfides with Electron-Deficient Alkenes (!

Faculty of Engineering, Shizuoka University, > Graduate School of Integrated Science and
Technology, Shizuoka University) OReo Takahashi,! Koki Matsune,” Tetsuya Sengoku':?

We developed a desulfurative coupling of alkyl benzothiazolyl sulfides with electron-
deficient alkenes using 1,3-dicyano-2,4,5,6-tetrakis(diphenylamino)benzene (4DPAIPN) under
blue-light irradiation. During the reaction, a degradation product of 4DPAIPN was detected,
prompting us to investigate its structure and catalytic activity. The degradation product was
identified as a compound in which one of the cyano groups of 4DPAIPN had been transformed
into a methyl group. This compound functioned as a catalyst for the desulfurative coupling.
Keywords : 1,3-dicyano-2,4,5,6-tetrakis(diphenylamino)benzene, alkyl benzothiazolyl sulfide,
Blue LEDs, degradation
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3
1) (a) Sengoku, T.; Matsune, K.; Shimotori, T.; Kikuchi, N.; Hijikata, H.; Nishioka, S.; Takahashi, R.

ChemCatChem, 2024, €202401427. (b) LG5, MR, FBSHHEE, SnhiE, vEREE, (0A3
H, BAR(LSEE 105 BRESFHHEEFE.
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Development of Reductive Carbon Radical Generation from Alkyl Benzothiazolyl Sulfoxide
under Blue Light Irradiation (' Graduate School of Integrated Science and Technology,

Shizuoka University, > Faculty of Engineering, Shizuoka University) O Kahono Shibata,’
Nachi Noda,” Tetsuya Sengoku'-

We previously reported the generation of carbon radicals from alkyl benzothiazolyl sulfones
and relevant sulfides under blue-light irradiation. In this study, we extended this methodology
to alkyl benzothiazolyl sulfoxides. When alkyl benzothiazolyl sulfoxides were reacted with
benzyl acrylate under blue-light irradiation in the presence of an organophotoredox catalyst,
Hantzsch ester, y-terpinene, and K>CQOg, the corresponding adducts were obtained in 18-80%
yields. Conversely, in the absence of K,COs, the reaction predominantly yielded the
corresponding sulfide.

Keywords : Sulfoxide; Hantzsch ester;, Carbon-sulfur bond; Blue LEDs
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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) Sengoku, T.; Matsune, K.; Shimotori, T.; Kikuchi, N.; Hijikata, H.; Nishioka, S.; Takahashi, R
ChemCatChem €202401427, in press.
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Synthesis and Fluorescence Behavior of 1,8-Naphthalimide with Octyloxy Group on N-Phenyl
Group (National Institute of Technology, Gunma College) OTakeki Kato, Satoshi Nakajima

N-aryl-naphthalimides are known to emit fluorescence at longer wavelengths due to
structural relaxation caused by rotation of the N-aryl group from the Frank Condon excited
state that occurs after excitation. In this study, we will investigate 3,5-dimethyl and 4-
octyloxy groups on the N-aryl group of 1,8-naphthalimide and compare its fluorescence
behavior with that of N-(3,5-dimethyl-4-methoxyphenyl)-1,8-naphthalimide. When
measuring in solution, neither the 3,5-dimethyl group nor the 4-alkoxy group is considered to
affect the structural relaxation due to the rotation of the N-aryl group, since they are in positions
that do not exert a steric hindrance. However, when the fluorescence behavior of the 3,5-
dimethyl form was compared with that of N-(4-methoxyphenyl)-1,8-naphthalimide with an
unsubstituted 3,5-position, the relative intensity ratio of long-wavelength fluorescence
increased when loaded at low concentration on alumina particulates. If this is due to an
increase in van der Waals interactions with the solid surface by the 3,5-dimethyl group, then a
similar effect should be observed by extending the methoxy group to an octyloxy group.

The synthesis was performed according to the scheme shown in the figure, using 2,6-
dimethyl-4-nitrophenol as the starting material, and we believe that we have now purified it to
a sufficient level of purity. We will present the details of the fluorescence behavior in solution
and on the surface of alumina particles.

Keywords : Naphthalimide, fluorescence; excited state with extended conjugation
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