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Stacking control of chlorophyll rosettes by generations of dendritic side chains (Grad. Sch. of Sci.
and Eng., Chiba Univ., *Grad. Sch. of Life and Sci., Ritsumei Univ., >National Institute for Materials
Science, *Grad. Sch. of Eng., Chiba Univ., >IAAR, Chiba Univ.) ORyo Kudo,' Hitoshi Tamiaki,’
Koji Harano,® Hiroki Hanayama,* Shiki Yagai®

Self-assembled chlorophylls exhibit attractive photophysical properties and have been
investigated in the field of supramolecular chemistry.! The precise control of the self-assembled
structures of synthetic chlorophyll derivatives is important to understand supramolecular structure-
property relationship in the photosynthetic light-harvesting system. Here we report the control of
helical columnar structures of barbiturated chlorophyll derivatives possessing alkyl dendrons with
different generations’> (ChG1-3, Fig. 1a). AFM study revealed that ChG1 and ChG2 afforded
right-handed helical columnar structure via stacking of hydrogen-bonded barbiturate rosettes
(hexameric supermacrocycles) in nonpolar solvent (Fig. 1b,c). Interestingly, the helical pitch of
ChG2 was shorter than that of ChG1. In contrast, small particles was observed by AFM for ChG3
with the bulkiest dendrons, indicating that the stacking of rosettes was inhibited (Fig. 1d).3
Keywords : Chlorophyll; Self-assembly; Barbituric acid,; Supramolecular polymer; Dendron
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Fig. 1 a) Molecular structures of ChG1 3 b ,¢) AFM images of helical columnar structures of b) ChGl
and c¢) ChG2. d) AFM image of particles (rosettes) of ChG3.

1) S. Matsubara and H. Tamiaki, J. Photochem. Photobiol. C: Photochem. Rev. 2020, 45, 100385.
2) B. M. Rosen, V. Percec et al., Chem. Rev. 2009, 109, 6275.
3) R. Kudo, S. Yagai et al., Org. Chem. Front. 2024, 11, 6304.
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Construction of Self-Assembled Monolayers using a Triptycene Tripod Carrying a Stable
Organic Radical Unit ('CLS, Science Tokyo, Sch. Mater. Chem. Tech., Science Tokyo, *ASMat,
Science Tokyo) ORyusei Kawakami,'> Takejiro Ogawa,'? Ryosuke Takehara,'** Yoshiaki
Shoji,'** Takanori Fukushima'-*?

Self-assembled monolayers (SAMs) containing radical units have attracted increasing
attention in the context of spintronics as well as quantum computers. Triptycene-based
molecular tripods, which can form highly ordered and perfectly oriented SAMs on metal
substrates, are promising as scaffolds for the two-dimensional assembly of radical units. In this
study, we synthesized a new triptycene tripod carrying a nitronyl nitroxide unit, a stable neutral
radical, at the bridgehead position and investigated its adsorption behavior on Au(111).
Keywords: Triptycene; Molecular tripod; Self-assembled monolayer; Stable organic radical;
Nitronyl nitroxide
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[1] (a) M. Mannini et al., Inorg. Chim. Acta. 2008, 361, 3525. (b) A. Lunghi, A. Collauto et al.,
Nanoscale 2021, 13, 7613.

[2] (a) E. Ishiwari, G. Nascimbeni, E. Sauter, H. Tago, Y. Shoji, S. Fujii, M. Kiguchi, T. Tada,
M. Zharnikov, E. Zojer, T. Fukushima, J. Am. Chem. Soc. 2019, 141, 5995. (b) M.
Zharnikov, Y. Shoji, T. Fukushima, Acc. Chem. Res. 2025, in press (DOI:
10.1021/acs.accounts.4c00743).
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Construction of Self-Assembled Monolayers of a Pyridyl-Substituted Triptycene Tripod for
Post-Surface-Functionalization ('CLS, Science Tokyo, “Sch. Mater. Chem. Tech., Science Tokyo,
'ASMat, Science Tokyo) O Aono Yamaguchi,"? Ryosuke Takehara,'* Yoshiaki Shoji,"??
Takanori Fukushima'-?

We have reported that triptycene-based molecular tripods with thiol-containing
functionalities at the 1,8,13-positions form highly ordered and densely packed self-assembled
monolayers (SAMs) on Au(111), with adopting an upright configuration. In this study, aiming
to construct SAMs that allow for post-surface functionalization with various functional
molecular units, we have synthesized a new triptycene tripod carrying a 4-pyridyl group at the
bridgehead position and investigated its adsorption behavior on Au(111). The obtained SAM
was found to have pyridyl groups on its outermost surface and can serve as a scaffold for the
assembly of transition metal complexes.

Keywords: Triptycene; Molecular tripod; Self-assembled monolayer; Post-surface
functionalization; Coordination bond
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[1] (a) E. Ishiwari, G. Nascimbeni, E. Sauter, H. Tago, Y. Shoji, S. Fujii, M. Kiguchi, T. Tada,
M. Zharnikov, E. Zojer, T. Fukushima, J. Am. Chem. Soc. 2019, 141, 5995. (b) M.
Zharnikov, Y. Shoji, T. Fukushima, Acc. Chem. Res. 2025, in press (DOL:
10.1021/acs.accounts.4c00743).
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Construction of helical metal-peptide nanopores based on cross-3 formation
(*Lab. for Chem. & Life Sci., Science Tokyo, 2JST PRESTO) ORyuta Hobo,' Michito
Yoshizawa,' Tomohisa Sawada'-2

Parallel B-sheet structures (cross-f3) are expected to be scaffolds for peptide materials
because of their structural robustness as seen in amyloid fibrils. We have constructed
cross-B nanotubes through metal-induced folding and assembly of tetrapeptide
ligands with pyridyl side chains (JACS 2023, 145, 16160; Fig. a). Here we report the
introduction of a flexible ether spacer in the side chains (ligand 1, Fig. b) to induce
twists in the cross-B structure. Slow complexation of ligand 1 and silver salts in
aqueous methanol yielded microcrystals 2 (Fig. b). SEM observation revealed plate
crystals with a width of about 1 um. Furthermore, 2 was transformed into a porous
framework 3 after sonication (Fig. c). From the AFM image, oscillation of about 1 nm
height were observed along the fibril axis, suggested the twisted framework (Fig. d).
Keywords: peptide, nanotube, B-sheet, folding and assembly, amyloids
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Precise construction of helical B-sheet structures by metal coordination (‘Grad. School of
Engineering, The University of Tokyo, *Lab. for Chem. & Life Sci, Science Tokyo,’JST PRESTO,
‘UT, IAIS4,5T he University of Tokyo, °IMS) OEisuke Tsunekawa,' Tomohisa Sawada,>* Makoto
Fujita™™

Single-layered B-sheets likely form nanoscale helical assemblies confirmed by AFM or TEM,
though their crystallographic observations remain scarce due to the structural disorder of [3-
sheets. In this work, we achieved precise construction of -sheet helical assemblies as single
crystal structures, by complexation of pentapeptides with a D/L pair of coordinating side chains
and silver ions. Crystal structure obtained from silver ions and peptide 1, with Et and ‘Pr groups
introduced to the N- and C-terminal side chains (R, R?), respectively, showed 10.4 nm-pitched
helices (right-handed) of metal-cross-linked B-sheets. In the case of 2, with (R', R?) = (‘Pr, 'Pr),
it formed the same right-handed helix, which further assembled to a duplex. In addition, 3, with
(R', R?) = ((R)-2-hydroxyethyl, ‘Bu), formed a left-handed helix with a helical pitch of 5.2 nm.
Keywords : Peptide; Helix; p-sheet; Self-assembly; Metal-coordination
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Dimension-Controlled Assemblies Based on Activated Porphyrin Au™ Complexes (College of
Life Sciences, Ritsumeikan University) O Yume Ueno, Yuto Maruyama, Hiromitsu Maeda

Porphyrin Au™ complexes as m-electronic cations form ion pairs with various counteranions.

In activated charged porphyrin ion pairs, radical pairs were formed via photoinduced electron
transfer and ground-state electron transfer in nonpolar solvents. However, dimension-
controlled assemblies of activated charged porphyrin ion pairs have not been achieved yet. In
this study, activated porphyrin Au'' complexes bearing aliphatic groups were synthesized for
investigating counteranion dependency in ion-pairing assemblies.

Keywords : r-electronic ion pairs; m-electronic cations; porphyrin Au™ complexes; dimension-

controlled assemblies, liquid crystals
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.

2) Tanaka, H.; Kobayashi, Y.; Furukawa, K.; Okayasu, Y.; Akine, S.; Yasuda, N.; Maeda, H. J. Am. Chem.
Soc. 2022, 144, 21710.

3) Haketa, Y.; Bando, Y.; Sasano, Y.; Tanaka, H.; Yasuda, N.; Hisaki, I.; Maeda, H. iScience 2019, 14,
241.
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Synthesis, Structure, and Salt-Dependent Aggregation Properties
of Water-Soluble Bipyridyl-Bridged Porphyrin Macrocycles

(‘Faculty of Science Division II, Tokyo University of Science, *Graduate School of Science,
Tokyo University of Science, *Faculty of Science Division I, Tokyo University of Science)
OLeonardo Hayato Takeshige,1 Kenta Suzuki,? Daiki Hayashi,2 Mizuki Tabuchi,® Akiharu
Satake'~

Keywords: Supramolecular polymer, Self-assembly, Porphyrin, Salt Concentration,
Water-Soluble

Supramolecular self-assembly has proven to be a powerful strategy for constructing
complex molecular architectures inaccessible via conventional chemical synthesis.!"! Metal
coordination, hydrogen bonding, Van der Waals interactions and the hydrophobic effect are
well-established driving forces for self-assembly, yet the influence of salt concentration
remains comparatively underexplored despite its relevance to many biological processes. In
this work, we introduce nickel porphyrin macrocyclic dimer 2 which showed evidence of self-
assembly above a critical salt concentration threshold.

Nickel porphyrin dimer 1 was synthesized through reductive homocoupling of 5,15-
acetoxypropyl-10,20-bis-6-(methyl 2-chloronicotinate) nickel porphyrin using bis(1,5-
cyclooctadiene)nickel(0) (Figure a). Deprotected dimer 2 was obtained by stirring 1 ina 3 M
KOH.y/THF biphasic solvent for 4 hours. When 2 was dissolved in 3M KOH,q, the UV-Vis
spectrum revealed splitting of the Soret band into two distinct peaks, consistent with excitonic
interactions arising from long range J-type stacking of the porphyrin moities. NaCl, NH4Cl and
NH;HCO; each induced splitting of the Soret band at a concentration of 6.67 mM, suggesting
that aggregation is governed by salt concentration rather then by specific ion interactions
(Figure b). Dynamic light scattering measurements further demonstrated the formation of
aggregates ranging from 100 to 1000 nm in diameter. To determine the structure of these

aggregates, single-crystal X-ray diffraction measurements were performed, to reveal a
b) 02

hydrogen-bonded framework with

1

[NaCll=
—O0mM —0.333 mM
——3.33mM —6.67 mM
—10.0mM —13.3 mM
—16.7mM —33.3 mM
—151M

orthogonal 1-D channels (Figure c). The

o

UV-Vis diffuse reflectance spectrum differs

Absorbance [a.u

from that recorded in solution, indicating

1: Ri = Me; R::Y\/\OAC 0

that the mode of aggregation observed in 2:R1 = H; Rz = ™"on B0 Navelengh
the solid state does not directly mirror that (onltions: [21=3.33 4, 10, 25°C
in solution. The interplay between salt
concentration and supramolecular
organization, as well as the structure of the
self-assembled species in solution and in
the solid state, will be discussed.

1) Lehn J.-M., Science 2002, 295, 2400.
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The Formation of Anthracene Dyad with Pyridine Moieties and The Effect of Additives ('Faculty
of Engineering, Chiba University, *Graduate School of engineering, Chiba University, Institute
for Advanced Academic Research, Chiba University) OToru Yakeishi', Hiroki Hanayama?, Shiki
Yagai®

We recently found that a scissors-shaped diphenylanthracene dyad 1 possessing alkyl chains
through amide groups self-assembles into nanotubes in nonpolar solvent (Fig. 1a). Interior surface
of the nanotube can be easily functionalized by introduction of functional groups into the amide
side. Herein, we synthesized a diphenylanthracene dyad 2 bearing pyridine units as a hydrogen
acceptor and investigated the effect of the chiral additives in its self-assembly. Upon injecting the
monomeric solution of 2 in chloroform into methylcyclohexane, AFM image showed that 2 self-
assembled into nanotubes (Fig. 1b). The nanotube solution without the additive and additive
solution itself was CD-silent. In contrast, positive CD signals were observed in the presence of
chiral carboxylic acid 3, suggesting that 3 is incorporated into the nanotubes (Fig. 1¢).

Keywords : Self-assembly; Hydrogen Bond, Pyridine; Supramolecular Polymer; Nanotube

MR RIS, 7 I REEN L CTAI M A AT A 7= AT Rk
BIR 108 AR EASL R 7 2 RIOMIEE Z2 NESIC T Ty ) ) F 2 — 7 BT
L2 ERHLTHND (Fig la) ', 1 OfHOERILZHZ 5 LT, /) F2—7
WIS OBERE(L N FTRBIZ 72 5, AAFSETIX, KB T 787 # —ThHHE U DM
BUTHEA LTS TF 2 2 HBLUCER L, F IR KEEE R F—IFNc L5 F ) Fa—
THRRA~DEELTE LT, 207 0 aR)VABEE A TF L7 a~FHh o ~FEATSH
LT TFa—TRNEEEND LN ARMIZ L W BIZZENnT- (Fig.1b) , 2 T5.0 4
BOX TR INVRUBRNEI 3 OFETF T2 2HCEAIEDL L, IEOCD A7 b
ANREE ST, (Fig.1lc) o IRIFINRWBEDTF 7 F 2 —7F L OWRINF E 127
FETCD ARIENTH 772D, 3N 2DF ) Fa—TWNITEYIAFIL TV S A[HEMEN

R ST,
a) C12H250. Ocnzzéﬂst C)
SUSHER VS N '
& 1&#;L . — oo
BeAS J QO s
R” ™0 o R g
1: R= ~~~ 2 -
O H
3:

2R=. :IN 5 E 4 100 nm

T T T T
250 300 350 400 450 500
Wavelength (nm)

Fig. 1 a) Molecular structures of 1, 2 and 3. b) AFM image of nanotubes of 2. ¢) CD spectra of a
nanotube solution of 2 in the absence (black line) and the presence of 5.0 equiv. of 3 (red line)

1) K. Tashiro, S. Yagai et al., Chem. Rec., 2022, 22, e202100252.

2) T. Saito, S. Yagai et al., J. Am. Chem. Soc. 2023, 145, 443-454
3) T.Aizawa, H. Arima, S. Yagai et al., manuscript in preparation.
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Ion-Pairing Assembly of Porphyrin Au™ Complexes with Interaction Sites (College of Life
Sciences, Ritsumeikan University) (OHanamichi Okamoto, Yohei Haketa, Hiromitsu Maeda

n-Electronic ion pairs form a variety of assembled structures based on the shapes and
electronic states of constituent charged m-electronic systems. Introduction of interaction sites
into charged m-electronic systems enables the modulation of ion-pairing assembly structures
and electronic properties via ‘n—'r interactions and other interactions. In this study, porphyrin
Au" complexes with halogen units as interaction sites at meso-positions were synthesized.
Single-crystal X-ray analysis of the PCCp™ ion pair revealed the formation of charge-by-charge
assembly via ‘n—'m and halogen-bonding interactions.
Keywords : ion-pairing assemblies, ion pairs; charged m-electronic systems, m-electronic
cations
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1) Haketa, H.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Vinogradova, E. V.; Enakieva, Y. Y.; Gorbunova, Y. G.; Tsivadze, A. Y. Prot. Met. Phys. Chem. Surf.
2009, 45, 529.
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lon-Pairing Assemblies Based on Amphiphilic Porphyrin Au' Complexes

(College of Life Sciences, Ritsumeikan University) (O Chisato Hata, Yuto Maruyama,
Hiromitsu Maeda

Porphyrin Au™ complexes as n-electronic cations exhibit assembly behaviors depending on

the geometries and electronic states of counteranions. In this study, hydrophilic and lipophilic
units were appropriately introduced into porphyrin Au™ complexes to provide assembly
structures formed by modulating interactions. Ion pairs consisting of the amphiphilic
porphyrin Au™ complex with TEG chains as hydrophilic groups at three meso-positions of the
porphyrin core were synthesized. The CI™ ion pair constructed a Col, phase with stacked 7-
electronic cations, whereas the PCCp~ ion pair formed a charge-by-charge-based Col; phase.
These results suggest that the ordered structures with the assembly modes depending on the
counteranions are formed through ‘n—'rt interactions.

Keywords : charged m-electronic systems; porphyrin Au™ complexes; ion pairs; amphiphilic
assemblies
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Maruyama, Y.; Harano, K; Kanai, H.; Ishida, Y.; Tanaka, H.; Sugiura, S.; Maeda, H. Angew. Chem.
Int. Ed. 2025, 64, €202415135.
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Self-assembly of Naphthothiadiazole Dyad into Fluorescent Nanotubes

(*Chiba University, *Grad. Sch. of Eng., Chiba Univ., *[AAR, Chiba Univ.) OShotaroh Yoshii',
Hiroki Hanayama?, Shiki Yagai®

We recently found that scissor-shaped diphenylanthracene (DPA) dyad 1 self-assembles
into blue emissive nanotubes in nonpolar solvent."? In this study, we newly synthesized scissor-
shaped dyad 2 possessing orange-emissive diphenylnaphthothiadiazole moieties to form
nanotubes with different emissive properties (Fig. 1a). Upon cooling a hot methylcyclohexane
solution of 2, AFM, TEM and spectroscopic measurements revealed the formation of nanotubes
similar to the those of 1 with orange emission (Fig. 1b,c). Upon cooling a 95:5 mixure solution
of 1 and 2, the emission color changed from blue to red. This finding indicates that co-assembly
of 1 and 2 occurs to achieve efficient excitation energy transfer from donor 1 to acceptor 2. We
will discuss these self- and co-assembly behaviors and energy transfer property in detail.

Keywords nanotubes;  self-assembly;,  supramolecular  polymer,  fluorescence;
naphthothiadiazole
UHFFEETITRE. 7 I R a) o b)

EETAY T2 AT NS

t > (DPA) K 1 DMEHR
ML TR AR 5 B s

) Fa—T~EHACLERTD
ZEERH L (Fig. la), '
ARFIETIEL, H72 % R HFrE
RO ) Fa—T O E

— monomer (90°C)
—— nanotubes (20°C)

(=}
SN’
)
o
=)

SIS

HEgE LT, DPABHICHEL _. 2
L. L0 EBREMOREE T ® -0 8 Y 2 40
TOT 2= VT T NFTUT i E 200

V)V EEAN LT ER2 &
Bz ARk L7 (Fig. 1a),

0

®

I

®
99
J

" 1
400 500 600 700
Wavelength (nm)

2 AR ME S A AR T N B
fift X 8T 1°C/min O TH
H+ 5z LT, £EKRBKE
U 7=, & ORI
BOENE IR L, S FREASEE
BLOGHKRENS 1 EEEOT ) Fa—T%2BKRT D EBHLNE -7 (Fig
1b,c)e I HIT, 1 & 2D 95:5 DIRARIHN DT /) T a—T%2FREEDL L, @ROE
~—RETIHE1OT v h T Uic L dFEENPBEINT—FH T, ElO) ) Fa—
TIRRETIE, 2 OF 7 vFT7 VT Y —VHROBAEEN EICBIZ S - (Fig. 1d) 2
END 1 E2REELETHZE TR —BEINEE 22 EPARRBIND, AREE
T, INH0HCEAZFEIE L OWHEERHEIC S W CREIZER T 5,

Figure 1. a) Molecular structures of 1 and 2. b) AFM image and
c¢) A photograph of the nanotube solution of 2 taken under 365-
nm light irradiation. d) FL spectra of a 95:5 mixture of 1 and 2.

1) K. Tashiro, S. Yagai et al., Chem. Rec. 2022, 22, ¢202100252.
2) T. Aizawa, H. Arima, S. Yagai et al., manuscript in preparation.
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Development of chiral liquid crystal luminescent materials doped with m-conjugated
luminophores('Kindai University, *Ritsumeikan University) OKazuki Terakubo,!

Hiroshi Iwasaki,! Honoka Akiyama,' Kosuke Kaneko,? Hanasaki Tomonori,” Yoshitane Imai'

In our laboratory, we have succeeded in preparing optically active perylenediimide
luminophore N,N'-Bis-(1-cyclohexylethyl)-3,4,9,10-tetracarboxyic diimide (CPDI).

In this study, we evaluated the liquid devices of a mixture of the chiral liquid crystals (S) and
(R)-OCBB and the achiral liquid crystal 5CB, doped with the achiral perylene diimide
luminophore N-N'-Di-n-octyl-3,4,9,10- perylenetetracarboxylic diimide. Their liquid crystals
show CPL properties with the maximum CPL wavelength (AcpL) 540 nm and anisotropy factor

CPL 056
%eyvgords 1 5CB, chiral, circularly polarized luminescence (CPL), m-conjugated luminophore,
liquid crystal
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1) ChemPhotoChem, 2023, 8, 4, €202300224. 5CB/(S), (R)-OCBB liquid devices

© The Chemical Society of Japan - [F12202-Tam-12 -



[F]12202-1am-13 A& 1055544 (2025)

ERAYy FEDA = FICK DBERBBBADR &SP
CHIBREPRF !« JCERBESE ) OFRE FEA |+ Kb #9212 - B 286 !

Formation and Optical Properties of Charge—Transfer Complexes based on Pyromellitic
Diimides ('Sagami Chemical Research Institute, *Graduate School of Science, Kitasato
University) OShogo Morisako,! Takumi Omura,'* Isoda Kyosuke'

Arylene diimides have been widely used for organic light-emitting diodes, dyes, and
pigments. The color tuning is achieved by introducing electron-donating groups into the
arylene skeleton.! In this study, we will report the absorption and emission color tuning by
adding various electron-donating aromatic compounds to a pyromellitic diimide. Chiral charge-
transfer complexes were obtained by using pyromellitic diimide with chiral amino acids. Chiral
optical properties will also be reported.

Keywords: Pyromellitic Acid, Imide, Charge—transfer complex, Co-crystal, Photoluminescence
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1) S. Chopin, F. Chaignon, E. Blart, F. Odobel, J. Mater. Chem. 2007, 17, 4139; R. S. K. Kishore, O. Kel,
N. Banerji, D. Emery, G. Bollot, J. Mareda, A. Gomez-Casado, P. Jonkheijm, J. Huskens, P. Maroni, M.
Borkovec, E. Vauthey, N. Sakai, S. Matile, J. Am. Chem. Soc. 2009, 131, 11106; Y. Zhao, Y. Domoto, E.
Orentas, C. Beuchat, D. Emery, J. Mareda, N. Sakai, S. Matile, Angew. Chem. Int. Ed. 2013, 52, 9940.
2) T. Omura, S. Morisako, K. Isoda, Chem. Commun. 2024, 60, 9352.
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Development of stimulus-responsive liquid materials exhibiting slow-acting luminescent color
change (!SCRI, 2Graduate School of Science, Kitasato University) OTakumi Omura?, Shogo
Morisako!, Shuya Matsumoto®, Kyosuke ISODA!

Solvent-free functional liquid materials have attractive attention as low environmental-loaded
soft materials that can be used by anyone, anytime, anywhere, without using volatile organic
solvents, which have the potential to achieve some of the Sustainable Development Goals
(SDGs) as an alternative to solid materials. Herein, we report on development of stimuli-
responsive photoluminescent (PL) liquid materials showing slow-acting changes in PL colors
by shearing, of which PL color changes occur not immediately but are delayed by shearing.

Keywords : photoluminescent materials, slow-acting, stimuli-responsive materials, stimuli-

responsive liquid materials, charge-transfer complex
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1) 1) Takumi Omura, Shogo Morisako, Kyosuke Isoda*, Chem. Commun. 2024, 60, 9352. (selected as
cover picture); Yuya Tanabe, Hiroki Tsutsui, Shinya Matsuda, So Shikita, Takuma Yasuda,
Kyosuke Isoda*, 2023, ChemPhotoChem, €202200287. (selected as cover picture); 4FB8 2024-

109062 ; H¢fE 2024-194222; KEfE 2024-231482
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