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Ordered Arrangement of Heteroporphyrin Cu" Complex Paramagnetic Cations (College of life
Sciences, Ritsumeikan University) (OMasaki Fujita, Hiromitsu Maeda

Metal complexes of n-electronic molecules in which ligands incompletely compensate the
charges of the metal ions act as charged m-electronic systems that are promising building blocks
for ion-pairing assemblies. Thiaporphyrin cations showed various crystal-state assemblies
and solution-state spectroscopic behavior depending on metal centers, peripheral substituents,
and counteranions. In this study, introduction of Cu" in a d’ state has been investigated to
afford heteroporphyrin paramagnetic cations that modulate assembly modes. In the pairs with
meso-hydroxyporphyrin Cu" complexes, solution-state UV/vis absorption spectra were
changed depending on the solvent polarity. Crystal-state assembly modes of the PCCp™ ion
pairs were modulated by substitution pattern of the cations.

Keywords : ion-pairing assemblies, charged r-electronic systems, thiaporphyrin cations;

paramagnetism
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) (a) Fujita, M.; Haketa, Y.; Tanaka, H.; Yasuda, N.; Maeda, H. Chem. Commun. 2022, 58, 9870. (b)
Fujita, M.; Haketa, Y.; Seki, S.; Maeda, H. Chem. Commun. 2024, 60, 4190.
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Ion-Pairing Assembly of Heteroporphyrin Pt!! Complex Cations (College of Life Sciences,
Ritsumeikan University) (OYurie Shimizu, Masaki Fujita, Hiromitsu Maeda

Thiaporphyrins, in which one nitrogen moiety of porphyrins is replaced by sulfur, form n-
electronic cations upon complexation with +2 metal ions. w-Electronic cations form ion pair
with various countercations, and the n-electronic cations exhibit characteristic assembly modes
and electronic properties depending on peripheral substituents and counteranions. In this
study, thiaporphyrin Pt" complex was synthesized for preparing the ion-pairing assemblies and
investigating electronic properties derived from Pt'.  According to cyclic voltammetry of the
PFs ion pair, a modulated reductive potential compared to other metal complexes was observed.
In the crystal structures, the assembly modes similar to and not similar to the corresponding
Ni'' and Pd" complex ion pairs were exhibited, suggesting the effect of the metal centers.
Keywords : thiaporphyrin cations, Pt complexes, charged r-electronic systems, n-electronic
cations, ion-pairing assemblies
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) (a) Fujita, M.; Haketa, Y.; Tanaka, H.; Yasuda, N.; Maeda, H. Chem. Commun. 2022, 58, 9870. (b)
Fujita, M.; Haketa, Y.; Seki, S.; Maeda, H. Chem. Commun. 2024, 60, 4190.
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Self-assembly of a porphyrin dyad into helicoid and ring structures (' Faculty of Engineering,
Chiba University, 2IRCCS, Nagoya University, *Graduate School of Engineering, Chiba
University, *“IAAR, Chiba University) ORyuichi Kawai,' Soichiro Ogi,” Hiroki Hanayama,’
Shiki Yagai*

Purple photosynthetic bacteria have circular light-harvesting antennae complexes composed
of proteins and chlorophyll pigments. Mimicking these exquisite supramolecular structures can
pave the way toward the development of supramolecularly organized optoelectric materials.
We have reported that a series of n-conjugated dyads connected through a xylylene unit self-
assemble into nanoring structures.! In this study, we newly synthesized porphyrin dyad 1 and
explored its potential to form self-assembled circular nanostructures composed of porphyrin
pigments (Fig. 1a). AFM observation revealed that 1 self-assembled into helicoidal structures
in methylcyclohexane (Fig. 1b). The helicoidal structures were converted to nanorings through
ultrasonication of the solution (Fig. 1c).

Keywords : Self-assembly; Helical structures, Ring structures; Supramolecular polymers;
Porphyrin
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Fig. 1 a) Molecular structure of 1. b,c) AFM images of b) helicoidal structures and c) ring
structures of 1.
1) T. Saito, T. Kajitani, S. Yagai, J. Am. Chem. Soc. 2023, 145, 443
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Modlﬁcatlon of supramolecular helical polymers formed by tetrakisporphyrin with amino acid
side chains. ('School of Science, Hiroshima University, *Graduate School of Advanced Science
and Engineering, Hiroshima University, SWPI-SKCM?, Hiroshima University) O Sasaki
Sumireko,! Naoyuki Hisano,” Takehiro Hirao,? Naoka Fuj ii,”> Takeharu Haino**

Our group demonstrated that tetrakisporphyrin with chiral amino acid side chains self-
assembles to form a helically organized supramolecular polymer with preferred handedness.!"
In this presentation, we report the synthesis of a zinc tetrakisporphyrin 1z, with chiral amino
acid side chains that forms a helical supramolecular polymer poly-1za. The zinc porphyrin rings
of poly-1zn possess active coordination sites at which pyridine 2 with long alkyl chains is
coordinated. Addition of 2 to poly-1za altered the morphologies of the helical supramolecular
polymers.

Keywords : supramolecular chemistry, porphyrin; helical polymer; atomic force microscopy
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Figure 1. Molecular structure of 1z.. Schematic of supramolecular helical polymerization of 1z, and post-modification with 2.

1) Fujii, N.; Hisano, N.; Hirao, T.; Kihara, S.; Tanabe, K.; Yoshida, M.; Tate, S.; Haino, T., Angew. Chem.
Int. Ed., 2024, 10.1002/anie.202416770.
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Supramolecular co-polymerization of water-soluble porphyrins in a microflow catalysis
(Faculty of Life and Environmental Sciences, Kyoto Prefectural University, *Graduate School
of Life and Environmental Sciences, Kyoto Prefectural University) oRiku Ito,! Haruna
Takemori,? Chisako Kanzaki,? Shouta Nomura,? Takato Maeda,”> Munenori Numata,’

Microflow environment can be regarded as a catalyst for the creation of new non-covalent
bonds. In this study, supramolecular co-polymerization of water-soluble porphyrin TPPS and
its derivatives was conducted in a microflow device. Supramolecular homo-polymerization of
TPPS derivative monomers occurred predominantly in a vial, whereas block co-polymerization
between TPPS and its unreactive derivative became predominant in a microflow device. These
results revealed that microflow space can act as catalyst for supramolecular co-polymerization.
Keywords : Supramolecular chemistry;, Supramolecular polymerization; Microflow;
Porphyrin; Catalyst
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1) H. Takemori, et al., Chem. Commun. 2024, 60, 7303.
2) C.Kanzaki, et al., RSC Adv. 2022, 12, 30670.
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Ion-Pairing Assembly of Anion-Responsive Orthogonally Arranged m-Electronic Cations
(College of Life Sciences, Ritsumeikan University) (OTomoka Inoue, Yohei Haketa, Hiromitsu
Maeda

Geometries and electronic states of charged =-electronic systems are important for
constructing various ion-pairing assemblies. Dipyrrolyldiketone aryldiol boron complexes
show orthogonally arranged =-electronic systems, which can form various ion-pairing
assemblies with m-electronic cations. In this study, dipyrrolyldiketone hydroxyphenalenone
boron complexes as anion-responsive orthogonally arranged m-electronic cations were
synthesized to form solid-state ion-pairing assemblies in combination with counteranions.
Furthermore, electrochemical properties modulated by anion binding were observed.
Keywords : ion-pairing assemblies; m-electronic systems, phenalenone, anion binding; ion-
pair metathesis
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Koda, N.; Haketa, Y.; Yokoyama, M.; Yasuda, N.; Maeda, H. Org. Lett. 2023, 25, 1120.
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Introduction of Functional m-Electronic Systems to Anion-Responsive n-Electronic Systems

That Exhibit Dynamic Conformation Changes
(College of Life Sciences, Ritsumeikan University) (OYuma Okada, Hiroki Horita, Hiromitsu
Maeda

Dipyrrolyldiketone boron complexes exhibit dynamic anion-binding behavior with pyrrole
inversions, forming pseudo-anion-responsive n-electronic anions. Dipyrrolyldiketone boron
complexes with phenylethynyl substituents, which were prepared from diiodo precursor,
formed various ion-pairing assemblies. In this study, an anion-responsive m-electronic system,
bearing a porphyrin metal complex as a functional n-electronic system via an ethynylene linker
unit, was synthesized to investigate the electronic and photophysical properties.

Keywords : r-electronic systems,; anion-responsive behaviors; anion binding, porphyrin metal
complexes; pyrrole inversions
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Yamakado, R.; Sakurai, T.; Matsuda, W.; Seki, S.; Yasuda, N.; Akine, S.; Maeda, H. Chem. Eur. J.
2016, 22, 626—638.

3) Kugizaki, R.; Kamada, K.; Haketa, Y.; Maeda, H. Chem. Eur. J. 2024, 30, ¢202401932.
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Highly Catenated Self-assembled Toroids in Halogenated Solvent (‘Faculty of Engineering,
Chiba University, *Graduate School of Science and Engineering, Chiba University, > Graduate
School of Engineering, Chiba University, * IAAR, Chiba University) ODaiki Tagooka,' Hiroki
Itabashi,” Hiroki Hanayama,’ Shiki Yagai*

We previously reported diphenylnaphthalene barbiturate derivative afforded the toroidal
supramolecular polymer and subsequently interlocked into catenane by surface-catalyzed
secondary nucleation. The preparation of highly catenated poly[n]catenanes is important for
developing unique self-assembled nanomaterials. However, since toroids were thought to form
only in poor solvents, experiments at higher concentrations have been hindered, making this a
challenging issue to address. In this study, we found that toroids and catenanes predominantly
formed in halogenated solvents under high-concentration conditions. AFM observation showed
that the catenane yield of 0.5 mM CHCI; solution could be increased by condensation to 10
mM from ca. 10% to 58% for toroids and from 0.6% to 22.7% for catenanes, and accordingly
we could find a [30]catenane.

Keywords: Catenane, Self-assembly,; Halogenated solvent; Supramolecular polymer
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T, BIR - BEEEO T U EELND Z EBNRENT,

o H
N 1

I OCratz poor solvent
° O OQ Q o/_Q* OC12Hy5
OC1gHas /\‘
Dlg e a 7/CD
—=mconcentration

0.6% in CHCI, 12237%)

0.5 mM 10 mM

1) S. Datta, Y. Kato, S. Yagai, et al., Nature, 2020, 653, 400.
2) H. Itabashi, S. Yagai, et al., Chem. Sci., 2023, 14, 3270.

© The Chemical Society of Japan - [F12202-2am-08 -



[F]2202-2am-09 BAL24 B1055FES (2025)

KB TOESEBZHIEoIRE L NEBEREHRESE 4- 72/ %/ 1)
HEROES FREESHBE L ARAEALFHEDOFE

(FaiRBEEE !« 4 TRBE T2« £ KB %) OJBILEN T « ARRFEA 1 - IIARSZ 2 - HFdk
ANE S - HEHEEE A !

Construction of supramolecular aggregates of bolaamphiphilic 4-aminoquinoline derivative
with controllable assembly in water and evaluation of circularly polarized luminescence
property ('Graduate School of Pharmaceutical Sciences, Nagoya City University, *Graduate
School of Engineering, Nagoya Institute of Technology, 3Graduate School of Engineering,
Nagoya University) OGo Toriyama,' Yosuke Hisamatsu,' Katsuhiro Yamamoto,? Tomoyuki
Ikai,® Naoki Umezawa'

In this study, we designed and synthesized a chiral bolaamphiphilic 4-aminoquinoline (4-AQ)
derivative 1 (Fig. 1a) with alanine moieties and investigated its self-assembly behavior in water
(pH 5.5, 0.30 M NaCl). The 4-AQ bolaamphiphile 1 formed ribbon-like nanostructures after
standing at 25°C for 1 h (Fig. 1b). On the other hand, nanofibers were observed by stirring at
25°C for 24 h (Fig. 1c). The ribbon-like aggregates and nanofibers exhibited negative and
positive Cotton effects in the CD spectra, respectively. In this presentation, the circularly
polarized luminescence properties of these aggregates will also be reported.

Keywords : supramolecular aggregates, self-assembly, circularly polarized luminescence; 4-
aminoquinoline

MR CIEmBIENE 4-7 2 /% U VB EKROBSEIER L-, KbPToBEE
LA RRBEHIE & By THEA RHEEAITICEY A TWD D, R TIET 7 = L
EAET DX TN RN 4-7 2 7 % 7 U UEEIR 1 (Fig la)zi&at- ARk L.
AKH(pHS.5,0.30 M NaCl) T H CLEAZFE &2 17, BRI E FIMEEIC X v | 25°C,
1 FpFRHE SR Tl MEER ) R RES R BIZZ S u7z (Fig. 1b), —J7. 24 I
PRSI, BRI ERT ) 7 7 A N—REE SN (Fig. 1c), CD A~
MUTIE, VARREAKITADa Yy N R ERL, T/ 77 A /N—IZIED > |
VIR ETR UL, S OICHESRITEERERIEZ R L, MRLREICFEEZ 635
ZELHBLMNITR T, ABETIH., INOORERIZOWTEEMIZHRET 5,

a) HoaN A~ ~NH b)
o®
(o] N
N
LE
4TFA

HN\/\/\NH2

Fig.1 a) Molecular structure of 1. Negative stain TEM images of 1 b) ribbon-like aggregates

and c) nanofibers.
1) Y. Hisamatsu, G. Toriyama, K. Yamamoto, H. Takase, T. Higuchi, N. Umezawa, Chem. Eur. J. 2024,
30, €202400134.
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Control of self-assembly behavior of oligo(phenylene ethynylene) derivatives by adding
polymers (\NanoMaterials Research Institute, Kanazawa University, *Institute for Frontier
Science Initiative, Kanazawa University, 3Graduate School of Natural Science & Technology,
Kanazawa University) OShogo Amemori, '** Motohiro Mizuno'-*

We investigated the effects of macromolecular crowding on oligophenylene ethynylene
derivative (OPESI) using hydrophobic solvent systems composed of polydimethylsiloxane
(PDMS) and octamethyltrisiloxane (OMTS). UV/Vis absorption and CD measurements
varying temperature revealed that assembly structures of OPESi were influenced by the
presence or absence of PDMS and by the molecular weight of the PDMS. These results showed
that the coexistence of polymers affects molecular assembly structures even in the hydrophobic
PDMS/OMTS system.

Keywords : Supramolecules; Self-assembly; Molecular crowding,; Polydimethylsiloxane

BTN EIREIAET DBREILE D 7 70T 4 > 7 LT BAET 55010
FIHEEREDREMEEICREREEE G525, 017 70T 4> 7T 5048
D% < 1X, WIRIZHME R 5 1(PEG REFH ZIINT 5 2 & TRHMliA e S TE 7, —
05 R 57 F DO RIS AR A ROR R+ & @ FRIOH AR 2R 572
B, BT OMBEOFMZEHEIZ LTS, KRB TIIBKEDORY YA FLva ¥
P (PDMS) & E 0 F. EDA ) A~—ThiHr A7 %
AFIL b U %P (OMTS)EIEMEE L CHW, 4
VA7 x=LrmF =L U EKOPESH DES K
PRI BAE T8 53 - IS INEh 3 % Al L 7= (Fig. 1a).

7y B0 72 % PDMS(PDMSa0: 2000 g/mol,
PDMSs00000: >500000 g/mol) % 20 wt% e T OMTS &K
Z M\, OPESi % fif X1 UV/Vis, CD A~X7 kL
HIE 24T > 7o AT OEEEFIZINT b &85 °C)
TILRERD UV/Vis AT MVIBIRE R LTZ, —J
fEIR(15 °C)IZFV T PDMSso0000 MR 1L OMTS ¥
%, PDMSa00 IRNIR & 70 D AT FVIEIRZ R L
7=(Fig. 1b), F72 CD A7 R VHIERS R [FERIC,
OMTS ~® PDMSsoo000 DUHNT & 5 A7 SRR
OEAENBR STz, ZNLORITES TED o —
PDMS RINZ X% OPESi OEAMELEILEZTRLT 5 350 450 550

—OMTS
—— PDMS54000 i OMTS
= PDMS 0 in OMTS

Normalized Abs.

Do BUKPED PDMS/IOMTS FIZBNTH, 24k ( )V‘S"e'z‘gth %”(f)"l))ES, )
A A HE S (Y I8 S e | 25 0 ig. 1. (a) Structure o i,

- {j’wjﬁ ?:%L“mf FOTTIAFIE L2 THES Gy i spectra of OPESi in OMTS
NG emRBMERST, with/without PDMS at 15 °C.
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Construction of Nanofilms and Nanospheres with Hydrogen-Bonded Networks in Aqueous
Media ('Graduate School of Science, Tokyo University of Science) OXKohei Endo, Shoya
Ogawa, Ken Yamanomoto

The nanofilms and nanospheres derived from organic molecules typically stem
from the intermolecular forces in aqueous media. In contrast, the common
phenomenon like hydrogen-bonded networks for the generation of nanofilms and
nanospheres requires the protection of hydrogen-bonded networks from the contact
of water. We design small organic molecules for the generation of nanospheres based
on hydrogen-bonded networks without protecting groups in aqueous media, which
realizes the permeation of hydrophilic molecules through the membrane.

Keywords : Hydrogen-Bonded Networks; Nanofilms; Nanospheres; Guest Recognition

KBRS XLV 1R L A2 R L CTA U MK % Hydrogen-bonded Organic
Frameworks (HOF) & FEQY, JTAE CIIKSEREGEOLO AT 72 A2l & R & v 5 M
ERIA L7-BRIHATRE R 2 L8R E L CHER STV 5. HOF % KIEHR  CHESE
L, & OICHIIROERIKZTEAL L7 filldFx OISR 0 s S TOh72u. —iREIC
ARALA M H R OKRFEFREEITAKIZ I VBSOS N5 . BB D72 OITITRERE S
AL 27K & DM DIRE URBES S D LER S 5. Fox I3TME O 5 13EEH B KR
FEATL DOREE LB L LW 7 R ORISR 2 KA CHEEE T2 2 LIk
L.

TATNVENE 1 2 @A T o ~F YT Y — X E L (HAB) 2 IIKGHT 5 &
WIED PR S HL, MRz & iR O ekt 5 L ERIRE 72D (Fig. 1) . BF X% 200
um FREDOERREICAD LT DOV AFH &2 BNT 5 EMMEL 0.5-1 um FREE DU
EROGEZMER LT, Bk 2 72 KB LB DN R DI A Fm 35 Z E B B & 72
O, EIALEMIZ LD ZEEEITEDNDRH D Z ERbhroTz.

MeO,C CO,Me

Figure 1. Generation of Microspheres and Optical Microscopic Image
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Construction of supramolecular structures based on pyrazinopyrazine-accumulated molecules
(Graduate School of Engineering Science, Osaka University) OYuto Ohmura, Ryusei Oketani,
Ichiro Hisaki.

Nitrogen-containing polycyclic aromatic hydrocarbons have been actively studied in recent
years as functional organic materials because of their potential for luminescence, ability to
capture cationic species and stepwise redox properties. These properties can be modulated by
changing the molecular shape or number and position of nitrogen atoms. In addition,
incorporating flexibility into molecules allows for structural and electronical changes in
response to external stimuli. In this study, we designed flexible molecules 1 and 2 integrated
pyrazinopyrazine (PP), which is high nitrogen content, through single bonds (Figure 1).
Structural analysis revealed that 1 had a planar conformation with the two PP moieties almost
in the same plane, and the molecules were stacked in parallel (Figure 2a)!!l. In contrast, 2 has
three PP moieties arranged in a three-dimensional twisted manner, forming a dimer through
interdigitation of the peripheral aryl groups (Figure 2b)!'.In this presentation, redox properties,
crystal structures, and acid-responsiveness.

Keywords : Pyrazinopyrazine, Acid responsivity; flexibility; Organic molecular crystal;
Supramolecular chemistry

BRBLRS EWRILKFHE
X BEEMERR I F A & DA ENIINI]
VEF . BEPEm 72 i bR o e 7 NN

RN NN i S A O @
PEBFEA RS LTI AL N7 N ol

SR TG, chbowtt LT
EAR O YOESOPATNSE PN e
TOHRERTOREEZDZ : 2 e
LCOEHTXx A, £7-. 41z Figure 1. Pyrazinopyrazine and its accumulated
et 545 = LT, 4hg derivatives 1.and 2.
PN E U Ty - 1 ” .

B ZAL BT & B, ABFS - o
Tl ERGEEOBOLT D>—a—€
DTV BTN D>—a—&
ACERMS TR REN mEo O

BT 1 L 2 BEREL )

(Figure 1), HEXEMEAT D5 1 Figure 2. Crystal structure of (a) 1 and (b) 2.
V7Y IV UNMRER i BICH ABETH Y | AT Ny X7 L
TW=(Figure2a)l, —J5, 2 CIIEZ Y/ EZ VUM 3 RITMIIZRA LIV TESIL Tk
0. 201 MnIE > THA~—% L T (Figure 2b)1, AK¥EFR TIIER. 8L
BRICRRME, RE AR EE . BRISEMEIC DWW THE TS,

[1] Omura, Y. et al., Chem. Lett. 2024, 53, upaec140.
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Synthesis of a diethynylterphenyl macrocyclic molecule and construction of low-density
porous hexagonal network structures (Graduate School of Engineering Science, Osaka
University,) OYuzuru Kanetada , Ryusei Oketani, Ichiro Hisaki

Porous organic crystalline frameworks have recently been one of the most important materials
for selective gas separation and photocatalyst for CO; reduction on lower energy. In particular,
Hydrogen-bonded Organic Frameworks (HOFs), which are created by linking organic
molecules through H-bonds, possess unique properties such as high crystallinity even at low
densities. In this study, we aimed to synthesize TPEx, a molecule extended by terphenyl
bridges, and attempted to construct a hexagonal network by crystallization of these molecules
to build ultra-low density HOF. This presentation will report the details of the synthesis and the
construction of the HOF through crystallization.

Keywords : Hydrogen-bonded Organic Framework; Macrocycles, terphenyl; Supramolecular
Chemistry

LAV AREMTENT., SBIREY 72 0 A3 BES CO,y BT D 72O DIEfilt 72 IR = R L ¥
—THWA Z EnHKkD720, BIFERLER SN TWAHMEIO > HLO—D2>TH D, FF
2. A T2 KFERA CTHEME L CEDKREREEAHAEEIR (Hydrogen-bonded
Organic Frameworks ; HOF) |3 ECH @O EZ R TEOM A OME 2 ~4, K
WFZECiE, BERUAI L 0 b & BITIREE L HOF 254 5 7-0I12, YoF =)L X —7
= =)V CRIEEZIE L7 TPEx O&kE T Dy FOfE B bIc X B ~F P T 5 1%
v NI —7 OEFEE B LIz, ARIZBWTE, Vo h—a2=y FORWIAEMEIENGE
BHE o=y, TAax  HoEAICL->TIhEME L., A8 14 BEOKIET
TPEx OGRRIZEEN LTz, ARFER TIXAKROFEM & fdmbiz L% HOF ORIz o0
THET 2,

HOC, co Networking
Through H-bonds

ud \O_ 0’1 y
y Q @
HO,C O Q = = O O -CO,H O
< Linker w
Crystallization
v Hexagonal Network

Figure 1. TPEx and construction of H-bonded hexagonal network.

1) Hisaki, I et al., J. Am. Chem. Soc. 2016, 138, 6617.
2) Yoshimura, H. et al., Precis. Chem. 2024, 2, 221.
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