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Solution-state structural analysis of hexafluorodihalocubanes using X-ray absorption
spectroscopy ('Graduate School of Engineering, Osaka Univ., *ICS-OTRI, Osaka Univ.,
3Graduate School of Engineering, The Univ. of Tokyo, *Graduate School of Sciences and
Technology for Innovation, Yamaguchi Univ., >Graduate School of Engineering, Kyoto Univ.)
OYauta Uetake,"* Masafumi Sugiyama,’ Nozomu Miyagi,* Masaaki Yoshida, Kyoko Nozaki,’
Midori Akiyama®

X-ray absorption spectroscopy (XAS) was employed to investigate the C(sp’)—X bond
lengths of hexafluorodihalocubanes (1x) in solution. A complementary approach, combining
extended X-ray absorption fine structure (EXAFS) analysis with single-crystal X-ray
diffraction (scXRD), enabled the quantitative assessment of both intermolecular packing forces
in the crystalline state and solvent effects in solution. For 1¢ and 1gr, no significant differences
in bond lengths were observed between the crystalline and solution states. In contrast, the
C(sp’)-1 bond of 1; exhibited an elongation of 0.022 A in solution, which is attributed to the
formation of a halogen bond with THF.

Keywords : X-ray absorption spectroscopy; Structural analysis; Perfluorocubane
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1) M. Sugiyama, Y. Uetake, N. Miyagi, M. Yoshida, K. Nozaki, T. Okazoe, M. Akiyama, J. Am. Chem.
Soc. 2024, 146, 30686.
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Viologen-based cationic electron-collecting monolayer materials (Institute for Chemical
Research, Kyoto University) O Yuki Miyake, Shota Hira, Tomoya Nakamura, Minh Anh
Truong, Richard Murdey, Atsushi Wakamiya

Charge-collecting materials that selectively extract charges (holes and electrons) are a
critical component of high-performance perovskite solar cells. While hole-collecting
monolayers are widely used, electron-collecting monolayers (ECMs) are still under
development. For example, we have recently reported ECMs based on thiazolidinone skeletons,
resulting in power conversion efficiencies (PCEs) of around 13%."' In the current work, we
demonstrate how cationic m-conjugated molecules can extract electrons more efficiently than
conventional neutral molecules. A bipodal viologen derivative, Bis-PA, bearing two
alkylphosphonic acid anchoring groups to the transparent electrodes was designed and
synthesized as a cationic ECM. The PCE of the solar cell devices using Bis-PA reached 17.3%.
In this presentation, the characteristics of viologen derivatives as ECMs will be discussed and
compared with the reference compounds (monopodal: Et-PA and Mono-PA,) noting the key
influence of the anchor group.

Keywords; Perovskite Solar Cells;, Monolayers; Electron-Collecting Materials; n-Type
Organic Semiconductor; Viologen Derivatives
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Figure 1. Device structure of perovskite solar cells, viologen-based electron-collecting monolayers,
and J-V curves of Bis-PA-based PSCs.
(1) Y. Miyake, T. Nakamura, A. Wakamiya et al., Chem. Asian. J. in press.
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Development of Isotriazatruxene Derivatives as Hole-Collecting Monolayer Materials for
Perovskite Solar Cells (' Institute for Chemical Research, Kyoto University) OPablo Noriega,'
Yuta Adachi,' Tomoya Nakamura,' Richard Murdey,' Minh Anh Truong,' Atsushi Wakamiya'

The development of efficient charge-collecting materials is important to further improve the
performance of perovskite solar cells (PSCs). Recently, we have developed a series of
triazatruxene derivatives as hole-collecting monolayer materials in PSC devices.'” The
corresponding devices exhibit superior efficiency and stability.

In this study, a series of halogen-substituted isotriazatruxene derivatives bearing three
phosphonic anchoring groups (iso-PATAT-X, Figure 1) was designed. as hole-collecting
monolayer materials. By using commercially available indole derivatives as starting materials,
target molecules were successfully synthesized via three steps, including Cu-catalyzed
cyclization, nucleophilic substitution, and deprotection reactions. In this presentation,
molecular design and characterization as well as device fabrication and evaluation will be
discussed in detail.

Keywords : Perovskite Solar Cells; Monolayer; Hole-Collecting Materials; Isotriazatruxene;
Chemisorption
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1) M. A. Truong, A. Wakamiya et al., J. Am. Chem. Soc. 2023, 145, 7528.
2) M. A. Truong, A. Wakamiya et al., J. Am. Chem. Soc. 2025, ASAP (DOI: 10.1021/jacs.4c15857).
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Development of highly efficient intramolecular charge-transfer type fluorophores with
pyridinium moiety as an electron acceptor (' Faculty of Molecular Chemistry and Engineering,
Kyoto Institute of Technology, *Department of Chemistry, Graduate School of Science, Kyushu
University) ONaoki Nishiguchi,' Satoshi Suzuki,” Masaki Shimizu,' Tsuneaki Sakurai'

In this work, we have developed intramolecular charge-transfer type organic fluorophores
containing a methyl pyridinium moiety as an electron acceptor and a benzoxazole moiety as an
electron donor. A representative derivative containing a hexafluorophosphate as a counter
anion fluoresces with remarkably high photoluminescence quantum yields in various solvents
including dichloromethane (1.00) and water (0.91) as well as in the solid state (0.63). The
radiative and nonradiative decay constants were 3.9 x 10° s and 1.5 x 10° s™', respectively.
Quantum chemical calculations suggest that the molecule forms a planar quinoid structure in
the excited state with a large transition dipole moment, which contributes to the large radiative
rate constant. The extremely small value of the non-radiative rate constant is possibly
explained by the suppression of the bond rotations in the quinoid structure. The derivative
shows dual emissions resulting in white emission in the solid state upon mechanical grinding.
Keywords: Fluorescence; Intramolecular charge-transfer;, Water-soluble; Pyridinium,
Quinoid structure
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Synthesis and Physical Properties of the Cyclic Conjugated Oligomer Containing o-Carborane
(Graduate School of Engineering, Kyoto University) O Sota Takemori, Kazuhiro Yuhara,
Takumi Yanagihara, Kazuo Tanaka

o-Carborane (CB) is an icosahedral carbon and boron cluster compound (Figure 1). CB
derivatives with m-conjugated systems show unique optical properties such as intramolecular
charge transfer emission. It has been reported that the carbon—carbon bond in CB elongates
upon photoexcitation or electrochemical reduction, which has crucial role on the optical
properties. The elongation of the carbon—carbon bond in CB could be utilized as an indicator
of microscopic environmental changes surrounding CB derivatives. In this work, we
synthesized a novel triangular conjugated oligomer containing three CB units (Figure 2), and
investigated the influence of introducing CBs into cyclic n-conjugated systems on physical
properties.
Keywords : Carborane; Optical property; Cyclic oligomer
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Figure 1. Chemical structure of CB. Figure 2. Chemical structure of 1.

1) Fox, M. A. et al. Chem. Eur. J. 2012, 18, 8347-8357. 2) Fox, M. A. et al. Angew. Chem. Int.
Ed. 2014, 53, 3702-3705. 3) Tanaka, K. et al. Dalton Trans. 2021, 50, 1025-1033. 4) Ménard,
G. et al. Nature, 2020, 577, 652—-655.
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Investigation of Optical Properties of Unclosed Carborane Substituted with n-Conjugated
Molecules (Graduate School of Engineering, Kyoto University) OKousei Matsumoto, Takumi
Yanagihara, Kazuo Tanaka

Carboranes (CBs) are cluster compounds consisting of hydrogen, boron, and carbon atoms.
In particular, n-conjugated molecules connected with an icosahedral cluster (C2B1oH12; 10CB)
exhibit unique luminescent properties.! While research on the diversification of n-conjugated
systems has progressed, there are few studies on the diversification of the CB skeletons. In this
research, we newly focused on an unclosed CB (C,BsH12; 8CB). As a result, we revealed that
pyrene-modified 8CB exhibit different optical properties compared with that of 10CB.
Keywords : Boron Cluster, Luminescence; Conjugated System,; Elecrtron Acceptor

KF - HRUFE - RBFETDOERIND T T AL —bEME I NLVERT > (CB) Lk
M35, CBO—FTHD, LT 12TERZ 7 AXZ —FH (CBioHp; 10CB) = 3%
RS STy I, BIBREWIR SRR A BT 5 2 LRSS S Tn s L,
LML, 1 EROSRIZIES S FIENEA TE2— 5T, BIEORGEHETHD
CB B DOZERACIZE S BIRIEH F 0 HER 2V, EOTDARMFIETIX, WEkD
10CB 226 2O RURFEFZ 5 EH W, AW BKZA7T 5 CB ‘B (CBsHiy
8CB) (TVEH L7 (Figure la), Z£DOHEHR, v (PY) #EA L7 8CB Tik, 10CB
IR DR RN A R T Z E B LT o T2 D TRtk 3% (Figure 1b)

(a) (b) Wavelength /nm
250 300 350 400 450 500 S50 600 650 700
75 I M
HsC, ” . 989 .
3 “ o,
H H H\ /H \C-—C § 08 08 E
\ / £ o8f u 06 S
C & -2BH C—C, & ¢ o
H 02{" ! 02
T o H M \
ePY10CB
@ +2H '\LX\\ ®=BH b 1
" 12 12
CZB10H12 CZBSH12 H;C ’ 5 ;: r‘): i
. \C—C E osq 06 2
10CB 8CB H 2 04 0.4
H 02 02
MePYS8CB 002 0 300 350 400 450 500 550 Guru 650 7 000
Wavelength /nm

Figure 1. (a) Chemical structures of 10CB and 8CB. (b) UV—Vis absorption & PL spectra of
MePY10CB and MePY8CB in 1.0x1075 M chloroform solution.

1) Ochi, J.; Tanaka, K.; Chujo, Y. Angew. Chem. Int. Ed. 2020, 59, 9841-9855.
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N :O Covalent Character and Thermally Accessible Biradical in 3,6-Di(fert-butyl)
naphthalene-1,8-diyl Bis(tert-butyl Nitroxide). (Graduate School of Informatics and
Engineering, The University of Electro-Communications) oDaichi lida, Rina Takano, Rika
Uesugi, Takayuki Ishida

The title compound was synthesized and characterized. The interatomic O---N distances in
(N=0), are 79-81% of the sum of the van der Waals radii, consistent with the diamagnetic
properties observed in the magnetic studies. The residual electron density map from the
crystallographic data and the QTAIM analysis indicate a four-center two-electron o-bond
nature in (N-O).. ESR measurements revealed a zero-field splitting pattern characteristic of a
triplet state, and the signal intensity increased upon heating. The generation of triplet species
is reversible below 430 K. Mechanistic investigation is also presented.

Keywords : switching, biradical
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Fig. 1. (left) Structural formula of NBN and tBuNBN, depicting a “half” bond character in O---N.
(right) VT ESR for solid tBuNBN. Inset: Ortep drawing of tBuNBN.
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1) R. Uesugi, R. Takano, T. Ishida, J. Org. Chem. 2024, 89, 17400-17407.
2) R. Takano, R. Uesugi, D. lida, T. Ishida, 4Asian J. Org. Chem. submitted.
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Synthesis and Magnetic properties for a Sn(IV)-centered spirodiradical (Tokyo University of
Science) OTakuya Kanetomo, Sayaka Ono, Masaya Enomoto

Spirobiacridine-based diradicals (1-C, Fig. 1) exhibit a triplet ground state due to molecular
symmetry (D.q). We have synthesized the spirodiradical derivatives with the change of spiro
centers from carbon to silicon and germanium (1-X, Fig. 1). These derivatives exhibit a triplet
ground state, while the magnitude of interaction is of the order of C > Ge > Si. This result
indicates that super-conjugation through ¢*(Si—C) reduces intramolecular interaction. In this
study, we synthesized a novel Sn-centered spirodiradical (1-Sn, Fig. 1). To obtain 1-Sn, the
diamine precursor was oxidized using m-CPBA. The resulting compound was characterized
using electron spin resonance (ESR) and high-resolution mass spectrometry, which confirmed
the successful synthesis of 1-Sn. Interestingly, the X—C bond between the spiro center and the
adjacent carbon atom is more easily cleaved in Sn-centered spiro compounds compared to
previously reported 1-X compounds (X = Si and Ge). We will discuss the relationship between
molecular structure and the intramolecular coupling.

Keywords : Molecular magnetism, Spiro compounds, Organic radicals
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DAFUTHEANT, A ufb b BiERFZR O Sn—C N
FEADNHAE LT VHA S R Sz, AFEETITE 0
%) 1-Sn DA RS L OVE Sb g & BMEDOFRESIZ>  Fig. 1. Molecular structure of
WTCHET A, 1-X (X =C, Si, Ge, and Sn).

1) T. Kanetomo et al. Org. Lett. 2019, 21, 3909. 2) S. Ogawa et al. Org. Chem. Front. 2024, 11, 3004.
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Synthesis of Oxygen-bridged Tetraphenyl-p-phenylenediamine Radical Cation and its
Absorption Properties in Near-IR Region (Department of Chemistry, Graduate School of
Engineering Science, Osaka University) O Kazuki Kataoka, Soichiro Kawamorita, and
Shuichi Suzuki

An oxygen-bridged tetraphenyl-p-phenylenediamine radical cation salt, 1"*NTf,~ was
synthesized. The optical properties of 17*eNTf,” were found to change in response to grinding.
Keywords : Tetraphenylphenylenediamine, Radical Cation, Near-IR Absorption, Flexibility

Fex OHFZE T N — 7 TITRICBR BRIk L TPECHERE DS 28 b3 2 B o0 1 Dk
L BRERBIRoTWD L, INETBERE LT N7 V== m-T ==L Y
TIVT VAN TF A EPNERIERIN AR L, & HICEDFEBIRELZ#E S Z LT
RN LT 222 R L2 Zok)liEE2 b o BEFRICETAED
ROLMAESD Z EE AT, BYERTH DAY 17 NTH Zakit, AL, TD
R EZ AL L7z (Figure la), Z OfER, FEAREED(LEY) 17eNTHh 25 2 &
TR DN R RN T 5 2 & &2 R L7z,

TR IE AT 2 DALE Y 17 NTE (3 » E A Z A L T, flEmETofk
AW 17eNTH [XEAIRAEIZ BV T 1130 nm 2 KRIKEE &35 /3 0 ROAVEH &
iz (Figure 1b), Z OREAZ#ED &R RS 1360 nm (237 M35 Z LAV
MoTr, SBHIT, ZOWIN Ay RITINEAE IR AR R 2 BB 5 2 & TEDETOW
WIZRD Z ERHOLNNC o7z, ZHUXT AN AT A 17 OfEEFEEO kI

EERLTWDEEX HILD,
(a) (b) (c)
= 1130 nm
5 \/\
; 5
)
@ o I'j T
E
\-@ NTf, §
1o NTR, 600 1000 1400 1800

Wavelength / nm

Figure 1. (a) Chemical structure of 1"*eNTf,~, (b) UV-vis-NIR absorption spectra of 1"eNTf,
before and after grinding in the solid state, and (c) ORTEP view of 1**.

1) Suzuki, S. et al. ChemPlusChem 2024, 89, €202400132.
2) Asano, S. M.S. Thesis. Osaka University, 2023.
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lonic Liquid Consisting of a Tetracyanquinodimethane Radical
Anion with Paramagnetic-to-Diamagnetic Switching Behavior

(‘Graduate School of Engineering Science, Osaka University, *Graduate School of Science,
Osaka Metropolitan University) ORuifeng Shu,' Takeshi Naota,' Masatoshi Kozaki,” Daisuke
Shiomi,? Shuichi Suzuki'

Keywords: Tetracyanquinodimethane; Ionic Liquid; Magnetic Properties; Phase Transition

Ionic liquids (ILs) have been used for components of functional applications. Among these
intriguing materials, certain ionic liquids exhibit sensitivity to external magnetic fields due to
the presence of unpaired electrons in their constituent ions. Conventional molecular designs for
open-shell ionic liquids include incorporation of paramagnetic metal atoms, and the recent
emergence of metal-free ionic liquids employing nitroxide radical derivatives.'? Our group
aims to design unprecedented stimulus-responsive open-shell ionic liquids with significant
magnetic switching and/or optical transparency modulation, to meet the next step in advancing
related chemistry. Open-shell ionic species capable of reversible dimerization upon external
stimuli, are considered suitable candidates for this purpose.” Herein, we report a newly
designed open-shell ionic liquid, 1"*TCNQ™, which undergoes a transformation from

paramagnetic liquid to a diamagnetic 6 —
solid near room temperature (Figure 1). nCaHy—FE nCatty w
nCgHq7
The green liquid of 17*TCNQ™, Ne, on !

[&)]
l

N
|

—< >—<.
NC CN

repared by heating the initial solid over
Prep Y & 1+TCNQ-

329 K, exhibited magnetic susceptibility
to magnetic fields with y, around 5 x 10™*
emu mol'. Upon cooling, the liquid
remained in the paramagnetic properties

B - - -~ e _

X! 10" *emu mol™’
P

until the temperature was lower than 300 o

; P 2(I)O 2‘|50 3(|)0 3i|'>0 400
K. The formed solid from liquid state Temperature / K

exhibited magnetic susceptibility near to Figure 1. Temperature dependence of magnetic
zero. Notably, a thermal hysteresis loop susceptibilities (yp) of 1**TCNQ"". The open squares and
with magnetic bistability was observed closed circles denote the yp values on heating and
over the temperature range from 300 to cooling processes, respectively.
329 K. Crystal structure, electron spin resonance, and electronic spectra indicated that the
drastic change in magnetic properties is attributed to the reversible n-dimerization of TCNQ™
radical species during phase transitions. The association/dissociation behavior of TCNQ™
anions also induce remarkable changes in photophysical properties, suggesting the potential

application of ionic liquid 1"*TCNQ™ as bifunctional material.

1) Hamaguchi, H.-o0. et al. Chem. Lett. 2004, 33, 1590. 2) Fedin, M. V. et al. J. Mol. Lig. 2023, 381,
121830. 3) Suzuki, S. et al. ChemPlusChem 2024, 89, ¢202400132.
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Mesomorphic thermal phase transitions of alkyl homologue of the ether-linked
alkoxyazobenzene-triphenylene derivatives ('Ryukoku University, *Japan Synchrotron
Radiation Research Institute (JASRI), *Nara Institute of Science and Technology) O Asumi
Oka!, Hikaru Sanada!, Noboru Ohta?, Tsuyoshi Kawai®, Kingo Uchida', Yo Shimizu®

It was found that triphenylene derivative which has six alkoxyazobenzene units connected
via propylene-ester linkages (1-Cn-3, n: carbon number of alkyl chains) are bimesomorphic
compounds that exhibit calamitic and discotic liquid crystal phases”. The alkyl homologues
have also been investigated to give the similar manner in phase transition sequences. In this
work, the mesomorphic thermal phase transition was studied for some alkyl homologues of the
corresponding ether linkage to 1-Cn-3 (2-Cn-3,n=12, 13, 14, 15) in terms of calamitic-discotic
bimesomorphic properties by optical texture observations using polarized optical microscope
(POM), DSC and synchrotron radiation X-ray scattering measurements. It was found that 2-
Cn-3 tends to exhibit rich diversity in mesomorphism in comparison to that of 1-Cn-3. This
indicates that the flexibility of the linkage group significantly affects the variation in molecular
conformation for the kinked triphenylene core and alkoxyazobenzene unit.

Keywords : Liquid Crystal ; Azobenzene ; Phase Transition

6EDOEHT Vax TSR ] R R R
PrasubLyo ATk & &
SN R GOQ R R O@Q R
DG IERE N 7= ks o R R 2 R
fk (1-C14-3)13 Hi— 4y 778 T13A 4 g O "o F -o-CcHn LN .
DI 7 ‘:5:/]) ‘)7(&:&%‘@&7‘\‘/{1 1-Cn-3 e 2.Cn-3 nHanet

a7 o 7R YE A R 3O A
k&M THY Y, ZOTNFNEBES FROMIEE 2~ 2 EDNRBIN TN D,
KAFZETIE, T AT USSR 1-Cn-3 DT AT UEEA A = —T LSS B L7
FHER (2-Cn-3)D 7 LR VEER (n=12,13,14,15) ZAR L. RCEEMEEC L 50
FRERRBLEE . DSC L OVEEEE X MREGELIE I £ 0 RS EORRE 2 1T o 72, 24U E T,
T—T VBT 6 DDOIREME AR LIz n=12 OW#E ORI EII T 7208 2, &
TIOLFRIVERIEOFERIZ L D 2-Cn-3 TIE 1-Cn-3 LV bR AN RS 5 2
ENRLX VB L e o T2, n=14 IZOWTIT 7 DDWEEMZ R L, B IENZRD Hh
7o ZIHIE, NV 7z Tnafxs 7y RoPra=y haeiSsEakor
HRME DR AR AR TE ISR S B B- LTV D Z ERRIB &L b,
1) D. Tanaka, H. Ishiguro, Y. Shimizu, K. Uchida, J. Mater. Chem. 2012, 22, 25065-25071.

2) Y. Shimizu, H. Sanada, K. Kitagawa, A. Oka, N. Ohta, T. Kawai, K. Uchida, Lig. Cryst.,
doi.org/10.1080/0267829
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Synthesis and liquid-crystalline behavior evaluation of novel dimer liquid crystals linked by a
hexafluorocyclopentene backbone (Kyoto Inst. Tech.) Shigeyuki Yamada, O Ei Nakano,
Motohiro Yasui, Tsutomu Konno

Liquid-crystalline (LC) materials, which possess both the order of crystals and the fluidity of a
liquid, are one of the functional materials used for display devices and other applications. In recent
years, ferroelectric and luminescent liquid crystals have been extensively studied, and in the former,
molecular designs with bent geometries and dipole moments caused by electron-withdrawing
groups have been proposed. In this study, we synthesized novel dimer liquid crystals consisting of
cyanobiphenyl structures with hexafluorocyclopentene (HFCP) skeleton as a bent linkage structure
and HFCP linked by flexible linkage chains, and evaluated their LC properties. The new dimer LCs
developed in this study, linked by a HFCP skeleton, formed a smectic A phase at room temperature
region, and the PXRD measurements suggested the formation of bilayer-type molecular aggregates.
Keywords : Hexafluorocyclopentene, Fluorine; Liquid crystal; Smectic phase; Bent structure

WA 50 -V s DR FPIE & AR D B IE 2 Fe il 2 7-HREVE D+ CTHh V. T4 A7 L
A FF7 é: @ﬂﬂﬁ ELTHRIH SN TV D, I, TREE BRSO R IR fh e &8 7o 7ok
REME 2 5 o 7ok b oy FMIFZE S v, BB IR IS B TR & BB R o [ BRI & 2 B U1
— AV MR FREPIREIN TN D D, AR TIL, BlhEfEE s L TF 7
A w7 a7 (HFCP) ' EE
AL, EiREGEEO A V7 F F
vELTHLNAYT JET ==/ HO oﬂﬁ
itz Rz LC HECP  ve— Y~ Vo 8- ) )
TS L B LA L. Figure 1. Chemical structure used in this study.

Z DR TEDOFHN 21T > 72,

Figure 1 [Z7R (LG 16 1 XFEIRIEFE T 67 °C 72> & [EAH
NHLIL, —10°C TH T A (G) RE~DIEIBIE Sz,
POM @£k v . H[AH CIX Figure 2 (289 FRR D624
e EES STz, £ R RIMRICI T D PXRD JIED & &
HEE (@) 1X. F38ATHY ., DFTRHELEM SN H
TR (JI33A) LinWMETH -7, ZOFEEL LAY
1e DR LICHFEMIZZ S FRICEDAAZF v 7 A
(SmA) FH7Z & FRIN D, AFERTIL, MOERER O S : : -
WRIZOWNWTHET S, Flgure 2. POM fexture ofla

1) S. Nakasugi et al. J. Phys. Chem. B 2023, 127, 6585—6595.
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Synthesis and photophysical evaluation of 1,4-diketo-3,6-bis(4-alkoxyphenyl)pyrrolo[3,4-
c]pyrrole derivatives (Kyoto Inst. Tech.) Shigeyuki Yamada, OlJiagi Zuo, Motohiro Yasui,
Tsutomu Konno

1,4-Diketo-3,6-bis(4-alkoxyphenyl)pyrrolo[3,4-c]pyrrole (DPP) derivatives are widely used not
only in inks and paints, but also in OLED and dye-sensitized solar cells. Several 4-alkoxyphenyl-
substituted DPPs have been synthesized, but their photophysical properties have not been
investigated in detail. Herein, we synthesized 4-alkoxyphenyl-substituted DPP derivatives 1, with
different chain lengths and investigated their photophysical properties in dilute solution and solid
state. The fluorescence was independent of the length of the alkoxy chain and showed blue
fluorescence in chloroform, but in the solid state the fluorescence band changed as the length
of the alkoxy chain changed. Details are provided in this presentation.
Keywords : Diketopyrrolopyrrole; Electron-density distribution; Functional dyes; Fluorescence

2 OOHEREMEEZFGTHET 7 X MEETHD
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. . Figure 1. Chemical structure used
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Syntheses and photophysical properties of rotaxanes encapsulating ortho-linked
oligophenylenes ( Graduate School of Pharmaceutical Sciences, University of Toyama)
(OMasaki Haba, Yuki Ohishi, Junya Chiba, Masahiko Inouye

Although ortho-phenylenes have the interesting property of spontaneously forming helical
structures, the control of their helical chiralities is time-consuming.” In this study, we
developed rotaxanes encapsulating achiral ortho-phenylenes with cyclodextrin (CD)
derivatives as a chiral recognition site for inducing the helical chiralities of the inner ortho-
phenylenes.

Cucurbit[6]uril (CB6)-assisted rotaxane formation was performed using naphthalene-linked
ortho-phenylenes 1 as an axis molecule and CD derivatives with different pore sizes.” The
desired [5]rotaxanes were isolated in both cases for 2,3-dimethyl-o~CD (2,3-DM-a-CD) and
2,3-dimethyl-4-CD (2,3-DM-£-CD). The rotaxanes showed characteristic circular dichroism
bands indicating the helical chiralities of achiral ortho-phenylenes being induced. In addition,
the rotaxanes exhibited high emission efficiencies because the inclusion of CD derivatives
suppressed the non-radiative deactivation of the axial fluorescent molecules.

Keywords : rotaxane; cucurbit[6]uril; cyclodextrin,; ortho-phenylene; helical chirality
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1) Hartley, C. S. et al. Chem. Sci. 2018, 9, 8260; J. Org. Chem. 2023, 88, 788; J. Org. Chem.

2023, 88, 1331.
2) Ohishi, Y. Inouye, M. et al. Adv. Opt. Mater. 2024, 12, 2301457.
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