tyrar AXR{EFER £105F5FF R (2025)

| 7HTIvo 700546 [AEE] | 1. EREFEEERLT DBEAEE |

B8 202543827 H () 9:00 ~ 11:40 Il [F]2205(5E45 2 2288 [2[] 2205)

[[F12205-2am] 11. B {LF—EEBHLE

ER:mERM KRB EL

© HAEE

9:00 ~ 9:10

[[F12205-2am-01]

TEFLURICESCZHMRALIEHFRSF 7 72 S VFEEROER EEE

O#HE E'. 8% 8", 2R 57 (1. RREHEART)

® BKE

9:10 ~ 9:20

[[F]2205-2am-02]

ANEFHO-THAVEZIL-4-T ) =RV EVDERHR. LU

OFmE &&F. BS A#H 2ZB BA BREAFE . &) & (1. KRAILKAR)

L J=F

9:20 ~ 9:30

[[F]2205-2am-03]

Sy LR E BV ER22IGIMRIERBICE B FIILIOR V2212007 7 VDAREERK

OA#& B3R, B &' (1. RRRFAT)

® OA:E

9:30 ~ 9:40

[[F]2205-2am-04]

RF—T o TE—BHRECF IFILOER L HE

OFI =k HE wiE'. BRAE BB EL' (1. LBXF)

© HAE

9:40 ~ 9:50

[[F12205-2am-05]

A ZH22,4,68-/FT ST/ I— FFEEROEBEE T ILAEEN

OMBT BN, MR WA Sl 2T4 BN 2 31l BE23. 20 BIe2° (1. & RARHF
flT. 2. ®IRKBEBEA. 3. IRAWPI-NanolLSl. 4. € RKF /<7 F7ILER. 5. EFHAERC)

® B&3E

9:50 ~ 10:00

[[F]2205-2am-06]

FINTHEL /T 7 Y OERERBSERMRAFI
BAMAL Ok =% sE T8\ &5 E' (1. FUARER)

® BAGE

10:00 ~10:10

[[F12205-2am-07]

FIINBEZEBIFOT TS KL VERBODIPYD SR E Y AE

O—#p B, &% /2. B8 H&, BE %Ki, ¥ &% (1. BARIEI. 2. ADRES)

® HAGE
10:10 ~ 10:20

© 2025 NEHEEABRCES



tyrar AXR{EFER £105F5FF R (2025)

[[F]12205-2am-08]

AETEFSU T —HKRETBPDIA Y AV —DERKE F 5 ILILF4EM

ORE #E', BN EQA'. B BE. MAIE. B B & S8 BE S, 5 5% (1.
TIEAPRIET. 2. € AADRES)

10:20 ~ 10:30
K&

® 0&:E

10:30 ~ 10:40

[[F]2205-2am-09]
BEADHALEMD SERT 2SOMO-HOMOWEL S AL AFH >

OfF& A1, ME EMAZ KIE HW23, WH FiE23. RE @34 HHE &3 (1. RAKI. 2. K
NABRT. 3. RAARIMED. 4. BRAAFRIR)

® BKE

10:40 ~ 10:50

[[F]2205-2am-10]

FIINRAEOETILA L VICED K KBRRD FOEM & ARAFN

Ol BX'. W& &' (1. & ARE)

L J=F

10:50 ~ 11:00
[[F12205-2am-11]
FBEATMEBODIPYD ERER1L

O #RT. HF g2, Bee 512 (1. b APBRI. 2. 3tk WPI-ICReDD)

® BKE

11:00 ~ 11:10

[[F]2205-2am-12]

FERRRERZBELCRO—IILEDORGT CFHEILE

Oz B—". &# B2 LT 82 & —#3 HE EE3 (1. RRMBULAR. 2. KIRAF. 3. 74
FFILKF)

® 35

11:10 ~ 11:20

[[F]12205-2am-13]

Cyclo[4]pyrrole : 1B1E#EMT & BR1 R THFE

O FH 5HK RA2. HF ®es. it xs1, B BT B F2E513 (1. bRRI. 2. kK
T. 3.dtKX WPI-ICReDD. 4. ZABRT)

© x5E

11:20~11:30

[[F12205-2am-14]

COR#ETILAOA RERZEB L LIcBSEBILD FEEDF / X7 — LSS

ORA X' AB X\ WL BEH. AR B (1. RRAFZAER)

L A= =0

11:30 ~ 11:40

[[F]2205-2am-15]

SDFHAREBRAIY | FTIINKAYEREEBE LIERAREREFOTT 1 DILEFERE
Ot &', AB K1, KE #R' (1. ERAEKRER)

© 2025 NEHEEABRCES



tyray BX{EFER FE105F5FF S (2025)

© 2025 NEHEEABRCES



[F]2205-2am-01 AA(LSa H1055FE4 (2025)

58

?'IIIII

TEFLURLEEREZEFMRALEFROSFTINT o FSEY
KOEREEE

R RE) OfFHE  [E - #5 3h - Bl =

Synthesis and structures of novel dinaphthoanthracene derivatives by acetylene
cycloisomerization (School of Science, Institute of Science Tokyo)

(OTakumi Morita , Eiji Tsurumaki, Shinji Toyota

We previously reported that helical aromatic compounds [nJHA consisting of multiple fused
anthracenes were synthesized by acetylene cycloisomerization. In this study, we synthesized
novel dinaphthoanthracene derivatives 2 and investigated their structures and properties. Upon
heating precursor 1a having 2-ethynylphenyl groups with PtCl, catalyst, 2 was obtained via 6-
endo cyclization. For the reaction of phenylethynyl derivative 1b, not only 2b but also
rearranged product 3 and multi-cyclized product 4 were formed depending on the catalyst. The
structure of 2b was confirmed by single crystal X-ray analysis, and its aromatic framework was
helically twisted due to the steric hindrance between the adjacent two phenyl groups. The
helical inversion barrier was estimated to be 45.2 kJ mol™' based on DFT calculations. We also
synthesized an isomeric dinaphthoanthracene and a dianthraanthracene from the corresponding
precursors by the same method. The molecular structures, UV-vis and fluorescence spectra,
and DFT calculations of these novel aromatic compounds will be presented.

Keywords: Dinaphthoanthracene, Cycloisomerization, Rearranged product; X-ray analysis.
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Scheme 1. Synthesis of 2 and other products 3 and 4. Figure 1.

[1] K. Fujise and S. Toyota et al., Chem. Asian J. 2020, 15, 2456. X-ray structure of 2b.
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Synthesis and Physical Properties of Hexa(9-azahelicenyl-4-aryl)benzene (Graduate School of
Science, Osaka Metropolitan University) O Maki Teraoka, Daisuke Sakamaki, Hideki
Fujiwara, Akihiro Tsurusaki, Ken Kamikawa

Hexaarylbenzene derivatives are an intriguing class of compounds that exhibit unique
properties based on their cyclic interactions, characterized by a propeller-like structure where
six peripheral aromatic rings are tilted relative to the central benzene ring. In this study, we
successfully synthesized hexa(9-azahelicenyl-4-aryl)benzenes with [7]azahelicene units at the
para positions of the aryl substituents on the hexaarylbenzene core, using a Pd-catalyzed
[2+2+2] cyclotrimerization reaction. Furthermore, we investigated the properties of the
compound.

Keywords : azahelicene; hexaarylbenzene
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1) K. Nakano, Y. Hidehira, K. Takahashi, T. Hiyama, K. Nozaki, Angew. Chem. Int. Ed. 2005, 44, 7136—
7138.

2) T. Hirose, Y. Miyazaki, M. Watabe, S. Akimoto, T. Tachikawa, K. Kodama, M. Yasutake, Tetrahedron.
2015, 71,4714-4721.
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Asymmetric Synthesis of Chiral Dibenzo[2.2]cyclophanes via Ni-catalyzed [2+2+2]
cycloaddition ('School of Materials and Chemical Technology, Institute of Science Tokyo) O
Yuya Kawai,' Ken Tanaka'

Cyclophanes with two aromatic rings forcibly stacked like [2.2]paracyclophanes are
expected to have high intermolecular electron transfer capability. In addition, depending on the
molecular design, planar chirality may occur, and chiral interactions may also be expected.
Cyclophanes with high electron transfer ability are those with 1) small interplanar distances
and 2) pi-extended parent skeleton. We have previously succeeded in the asymmetric synthesis
of cyclophanes satisfying 1) and 2) by selective dimerization of triyne followed by [2+2+2]
cycloaddition. On the other hand, the interplanar distance of the synthesized cyclophanes was
larger than expected due to the oxymethylene bridging. In this study, we have achieved the
asymmetric synthesis of cyclophanes with more rigid benzene bridges by modifying the triyne
skeleton.

Keywords : Cyclophane; [2+2+2]Cycloaddition,; Enantioselective Synthesis; Nickel catalyst
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1) Y. Kawai, J. Nogami, Y. Nagashima, K. Tanaka, Chem. Sci. 2023, 14, 3963.
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Synthesis and properties of donor-acceptor type chiral binaphthyls ('Graduate School of
Science, Kitasato University) O Miku Mizoe," Yuki Nojima,' Daiki Tauchi,'! Masashi
Hasegawa'

The axially Chiral binaphthyl with donor and acceptor units may be observed circularly
polarized luminescence (CPL) properties based on intramolecular charge transfer (ICT)
emission. By using such circularly polarized luminescent materials as a light source, an organic
light emitting diode (OLED) that directly emits circularly polarized light can be achieved,
raising expectations for optical materials involving circular polarization. However, the
correlation bet ween molecular structure and chiral optical properties remains unclear and has
not yet been elucidated. Therefore, in this study, with the development of superior chiral
luminescent materials in mind, we aim to elucidate the correlation between the electronic
properties and chiral optical properties of the axially chiral compound, binaphthyl. Axially
chiral binaphthyl having dihydrodimethylacridine and cyano groups were synthesized (Fig. 1),
and their structural and optical properties were investigated. The target compounds were
synthesized in five steps from chiral 7,7’-dibromobinaphthyl derivatives. Fluorescence and
circularly polarized luminescence spectra were measured, showing different emission spectra
depending on the polarity of the solvent due to the ICT effect. The dissymmetry factor (g-value)
in CPL showed a value of 6 X 107>,

Keywords : 1,1°-Binaphthyl; Axial Chirality; Chiroptical Properties; Circularly Polarized
Luminescence,; Circularly Dichroism
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Structures and chiroptical properties of axially chiral nona-2,4,6,8-tetraenoate derivatives
(‘Grad. Sch. of Frontier Sci. Initiative, Kanazawa Univ., *Grad. Sch. of Nat. Sci, and Tech.,
Kanazawa Univ., *WPI-NanoLSI, Kanazawa Univ., ‘Nanomaterials Research Institute,
Kanazawa Univ., *IRC3, AIST) OKensuke Echizen,' Shigehisa Akine,** Taniyuki Furuyama,*
Tatsuya Nishimura,” Katsuhiro Maeda,>* Tsuyoshi Taniguchi **

We recently reported the facile synthesis of rhodium(I) complexes 1 having a hexa-1,3,5-
trienyl ligand. Moreover, we found that complexes 1 had axial chirality based on their twisted
hexa-1,3,5-triene moiety and that the optical resolution of 1 was possible." In this study, we
synthesized nona-2,4,6,8-tetraenoate derivatives such as compound 2 by reactions between 1
and appropriate electrophiles, and their detailed structures and properties were investigated.
The axial chirality of derivative 2 was unstable, but intermolecular transesterification of 2
provided the cyclic dimer 3 that has persistent axial chirality due to its rigid cyclic structure,
and no racemization of an isolated enantiomer was observed even at high temperature. These
derivatives showed aggregation-induced emission properties, and the optically active cyclic
dimer 3 was applicable as a solid-state circularly polarized luminescence material.

Keywords : Oligoene Compounds; Axial Chirality, Dimerization;, Aggregation-Induced
Emission; Solid-state Circularly Polarized Luminescence
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Synthesis and Stimuli-responsive Circularly Polarized Luminescence of Chiral Azapyrenophanes
(Graduate School of Environmental, Life, Natural Science and Technology, Okayama
University) Kazuto Takaishi, O Yoshihiro Sato, Chihiro Maeda, Tadashi Ema

We previously reported that macrocycles consisting of chiral binaphthyl and pyrene moieties
(pyrenophanes) with ether or thioether linkers showed different circularly polarized
luminescence (CPL) properties. In this study, we synthesized an amino analog to investigate
effects of the linkers. This pyrenophane formed a right-handed twisting excimer and exhibited
intense CPL. The intensity was dependent on the solvents and temperature, and the gum value
reached +8.4 x 1072, The CPL disappeared by addition of TFA.

Keywords: circularly polarized luminescence; excimer; binaphthyl; pyrene
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1) Takaishi, K.; Murakami, S.; Yoshinami, F.; Ema, T. Angew. Chem. Int. Ed. 2022, 61, ¢2022046009.
2) Takaishi, K.; Yoshinami, F.; Sato, Y.; Ema, T. Chem. Eur. J. 2024, 30, €202400866.
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Synthesis and properties of phellandrene-fused BODIPYs with multiple chiral groups ('
Graduate School of Science and Engineering, Ehime University, > Advanced Research Support
Center) ORui Ichiryu,' Shigeki Mori,”> Masayoshi Takase,' Tetsuo Okujima,' Hidemitsu Uno'

Chiral molecules are expected to be applied in various fields such as asymmetric catalysis based
on structural differences, optical materials based on circular dichroism (CD) and circularly
polarized light emission (CPL), and so on. Among them, the synthesis and characterization of
chiral molecules used BODIPY, which exhibits high quantum yield and excellent robustness,
are important for the realization of optical devices. Several chiral BODIPYs have been
synthesized and studied. However, little progress has been made due to the laborious and multi-
step synthesis of pyrrole, the building block of BODIPY. In this study, we aimed to synthesize
BODIPY's with multiple chiral sources using chiral pyrrole developed in our laboratory and to
examine the chiral properties.

Keywords : BODIPY; chirality; pyrrole
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1) E. M. Sanchez-Carnerero, F. Moreno, B. L. Maroto, A. R. Agarrabeitia, M. J. Ortiz, B. G. Vo, G.
Muller, S. D. La Moya, J Am Chem Soc 2014, 136, 3346.
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Synthesis and Chiroptical Properties of PDI Oligomers with Solvent-Induced Inversion
(*Graduate School of Science and Engineering, Ehime University, ?Advanced Research
Support Center (ADRES), Ehime University.) O Yuma Tanioka', Mashiro Hamasu'!, Kohei
Hashimoto!, Shogo Hata!, Masayoshi Takase!, Shigeki Mori?, Tetsuo Okujima', Hidemitsu
Uno!

We designed and synthesized circularly accumulated PDI hexamers consisting of six
perylenediimides (PDIs) with chiral auxiliary groups in each. The PDI hexamers (Bz-6PDI)
were synthesized via nucleophilic aromatic substitution and identified by single crystal X-ray
diffraction analysis and NMR spectroscopy. The CD and CPL spectra of (M)- and (P)-Bz-
6PDIs were in a mirror-image relationship depending on the chirality introduced. Also, Bz-
6PDIs clearly exhibited positive and negative inverted CD and CPL spectra depending on the
solvent. It showed high Bcpr values in various solvents as a small organic molecule.
Keywords : Hexaarylbenzene, Chiral Auxiliary Group,; Propeller Chirality;, Chiroptical
Property, Perylenediimide
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[1] L. Arrico et al., Chem. Eur. J. 2021, 27, 2920.
[2] (a) K. Takaishi et al., J. Am. Chem. Soc. 2020, 142, 4, 1774. (b) S. T. Bao et al., J. Am. Chem. Soc.
2022, 144, 18772. (c) L. Shioukhi et al., Angew. Chem. Int. Ed. 2024, 63, €¢202319318.
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A SOMO-HOMO Inversion Radical Cation Generated from the Highly Strained Cage
Compound ('Sch. of Eng., Osaka Metro. Univ., *Grad. Sch. of Eng., Osaka Metro. Univ.,
SRIMED, Osaka Metro. Univ., *Grad. Sch. of Sci., Osaka Metro. Univ.) OKento Nakaya,'
Kanata Wada,’ Takuya Ogaki,z’3 Yasunori Matsui,>* Toshio Asada,>* Hiroshi Ikeda*

In general, organic radicals form the SOMO with an a-spin electron and the SUMO without even a
B-spin electron, which have energy levels higher than the HOMO. However, it is known that some
radicals exhibit SOMO-HOMO inversion (SHI), where the SOMO level is lower than the HOMO
level. Judging from previous reports, there is a limitation that electron-donating groups or extended
n-conjugation are required to raise the HOMO and HOMO-1 levels. The rise of the HOMOs level
of a molecule can also be achieved by adoption of a strained framework. In this study, we focused
on the radical cation C-1"", which can be generated by one-electron oxidation of the highly strained
cage compound C-1. DFT calculations suggested that the SOMO level of C-1"" is lower than the
HOMO and HOMO-1 levels, and C-1"" was classified as a SHI radical. In the presentation, we will
also give details of the results of time-resolved transient absorption and EPR studies of C-1""
generated under photoinduced electron-transfer conditions.

Keywords : Density Functional Theory Calculation; Strain Energy; Cage Compound,; Laser Flash
Photolysis; Photoinduced Electron Transfer
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1) Favereau, L. et al. Chem. Sci. 2022, 13, 9833-9847. UB3LYP/6-31G(d).

2) Fuchs, B. et al. Tetrahedron 1980, 36, 3443-3452.
3) BALFEEE 105 BEFRES(2025), RNAX—FFK, Tl - B4 - K4 - AAH - BRE - #H.
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Synthesis and circularly polarized luminescence of macrocyclic molecules based on chiral
spirobifluorenes ('Graduate School of Science, Nagoya City University) ORina Nakazono,
Toru Amaya

Chiral n-conjugated molecules with circularly polarized luminescence (CPL) are promising
for next-generation optical devices. Their performance is evaluated by the dissymmetry factor
(gum) and brightness (Bcprr = € X @ X |gum|/ 2) . The guum value can be predicted by DFT
calculations and is expressed by the equation shown in Figure a. D,-symmetric molecules show
enhanced gum due to the parallel or antiparallel alignment of # and m.

We synthesized D, -symmetric cyclic oligomers C-[n] with chiral spirobifluorene units and
their silicon-substituted derivative Si-[3], clarifying their chiroptical properties. To improve
Bcrr, we designed expanded macrocycles 1-[n] by inserting biphenyl spacers. This presentation
covers the synthesis and properties of 1-[n].

Keywords : Circularly Polarized Luminescence; Spirobifluorene; Macrocyclic molecules;
chiral compound; mw-conjugated molecules
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1) Zhu, K.; Kamochi, K.; Kodama, T.; Tobisu, M.; Amaya, T. Chem. Sci. 2020, 11, 9604.
2) Kobayashi, S.; Nakazono, R.; Okada, R.; Schramm, M. P.; Amaya, T. Bull. Chem. Soc. Jpn. 2024, 97, uoae098.
3) Nakazono, R.; Hu, W.; Hirose, T.; Amaya, T. Chem. Eur. J. 2024, 30, €202401343.
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Synthetic Derivatization of Superacid-resistant BODIPYs ('Grad. Sch. Eng., Hokkaido Univ.
2WPI-ICReDD, Hokkaido Univ.) OXKeita Watanabe,' Yuki Ide,> Yasuhide Inokuma'~

Boron dipyrromethenes (BODIPYSs) are fluorescent dyes with a wide range of applications.
However, BODIPY has a serious drawback in that it undergoes deboronization under acidic
conditions. Recently, we developed a superacid-resistant cyclic BODIPY based on a tripyrrolic
macrocycle skeleton. In this study, we functionalized the cyclic BODIPY by axial ligand
exchange reaction and coupling reaction to change its solubility, fluorescence wavelengths.

By dissolving BODIPY and a carboxylic acid in chloroform gave the axial ligand exchanged
one. The solubility of new BODIPY exhibited solubility to fluorous solvent. The bromination
reaction was attempted as a precursor for the coupling reaction. The hexabromo form was
obtained in 98% yield by reacting 30 equivalents of bromine.

Keywords : BODIPY; Fluorescent material; Fluorescent switching, Coupling reaction
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Computational Studies on Boroles Aimed at Planar Carbon (lGraduate School of Science,
Tokyo Metropolitan University, *Graduate School of Science, Osaka University, *Graduate
School of Life and Environmental Sciences, Kyoto Prefectural University) O Ken-ichi
Sugiura,1 Haruna Sugimura,2 Ken-ichi Yamashita,” Kazunori Tsubaki,’ and Masahiko Hada®

The chemistry of planar carbon (PC) is essential and has attracted significant attention from
the perspective of basic chemistry over the past century. However, this chemical species has
not yet been isolated, and little information is available due to its instability. This instability is
attributed to the higher energy level of the lone pair orbital on carbon, which is generated during
the structural change from tetrahedral to planar. The authors propose that this orbital could be
stabilized through interaction with the vacant orbital of borole; specifically, the introduction of
borole-1-yl could stabilize planar carbon. We estimated Sp-1 as a model in our computational
chemistry. This model is less stable than td-1 by 74 kcal mol . Since planar carbon is less
stable than tetrahedral carbon by 151 kcal mol™!, it can be concluded that borole stabilizes
planar carbon by 77 kcal moll. As borole is a 4m-antiaromatic compound, the perturbation
from the lone pair electrons of planar carbon should induce aromaticity in borole. In the
presentation, the details of our computational chemistry will be introduced.

Keywords : Planar Carbon; Computational Chemistry, Borole; Aromaticity-Antiaromaticity
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Cyclo[4]pyrrole: Structural Analysis and Redox Property

(' Grad. Sch. Eng., Hokkaido University,* Grad. Sch. Eng., Kyushu University, " WPI-ICReDD,
Hokkaido University, * Grad. Sch. Eng., Kyoto University) OYuhua Sun,' Soji Shimizu,
Yuki Ide,® Hisanori Senboku,' Takayuki Tanaka,* Yasuhide Inokuma'*

Keywords: Cyclo[4]pyrrole; Pd-catalyst Reaction; Ring Strain; Electrochemical Oxidation;
Radical

Cyclo[n]pyrroles are porphyrinoids in which all pyrrole units are connected directly.
Several cyclo[n]pyrroles congeners have been reported with concern on their optoelectronic
properties. While the ring-contraction effect is expected to grant certain special properties to
the system, the contracted analogues of cyclo[n]|pyrrole have been less explored. We
successfully synthesized o—f directly linked cyclo[4]pyrrole (3) as a novel contracted
macrocycle for investigating the effect of structure on the electronic properties."

The construction of cyclo[4]pyrrole (3) was achived via terpyrrole precursor 2 which was
obtained from tetraacetylethane (1) with a five-step synthesis (Figure 1a). Suzuki-Miyaura
cross-coupling between 2 and 2,5-diborylpyrrole furnished target compound 3 in 25% yield.
X-ray crystallographic and StrainViz analyses revealed a highly strained structure of 3 with a
total strain of 20.8 kcal/mol.

Two reversible oxidation waves were observed for 3 by cyclic voltammetry measurement.
We further performed spectroelectrochemical analysis of 3 (Figure 1b). Theoretical calculation
indicated the spin density of radical cation 3" was localized on the 3,2°:5°,3”’-terpyrrole moiety.
In contrast, in the triplet diradical dication state 3** the spin density was delocalized on the
whole four pyrrole units.

(a)
Bpin~N..Bpin
oi_io . "Bug A /N\ A \Bu L
(o] (e} —_— — H —
5 steps Br Br (F;d(((i:bg)z, SPhos,
i 2

$2003,
14% 1,4-dioxane
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Figure 1. (a) Synthetic route for cyclo[4]pyrrole (3) with its X-ray structure in the right. (b)
Absorption spectral change during the electrochemical oxidation process of 3 in
dichloromethane (left) and possible redox states of 3 (right).

1) Y. Sun, R. Kitahara, T. Ichino, Y. Ide, H. Senboku, S. Shimizu, T. Tanaka, Y. Inokuma, Chem.
Sci. 2024, 15, 19571.
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Control of nanoscale morphologies in self-assembling molecules
based on C>-symmetric alkaloidal scaffolds

(‘Graduate School of Science, The University of Tokyo) O Fumi Oki,' Tasuku Honda,'
Shunsuke Murakami,' Hiroki Oguri,'

Keywords: Bispyrrolidinoindoline; Diketopiperazine; C,-symmetric molecules; Scanning
electron microscope; X-ray crystallography

Bispyrrolidinoindoline (BPI) alkaloids, represented by (+)-WIN64821 (1), are
characterized by chiral C>-symmetric dimeric structures, which exhibit flexible conformational
behavior due to the rotational freedom around the 3a/3a’ bond. Leveraging this unique property
of BPI scaffold, our research group has focused on developing functional molecules derived
from BPI by controlling its conformation through modifications of the stereochemistry and
substituents."? In this study, we aimed to construct self-assembled nanostructures of the BPI
scaffold integrated with diketopiperazine (DKP) rings as hydrogen-bonding units. By
systematically modifying the stereochemistry of the DKP moieties and the substituents on the
BPI scaffold, we explored the influence of these modifications on nanoscale morphologies.

X-ray crystallographic analysis revealed that the (11S, 15R)-2 promotes helical
aggregation through single-point intermolecular hydrogen bonding. This relatively flexible
interaction led to the formation of fibrous nanostructures, as observed in SEM images. In
contrast, the diastereomer (115, 155)-3 formed linear structures through multiple hydrogen
bonding interactions. Reflecting this more rigid assembly, the resulting nanostructures
exhibited block-like morphologies. These results suggest that the stereochemistry of DKP rings
plays an imporant role in shaping the nanoscale morphologies.

(+)-WIN64821 (1) (118, 155)-3 linear /)" / block

1) Honda, T.; Ogata, D.; Tsurui, M.; Yoshida, S.; Sato, S.; Muraoka, T.; Kitagawa, Y.; Hasegawa, Y.; Yuasa, J.; Oguri,
H. Angew. Chem. Int. Ed. 2024, 63, €202318548. 2) Taniguchi, T.; Tsubouchi, A.; Imai, Y.; Yuasa, J.; Oguri, H. J.
Org. Chem. 2018, 83, 15284.
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Figure-eight macrocyclic imines: chiral natural product scaffold-
based rapid synthesis and chiroptical modulation

(‘Graduate School of Science, The University of Tokyo) O Shunsuke Murakami,' Tasuku
Honda,' Hiroki Oguri,’

Keywords: Figure-eight shaped macrocycle; Bispyrrolidinoindoline; Imine Formation;
Circular Polarized Luminescence; Boranil-type Fluorescent Dye

Chiral D,-symmetric figure-eight macrocycles with intercrossing m-conjugated
chromophores are versatile scaffolds for enhancing chiroptical properties. In our previous
studies, the chiral C>-symmetric bispyrrolidinoindoline (BPI) scaffold 1 was employed to
synthesize a figure-eight macrocycle 2 exhibiting remarkable circularly polarized
luminescence (CPL) at 384 nm (Figure A).' Preorganization of the BPI scaffold into the type-
I conformation was achieved by introducing bulky substituents on the nitrogen atoms, enabling
macrocyclization via quadruple Sonogashira couplings. However, the macrocyclization yield
remained limited to 6-33%, highlighting the need for improved conformational control of the
macrocyclization precursors and more efficient methods for macrocycle construction.

This study presents an efficient and flexible synthetic approach for chiral macrocyclic
frameworks via thermodynamically controlled imine formation (Figure B). A BPI-based
macrocyclization precursor, bearing aryl alkynyl substituents at the C5/5' positions, enabled
precise conformational control of the BPI scaffold into the type-I through n—m interactions. This
method produced figure-eight macrocyclic imines with high efficiency and yields of up to 81%.
Subsequent modifications of the intercrossing chromophores, including imine reduction or
boranil formation, allowed for the rational tuning of their optical and chiroptical properties.
Notably, macrocyclic boranil 3 exhibited bright CPL properties (gium = 1.97 x 10~%) with orange
emission while maintaining a high quantum yield ( ¢ 1 = 0.54). This approach provides a
versatile synthetic platform for figure-eight macrocycles with customizable chiroptical

properties.
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1) Honda, T.; Ogata, D.; Tsurui, M.; Yoshida, S.; Sato, S.; Muraoka, T.; Kitagawa, Y.; Hasegawa, Y.; Yuasa, J.; Oguri,
H. Angew. Chem. Int. Ed. 2024, 63, €202318548.
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