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Synthesis of Spirobiphosphepinium-Based m-Electron Systems with Characteristic Orbital
Interaction (' Graduate School of Science, *Institute of Transformative Bio-Molecules (ITbM),
3Integrated Research Consortium on Chemical Sciences (IRCCS), Nagoya University)
OKeita Andoh,' Masahito Murai,' and Shigehiro Yamaguchi'*?

Spiro compounds, which consist of two =m-conjugated units linked in a cruciform
arrangement, have attracted attention due to their intriguing photophysical properties resulting
from spiroconjugation. This orbital interaction has been studied mainly in spiro compounds
with five-membered ring skeletons. In this study, we synthesized spirobiphosphepinium, a
cationic phosphonium-centered spiro compound featuring seven-membered cyclotriene
skeletons. In this structure, the ©* orbitals derived from the two triene moieties interact to each
other in a through-space fashion in the LUMO. This spiroconjugation further involves
additional interaction between ©* orbitals of the bent triene moieties and p orbitals of the
phosphorus moiety, resulting in the red-shifted absorption and fluorescence, as well as a high
electron-accepting ability with a positively shifted reduction potential.

Keywords : Phosphorus; Phosphonium,; Seven-Membered Ring; Spir Compound; Orbital
Interaction

2 OO ERBHTFICERE SNTAEEN LR D A bEWIX,. £ D =Rt
PRNTARECEE 2 [ U, F5 572 6 TR E 2 R T 2 E B ER SN TWD, 20k H 7k
HIETIL, 2 20 o AEEHMIC, ZME LZ8uEEAERICE S A e e %R
B ENMBNTWD, ZOPEFFBEEMORIZ. ZNET, SBRFKOAY
2L EWE TNCRGES N T X 72, AR TIE, Vo a2Egte 7 BRIE RN =2
T 7 2 B LR DERR LR A AR E R AT 2 = Al 2R L. 7 BB
BRI A2 A e BRI T 2R 2572, 77005, 1D LUMO IZBWT, 2D
D RV = ENL O ELER L OZEM A2 N LM EERAN R SN, Bl L7 7 BERE
RIZIBWNT, U EMID p ENR Z DA R HEICEb L 2 AR THD L, o
BUEMAEERIZL Y WIB X OEEEEORE R E . BITBEMOT / — Rl~D
VT NEMEDEWVEFZEMENRET L Z ERNHALNE o T,

E g

Figure 1. (a) Chemical structure of 1 and (b) its LUMO with a schematic drawing of the orbital-phase
matching.

[1] K. Andoh, M. Murai, S. Yamaguchi ef al., Angew. Chem. Int. Ed. 2024, 63, €202410204.
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n-Electron Systems with Olefin-Strapped Diarylboryl Groups: Complexation with Lewis Bases
and Temperature-Responsiveness (' Graduate School of Science, Nagoya University, *RCMS,
Nagoya University, *IRCCS, Nagoya University, *WPI-ITbM, Nagoya University) OSatoru
Kitamura,' Mika Sakai,” Shigehiro Yamaguchi'***

Diarylboryl groups where two aryl groups connected with an olefinic linker, can undergo
addition reactions with bulky and neutral Lewis bases despite steric protection around the boron
center. In this study, we incorporated a newly designed olefin-strapped diarylboryl group into
electron-accepting mw-conjugated skeletons. 4,7-Dithienyl-2,1,3-benzothiadiazole derivative 1
featuring olefin-strapped boryl groups at both termini exhibited significantly red-shifted
absorption and fluorescence maxima upon coordination of tricyclohexylphosphine (PCys3). This
fact suggests that the resulting tetra-coordinated boryl group acts as a strong electron-donating
group. Furthermore, reversible spectral changes were observed during repeated cycles of
heating and cooling of the solution of the adduct, demonstrating the temperature-responsive
and reversible nature of the dissociation and association processes of the adduct.

Keywords : Boron; m-Electron systems, Photophysical properties; Lewis base; Temperature
responsiveness
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[1] R. Oshimizu, N. Ando and S. Yamaguchi, Angew. Chem. Int. Ed. 2022, 61, €¢202209364.
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Synthesis and chiroptical properties of n-extended triaza[11]helicene derivative
(‘Faculty of Science, Okayama University of Science) Akira Makihara,'! OTetsuo Iwanaga'

In this study, a m-extended triaza[11]helicene derivative 1H(tpl) was synthesized from a
terminal bromo-substituted triaza[7]helicene derivative, and the chiroptical properties of its
enantiomer are reported. Precursor 2 was synthesized by Suzuki— Miyaura coupling of
dibromotriaza[7]helicene derivative with the corresponding boronic acid. The Scholl reaction
using DDQ/H" afforded the target compound 1H(tpl) in moderate yield. The enantiomers of
1H(tpl) were successfully separated by chiral HPLC and these enantiomers exhibit mirror-
image Cotton effects in CD spectra. X-Ray crystal structure analysis of 1H(tpl) revealed that
the space group P2:2:2; is spontaneously resolved. These chiroptical properties are discussed
based on CD spectra and computational chemistry.

Keywords : Azahelicene; Carbazole; Chiroptical Property, Enantiomer
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1) (a) T. Otani, T. Sasayama, C. Iwashimizu, K. S. Kanyiva, H. Kawai, T. Shibata, Chem. Commun. 2020,
56,4484. (b) C. Maeda, K. Nagahata, T Shirakawa, T. Ema, Angew. Chem. Int. Ed. 2020, 59, 7813.

© The Chemical Society of Japan - [F]12203-3vn-03 -



[F]2203-3vn-04 BALES B1055FE2 (2025)

26-CT7H M) TFEUDEREBRICEIDARAERKER A vF T
(BAPGZABERBEsE T« SN KBERR 2) OF A Sk !+ b 12 - Fpil 3L

2,6-Diazatriptycene: Synthesis and Acid-driven Circularly Polarized Luminescence Switching
Property ('Graduate School of Science and Technology, Kwansei Gakuin University, *Graduate
School of Science, University of Hyogo) O Atsushi Aoki,' Ryo Inoue,'? Yasuhiro Morisaki'

Heterotriptycenes, aromatic rings in triptycenes are replaced to heteroarenes, are novel class
of compounds expected to new functional materials by modulating the electronic structures and
coordinating to the metal ions. In the previous study, we have achieved synthesis of optically
active 2-azatriptycene using tetrakis(chloromethyl)benzobicyclo[2.2.2]octane (TCBO) as a
starting material.

In this study, we successfully synthesized optically active 2,6-diazatriptycene 1 from TCBO.
Although the obtained optically pure (9R,10R)-1 does not exhibit fluorescence, monocation
(9R,10R)-1* and dication (9R,10R)-1*" exhibit positive and negative circularly polarized
luminescence(CPL), respectively, indicating the on/off and sign control of CPL was achieved
by using acid.

Keywords : Triptycene, Pyridine, Circularly Polarized Luminescence
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1) R.Inoue, K. Furumoto, Y. Morisaki, Chem. Commun. 2023, 59, 5571-5574.
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Efficient Synthesis of Pentapyrrins via Micro-Flow Reactor (Graduate School of Science and
Technology, Kwansei Gakuin University) OYuki Nishimura, Takuya Kurahashi

meso-Substituted oligopyrromethane obtained by the condensation reaction of aldehydes
with pyrroles. These substances are important precursors for the synthesis of porphyrins, and
their oxidized forms are known as oligopyrrin. In this work, the use of micro-flow reactor
enabled the efficient synthesis of oligopyrromethane under controlled reaction conditions.
Furthermore, pentapyrrin was synthesized from pentapyrromethane and its optical properties
were evaluated. The details of the synthesis method and the characterization of pentapyrrin will
be discussed in this presentation.
Keywords : helical structure; micro flow synthesis; pyrrole; oligomer, multimer
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1) a) Y. Fukuda, Y. Akamatsu, M. Umetani, K. Kise, K. Kato, A. Osuka, T. Tanaka, Org. Biomol. Chem.,
2023, 21, 1158-1162. b) K.Ueta, M. Umetani, A. Osuka, G. Dan Pantos, T. Tanaka Chem. Commun.,
2021, 57,2617-2620.
2) a) Z. Gross, N. Galili, L. Simkhovich, I. Saltsman, M. Botoshansky, D. Bliser, R. Boese, 1. Goldberg.,
Org. Lett., 1999, 1,599-602. b) W. Shan, N. Desbois, V. Blondeau-Patissier, M. L. Naitana, V. Quesneau,
Y. Rousselin, C. P. Gros, Z. Ou, K. M. Kadish Chem. Eur. J. 2017, 23, 12833—12844.
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Synthesis and Properties of Biphenyl-fused Propellane Derivatives ('Faculty of Engineering,
Kyoto University, *Graduate School of Engineering, Kyoto University, *WPI Nano Life Science
Institute, Kanazawa University) OYori Kajiwara,' Seina Okada,? Shunsuke Ohtani,? Kenichi
Kato,? Tomoki Ogoshi>*

Hexabenzo[4.4.4]propellane, which has three fused biphenyl segments, shows both high
symmetry and stable chirality, whereas chiral organic molecules generally have low symmetry.
The [4.4.4]propellane is promising as a building block for chiral organic porous frameworks
because it has a rigid three-dimensional skeleton. In this work, we developed [4.4.4]propellane
derivatives by symmetric functionalization. We introduced ester groups at the six biphenyl
termini by Suzuki-Miyaura coupling of a brominated compound (Scheme 1). The ester
derivative showed good luminescent properties, unlike the nonfunctionalized [4.4.4]propellane.
Keywords : propellane, chirality, twist
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Scheme 1. Synthetic route of esterified [4.4.4]propellane (the molecule is drawn as non-twisted
structures to show chemical bonds clearly.)
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Synthesis and properties of novel aza[S]helicene with acridine backbone and its derivative
(‘Graduate School of Human and Environmental Studies, Kyoto University) OMoeko Chujo,’
Satoru Hiroto'

Helicenes are widely investigated m-conjugated molecules that have helical structures.
Previously, we found a simple method for synthesizing m-extended azahelicenes with
oligoacene backbone that exhibit excellent luminescence and chiroptical properties.

In this study, we synthesized novel helicene with pyridine-type nitrogen (AcrH) for the
purpose of exhibiting water solubility. AcrH was successfully synthesized via oxidation of
aminoacridine with Magic blue. We also synthesized derivatives of AcrH by changing
substituents. Interestingly, all AcrH and its derivatives showed photo-induced protonation in
methylene chloride. This time, we report the effect of the substituents of AcrH on these optical
properties.

Keywords : helicene,; acridine; photochromism; bathochromic shift
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Scheme 1. Synthesis of aza[5]helicene with acridine backbone (AcrH) and its derivatives.

1) Hiroto, S. et al. Angew. Chem. Int. Ed. 2012, 51, 10333.
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Synthesis of hetero-type B,O-chelated pyrrolopyrrole aza-BODIPY and its chiroptical
properties (Graduate School of Engineering, Kyushu University) O Shuhei Fukami, Soji
Shimizu

Pyrrolopyrrole aza-BODIPY (PPAB)" exhibits intense absorption and fluorescence in the
visible and near-infrared regions. PPABs are synthesized from diketopyrropyrrole by a facile
one-pot Schiff base formation reaction with azaarylamine in the presence of triethylamine and
titanium tetrachloride followed by boron complexation. Introducing a B,O-chelated structure
to the PPAB skeleton provided anti and syn diastereomers. Among them, a syn isomer, in
which substituents on the boron atoms point in the same direction, is a chiral compound.

In this study, the asymmetric structure of B,O-chelated PPAB was designed to introduce
chirality into the structure of anti isomer. Consequently, we successfully synthesized hetero-
type B,0O-chelated PPABs by a step-wise synthesis using two kinds of azaarylamines.

In this presentation, the synthesis of hetero-type B,O-chelated PPABs and their chiroptical
properties will be reported.

Keywords : Diketopyrrolopyrrole; aza-BODIPY, Chiroptical properties
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1) S. Shimizu, T. lino, A. Araki, N. Kobayashi, Chem. Commun. 2013, 49, 1621.
2) S. Fukami, S. Mori, T. Harada, S. Shimizu, Chem. Commun. 2024, 60, 6170.
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