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Cross-Conjugated m-Electronic Anions with Tunable Electronic Properties via lon-Pair
Formation (College of Life Sciences, Ritsumeikan University) (OHiroto Kobayashi, Hiromitsu
Maeda

n-Extended quinoid molecules exhibit near-infrared absorption and diradical properties. In
this study, boron-modified dipyrrolyldiketone catecholate complex was synthesized to
modulate the diradical properties. The complex showed a closed-shell structure with near-
infrared absorption due to intramolecular charge transfer. The dianionic species, prepared by
deprotonation of the complex, exhibited diradical behaviors, showing the conversion from the
ground singlet state to the thermally excited triplet state.
Keywords : quinones, diradical properties, cross-conjugated systems, m-electronic anions, ion
pairs
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1) Sugiura, S.; Kubo, T.; Haketa, Y.; Hori, Y.; Shigeta, Y.; Sakai, H.; Hasobe, T.; Maeda, H. J. Am. Chem.
Soc. 2023, 145, 8122.
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Ion-Pairing Assembly of Meso-n-Extended Porphyrin Au™ Complexes (College of Life
Sciences, Ritsumeikan University) OKohei Kawami, Hiromitsu Maeda

Charged n-Electronic systems can form a variety of assemblies through ‘n—'r interactions
based on electrostatic and dispersion forces. In this study, meso-n-extended porphyrin Au™
complex bearing ethynyl groups at the meso-positions was synthesized to prepare various ion
pairs with counteranions. The ion pairs of meso-TIPS-ethynyl-substituted porphyrin Au™
complex exhibited modulated electronic properties due to the m-extension. The PCCp™ ion
pair formed a charge-by-charge assembly in the crystal state. Energy decomposition analysis
of the crystal structure revealed that electrostatic and dispersion forces mainly contributed to
the stacking structure, suggesting that the assembly was formed by ‘n—'r interactions.
Keywords : ion-pairing assemblies; charged r-electronic systems, m-electronic cations,
porphyrin Au™ complexes; mexpansion
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.

2) Haketa, Y.; Nakajima, R.; Maruyama, Y.; Tanaka, H.; Seki, S.; Sato, S.; Baba, H.; Ishii, Y.; Watanabe,
G.; Bulgarevich, K.; Takimiya, K.; Deguchi, K.; Ohki, S.; Hashi, K.; Nakanishi, T.; Ishibashi, Y.; Asahi,
T.; Ohta, K.; Maeda, H. in revision.

3) Tanaka, H.; Kobayashi, Y.; Furukawa, K.; Okayasu, Y.; Akine, S.; Yasuda, N.; Maeda, H. J. Am. Chem.
Soc. 2022, 144,21710.
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Exploring the Limits of m-Expansion in m-Electronic lon Pairs (College of Life Sciences,
Ritsumeikan University) (OShintaro Miyama, Yohei Haketa, Hiromitsu Maeda

n-Electronic ion pairs form a variety of assembly structures based on the shapes and
electronic states of constituent charged m-electronic systems. Benzoporphyrin Au™ complex,
as a m-expanded cation, can form charge-segregated ion-pairing assemblies with B(CsFs)4,
exhibiting both single crystals and less-crystalline states as pseudo-polymorphs. In this study,
peripheral modifications of the m-expanded cation were examined for preparing m-electronic
ion pairs and assemblies of further n-expanded naphthoporphyrin Au™ complex.
Keywords : ion pairs; m-electronic cations, ion-pairing assemblies; naphthoporphyrin
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Haketa, Y.; Nakajima, R.; Maruyama, Y.; Tanaka, H.; Seki, S.; Sato, S.; Baba, H.; Ishii, Y.; Watanabe,
G.; Bulgarevich, K.; Takimiya, K.; Deguchi, K.; Ohki, S.; Hashi, K.; Nakanishi, T.; Ishibashi, Y.; Asahi,
T.; Ohta, K.; Maeda, H. in revision.
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Solvatochromic dyes with full-color emission based on rigid planar stilbene derivatives
(‘Kanagawa University) OWakana Kanezaki,' Ryutaro Ishikawa,' Hayato Tsuji'

Solvatochromism is a color change phenomenon driven by solvent polarity.) In this study,
we synthesized a D-A-type molecule PhaN-COPV1(Bu)-COCH; and a D-A-D-type molecule
[Ph:N-COPV1(Bu)],CO based on COPYV, a rigid planar stilbene derivative. Both molecules
exhibited significant solvatochromism, with energy differences of 0.74 eV and 0.59 eV,
respectively. PhoN-COPV1(Bu)-COCH;3 showed high luminescence efficiency (90-93%) in
aprotic solvents, while [Ph,N-COPV1(Bu)].CO displayed characteristic changes in
luminescence properties in water-THF mixed solvents.

Keywords : Solvatochromism; Photophysical Property; Phenylenevinylene
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D A. S. Klymchenko, Acc. Chem. Res. 2017, 50, 366-375.
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One step synthesis of NIR dye seco-porphyrazine skeletons ('Graduate School of Natural
Science and Technology, 2Nanomaterials Research Institute, Kanazawa University)

ONina Kudou,' Taniyuki Furuyama?

Synthesis of near-infrared (NIR) dyes is generally a multi-step modification from visible
light materials, and a simple synthetic method is desired. We hypothesized that a bottom-up
synthesis of seco-porphyrazines would be possible if 1,3-diiminoisoindoline and benzonitrile
derivatives could be condensed in a 3:2 ratio using an appropriate metal as a template. In fact,
the desired seco-porphyrazine derivatives were obtained using palladium salt as a template.
Strong absorption peaks appeared around 800 nm, confirming that this skeleton is a novel NIR
dye. Electrochemical measurements and theoretical calculations revealed that the selective
destabilization of the HOMO contributes to the NIR absorption band.

Keywords : seco-porphyrazine; near-infrared dye; bottom-up method, palladium complex;
theoretical calculation
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1) Furuyama, T. et al. Sci. Rep. 2019, 9, 16528.
2) Taniguchi, M.; Lindsey, J. S. Chem. Rev. 2017, 117, 344-535.
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Development of novel pincer complexes and investigation of their physical properties
(*Graduate School of Natural Science and Technology, 2Nanomaterials Research Institute,
Kanazawa University) OAkito Nishida,' Taniyuki Furuyama?

The ball-shaped metal complex developed in our laboratory features a structure in which two
novel pincer type ligands are orthogonally arranged, exhibiting various unique properties. A
metal complex with one pincer type ligand is expected to show distinct optical properties and
catalytic activity. In this study, we attempted to synthesize a novel pincer type complex by
adding a new ligand to the synthetic conditions of the ball-shaped metal complex and
controlling the coordination environment around the metal.

Keywords : Pincer complex, ruthenium, ball-shaped metal complex, one-pot synthesis
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1) Furuyama, T. et al. Sci Rep. 2019, 9, 16528.
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Isomer separation and characterization of chiral subphthalocyanines ('Graduate School of
Natural Science and Technology, 2NanoMaterials Research Institute, Kanazawa University)
(OHana Takekawa,' Taniyuki Furuyama?

Peripheral trisubstituted boron subphthalocyanines have two isomers with C; and C3
symmetry and their enantiomers. In this study, synthesis, separation of regioisomers, and
optical resolution of trisubstituted subphthalocyanines were investigated toward applications
to chiral materials. We observed a bathochromic shift in their absorption and fluorescence
spectra due to the introduction of electron-donating groups. The intensities of the circular
dichroism signals were also changed, depending on substituent groups.

Keywords : Subphthalocyanines; Chirality;, Optical resolution; Circular dichroism
spectrum, Absorption spectrum
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1) T. Torres, et al. Chem. Soc. Rev. 2022, 51, 9482.
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Development of the novel red-light reaction using iodine-phosphorus interaction ('Graduate
School of Natural Science and Technology, 2Nanomaterials Research Institute, Kanazawa
University) ORyo Nishida,' Taniyuki Furuyama?

The straightforward approach to address the selective photoreaction involves the use of a
catalyst that is activated by highly transmittable red light. We have recently reported that the
phthalocyanine ruthenium complex was a useful red-light-activatable catalyst. In this
presentation, we show the red light-driven iodo-perfluoroalkylation of alkenes using
perfluoroalkyl iodides. While it is difficult to activate perfluoroalkyl iodides using
photocatalysis, we expected that perfluoroalkyl iodides are activated by phosphorus reagents.
The combination of photocatalyst and phosphine catalyst achieved the conversion of visible
light absorbing materials, which is not possible under blue light irradiation conditions.
Keywords : Photoreaction,; Red-light; Phthalocyanine; Perfluoroalkylation, Electron transfer
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1) Kai, U.; Katsurayama, Y.; Nishida, R.; Kameyama, T.; Torimoto, T.; Furuyama, T. J. Org. Chem. 2024,
89, 8178-8184.

2) Helmecke, L.; Spittler, M.; Baumgarten, K.; Czekelius, C. Org. Lett. 2019, 21, 7823-7827.

© The Chemical Society of Japan - [F12205-1vn-08 -



