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Development of Aromatic Ring Fusion Chemistry and Ladder Molecule Synthesis (Graduate
School of Science, Nagoya University) oHideto Ito'

In recent years, nanographene, polycyclic aromatic compounds, and aromatic ring ladder
molecules have attracted much attention in terms of both structure and physical properties. It
is important to develop new methodologies for the efficient synthesis of these molecules, and
at the same time, the creation of novel frameworks and function can make a significant
contribution to the development of the relevant field. In this presentation, our recent
development of various aromatic ring fusion methods and synthesis of novel nanographene and
ladder molecules will be presented.

Keywords : Polycyclic aromatic hydrocarbon, Annulative m-extension, Nanocarbon, APEX,
Ladder molecule

W, T 7T 7 v BRBEEFEFRICEY., HFERT X —0FhMEE, WMok
MHRERFEBEBOTCND, INDSTEEZODIC LU TR ERT D0, FiH
FIEROBBNEE TH Y | FRIRFCHA 722 EH ORI & HERERRIRE S DB O R EBIC K E
<EBAL D D, AGEHETIX, EFEF 2 DSBS LT & Inffix 7o 5 B BRAGBRE A A8 a7
RF )T T2 TE G RBRICOWTHEET D, R, T/ 777 2 AR
G~T aSEBREFFEHOERKEL UTHiEE « 959 (APEX) UG, hetero-APEX
BSOS AR ) 7T 7 = BRI, A ) I VRIS KB T
Tz ARE, e mEKAEbL DT ) h—AR 4+ & LT infiniteneP 0 L K
[17]helicenet®, L EEREH T/ 7 —R P2 LIZoOWTRAT 5,

[1] (a) K. Ozaki, Kawasumi, K.; Shibata, M; Ito, H.; Itami, K. Nat. Commun. 2015, 6, 6251. (b) W.
Matsuoka, H. Ito, D. Sarlah, K. Itami, Nat. Commun., 2021, 12, 4940. (b) K. P. Kawahara, W. Matsuoka,
H. Ito, K. Itami, Angew. Chem. Int. Ed. 2020, 59, 6383. (c) Matsuoka, W.; Ito, H.; Itami, K. Angew.
Chem., Int. Ed. 2017, 56, 12224,

[2] (a) K. Fujishiro, Y. Morinaka, Y. Ono, T. Tanaka, L. T. Scott, H. Ito, K. Itami, J. Am. Chem. Soc. 2023,
145, 8163. (b) Y. Toyama, A. Yagi, K. Itami, H. Ito, ChemRxiv, Aug 30" 2024. DOIL: 10.26434/chemrxiv-
2024-ts4vf.

[3] (a) M. Krzeszewski, H. Ito, K. Itami, J. Am. Chem. Soc. 2022, 144, 862. (b) M. Toya, T. Omine, F.
Ishiwari, A. Saeki, H. Ito, K. Itami, J. Am. Chem. Soc. 2023, 145, 11553. (c) K. E. Yamada, I. A. Stepek,
W. Matsuoka, H. Ito, K. Itami, Angew. Chem. Int. Ed. 2023, 62, ¢202311770.
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Introduction and importance of IP landscape and industry-government-academia collaboration,
and career as an academic consultant ('PwC Consulting LLC, Technology & Digital Consulting,
Technology Laboratory) ONozomi Saito'

Since the revision of the Corporate Governance Code, IP landscapes have been attracting
more attention from companies, but it seems that their use in strategy, management, industry-
academia collaboration, and commercialization will also become more important in academia.
In this presentation, I would like to introduce the importance of IP landscapes, analysis
examples using our proprietary analysis tool, Intelligent Business Analytics, and industry-
academia collaboration efforts. The careers of consultants with academic backgrounds will also

be introduced.
Keywords : IP Landscape; Intellectual Property, Intelligent Business Analytics; Industry-
Academia Collaboration
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1) https://www.pwc.com/jp/ja/services/consulting/technology-consulting/technology-laboratory.html
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Catalyst Design and Functionalization beyond Molecules (Graduate School of Arts and
Sciences, The University of Tokyo) (OTomohiro Iwai

In transition-metal catalysis, ligand design based on new concepts has the power to
revolutionize synthetic chemistry. This presentation discusses our recent works on the
development of novel catalysts that feature the macroscopic reaction spaces created by
supramolecules, organic polymers and inorganic solid materials. These strategies enabled
highly efficient molecular transformations that were difficult to achieve with existing catalysts.
Keywords - Catalyst design; Polymer; Supramolecular; Inorganic materials
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ED B BRI = XtEey kI B k2 b 6 2N iEd L i SOGE O gl H
KUY FHA TE o, AFELR T, IEEMZ EHWICINI I 27 7 —F06, 20
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1) Iwai, T.; Harada, T.; Hara, K.; Sawamura, M. Angew. Chem., Int. Ed. 2013, 52, 12322.

2) Iwai, T.; Abe, S.; Takizawa, S.; Masai, H.; Terao, J. Chem. Sci. 2024, 15, 8873.

3) lJiang, Q.; Iwai, T.; Jo, M.; Hosomi, T.; Yanagida, T.; Uchida, K.; Hashimoto, K.; Nakazono, T.;
Yamada, Y.; Kobayashi, A.; Takizawa, S.; Masai, H.; Terao, J. Small 2024, 20, 2403717.

© The Chemical Society of Japan - [G]3201-3am-03 -



[G]3201-3am-04 BAILES B1055FES (2025)

NFEIERLI-HRABRADHFH -7 PEK

(BRBET. ") OBA —!
Gas Purification Using Well-Identified Molecules ('Graduate School of Engineering, Osaka

University) OYoichi Hoshimoto!

Gas separation/purification processes are especially important in modern/future industries,
and thus the development of environmentally harmless and efficient separation/purification
procedures has been continuously awaited. Herein, we report a nickel complex bearing N-
phosphine-oxide-substituted imidazolylidenes, which can be applied for reversible, reusable,
and pressure-swing CO chemisorption at room temperature.! We also report the triarylborane-
catalyzed hydrogenation of heteroaromatic compounds under the crude H, atmosphere,
including even excess CO and CO,, i.e., the direct separation and simultaneous storage of H»
from crude H, to liquid organic hydrogen carriers have been achieved (Figure 1).2
Keywords : Hydrogen, Frustrated Lewis Pairs; Triarylboranes; N-Heterocyclic Carbenes;
Nickel

T ADLEE - KELL, EEEA L2 H2EER 70 2 THY . BEKRAR O ERIER
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=D FEMBICEE LT B U T U bR B AT L, CO 35 X OV COL ANRTE
T HHKFE L EMERFE~ERT HRUCREEE LT, 2

H,/CO/CO,ICH, Quinoline H
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3 —e i 2
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Figure 1. Molecular-based catalysis for H, purification beyond well-established H» storage.

1) Y. Yamauchi, Y. Hoshimoto, T. Kawakita, T. Kinoshita, Y. Uetake, H. Sakurai, S. Ogoshi, J. Am. Chem.
Soc. 2022, 144, 8818. 2) T. Hashimoto, T. Asada, S. Ogoshi, Y. Hoshimoto, Sci. Adv. 2022, &8, eade0189.
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Development of new catalytic reaction of amine-based molecules (School of Science, Kwansei
Gakuin University) OKei Murakami

Our group focuses on developing catalytic reactions to transform nitrogen-containing
molecules, which are prevalent in pharmaceuticals and natural products. Additionally, we are
discovering new plant-active molecules from our chemical library built through these reactions.
Keywords : Catalysis; Amine; Quaternary ammonium salts; Bioactive molecules
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[References]

1) Sakakibara, Y. et al. J. Am. Chem. Soc. 2024, 146, 1554—1562.
2) Maeda, B. et al. Org. Lett. 2022, 24, 7366—7371.

3) Higuchi, D. et al. Chem. Eur. J. 2023, 29, €202301071.

4) Makihara, Y. et al. Chem. Eur. J. 2024, 30, 202304374,

5) Yoshita, A. et al. Bull. Chem. Soc. Jpn. 2023, 96, 303-305.

6) Toda, Y. et al. Sci. Rep. 2022, 12, 949.

7) Aihara, Y. et al. Nat. Comm. 2023, 14, 2665.

8) Yip, S.J. et al. Nat. Comm. 2024, 15, 8996.

9) Kinoshita, T. ef al. Chem 2025, Online now. [Open access]
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Inversion of Electronic Configuration at Divalent Carbon and its Reactivity
(*Graduate School of Science, Department of Chemistry, Tokyo Metropolitan University)
(OShuhei Kusumoto'

Carbene is a neutral divalent carbon species possessing six valence electrons. Singlet carbene
can exhibit both Lewis basicity and acidity. Looking at the chemistry of carbene, although
various persistent carbenes have been studied, they all are known to be strongly Lewis basic.
In a sharp contrast, diborylcarbene (DBC) where the carbenic carbon is substituted by two
boryl groups has long been discussed as a Lewis acidic carbene. However, its property has not
been explored except theoretical studies and trapping reactions.[1]

In this work, we synthesized K/X-diborylcarbenoids 1x (X = F, Cl) as stable equivalents
to DBC, and examined their reactivities. When 1r was reacted with Al(CeFs); in benzene-ds,
the 3*C NMR chemical shift of the carbenoid carbon shifted from 168 ppm to 242 ppm (Scheme
1). ESI(+)/TOF-MS spectrum of this reaction solution showed signals corresponding to DBC-
proton or -potassium cation adducts, which were not found in the absence of Al(CsFs)s. These
observations strongly suggest the interaction between aluminum atom and fluorine atom on the
carbenoid carbon. We also examined the reactivity of the synthesized diborylcarbenoid 1a
toward elemental chalcogens (Scheme 2). When 1 was treated with elemental sulfur at
ambient temperature in benzene, two kinds of products 2s and 3 were obtained. Both 25 and 3
were characterized by single crystal X-ray diffraction analysis. Reaction of 1¢; with elemental
selenium also gave C—Ch—C type compound 2s..

Keywords : Carbene; Carbenoid; Chalcogene
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Scheme 1. F atom abstraction from 1g with Al(CgF5)3.
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Scheme 2. Reactions of 1¢; with elemental chalcogens (S, Se).

1) D. Bourissou, O. Guerret, F. P. Gabbai, and G. Bertrand, Chem. Rev. 2000, 100,39-91. 2) Y. Shibutani,
S. Kusumoto, K. Nozaki, J. Am. Chem. Soc. 2023, 145, 16186—16192. 3) Y. Shibutani, S. Kusumoto, K.
Nozaki, Chem. Sci., 2024, 15, 17912-17917.
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Development of “Inversive” Introduction of Cyanide ('Division of Applied Chemistry and
Frontier Chemistry Center, Faculty of Engineering, Hokkaido University) (OTaiga Yurino'

In this presentation, I would like to talk about the novel synthetic methodology based on
"inversive" introduction of cyanide. Cyanide is the smallest anionic molecular nucleophile
consists of carbon and nitrogen atoms. Both termini have nucleophilic reactivity, and it is
known as a typical example of an ambident nucleophile. When C-terminus reacts with
electrophile, the corresponding nitriles are obtained. In contrast to that isonitrile could be
afforded through the N-terminus substitution. However, the C-terminus is much more reactive
because of its larger HOMO, and the corresponding thermodynamically stable nitriles are
preferentially obtained under the normal reaction conditions.

We successfully inverse the reactivity of cyanide.! With our method, N-terminus selectively
reacted to the electrophile, which is usually unreactive, and the corresponding isonitriles were
afforded. We demonstrated allylic* and benzylic** substitution through catalytic nucleophilic
isocyanation in the presence of an appropriate transition-metal catalyst. Under the optimal
reaction conditions, the corresponding nitriles were not obtained at all.

Keywords : Cyanide, Isonitrile, Catalytic Isocyanation, Nucleophilic Isocyanation
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1) ACS Omega 2020, 5,4719-4724.; 2) ACS Catal. 2019, 9, 4434-4440.; 3) Org. Chem. Front. 2020, 7,
1308-1313.; 4) Bull. Chem. Soc. Jpn. 2021, 94,2155-2161.
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Organic Synthesis based on Functionalization of Organic Electron Donors or Acceptors (/CR,
Kyoto Univ.) OKazunori Nagao

Organic electron donors (OEDs) and organic electron acceptors (OEAs) have been utilized
as stoichiometric redox reagents in organic synthesis. They facilitate single-electron transfer
(SET) with organic molecules, generating carbon-centered radicals that can be exploited in
various functionalization reactions. However, the reactivity of these generated carbon-centered
radicals has not been directly controlled by the OEA- or OED-derived radicals. In this work,
we designed OEDs and OEAs to function as organocatalysts and directing groups, enabling
control over both radical generation and reactivity.

Keywords : Organic Electron Donors; Organic Electron Acceptors; radical; single electron
transfer
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1) T. Ishii, Y. Kakeno, K. Nagao, H. Ohmiya. J. Am. Chem. Soc. 2019, 141, 3854. 2) S. Shibutani, T.
Kodo, M. Takeda, K. Nagao, N. Tokunaga, Y. Sasaki, H. Ohmiya. J. Am. Chem. Soc. 2020, 142, 1211.
3) M. Nakagawa, Y. Matsuki, K. Nagao, H. Ohmiya. J. Am. Chem. Soc. 2022, 144, 7953. 4) R. Oya, K.
Ota, M. Fuki, Y. Kobori, M. Higashi, K. Nagao, H. Ohmiya, Chem. Sci. 2023, 14, 10488. 5) R. Oya, H.
Sato, K, Nagao, H. Ohmiya, Chem 2025, accepted.
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Chemistry of Phenine Nanocarbon: Cross-disciplinary Ideas and Developments (' Graduate
School of Science, The University of Tokyo) OKoki Ikemoto'

The rational design and synthesis of curved nanocarbon molecules still pose a significant
challenge to chemists. To address this challenge, a new concept for the design of nanocarbon
molecules has been developed using 1,3,5-trisubstituted benzene rings (phenine) as super-sized
analogs of sp>-hybridized carbon atoms. The phenine concept enabled the design and synthesis
of a variety of curved nanocarbon molecules. We also developed metal-templated oligomeric
macrocyclization via coupling, which led to the synthesis of a Ni-doped nanocarbon molecule

with a pentagonal bipyramidal geometry.
Keywords : Nanocarbon; Bottom-up Synthesis; Coupling; Doping
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phenine corannulene Ni/N-doped phenine corannulene
1) K. Ikemoto, T. M. Fukunaga, H. Isobe, Proc. Jpn. Acad. Ser. B 2022, 98,379, 2) S. Yang, M. Miyachi,
T. Matsuno, H. Muto, H. Sasakawa, K. Tkemoto, H. Isobe, J. Am. Chem. Soc. 2021, 143, 15017; 3) K.
Ikemoto, A. Miyachi, S. Yang, H. Isobe, Chem. Asian J. 2024, 19, €202301094.
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Organic Synthesis through Catalytic Dearomative Reactions (/nstitute of Transformative Bio-
Molecules (ITbM), Nagoya University) Kei Muto

Dearomative reaction is a powerful synthetic tool to build a molecular complexity from
abundant and simple aromatic molecules. Due to the low reactivity of simple benzenoids, the
utilization of them in catalytic dearomative reaction have posed significant challenges. To
tackle this issue, we developed a palladium-catalyzed dearomative reaction of bromoarenes
through the generation of benzyl-palladium species. We demonstrated that this palladium-
catalyzed methodology could access a diverse range of complex molecules such as densely
functionalized alicycles, spirocycles, and polycyclic compounds. This presentation will
describe our catalytic dearomative reactions including its application to rapid synthesis of
natural products.

Keywords : Dearomatization; Palladium; Alicyclic; Diels—Alder, Total Synthesis
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(Dearomative) Difunctionalization Azaspirocycles Generation of ortho-Quinodimethane

1) Kato, H.; Musha, I.; Komatsuda, M.; Muto, K.; Yamaguchi, J. Chem. Sci. 2020, 11, 8779-8784.
2) Yanagimoto, A.; Uwabe, Y.; Wu, Q.; Muto, K.; Yamaguchi, J. ACS Catal. 2021, 11, 10429-10435.
3) Inagaki, K.; Onozawa, Y.; Fukuhara, Y.; Yokogawa, D.; Muto, K.; Yamaguchi, J. submitted.
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