Session The 104th CSJ Annual Meeting

Academic Program [Oral A] | 14. Organic Chemistry -Aromatic, Heterocyclic, and Heteroatom
Compounds- : Oral A

8 Tue. Mar 19,2024 3:55 PM - 5:15 PM JST | Tue. Mar 19, 2024 6:55 AM - 8:15 AM UTC Il E1 141(1141,
Bldg. 11 [4F])

[E1141-2vn] 14. Organic Chemistry -Aromatic, Heterocyclic, and
Heteroatom Compounds-

Chair: Naoya Kumagai, Tsutomu Fukuda

® Japanese

3:55 PM - 4:05 PM JST | 6:55 AM - 7:05 AM UTC

[E1141-2vn-01]

Development of visible-light-induced dearomative [2+2] cycloaddition of quinolines through
borate complex formations

OAsuha Shimose', Shiho Ishigaki, Yuki Nagashima', Ken Tanaka' (1. Tokyo Institute of
Technology)

® Japanese

4:05 PM - 4:15 PM JST | 7:05 AM - 7:15 AM UTC

[E1141-2vn-02]

Synthesis and Properties of Quinoline-Naphthalene Hybridized Macrocycles as C/N-type
Ligands

OHaru Nonaka', Wei Xu', Naoya Kumagai'2 (1. Graduate School of Pharmaceutical Science,
Keio University, 2. Institute of Microbial Chemistry)

® Japanese
4:15 PM - 4:25 PM JST | 7:15 AM - 7:25 AM UTC

[E1141-2vn-03]
Design and synthesis of iso-TEtraQuinoline (i-TEQ) with Head-to-Head Connectivity

ORyota Yagami', Wei Xu', Naoya Kumagai®2 (1. Graduate School of Pharmaceutical Sciences,
Keio University, 2. Institute of Microbial Chemistry)

® Japanese
4:25 PM - 4:35 PM JST | 7:25 AM - 7:35 AM UTC

[E1141-2vn-04]
Synthesis of conjugated alkynyltriazene compounds using azido imidazolium salt

OMayuko Wada', Masato Tsuzaki', Hironari Asano’, Hirokazu Shimooka', Tatsuo Okauchi’,
Mitsuru Kitamura' (1. Kyushu Institute of Technology)

4:35 PM - 4:45 PM JST | 7:35 AM - 7:45 AM UTC
Break

® Japanese
4:45 PM - 4:55 PM JST | 7:45 AM - 7:55 AM UTC
[E1141-2vn-05]

Flavin-lodine Catalyzed Aerobic Oxidative 1,3-Dipolar Cycloaddition of Isoquinoline
Derivatives

ONico Ishige', Hazuki Miyake?, lida Hiroki'2 (1. Shimane University, 2. Graduate School of
Natural Science and Technology, Shimane University)

® Japanese

© 2024 The Chemical Society of Japan



Session The 104th CSJ Annual Meeting

4:55 PM - 5:05 PM JST | 7:55 AM - 8:05 AM UTC
[E1141-2vn-06]
Synthesis of heterocycles by the reaction of nitrile oxides with diazo compounds

ORyo lwamoto', Takuya Suga', Takahiro Soeta’, Yutaka Ukaji' (1. Kanazawa university)

® Japanese

5:05 PM - 5:15 PM JST | 8:05 AM - 8:15 AM UTC

[E1141-2vn-07]

Efficient Synthesis of Quinoline Derivatives from Alcohols, Nitroarenes, and Alkenes via
Hydrogen Transfer Reactions

ORikiya Horikawa', Gen Onodera’, Tsutomu Fukuda', Masanari Kimura' (1. Nagasaki
University)

© 2024 The Chemical Society of Japan



E1141-2vn-01 BAf#2 B104BFER (2024)

AR E RV REBATARZEFA LX) D OBRFEEEN[2+2]
fHNIRAE RIS D FAF

CRITRWEHTY) OTFMHARRE - AEER - KEBGE - B!

Development of visible-light-induced dearomative [2+2] cycloaddition of quinolines through
borate complex formations (' Department of Chemical Science and Engineering, Tokyo Institute
of Technology) O Asuha Shimose, ' Shiho Ishigaki, ' Yuki Nagashima, ' Ken Tanaka'

2D/3D fused heterocyclic frameworks, consisting of both two-dimensional (2D) aromatic
rings and three-dimensional (3D) saturated rings, are one of the most important components in
pharmaceuticals due to their high affinity and specificity with target biomolecules.
Photocycloaddition reactions enable a versatile and straightforward access to such highly fused
ring systems. Here, we report the dearomative construction of 2D/3D fused ring systems from
readily available quinolines (2D) via nucleophilic additions followed by borate-mediated
intermolecular [2+2] photocycloadditions. As a result, multiply functionalized 6-6-4-
membered 2D/3D tetrahydroquinoline derivatives were successfully obtained in a chemo-,
regio-, and diastereoselective manner without any photocatalysts.
Keywords : [2+2] photocycloaddition; quinoline; dearomative reaction; borate complex;
2D/3D fused ring
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1) S. Ishigaki, Y. Nagashima, M. Uchiyama, K. Tanaka, et al. Nat. Commun. 2023, 14, 652.
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Synthesis and Properties of Quinoline-Naphthalene Hybridized Macrocycles as C/N-type
Ligands

(*Graduate School of Pharmaceutical Sciences, Keio University, *Institute of Microbial

Chemistry)
(OHaru Nonaka,' Wei Xu,' Naoya Kumagai':?

Our group has recently synthesized cyclic saddle-shaped quinoline tetramer characterized by
inwardly oriented four pyridyl nitrogen atoms, TEtraQuinoline (TEQ, Q4), which behaves as
a neutral N4 ligand, and can be regarded as a chiral variant of porphyrin. Given the recent
advances of chemistry of carbaporphyrins, in which nitrogen atoms are arbitrary swapped with
carbon atoms, we envisaged introducing CH units in place of nitrogen atoms of TEQ. Thereby
we newly designed hybrid molecules of naphthalenes (Np) and quinolines (Q) as ring-isomeric
TEQ analogs. We synthesized tetrameric macrocycles Np2N2 (A) and Np1Q3 (B) as -2 and —
1 ligands, respectively. Despite similar molecular architectures, A and B exhibited distinctive
propensity to accommodate metal cations compared with TEQ. The details of the synthesis and
physicochemical properties of A, B and their metal complexes will be discussed.

Keywords : Macrocycle, Porphyrinoid, Quinoline
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1) Xu, W.; Nagata, Y.; Kumagai, N. J. Am. Chem. Soc. 2023, 145, 4, 2609-2618.

© The Chemical Society of Japan -E1141-2vn-02 -



E1141-2vn-03 AALEE H104BFEL (2024)

Head-to-Head &E#&#! jso-TEtraQuinoline (i-TEQ)MD &l &4

(BEREEH T - kb 2) O\ Bk ! - Wei Xu! « BB [Hik 12

Design and Synthesis of iso-TEtraQuinoline (i-TEQ) with Head-to-Head Connectivity
('Graduate School of Pharmaceutical Science, Keio University, *Institute of Microbial Chemistry)
ORyota Yagami,' Xu Wei,! Naoya Kumagai'~

TEQ (TEtraQuinoline), which we have recently developed, is a quinoline tetramer with a head-
to-tail linkage displaying unique saddle-shaped structure. Originating from this specific molecular
framework, TEQ can acquire charity upon substitution on two of the quinoline rings, and it can
accommodate various kinds of transition metals. Herein we designed a novel structural isomer, i-
TEQ B, with quinoline rings concatenated at the 2-2 positions and 8-8 positions in a head-to-head
fashion, and established its synthetic route. i-TEQ was obtained in 23% yield from a cyclic
diamide A and 4-ethynilanisole in the presence of Tf,O/pyridine derivatives. i-TEQ has a deep
saddle-shaped structure, which causes the lone-pair orbitals of the four nitrogen atoms to face
each other in a twisted configuration. Compared with the original TEQ, i-TEQ has distinct
properties and complexation abilities with metal cations. The synthesis of a polycyclic dicationic
compound C by intramolecular cyclization of A will also be discussed.

Keywords - Macrocycle Compound,; Quinoline; Porphyrinoid
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1) S. Adachi, M. Shibasaki, N. Kumagai, Nat. Commun. 2019, 10, 3820.
2) W. Xu, Y. Nagata, N. Kumagai, J. Am. Chem. Soc, 2023, 145, 2609-2618.
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Synthesis of conjugated alkynyltriazene compounds using azidoimidazolium salt
(Department of Applied Chemistry, Kyushu Institute of Technology) OMayuko Wada, Masato
Tsuzaki, Hironari Asano, Kazuki Otsuka, Hirokazu Shimooka, Tatsuo Okauchi, Mitsuru
Kitamura

Triazenes are organic compounds with the structure -N=N-N<, and are used as equivalents
of diazonium salts. Triazenes are generally synthesized by the reaction of secondary amines
with diazonium salts. Among triazenes, conjugated triazenes with extended conjugated systems
are known and are synthesized by the reaction of organic azides and N-heterocyclic carbenes
(NHC). We developed a new synthetic method of conjugated alkynyltriazene compounds by
the reaction of metal acetylide with azidoimidazolium salt, IPrAP.

Keywords: Alkynyltriazene
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1) M. Kitamura, T. Eto, K. Konai, S. Takahashi, H. Shimooka, T. Okauchi. Eur. J. Org. Chem. 2022, 88,
€202200307.
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Flavin—lodine Catalyzed Aerobic Oxidative 1,3-Dipolar Cycloaddition of Isoquinoline
Derivatives ('Interdisciplinary Faculty of Science and Engineering, Shimane University,
2Graduate School of Natural Science and Technology, Shimane University) ONico Ishige,'
Hazuki Miyake,” Hiroki Iida'

Flavin catalysts are vitamin B, derivatives and are known as redox organocatalysts that
efficiently activate molecular oxygen. We have developed green aerobic oxidative C-S, C-N,
and C-C bond formation reactions by combining the flavin catalysts and iodine catalysts.
Pyrrolo[2,1-alisoquinoline derivatives are heterocyclic compounds with pharmacological
activities and have been synthesized by 1,3-dipolar cycloadditions, but the methods have
required transition metals, photocatalysts and expensive oxidants.

In this work, we have developed an aerobic oxidative 1,3-dipolar cycloaddition of
tetrahydroisoquinolines with dipolarophiles by the flavin-iodine coupled system. Using this
apporoach, we were able to efficiently synthesize pyrrolo[2,1-a]isoquinoline derivatives.
Keywords : Flavin, Aerobic oxidation, 1,3-Dipolar cycloaddition, Isoquinoline derivatives,
Organocatalyst
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1) a) T. Ishikawa, M. Kimura, T. Kumoi, H. lida, 4CS Catal., 2017, 7, 4986. b) R. Ohkado, T.
Ishikawa, H. lida, Green Chem., 2018, 20, 984. c) K. Tanimoto, H. Okai, M. Oka, R. Ohkado,
H. lida, Org. Lett., 2021, 23, 2084.

2) H.-M. Huang, Y.-J. Li, Q. Ye, W.-B. Yu, L. Han, J.-H. Jia, J.-R. Gao. J. Org. Chem., 2014
79, 1084.
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Synthesis of heterocycles by the reaction of nitrile oxides with diazo compounds
(Kanazawa University, College of Science and Engineering) ORyo Iwamoto, Takuya Suga,
Takahiro Soeta, Yutaka Ukaji

Nitrile oxide is a type of 1,3-dipoles that undergos [3+2] cycloaddition with alkenes to yield
isoxazoline. In our laboratory, molecular transformations with 1,3-dipoles with carben-type
reagents have been studied. By the reaction of nitrile oxides with diazomethane, the
corresponding four-membered cyclic nitrones were yielded. In this reaction, the highly reactive
azirine ring was generated as an intermediate followed by second attack of diazomethane to
produce 1,5-dipole equivalent. The successive ring closure by imine-nitrogen afforded four-
membered cyclic nitrone.

Keywords : diazomethane, nitrile oxide, nitrone, 1,3-dipole
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Scheme 1. Synthesis of 4-membered cyclic nitrone
by reaction of nitrile oxide with diazomethane
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Efficient Synthesis of Quinoline Derivatives from Alcohols, Nitroarenes, and Alkenes via
Hydrogen Transfer Reactions (Graduate School of Engineering, Nagasaki University) O
Rikiya Horikawa, Gen Onodera, Tsutomu Fukuda, Masanari Kimura

Quinoline scaffold is recognized as a well-known entity under an alkaloid class of natural
products and is present in various biologically active compounds of plants, pharmaceuticals,
agrochemicals, dyes, efc. The synthesis of quinoline skeletons can be achieved via Povarov
reaction, which employs a condensation reaction of aldehydes, anilines, and alkenes, followed
by the oxidation of tetrahydroquinolines. The synthesis of quinoline skeletons from alcohols,
nitroarenes, and alkenes requires multistep processes: oxidation of alcohols, reduction of
nitroarenes, Povarov reaction, and oxidation of tetrahydroquinolines. In this study, we
succeeded in efficiently synthesizing quinoline skeletons from alcohols, nitroarenes, and
alkenes by treatment with Pd catalyst, Fe co-catalyst, and Lewis acid catalyst in a single
operation. This environmentally friendly multi-component coupling reaction proceeds via a
hydrogen transfer system without stoichiometric oxidizing agents and hydrogen gas as a
reducing agent.

Keywords : Quinoline; Hydrogen Transfer Reaction; Palladium,; Nitroarene; Povarov Reaction
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Scheme 1. Quinoline Formation Pd(OAc), (5 mol%)
Fe(OAc), (5 mol%)

OMe In(OTH); (5 mol%) Ph
Ph Xantphos (5 mol%

N + + ) P ( °)> A OMe
Ph OH
O.N = toluene, reflux |
2 ~Z

Ph N
1) L. M. Nainwal, S. Tasneem, W. Akhtar, G. Verma, M. F. Khan, S. Parvez, M. Shaquiquzzaman, M.
Akhter, M. M. Alam, Eur. J. Med. Chem. 2019, 164, 121.
2) L.S. Povarov, Russ. Chem. Rev. 1967, 36, 656.
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