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Synthesis of Multifunctional Azacyclooctyne Equivalents by Using Alkyne—Cobalt Complexes
(School of Advanced Engineering, Kogakuin University) O Yusuke Murakami, Osamu Ohno,
Yuki Sakata

Strain-promoted azide—alkyne cycloaddition reaction using cycloalkynes has a wide range
of applications in broad disciplines. However, it is not easy to synthesize multifunctionalized
cycloalkynes by conventional methods. We synthesize azacyclooctyne—cobalt complexes with
azido groups by one-pot reactions consisting of eight-membered ring formation and the
Nicholas reaction. Furthermore, the synthesis of azacyclooctynes was investigated from
azacyclooctyne—cobalt complexes via copper-catalyzed azide—alkyne cycloaddition with
terminal alkynes followed by decomplexation.

Keywords : Alkyne—cobalt complex,; Nicholas reaction; Cobalt decomplexation, Cycloalkyne;
Click reaction
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| —_— > ‘l\ — e
™S Vv
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Ts =R Cobalt
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— > M
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1) Y. Sakata, R. Nabekura, Y. Hazama, M. Hanya, T. Nishiyama, I. Kii, T. Hosoya, Org. Lett. 2023, 25,
1051.
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Synthesis of perfluoro azetidine from Naphthyl substituted perfluorocyclic sulfonylamides by
ring-contraction reaction (Yamaguchi University) OKenshin Muramatsu, Kousei Miyamoto,
Tsubasa Ikazaki, Akane Tani, Takuji Kawamoto

Azetidine has a four-membered ring with a strained structure containing a nitrogen atom.
However, it exhibits moderate stability compared to the aziridine ring. Azetidines have been
the subject of considerable interest as a potentially valuable structural motif in the context of
drug discovery. Recently, our group has developed a method for the amidation of alkynes with
bis(perfluoroalkanesulfonyl)amides.® This approach has been demonstrated to be effective for
the synthesis of mono-amidation products from substrates containing both a terminal and an
internal alkyne. These products can be readily converted to the corresponding naphthalene
derivatives. In this work, we present the photoconversion reaction, which produce
perfluoroazetidines after elimination of SO, and a ring-closing reaction.

Keywords : Azetidine; ring-contraction reaction; photo reaction; biradical
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(1) Kindermann, M. K.; Kowski, K.; Muchall, H. M.; Rademacher, P. Chem. Ber. 1993, 126, 2675-2681.
(2) Kennedy, S. H.; Dherange, B. D.; Berger, K. J.; Levin, M. D. Nature 2021, 593, 223-227.

(3) Kawamoto, T.; Yamasaki, T.; Ikazaki, T.; Matsubara, H.; Kamimura, A. Asian J. Org. Chem. 2024,
€202400035.
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Synthesis of 2-azetines by noncatalytic [2+2] reaction of alkynes and imines (School of
Materials and Chemical Technology, Institute of Science Tokyo) (OMasaya Morisaki, Rikutaro
Abe, Shigekazu Ito

We have demonstrated that the [2+2] cycloaddition reaction between electron-rich alkynes
and imines derived from trifluoropyruvate can proceed using titanium tetrachloride to
synthesize isolable 2-azetines. is reported. In the study of the [2+2] reaction, we found that 2-
azetines obtained from o-dimethylaminophenylacetylenes exhibit fluorescence.

In this study, we attempted to synthesize the luminescent o-aminophenyl-substituted 2-
azetines. To our delight, the cycloaddition reaction proceeded even without using titanium
tetrachloride, and the corresponding 2-azetines were obtained. The alkylamino groups
promoted luminescent properties, and the nitrogen was weakly pyramidalized. Although the
pyrrole and indole units did not promote luminescence, the indole derivative could be
exclusively obtained almost without by-products.

Keywords : Heterocycles, Cycloaddition, Fluorescence
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1
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DA g
N\/ N /N\/\/
40 % 42 % 21 % 38% 33 % 95 % 59 %

1) S.Hara, S. Tto, Asian J. Org. Chem. 2021, 10, 788.
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Difunctionalization of a,B-C(sp*)—H to the Nitrogen of Amide Derivatives
(Graduate School of Engineering, Osaka University) OChiyuki Naito, Satoshi Minakata

Stereoselective and regioselective bifunctionalization of the vicinal C(sp*)-H bonds is
useful to create highly valuable molecules. Especially, the bifunctionalization of cyclic amines
is of great importance for synthesizing pharmaceuticals, agrochemicals and natural products,
but there are still few examples. We reported at the last annual meeting on amidohalogenation
reactions of amide derivatives at the o- and p- positions using N,N-dichloro-o-
nitrobenzenesulfonamide (dichloramine-Ns). This time, the details of the reaction pathway
were investigated. Additionally, difunctionaliztion of the potential amidobrominated molecules
were performed to show the utility of the products. For example, utilizing leaving ability of the
[-bromo substituent, treatment of an amidobrominated molecule with a suitable base achieved
introduction of different functional groups at a- and B- positions of the starting materials via an
aziridine intermediate.

Keywords : Double C(sp’)—H Functionalization; Amidohalogenation; Amide Derivatives;
Halogen Exchange
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N
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1) (a) Barluenga, J.; Bobes, F. G.; Gonzalez, J. M. Angew. Chem. Int. Ed. 2002, 41, 2556. (b)

Prusinowski, A. F.; Twumasi, R. K.; Wappes, E. A.; Nagib, D. A. J. Am. Chem. Soc. 2020,
142, 5429. (¢) Shen, T.; Lambert, T. H. Science. 2021, 371, 620.
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The Synthesis of Fused Pyrazolidines via [3+2] Cycloaddition of Pyrazolium Ylides with
Alkenes (Kyoto Institute of Technology) OGen Konyo, Tatsuya Tsumori, Motohiro Yasui,
Shigeyuki Yamada, Tsutomu Konno

Nitrogen-containing heterocycles with densely packed stereocenters, characterized by high
Fsp® values (= sp® carbons/total carbons), are promising building blocks with “drug-like”
properties, although they remain largely unexplored in the chemical space. In this study, we
aimed to develop a methodology to rapidly access such compounds, addressing the inherent
instability of both the ylide and the cycloadduct in the cycloaddition reaction of pyrazolium
ylides. We hypothesized that not only generating the ylide under mild conditions but also the
rapidly reducing the cycloadduct would enable the isolation of pyrazolidine derivatives, in
which the core skeleton of the cycloadduct is maintained.

Through various investigations, the formation of the cycloadduct was confirmed when
pyrazolium salt 1 and N-phenylmaleimide 2 were treated with cesium carbonate in ethyl acetate.
Since the cycloadduct was difficult to isolate, the resulting mixture was subjected to one-pot
heterogeneous hydrogenation to successfully obtain tricyclic pyrazolidine 3 in high yield with
high diastereoselectivity.

Keywords : heterocycle; cycloaddition; diastereoselective, ylide,; pyrazolium
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Synthesis of spirocarbamates via dearomative amination reactions of p-hydroxybenzyl alcohol
derivatives (' Graduate school of Engineering, Tokyo University of Agriculture and Technology,
Faculty of Life sciences, Tokyo University of Agriculture)

(OMadoka Morikawa,' Toma Osawa,' Taisei Matoba,' Minami Odagi,”> Hayate Ishizuka,'
Kazuo Nagasawa'

Spirocarbamates are useful as synthetic intermediates of natural products having a-tertiary
amine, but few synthetic examples have been presented. In this study, the synthesis of
spirocarbamates 3 by the dearomatizing cyclization of p-hydroxybenzyl alcohol derivatives 1
with carbamoyl group was investigated. Treatment of 1 with /BuOCI1 (2.4 equiv.) in chloroform
proceeded to the dearomatized reaction to give 2 in 52% yield. Conversion of 2 to
spirocarbamate 3 was accomplished by reaction with Boc,O in 72% yield.

Keywords : oxidative dearomatized reactions, amination reactions; hypochlorite
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[ 3CHR] 1) Hager, A.; Vrielink, N.; Hager, D.; Lefranc, J.; Trauner, D. Nat. Prod. Rep.
2016, 33, 491-522. 2) Odagi, M.; Okuda. K.; Ishizuka, H.; Adachi, K.; Nagasawa, K. 4sian
J. Org. Chem. 2020, 9, 218-221.
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Selective sulfonamidation of 1,2-diethnylbenzenes followed by electrophilic cyclization
(Yamaguchi University) OAkane Tani, Kenshin Muramatsu, Takuji Kawamoto

Electrophilic cyclization of alkynes has become a key strategy in synthetic organic chemistry due
to its versatility in constructing a wide variety of molecular frameworks. Since electrophilic
cyclization is an intramolecular reaction, it can be carried out under mild conditions and has the
advantage of allowing the use of relatively low-reactivity functional groups as nucleophilic moieties.
Recently, we reported the synthesis of vinyl compounds via the selective addition of
bis(perfluoroalkylsulfone)amide to dialkynes, followed by acid-catalyzed cyclization to form
naphthalene skeletons. In this study, we investigated the synthesis of naphthalenes bearing various
functional groups through the electrophilic cyclization of alkynes wusing vinyl
bis(perfluoroalkylsulfone)amide as a nucleophilic moiety.

Keywords : selective addition, electrophilic cyclization, dialkyne
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(1) Kawamoto, T.; Yamasaki, T.; Ikazaki, T.; Matsubara, H.; Kamimura, A. Asian J. Org. Chem. 2024,
€202400035.
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Synthesis of N-functionalized tryptolines from tryptamines by CO, fixations (Graduate School

of Environmental, Life, Natural Science and Technology, Okayama University) Kazuto Takaishi,
OKosuke Iwaki, Hajime Morishita, Chihiro Maeda, Tadashi Ema.

We have achieved the one-pot synthesis of N-formyl/N-methyltryptolines from tryptamines
via phenylsilane-assisted CO; fixations. The products could be switched by just an equivalent
of phenylsilane. Silyl formates and bis(silyl)acetals were generated by the CO, reduction. Then,
the C-methylenation, N-formylation, and N-methylation proceeded via the Pictet—Spengler
reaction, condensation with formic acid, and Eschweiler—Clarke reaction, respectively.
Keywords : carbon dioxide fixation, C-methylenation;, N-functionalization, tryptamine;
multinuclear zinc complex
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Takaishi, K. and Ema, T. et al. 1) Angew. Chem. Int. Ed. 2019, 58, 9984. 2) Chem. Commun. 2021, 57,
8083. 3) Org. Lett. 2023, 25, 1370.
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Synthesis and Properties of Doubly Boron-Bridged Hydrazobipyridines ('School of Science,
University of Hyogo, *Graduate School of Science, University of Hyogo) OToshihiro Moriya,!
Ryo Inoue,? Kazuya Kubo,? Tomohiro Agou?

Recently, stable radicals are attracting increasing attention because of their potential as
optical and electronic functional materials such as near-infrared dyes and luminescent
compounds. Previously, we reported that complex formation of n-conjugated aminoxyl radicals
with boron atoms resulted in intense absorptions in the NIR region. In order to develop new
optofunctional stable radicals, we investigated boron complexation of n-conjugated hydrazine
radical cations. Herein, synthesis of doubly boron-bridged hydrazobipyridines and their one-
electron oxidation to the corresponding radical cation complexes are described.

Keywords : Hydrazobipyridine, Boron complexation; Radical cation

LE T VT VAT BIERE TS (RN U2 R R e RUS M E 2 R L, e - BT RERE
B LTSN TS, Bx T n B LT R ) T AN ER TR A
AL LT RN I SR 2 s L TR L BET VL LR v RENAESE O AE
DN T VIV OEEEMERIRIZEN E B Z NS, SR A IZH LW T UL R T E
PERL LT RI DU T OWNAF AL DORIHBRICER LZ, 7Y _UE D
T I NA F EERITERE RN B D D3, ZERKITHRT D L EMEAME < MR AR
ThoTe 2, AFIETIE, ZEHAVEIE L R YV Y ro—EFBEIC X
DRET VHNDOERREWE ZRT Lo THRET 5,

ERZYEE YT 1IZ(CeFs):BOEt Z & ® 2 Z & CLEHAVREBI NI
RKZee )2 a2a8mk Lz, ZivE[(2,4-BraCsH;)sNISbCls (“Magic green”)iZ L >
T—EBE AL LI A, BRIDOT T Vh F 4 85K 3 222K « KICZE R ikt
flimm & L TR, 51K 3 OffE & ME % Hifh i X fEEM#HT. ESR, DFT 3HAE 72 &
THE LT, £ EARUELEBE RSV U DU R NED T O H T F A K
BT DR TEROE Y UV EOBEBEHEIZOWNTHRE LD THHE Tl
THTFETHD,

OMe CeFise C6Fs OMe

C CeFs
CgF5
y NTX ,B,:N ~ 6"'5 ,B,:_N ~
N, A N W N, N
D [, [
H | NH | Nt SbCly
Meo” N 7" B~CqFs 2" B~CeFs

OMe

MeO CeFs MeO CeFs
1 2 3
Figure 1

1) T. Agou et al., Dalton Trans. 2022, 51, 13675; Dalton Trans. 2024, in press. 2) N. Kano, A. Furuta, T.
Kambe, J. Yoshino, Y. Shibata, T. Kawashima, N. Mizorogi, S. Nagase, Eur. J. Inorg. Chem. 2012, 1584.
3) F. Delano, IV, S. Demir, Chem. Commun., 2024, 60, 11702.
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Efficient N-Formylation of amines and their utilization in the synthesis of imidazole derivatives
(Faculty of Engineering, Osaka Institute of Technology) (O Tomoya Sakaguchi, Ryoma
Nishio, Yoshimasa Matsumura, Osamu Shimomura, Atsushi Ohtaka

Tertiary formamides constitute pivotal structure components in numerous synthetic
intermediates. In recent years, N-formylation reactions employing DMF as a formylation agent
have been documented; however, these methods typically demand high temperature and
prolonged reaction times.” On the other hand, benzimidazoles are significant compounds
widely used as fungicides and precursors for N-heterocyclic carbene (NHC) ligands.
Nevertheless, the synthesis of imidazole derivatives utilizing DMF as a C1 source remains
relatively underexplored, with most reported approaches requiring elevated temperatures and
metal catalysts.?

In this study, we present an efficient N-formylation of secondary amines using the Vilsmeier
reagent and demonstrated its application to the synthesis of benzimidazole derivatives under
milder conditions, using DMF as the C1 source.

Keywords : Vilsmeier reagent; DMF,; N-Formylation; Imidazole derivatives.
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1) (a) Jagtap, S. V. et al. Org. Lett. 2017, 19, 2078. (b) Kihara, N. et al. Tetrahedron Lett. 2019,
60, 1291.

2) (a) Bhanage, B. M. et al. Synlett 2015, 26, 2835. (b) Liu, W.; Sun, W. et al. Tetrahedron 2017,
73, 3458. (c) Islami, M. R. et al. Chem. Pap. 2018, 72, 2973.
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The Rh-catalyzed cross-coupling reaction of hydrosilanes with haloarenes toward novel
nitrogen-containing aromatic rings. (‘Graduate Department of Chemistry, School of Science
and Engineering, Kwansei Gakuin University) OMasaharu Toguchi', Kosuke Hamawaki',
Yota Sakakibara,' Kei Murakami'

The synthesis of eight-membered rings has been more challenging compared to the formation
of five- and six-membered rings, resulting in limited investigation of their properties. Herein,
we report the synthesis of a novel nitrogen-containing aromatic ring compound having an eight-
membered ring structure. The key steps include the arylation of hydrosilanes bearing amino
group, followed by an intermolecular cyclization reaction.

In our approach, hydrosilane 1 and iodoaniline 2 were reacted in the presence of Rh catalyst
to afford compound 3 via arylation at the silicon atom. In this step, it was important to select
the appropriate base, solvent and reaction temperature. Subsequently, compound 5, containing
the novel eight-membered ring structure with silicon and nitrogen atoms incorporated into the
ring, was synthesized through an intermolecular cyclization reaction of compound 3. This
transformation proceeds via the formation of phenyl cation 4 as the reactive intermediate.

Keywords : rhodium catalyst; hydrosilanes, haloarene; cross-coupling reaction
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Synthesis and properties of conjugation- extended aminoxyl radical-boron complexes
(‘Graduate School of Science, University of Hyogo, 2Graduate School of Science and
Engineering, Ibaraki University) OTakuma Kuroda,' Risa Hyakutake,> Marika Nakamura,’
Hiroki Fukumoto,? Ryo Inoue,' Kazuya Kubo,' and Tomohiro Agou'

Stable open-shell molecules have been paid increasing attention to because of their potential
as near-infrared (NIR) dyes. We reported the intense NIR-absorption property of aminoxyl
radical-boron complex 1 and 2. Unpaired electrons of 1 and 2 were delocalized over the
aminoxyl radical n-conjugated systems. In this study, we synthesized n-contracted complex 3
to clarify the relationship between the electron-donating groups and the optical properties of
the aminoxyl radical complexes.

Keywords : aminoxyl radicals, boron complexation
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1) M. Yano, Y. Inada, Y. Hayashi, M. Nakai, K. Mitsudo, Y. Kashiwagi, Dyes Pigm. 2022, 797, 109929.
2) M. Nakamura, R. Hyakutake, H. Fukumoto, T. Agou et al., Dalton Trans. 2022, 51, 13675.

3) T. Kuroda, M. Nakamura, R. Hyakutake, H. Fukumoto, K. Kubo, R. Inoue, T. Agou et al., Dalton
Trans. in press.
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