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Facile Synthesis of a-Diazocarbonyl Compounds via Phosphazide Formation and
Conjugate Addition (Tokyo University of Science) OTomoki Mano, Takahiro Yasuda,
Suguru Yoshida

We previously found that stable phosphazides can be obtained by the reaction of
azides with a bulky and electron-rich phosphine, Amphos. Herein, we found that a-
diazocarbonyl compounds were prepared from 2-azidoacrylic acid esters by the
formation of phosphazides and conjugate addition reactions.

Keywords : Azides, Phosphines, Conjugate addition, Phosphazides, a-Diazocarbonyl
compounds
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1) T. Meguro, S. Yoshida, K. Igawa, K. Tomooka, T. Hosoya, Org. Lett. 2018, 20, 4126;
T. Aimi, T. Meguro, A. Kobayashi, T. Hosoya, S. Yoshida, Chem. Commun. 2021, 57, 6062;
R. Namioka, M. Suzuki, S. Yoshida, Front. Chem. 2023, 11, 1237878.

2) H. Takemura, S. Goto, T. Hosoya, S. Yoshida, Chem. Commun. 2020, 56, 15541.

© The Chemical Society of Japan - [F12402-2vn-01 -



[F]12402-2vn-02 BA{bE4 B1055SE2 (2025)

-4 27 7AanNILFIILTILaA—IILOEHERIGIZE T BEFHEIR
T4 oD fih 45 1| 1]

(FETRT ! THETARBET ) OFE B - 753K s - JiA 5w !
Catalyst-Controlled Chemodivergence in Isomerization of 2-Imino Propargyl Alcohols
(Faculty of Engineering, Chiba Institute of Technology,*Graduate School of Engineering,
Chiba Institute of Technology) (OYuto Yoshikawa,' Tomoya Wakana,? Ryosuke Haraguchi'

The chemodivergent reaction can produce different products from a single molecule. Such
reactions can rapidly expand chemical space, and the development of methods for switching
chemoselectivity has been gaining attention in the field of organic syn

thetic chemistry in recent years. There have been numerous reports on switching
chemoselectivity by temperature, solvents or reagents used in stoichiometric quantities
whereas there are still a few reports in which switching chemoselectivity was achieved only
by changing the catalyst used.

Herein, we achieved catalyst-controlled chemodivergence in isomerization of 2-imino
propargyl alcohols (Scheme 1). These reactions allow the synthesis of pyrroline-4-ones 1 and
1,4-ketoimines 2 with complete selectivity only by using different Lewis acid catalysts. We
will discuss the proposed reaction mechanisms of the reactions, the effect of catalysts on the
chemoselectivity, and the substrate scope of this chemodivergent reaction.

Keywords : Chemoselectivity, Switching, Isomerization; Catalyst-Controlled
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1 2-Imino 2
Propargyl Alcohol

1) 1. P. Beletskaya, C. Najera, M. Yus, Chem. Soc. Rev., 2020, 49, 7101.
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Lewis Acid-catalyzed Formal 1,3-Hydroxy Rearrangement of Allylic Alcohols (Graduate
School of Engineering, Tokyo University of Agriculture and Technology) OKoutarou Amano,
Tomoko Kawasaki-Takasuka, Keiji Mori

Although the 1,3-hydroxy rearrangement reaction of allylic alcohols is one of the useful
molecular transformations, examples of Lewis acid-catalyzed reactions were strongly limited.
We found that the target Lewis acid-catalyzed 1,3-hydroxy rearrangement reaction proceeded
smoothly when acetone was used as a reaction medium. This catalytic system was applicable
to allylic alcohols having electron-deficient aromatic rings, which was less studied and
challenging topic in 1,3-hydroxy rearrangement chemistry.

Keywords : allylic alcohols,; Lewis acid-catalyzed reaction, 1,3-rearrangement
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Synthesis of 1,2-diarylalkenes from aryl silyl alkynes by hydroalurnination/Tmce—Smiles
rearrangement sequence (Department of Applied Chemistry, Faculty of Engineering, Tokyo
University of Agriculture and Technology) Takumi Odaka, Tomoko Kawasaki-Takasuka, Keiji
Mori

Recently, we have been concentrated on the development of novel molecular transformation
based on intramolecular aromatic group rearrangement, namely, Smiles rearrangement. Herein
we want to report an expeditious synthesis of synthetically important 1,2-diarylalkenes by
Truce-Smiles rearrangement. Mixing the vinylaluminum intermediates, which were generated
by treatment of aryl silyl alkyne derivatives having aryloxy group at the ortho position with
DIBAL, and n-BuLi enabled the key Truce-Smiles rearrangement to afford the target 1,2-
diarylalkenes in good chemical yields.

Keywords : Hydroalumination; Truce-Smiles rearrangement,; 1,2-diarylalkenes, silyl alkynes,
C-C bond formation
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1) Jinno, S.; Senoo, T.; Mori, K. Org. Lett. 2022, 24, 4140.

© The Chemical Society of Japan - [F]2402-2vn-04 -



[F]12402-2vn-05 BA{L24 B1055SE2 (2025)

RAETUITL—FMRIZEBEZILTORETASH M EDIL
{AZIRM Conia-ene &Y it D BR H

CGRAEKRBeE) Jaliy 25 - ORE BHTE « i K& - Mg & - 5| B
Development of Chiral Template Catalyst for Asymmetric Conia-ene-type Reaction of
Vinylazides with Azlactones (Graduate School of Science, Tohoku University) Zen Iwasaki,
OAkihiro Takeda, Taishi Nakanishi, Shigenobu Umemiya, Masahiro Terada

Our group has conducted active research on chiral Brensted acid catalysts which generally
promote reactions through activation of electrophiles by protonation. In our continuous studies,
we have discovered that the acid can also function as a template catalyst through multiple
interactions, such as hydrogen bonds and =m-stacking, rather than substrate activation and
accelerates the reaction without being involved in bond recombination sequence.

In this context, to maximize the template effect, we designed a novel chiral Brensted acid
catalyst 1 having a flexible structure. Specifically, a chiral side chain was introduced at both
ortho positions of the sulfonic acid moiety, and functional groups that enable interaction with
the substrate were attached at the side chain terminuses. The Conia-ene type reaction of vinyl
azide 2 with azlactone 3 was adopted to evaluate the newly designed catalyst 1. f-azide a-
amino acid derivative 4 was obtained with high diastereoselectivity in an enantioenriched form.
Keywords : Asymmetric Catalyst; Organocatalyst; chiral Bronsted Acid; Template Effect;
Conia-ene Reaction
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UK. Kanomata, Y. Nagasawa, Y. Shibata, M. Yamanaka, F. Egawa, J. Kikuchi, M. Terada,
Chem. Eur. J. 2020, 26, 3367-3372
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Generation of Chiral a-Nitrile Carbanions Using Brook Rearrangement and Their Trapping
(‘Fukushima Medical University, *Hiroshima University) OMichiko Sasaki,' Kei Takeda®

Although generation of a chiral « -nitrile carbanion and its subsequent reaction with an
electrophile without racemization have been considered a formidable challenge, we succeeded
in it in an enantiodivergent manner by adding a base, such as LDA, to a solution of N-carbamoyl
a-amino nitrile ($)-1 in the presence of electrophiles. While the results would provide an
important breakthrough in the field of asymmetric synthesis, there are some limitations in terms
of the substrate owing to the use of optically active substances and strong bases.

We focused on an alternative approach involving the enantioselective addition of cyanide
ions to acylsilane 2, followed by the capture of chiral a-nitrile carbanion 4, formally generated
by the Brook rearrangement of the resulting silylalkoxide 3, by an electrophile. When 2 was
treated with KCN under chiral phase-transfer catalytic conditions (cinchona alkaloid-derived
ammonium salts) in a two-phase solvent system, O-silyl cyanohydrin derivative 5 was obtained
in an enantiomeric ratio of up to 92:8. The mechanism of this reaction, including the
stereochemistry of the Brook rearrangement is also discussed.

Keywords : Chiral Carbanion, Brook rearrangement, Acylsilane, Phase-Transfer-Catalyst
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1) Sasaki, M., Takeda, K., et al., Chem. Commun., 2012, 48, 2897-2899. Angew. Chem. Int. Ed.
2013, 52, 12956-12960. Eur. J. Org. Chem. 2018, 4128-4134.
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Photochemical Transformation by Using Ammonium Boronamidate
(Department of Chemistry, Faculty of Science and Technology, Keio University)
(ONao Kojima, Raizo Inaba, Bumpei Maeda, Kohsuke Ohmatsu

Excitation of the electron donor—acceptor (EDA) complex facilitates an intracomplex single
electron transfer (SET) from electron donor to electron acceptor to generate the radical ion pair.
EDA complex photochemistry is attracting increasing interest because of its ease of operation
and the possibility of activating colorless substances using visible light, without exogenous
photoredox catalysts.!* Within this emerging concept, catalytic radical reactions employing
either the electron donor or acceptor as a catalyst have been developed. However, since the
formation of EDA complexes often rely on weak interactions, such as m—r interactions, an
excess of the donor or acceptor is typically required. In other words, strategies utilizing both
the donor and acceptor as catalysts simultaneously face significant challenges.

Quite recently, we have developed a novel anionic molecular photocatalyst, boron amidate
1a, based on a 1,3-dicarbonyl boron complex structure, which acts as both the electron acceptor
and the precursor for HAT-active amidyl radical. It is anticipated that an EDA complex can be
efficiently formed by leveraging not only the broad m-conjugation system of 1a but also the
electrostatic interactions with cations. To verify this hypothesis, we attempted a hybrid
photocatalytic reaction using 1a as an electron donor—HAT catalyst and phthalimide 2, featuring
a cationic site within its molecular structure, as the electron acceptor catalyst.

Keywords : lonic molecule; Radical reaction,; Single electron transfer; Hydrogen atom
transfer
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1) T Tasnim, M. J. Ayodele, S. P. Pitre, J. Org. Chem. 2022, 87, 10555—10563.

2) a) V.Quint, F. Morlet-Savary, J.-F. Lohier, J. Lalevée, A.-C. Gaumont, S. Lakhdar, J. Am. Chem. Soc. 2016, 138, 7436
—7441. b) H. Fuse, Y. Irie, M. Fuki, Y. Kobori, K. Kato, A. Yamakata, M. Higashi, H. Mitsunuma, M. Kanai, J. 4m.
Chem. Soc. 2022, 144, 6566—6574. c) E. Le Saux, M. Zanini, P. Melchiorre, J. Am. Chem. Soc. 2022, 144, 1113-1118.

© The Chemical Society of Japan - [F12402-2vn-07 -



