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Publication
1. Electron Donor-Acceptor (EDA) Complex Formation via Spatial Control of Donor—
Acceptor Interactions
Toyobe, M.; Matsumoto, N.; Nishimura, K.; Yanai, N.; Mitsunuma, H.*; Kanai, M.*
J. Org. Chem. 2025, 90, 16923-16933.
*Invited to Special issue “Chemistry and Biology of Peptides”, Featured article.
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+ A solid-state-like structure
+ m-mr stacking
+ Intramolecular hydrogen bonding

2. Photocatalytic  phosphorylation of alcohols via oxidative activation of



1,4-dihydropyridine-N-phosphoramide

Fujiyoshi, K.; Arii, S.; Yamatsugu, K.; Mitsunuma, H.; Kanai, M.*

Tetrahedron 2026, 189, 135008.

*Special Issue on H-Atom Transfer Chemistry edited by M. Kanai and T. Ooi (Invited).
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Azaanthraquinone PCET Catalysis Enables Chemoselective Decarboxylative
Functionalization of Diverse Carboxylic Acids

Inoue, T.; Tomiya, D.; Fuki, M.; Kobori, Y.; Higashi, M.; Uesaka, K.; Yamakata, A,
Kawashima, S. A.; Yamatsugu, K.; Mitsunuma, H.*; Kanai, M.*

J. Am. Chem. Soc. 2025, 147, 6349-6354.

*Highlighted by Department News Release and Chem-station.
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Visible light—driven stereodivergent allylation of cyclic hemiacetals with butene for
polypropionate synthesis

Nakao, H.; Hassan, M. M. M.; Nakamura, Y.; Toyobe, M.; Higashi, M.; Mitsunuma, H.*;
Kanai, M.*

Science 2025, 390, 272-278.

*Highlighted by Department News Release, UT Press Release, Chem-station and

Synfacts.
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5.

Intracellular Catalytic Photooxygenation of a-Synuclein Amyloid

Iwai, A.; Hwang, Y.; Umeda, H.; Sawazaki, T.; Tomizawa, |.; Ono, M.; Higuchi, M;
Sohma, Y.; Hori, Y.; Tomita, T.; Mitsunuma, H.; Kanai, M.*

ChemistryEurope 2025, Early View, DOI: 10.1002/ceur.202500192
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Catalytic Photooxygenation Demonstrates Therapeutic Efficacy in Transthyretin
Amyloidosis

Yamane, M.; Umeda, H.; Toyobe, M.; Iwai, A.; Ishihara, K.; Kudo, G.; Mitsunuma, H.;
Hori, Y.; Tomita, T.; Mizuguchi, M.; Okada, M.; Ueda, M.; Ando, Y.; Kawashima, S. A;;
Sohma, Y.; Kaji, H.; Hirokawa, T.; Yamanaka, K.*; Kanai, M.*

J. Am. Chem. Soc. 2025, 147, 6349-6354.

*Highlighted by Department News Release, UT Press Release and Chem-Station.
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+ Selective covalent / irreversible modification

# Dynamic control of amyloid aggregation kinetics

+ Confirmation of therapeutic efficacy in vivo

# Binding mode elucidation in silico
lon-Pair Hydrogen Atom Transfer Catalysis Enables Cr-Catalyzed Allylation of Ketones
Using Hydrocarbon Alkenes
Arii, S.; Yu, Z.; Chen, H.; Mitsunuma, H.*; Kanai, M.*

Angew. Chem. Int. Ed. 2025, 64, €202503249.
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10.

Catalytic Phosphorylation of Tyrosine via a Radical Arbuzov Reaction

Shennan, B. D. A,; Fukuta, T.; Yamane, M.; Koyama, T.; Mitsunuma, H.; Kanai, M.*
J. Am. Chem. Soc. 2025, 147, 6349-6354.

*Highlighted by UT press release, H A7 #HTR.
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STAR Selective Tyrosine phosphorylation
reaction  enabled by an Arbuzov Radical reaction

 mild conditions «f tyrosine-selective «ff peptide phosphorylation
Catalytic Acceptorless Complete Dehydrogenation of Cycloalkanes
Jagtap, R. A.; Nishioka, Y.; Geddis, S.; Irie, Y.; Takanashi, T.; Adachi, R.; Yamakata, A.;
Masaaki, F.; Kobori, Y.; Mitsunuma, H.*; Kanai, M.*
Nat. Commun. 2025, 16, 428.
*Highlighted by UT press release, H A% #7H.
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Umpolung Phosphorylation of Tyrosine via 1,2-Phospha-Brook Rearrangement

Fukuta, T.; Tatsumi, T.; Fujiyoshi, K.; Koyama, T.; Kawashima, S. A.; Mitsunuma, H.;

Yamatsugu, K.*; Kanai, M.*
Org. Lett. 2024, 26, 8827-8831.
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11. Unimolecular Chemiexcited Oxygenation of Pathogenic Amyloids
Umeda, H.; Suda, K.; Yokogawa, D.; Azumaya, Y.; Kitada, N.; Maki, S. A.; Kawashima,
S. A.; Mitsunuma, H.; Yamanashi, Y.; Kanai, M.*
Angew. Chem. Int. Ed. 2024, 63, €202405605.
*Highlighted by Department News release, t%.
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12. Leuco Ethyl Violet as Self-Activating Prodrug Photocatalyst for in vivo Amyloid-Selective

\__

Oxygenation
Furuta, M.; Arii, S.; Umeda, H.; Matsukawa, R.; Shizu, K.; Kaji, H.; Kawashima, S. A,;

Hori, Y.; Tomita, T.; Sohma, Y.; Mitsunuma, H.; Kanai, M.*

Adv. Sci. 2024, 11, 2401346.
*Highlighted by UT press release, HA#%# %1 and Chem-Station.
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¥ High oxygenation reactivity
¥ High BBB permeability
v High amyloid-selectivity

¥ In-vivo reaction

13. Rose Bengal Promoted Catalytic Amyloid-8 Oxygenation via Sono-Activation
Atsumi, W.; Kawabata, K.; Yamane, M.; Oi, M.; Mitsunuma, H.; Sohma, Y.*; Hori, Y.*;




Tomita, T.*; Kanai, M.*
Synlett 2023, 35, 920-924.
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14. Quantitative Assays for Catalytic Photo-Oxygenation of Alzheimer Disease-Related Tau
Proteins
Umeda, H.; Sawazaki, T.; Furuta, M.; Suzuki, T.; Kawashima, S. A.; Mitsunuma, H.;
Hori, Y.; Tomita, T.; Sohma, Y.; Kanai, M.*
ACS Chem. Neurosci. 2023, 14, 2710-2716.
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15. Attenuation of a-synuclein aggregation by catalytic photo-oxygenation
Iwai, A.; Nakamura, R.; Tomizawa, |.; Mitsunuma, H.; Hori, Y.; Tomita, T.; Sohma, Y.*;
Kanai, M.*

Chem. Commun. 2023,59, 5745-5748.
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16. Lewis Acid-Conjugated Pyrene Photoredox Catalyst Promoting the Addition Reaction of
a-Silyl Amines with Benzalmalononitriles
Katayama, Y.; Mitsunuma, H.*; Kanai, M.*
Chem. Pharm. Bull. 2022, 70, 765-768.
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Linear-Selective Allylation of Aldehydes with Simple Alkenes Mediated by Quadruple
Hybrid Catalysis

Irie, Y.; Chen, H.; Fuse, H.; Mitsunuma, H.*; Kanai, M.*

Adv. Synth. Catal. 2022, 364, 3378-3383.

*Special Issue: Dedicated to Andreas Pfaltz.
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Site-Selective a-Alkylation of 1,3-Butanediol Using a Thiophosphoric Acid Hydrogen
Atom Transfer Catalyst

Nakao, H.; Mitsunuma, H.*; Kanai, M.*

Chem. Pharm. Bull. 2022, 70, 540-543.
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nmm alcohol-selective
A Catalytic Alkylation of Ketones via sp® C—H Bond Activation

Peng, X.; Hirao, Y.; Yabu, S.; Sato, H.; Higashi, M.; Akai, T.; Masaoka, S.; Mitsunuma
H.*; Kanai, M.*

J. Org. Chem. 2023, 88, 6333—6346.
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* Broad substrate scope

* High functional group tolerance via;:sadloal adakion

20. Identification of a Self-Photosensitizing Hydrogen Atom Transfer Organocatalyst
System
Fuse, H.; Irie, Y.; Fuki, M.; Kobori, Y.; Kato, K.; Yamakata, A.; Higashi, M.; Mitsunuma
H.*; Kanai, M.*
J. Am. Chem. Soc. 2022, 144, 6566-6574.
* Highlighted by Department News release, JACS Spotlights.

molecular assembly,

® HAT via photo-induced sequential SET

® Activation of formyl, a-oxy, and benzylic C-H bonds
® Application to 4 types of reactions

® Spectroscopic studies and theoretical calculation

21. Titanium(lV) Chloride-Catalyzed Photoalkylation via C(sp®)-H Bond Activation of
Alkanes
Yamane, M.; Kanzaki, Y.; Mitsunuma, H.*; Kanai, M.*
Org. Lett. 2022, 24, 1486-1490.
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22. Data-driven catalyst optimization for stereodivergent asymmetric synthesis by

iridium/boron hybrid catalysis



Chen, H.; Yamaguchi, S.*; Morita, Y.; Nakao, H.; Zhai, X.; Shimizu, Y.; Mitsunuma, H.*;
Kanai, M.*

Cell Rep. Phys. Sci. 2021, 3, 100679.

*Highlighted by Department News release, H T T3#R, (b T¥E AW, BARREH
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23. A 4-hydroxyproline/trimethyl borate system for asymmetric synthesis of triple aldols from
double aldol cyclic hemiacetals
Hirao, Y.; Kanzaki, Y.; Mitsunuma, H.*; Kanai, M.*
Tetrahedron 2021, 98, 132448.
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24. Siloxy Esters as Traceless Activators of Carboxylic Acids: Boron-Catalyzed
Chemoselective Asymmetric Aldol Reaction
Fujita, T.; Yamane, M.; Sameera, W. M. C.; Mitsunuma, H.*; Kanai, M.*
Angew. Chem. Int. Ed. 2021, 60, 24598-24604.
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0" ® Chemoselective
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amide, C=C, C=C, halo # "0 ® Catalyst-controlled sterecdivergency
OH, epoxy.... R? ® DFT calculations-supported mechanism

25. Chromium-Catalyzed Linear-Selective Alkylation of Aldehydes with Alkenes
Hirao, Y.; Katayama, Y.; Mitsunuma, H.*; Kanai, M.*
Org. Lett. 2020, 22, 8584-8588.
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26. Photocatalytic redox-neutral hydroxyalkylation of N-heteroaromatics with aldehydes
Fuse, H.; Nakao, H.; Saga, Y.; Fukatsu, A.; Kondo, M.; Masaoka, S.: Mitsunuma, H.*;
Kanai, M.*

Chem. Sci. 2020, 11, 12206-12211.
*Highlighted by Synfacts 2021, 17, 0084.
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 redox neutral + mild conditions +f atom economy +f broad scope +f metal free

27. Catalytic Allylation of Aldehydes Using Unactivated Alkenes
Tanabe, S.; Mitsunuma, H.*; Kanai, M.*
J. Am. Chem. Soc. 2020, 142, 12374-12381.
*Highlighted by Department News release.
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28. Catalytic Acceptorless Dehydrogenation of Aliphatic Alcohols.
Fuse, H.; Mitsunuma, H.*; Kanai, M.*
J. Am. Chem. Soc. 2020, 142, 4493-4499.
*Highlighted by Department News release.
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transfer + [Ni] R "R2 elimination

® CAD of aliphatic alcohols under mild conditions
® Pharmaceutical derivatives and hindered alcohals
® Cross dehydrogenative esterification
29. Copper(l)-Catalyzed Stereodivergent Propargylation of N-Acetyl Mannosamine for
Protecting Group Minimal Synthesis of C3-Substituted Sialic Acids
Ishizawa, K.; Majima, S.; Wei, X.-F.; Mitsunuma, H.; Shimizu, Y.; Kanai, M.

J. Org. Chem. 2019, 84, 10615-10628.
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4 Catalyst-dependent stereodivergency
+ Protecting group-minimal
+ Three step-synthesis of sialic acid analogues

30. Amine-Tethered Phenylboronic Acid-Enabling Ring-Opening Strategy for Carbon Chain
Elongation from Double Aldol Cyclic Hemiacetals
Kanzaki, Y.; Hirao, Y.; Mitsunuma, H.*; Kanai, M.*
Org. Biomol. Chem. 2019, 17, 6562-6565.

* Invited to Synthetic methodology in OBC and Trends in Organoboron Chemistry.
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31. Catalytic Asymmetric Allylation of Aldehydes with Alkenes Mediated by
Organophotoredox and Chiral Chromium Hybrid Catalysis
Mitsunuma, H.*; Tanabe, S.; Fuse, H.; Ohkubo, K.; Kanai, M.*
Chem. Sci. 2019, 10, 3459-3465.
*Highlighted by UT press release, Chem.Sci. Special Movie, H %7 257
*Selected as 2019 Chemical Science HOT Atrticle Collection and 2019 ChemSci Pick of
the Week Collection

*Selected as Inside Front Cover
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32. Acceptorless Dehydrogenation of Hydrocarbons by Noble-Metal-Free Hybrid Catalyst
System
Fuse, H.; Kojima, M.; Mitsunuma, H.; Kanai, M.
Org. Lett. 2018, 20, 2042-2045.
FG
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33. Catalytic Asymmetric Iterative/Domino Aldehyde Cross-Aldol Reactions for the Rapid
and Flexible Synthesis of 1,3-Polyols.
Lin. L.; Yamamoto, K.; Mitsunuma, H.; Kanzaki, Y.; Matsunaga, S.; Kanai, M.
J. Am. Chem. Soc. 2015, 137, 15418-15421.
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34. Catalytic Asymmetric Total Synthesis of Chimonanthine, Folicanthine, and Calycanthine
via Double Michael Reaction of Bisoxindole
Mitsunuma, H.; Shibasaki, M.; Kanai, M.; Matsunaga, S.

Angew. Chem. Int. Ed. 2012, 51, 5217-5221.
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catalyst N H N
& fe) . Me\N '
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reaction @jg @rgms
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35. Dinuclear Nix-Schiff base complex-catalyzed asymmetric 1,4-addition of B-keto esters to
nitroethylene toward y?>2-amino acid synthesis
Mitsunuma, H.; Matsunaga, S.
Chem. Commun. 2011, 47, 469-471.
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36. Catalytic Asymmetric Synthesis of 3-Aminooxindoles: Enantiofacial Selectivity Switch in
Bimetallic vs Monometallic Schiff Base Catalysis
Mouri, S.; Chen, Z.; Mitsunuma, H.; Furutachi, M.; Matsunaga, S.; Shibasaki, M.
J. Am. Chem. Soc. 2010, 132, 1255-1257.
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37. AHomodinuclear Mn(lll)2-Schiff Base Complex for Catalytic Asymmetric 1,4-Additions of
Oxindoles to Nitroalkenes.
Kato, Y.; Furutachi, M.; Chen, Z.; Mitsunuma, H.; Matsunaga, S.; Shibasaki, M.
J. Am. Chem. Soc. 2009, 131, 9168-9169.
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Review

1. Enhancing reaction efficiency in photochemical organic synthesis by controlling the
dynamic effects of excitons
Mitsunuma, H.*; Matsubara, R.*
J. Chem. Phys. 2025, 162, 100902. [perspective]

2. Recent Progress of Chromium-Mediated Carbonyl Addition Reactions

Katayama, Y.; Mitsunuma, H.*; Kanai, M.*
Synthesis 2021, 54, 1684-1694. [review]

Book, Essay
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Substituted lactams showing serotonin 5-ht receptor activity

Yoshinaga, H.; Ikuma, Y.; Ikeda, J.; Adachi, S.; Mitsunuma, H.; Aihara, Y.; Besnard, J.;
Bell, A. S.

Filed Patents: US20250084090A1; JP2024020396A; US12180213B2;
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