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Catalytic Carbon Dioxide Fixation Reactions Based on Transition Metal Complexes and Their
Systems (Tokyo Institute of Technology) (ONobuharu Iwasawa

Development of transition metal-catalyzed carboxylation reactions is important not only
from the standpoint of scientific issue for using carbon dioxide, a less reactive molecule, in
catalytic reactions but also from that of global issue for using carbon dioxide as an abundant
carbon resource. We have developed several new catalytic carbon dioxide fixation reactions
based on the design and construction of transition metal complexes and their systems. In this
presentation, outline of our research will be presented focusing on what we have considered
during the research, and some recent results will also be presented.

Keywords : Carbon Dioxide; Carboxylation; Transition Metal Catalyst; Visible-Light Energy;
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Development of Non-classical Methods for Molecular Activation by Organic Nucleophiles and
Its Application to Catalysis (Graduate School of Engineering and ICS-OTRI, Osaka
University) Mamoru Tobisu

Non-classical methods for activating molecules through the formation of pentacoordinate
phosphorane and ylide intermediates are developed by using common organic nucleophiles,
phosphines and N-heterocyclic carbenes. These methods can be used for catalytic
transformations with a high degree of difficulty, such as insertion into C—F bonds and catalytic
nucleophilic aromatic substitution of anisole derivatives.

Keywords : Phosphine; N-Heterocyclic carbene; Organocatalysis
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1) Yasui, K.; Kamitani, M.; Tobisu, M. Angew. Chem. Int. Ed. 2019, 58, 14157-14161.

2) Yasui, K.; Kamitani, M.; Fujimoto, H.; Tobisu, M. Org. Lett. 2021, 23, 1572-1576.

3) Ito, S.; Fujimoto, H.; Tobisu, M. J. Am. Chem. Soc. 2022, 144, 6714-6718.

4) Fujimoto, H.; Kusano, M.; Kodama, T.; Tobisu, M. Org. Lett. 2020, 22,2293-2297.

5) Fujimoto, H.; Kodama, T.; Yamanaka, M.; Tobisu, M. J. Am. Chem. Soc. 2020, 142, 17323-17328.
6) Fujimoto, H.; Kusano, M.; Kodama, T.; Tobisu, M. J. Am. Chem. Soc. 2021, 143, 18394-18399.
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Site-selective C—H Functionalization by Cooperative Metal Catalysis (Graduate School of
Engineering, Kyoto University)O Yoshiaki Nakao

C-H functionalization has had significant attention in organic synthesis to streamline
chemical processes of useful molecules. It is highly desired that one can control the site-
selectivity of C—H functionalization not by specially designed directing groups but by catalysts
with compounds bearing common simple functional groups. We have taken advantages of
catalytic Lewis-pair formations to electronically activate substrates and control the site-
selectivity of metal-catalyzed C—H functionalization reactions. In this presentation, C—C and
C-B bond-forming reactions through C—H activation by cooperative transition metal/Lewis
acid catalysis will be discussed. Common Lewis acid catalysts derived from boron and
aluminum are demonstrated to be highly efficient co-catalysts for metal-catalyzed arene C—H
functionalization. For example, steric repulsion between the Lewis acids and transition metal
catalysts allows para-selective C—H functionalization, whereas ligands bearing such Lewis
acid moieties are shown to be effective to control meta-selective C—H functionalization.
Keywords : Cooperative Catalysis; C—H Functionalization, Borylation, Alkylation
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Synthesis of Biomimetic Cluster Complexes and Reduction of Inert Small Molecules (' Institute
for Chemical Research, Kyoto University) O Yasuhiro Ohki'

Among various enzymatic reactions, multiple-electron reduction and oxidation reactions are
catalyzed by cluster complexes comprising multiple transition metal atoms. Inspired by the
unique functions of these clusters in enzymes, we synthesized artificial cluster complexes as
functional analogues. Representative achievements include the first catalytic N, reduction by
Mo-Fe-S clusters, direct conversion of CO; into hydrocarbons catalyzed by Fe-S clusters, and
synthesis and catalytic applications of phosphine-supported Fe- and Co-hydride clusters.
Keywords : Transition Metal Complexes, Metal-Sulfur Clusters; Small Molecule Activation,
Iron; Molybdenum
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Fusion of Nano Precision Synthesis and Continuous Tracking of Molecular Dynamics: The
Dawn of Cinematic Molecular Science (The University of Tokyo, “Molecular Technology
Innovation” Presidential Endowed Chair) O Takayuki Nakamuro

Electron microscopy is a powerful analytical technique that allows us to observe atoms and
molecules. However, the methodology to successfully bring the desired molecules into the
observation field and to analyze their dynamics sequentially has been lacking. In this
presentation, I will explain a method named "Visual molecular science" for analyzing
molecular dynamics by integrating nano precision synthesis and continuous tracking methods.
Recent developments in the field of self-organization by SMART-EM will be discussed in
detail, especially the time evolution of inorganic compounds from ionic pairs to nanocrystals,
and the development of methodologies for analyzing peptide aggregation processes.

Keywords : Self-organization, Transmission Electron Microscopy; Nucleation; Atomic-
resolution; Single-molecule

EFHMBERII D TRF EREWETH D, ETTISSI(EB) R S TLUk,
ERRBIIERESEMRTHY, 27 T4 TEBHCTIOKEH LIz Z 308 @E%E!’Jiﬁ
BT 20 FIETH D, S OICIXBEBHBIEICHE L2V 7 ViRNERIC
%/Vwa®%%Aﬁ®&%ﬁm£ @é ZOE T TRZR E L TOHIR, &

ARFEO RO Z S HEBEIC L 20 RO, T70bb a1 &%t
%&Ltﬁ%@ EDfH T LFIC iék%ﬁ%%kbfﬂ%ﬁf%hf%k

Anl, A BB e Bkt 2 B Leirst 2 B L, FEVEHnBRIC s 1T 2R
SO Z B8 LT o FEEERe (B3 2 SRR JE 21T o 7. b2 AREERIGE T
2T, ZRFEREORMBRAESCTHD (B ML) ICRICEREZBE, &I
IRk AL EE @ﬁﬁb%%ﬁ#é%@\%ﬂ%®#%%ﬁﬁﬁé

56
ET#

gﬁg:zig‘g:! > p~tomycm antlblotl '

1) T. Nakamuro, M. Sakakibara, H. Nada, K. Harano, J. Am. Chem. Soc. 2021, 143, 1763. (Highlighted
in JACS Spotlights, J. Am. Chem. Soc. 2021, 143, 1681.)
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144,13612.
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Understanding of Molecular Transfer between Aqueous Phase and Micelles and Its Application
to Microbioassays ('Institute of Multidisciplinary Research for Advanced Materials, Tohoku
University) OMao Fukuyama'

Micrometer-sized water-in-oil droplets (microdroplets) has been utilized as a chemical
container for trace bioassays since they can compartmentalize small amount of reagents and
samples. Conventionally, microdroplets were only used for compartmentalization, and
chemical pretreatments, such as preconcentration and purification, for microdroplets’ contents
were limited. Recently, we found that spontaneous emulsification (SE) occurred at the
microdroplets’ surface when the microdroplets were immersed in an organic phase containing
Span 80, a non-ionic surfactant, and reagents in the microdroplets were selectively enriched
during SE. We established the selective enrichment as a pretreatment for trace analysis in
microdroplets based on understanding molecular transport between microdroplets and Span 80
reverse micelles during SE. To indicate the applicability of this method to biochemical analyses,
the control of the protein crystal nucleation and immunoassay was demonstrated in the
microdroplets. This selective enrichment method is expected to enable quantitative analysis of
micro- and submicrometer-sized biochemical phenomena.

Keywords : Microanalysis, Interface chemistry, Surfactant
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1) M. Fukuyama and A. Hibara, Anal. Chem., 2015, 87,7, 3562-3565.
2) M. Fukuyama, A. Hibara, Y. Yoshida, K. Maeda. Anal. Chem. 2017, 89, 17, 9279.
3) M. Fukuyama, M. Tokeshi, M.A. Proskurnin, A. Hibara
Lab Chip, 2018, 18, 356.
4) M. Fukuyama, L. Zhou, T. Okada, K. V. Simonova, M. Proskurnin, A. Hibara
Anal. Chim. Acta, 2021, 1149, pp. 338212 — 338212.
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Development of new synthesis methods and proposition of new design methods for quantum-
sized materials ('Lab. Chem. Life Sci., Tokyo Tech, >*JST-PRESTO) OTakamasa Tsukamoto'-?

‘Clusters materials’ known as ultra-small nanoparticles with 1 nm of diameter have extremely-
high degree of freedom for molecular design, while the technical difficulty of their precise
synthesis and design have been urgent issues for unveiling this frontier of chemistry field. We
have recently developed the new precise synthetic technique of multimetallic clusters, and
successfully obtained clusters exhibiting unique physical and chemical properties. Additionally,
we also constructed new precise design theories of clusters, and successfully proposed ‘higher-
order periodic table’ and discovered ‘super-degenerate substances’.

Keywords : Cluster Materials;, Multimetallic Cluster;, Functional Clusters;, Higher-order
Periodic Table; Super-Degenerate Substances
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1) T. Tsukamoto, et al., Nature Commun. 2018, 9, 3873.

2) T.Tsukamoto, et al., J. Am. Chem. Soc. 2020, 142, 19078.

3) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2020, 59, 23051.

4) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2022, 60, €202114353.
5) T. Tsukamoto, et al., Acc. Chem. Res. 2021, 54, 4486.

6) T. Tsukamoto, et al., Nature Commun. 2019, 10, 3727.

7) T.Tsukamoto, et al., Nature Commun. 2018, 9, 3758.

8) T. Tsukamoto, et al., Nature Rev. Chem. 2021, 5, 338.
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[K103-1vn-01] Exploration of Organosodium Chemistry and Development of
Organic Reactions through Twofold Cleavage and Selective
Cleavage of Inert Bonds
OSobi Asako' (1. RIKEN Center for Sustainable Resource Science)
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[K103-1vn-02] Development of A Practical Synthetic Method for Novel
Organofluorine Molecules
©Shintaro Kawamura'? (1. RIKEN CSRS, 2. RIKEN CPR)
4:40 PM - 5:10 PM

[K103-1vn-03] Computation-based Approach for the Development of
Multicomponent Reactions to Form Fluorine-containing Molecules
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5:10 PM - 5:40 PM
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[K103-1vn-05] Carbocation Generation Through Light-Driven Radical-Polar
Crossover and the Application to Bond Formation Reaction
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Exploration of Organosodium Chemistry and Development of
Organic Reactions through Twofold Cleavage and Selective
Cleavage of Inert Bonds

(RIKEN Center for Sustainable Resource Science) OSobi Asako
Keywords: Sodium;  Molybdenum;  Deoxygenation;  Retro-cyclopropanation;
Spirobipyridine; Remote steric control

The development of technologies to utilize the earth-abundant metal and organic
resources without relying on scarce resources is essential for the sustainable development of
society. This presentation introduces our recent efforts towards this goal; we have developed
sustainable organic synthesis using sodium dispersion, a Mo/quinone species for the
diazo-free generation of carbene species from stable and readily available compounds, and a
SpiroBpy ligand that enables the site-selective functionalization of arenes under remote
steric control.

1. Exploration of organosodium chemistry'

Sodium, the most abundant alkali metal in the Earth’s crust and the ocean, has met with
limited success in organic synthesis because organosodium compounds have long been
considered inferior to organolithium compounds, which have dominated synthetic organic
chemistry during the last century. To change the status quo, we launched a research program
to explore organosodium chemistry, also in consideration of the growing demand for
sustainable syntheses without recourse to precious elements such as lithium. We developed
methods that offer efficient access to a large variety of organosodium compounds by (A)
two-electron reduction of aryl halides, (B) halogen—sodium exchange, and (C)
deprotonation by sodium bases. These organosodium compounds were found to participate
in the Pd-catalyzed Negishi and Suzuki—Miyaura cross-coupling reactions after being
transmetallated to zinc or boron

A 2 e~ Reduction of ArX (X = Cl, Br) D Organosodium-Based Cross-Coupling
compounds. They also underwent

Na dispersion
direct coupling without prior X 0-30°C Na

transmetalation (D). Thus, we have B Halgen-Sodium Exchange (X =Br, )

demonstrated that the reactions using x R @ Na —|—tPd

organosodium compounds have great € Deprotonation of AtH Direct Na coupling
. . alkyl-Na Negishi coupling (with ZnX5)
potential to replace the established H Na Suzuki-Miyaura coupling (with B(OR)s)
. . . RoN-Na
organolithium-based reactions.

2. Generation of metal carbenes from stable precursors via two-fold cleavage of inert
bonds

Despite the widespread use of diazo compounds as convenient precursors of carbene
species in organic synthesis, their inherent explosive and toxic nature often limits synthetic
applications resulting in much attention to the identification of stable and safe surrogates.
We found that the molybdenum species easily prepared from Mo(0) and quinone enables the
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use of carbonyl compounds and cyclopropanes as
unconventional stable carbene precursors via twofold
cleavage of inert bonds. Mo(CO)s/quinone complexes - - o™
effected a series of deoxygenative cyclizations of ko O\l >:’:01°_O
carbonyl compounds and -catalytic deoxygenative o
coupling for olefin synthesis.®® The Mo/quinone ) >:II|:/Itr\O
system was also found to enable the catalytic -
retro-cyclopropanation reaction, i.e., fragmentation of a cyclopropane into ethylene and a
carbene species. The reaction allows for the uncommon use of cyclopropanes as Cl
synthetic units in contrast to conventional reactions where cyclopropanes are used as C3
synthetic units.’

Mo + quinone

3. Regioselective C—H functionalization of arenes under remote steric control'

Regioselective functionalization of hydrocarbon resources such as alkylbenzenes has
been challenging due to the lack of strong interactions such as hydrogen bonding and Lewis
acid-base interactions for substrate recognition. This problem was overcome by designing a
bifunctional SpiroBpy ligand, a three-dimensionally expanded bipyridine bearing a "roof"
for remote steric control. The Ir/SpiroBpy catalyst prevents the approach of the substrate in
the para orientation, whereas it accommodates the substrate in the meta orientation,
enabling the unprecedented j/
meta-selective borylation of simple arenes. 6 @. - Q@Bpm
The catalyst forms a loose pocket and () o b )b m

O ,‘/N N N

recognizes the most fundamental property C ,;N'o

_ X SpiroBpy-Bpin
of the compound, shape. Therefore, the  yoserme oo 5t cocasamie
reaction scope is very broad with the R Hepin 200 o) )
. . SpiroBpy-Bpin (4 mol%)
tolerance of a variety of functional groups. @H o, 90, 16h @Bpin
Unlike conventional proximal steric Iy
Bu SiMe; N

(o]
. . . 0Si'Pr, <j 4
control, which is accompanied by a @ @ @ @ ey,
Bpin Bpin Bpin Bpin

decrease in reactivity, remote steric Bpin
55% (84%) 77% (85%) 62% (75%) 66% (84%) Caramiphen derivative
2311 18:1 22:1 21: 67% (83%)

The yields were deteremined by isolation. 'H NMR yields are shown in parentheses. 20:1
The selectivity, expressed as meta + di/ para, is shown.

control can achieve both high selectivity

and reactivity.

1) Asako, S.; Nakajima, H.; Takai, K. Nat. Catal. 2019, 2, 297. 2) Asako, S.; Takahashi, I.; Nakajima,
H.; Tlies, L.; Takai, K. Commun. Chem. 2021, 4, 76. 3) Asako, S.; Kodera, M.; Nakajima, H.; Takai,
K. Adv. Synth. Catal. 2019, 361, 3120. 4) Asako, S.; Takahashi, I.; Kurogi, T.; Murakami, Y.; Ilies, L.;
Takai, K. Chem. Lett. 2022, 51, 38. 5) De, P. B.; Asako, S.; llies, L. Synthesis 2021, 53, 3180. 6)
Asako, S.; Ishihara, S.; Hirata, K.; Takai, K. J. Am. Chem. Soc. 2019, 141, 9832. 7) Asako, S.;
Kobayashi, T.; Ishihara. S.; Takai, K. Asian J. Org. Chem. 2021, 10, 753. 8) Banerjee, S.; Kobayashi,
T.; Takai, K.; Asako, S.; Ilies, L. Org. Lett. 2022, 24, 7242. 9) Asako, S.; Kobashi, T.; Takai, K. J. Am.
Chem. Soc. 2018, 140, 15425. 10) Ramadoss, B.; Jin, Y.; Asako, S.; Ilies, L. Science 2022, 375, 658.
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Development of A Practical Synthetic Method for Novel Organofluorine Molecules
(Catalysis and Integrated Research Group, Center for Sustainable Resource Science RIKEN &
Synthetic Organic Chemistry Laboratory, RIKEN Cluster for Pioneering Research)
OShintaro Kawamura

A novel and practical synthetic method for fluoroalkyl molecules is on demanded because
of their increasing importance as pharmaceuticals. We have succeeded to develop
difunctionalization-type fluoroalkylations of alkenes and alkynes by precisely controlling the
reactivity of fluoroalkylating reagents. First, we established an alkene difunctionalization
method for the synthesis of trifluoromethyl molecules by using Togni reagent. Two activation
methods for it with a catalyst and an electron donor were exploited, greatly expanding the
structural diversity of the products. Next, a practical and versatile fluoroalkylation reaction
using fluorinated carboxylic anhydrides was developed. Diacyl peroxides were prepared from
them in situ and employed in the reaction. The key to success was to control the reactivity of
radical intermediates with the aid of copper catalyst or substrate structures.

Keywords : Organofluorine Molecule; Fluoroalkylation; Diacyl Peroxide,; Radical Reaction;
Copper Catalyst
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1) (a) S. Kawamura, M. Sodeoka, Bull. Chem. Soc. Jpn. 2019, 92, 1245. (b) S. Kawamura, M. Subrata, M. Sodeoka,
Org. Biomol. Chem. 2021, 19, 2096. (c) S. Mukherjee, S. Kawamura, M. Sodeoka, Aldrichimica Acta 2021, 55, 17.
(d) Perfluoroalkylation Using Perfluorocarboxylic Acids and Anhydrides, S. Kawamura, M. Sodeoka,
Organofluorine Chemistry: Synthesis, Modeling, and Applications, Szabo and N. Selander Eds., Wiley, 2347, 2021.
2) (a) H. Egami, R. Shimizu, S. Kawamura, M. Sodeoka, Angew. Chem. Int. Ed. 2013, 52, 4000. (b) H. Egami, S.
Kawamura, A. Miyazaki, M. Sodeoka, Angew. Chem. Int. Ed. 2013, 52, 7841. (c) S. Kawamura, H. Egami, M.
Sodeoka, J. Am. Chem. Soc. 2015, 137, 4865. (d) H. Egami, Y. Usui, S. Kawamura, S. Nagashima, M. Sodeoka,
Chem. Asian J. 2015, 10, 2190. (e) S. Kawamura, D. Sekine, M. Sodeoka, J. Fluorine Chem. 2017, 203, 115. (f) R.
Murakami, D. Sekine, Y. Aoki, S. Kawamura, M. Sodeoka, Tetrahedron 2019, 75, 1327.

3) (a) S. Kawamura, M. Sodeoka, Angew. Chem. Int. Ed. 2016, 55, 8§740. (b) S. Kawamura, K. Dosei, E. Valverde,
K. Ushida, M. Sodeoka, J. Org. Chem. 2017, 82, 12539. (¢) S. Kawamura, C. J. Henderson, Y. Aoki, D. Sekine, S.
Kobayashi, M. Sodeoka, Chem. Commun. 2018, 54, 11276. (d) E. Valverde, S. Kawamura, D. Sekine, M. Sodeoka,
Chem. Sci. 2018, 9, 7115. (e) Y. Aoki, S. Kawamura, M. Sodeoka, Org. Synth. 2021, 98, 84. (f) T. Tagami, Y. Aoki,
S. Kawamura, M. Sodeoka, Org. Biomol. Chem. 2021, 19, 9148.
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Computation-based Approach for the Development of Multicomponent Reactions to Form
Fluorine-containing Molecules (WPI-ICReDD, Hokkaido University & JST-ERATO)

OHiroki Hayashi

Quantum chemical calculations have been widely leveraged in organic chemistry for
understanding properties of molecules and mechanism of chemical reactions. Such studies can
provide insights into the factors that control yield or selectivity in reactions, whereas the use of
quantum chemical calculations for foreseeing unknown reaction process can potentially guide
a strategy for reaction design and thus accelerate further methodology development. Here, we
demonstrate computation-based reaction development using an algorithm for automated search
for chemical reaction pathways using quantum chemical calculations, termed artificial force
induced reaction (AFIR) method. Based on the computational simulations of chemical
reactions by the AFIR method, we identified the three-component reactions with
difluorocarbene to provide difluoroglycine derivatives or a,a-difluorinated N-heterocycles.
Keywords : Synthetic Organic Chemistry; Computational Science;, Quantum Chemical
Calculation; Multicomponent Reaction,; Fluoroalkylation
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Computational Retrosynthetic Analysis

Experimental Realization

potential substrates Me;3SiCF,Br CO, (1 atm) + o
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NHs + w7y + CO RN * ©
Y AFIR 3+ e 2 (1 equiv) Ph3SiF,+NBu, THF FF
} F (1 equiv) -40°C,16 h 25 examples

substrate candidates FF FF
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Experimental Realization

HN= + O= +

H
X<
e

o=
. F
HN= + i . 48 examples
w\ } accessible motifs:
o= + O= F reaction path  predicted product:

network

fluorinated
N-heterocycles
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1) S. Maeda, Y. Harabuchi, H. Hayashi, T. Mita. Annu. Rev. Phys. Chem. 2023, DOI:
10.1146/annurevphyschem-102822-101025. 2) T. Mita, Y. Harabuchi, S. Maeda, Chem. Sci.
2020, 11, 7569. 3) H. Hayashi, H. Takano, H. Katsuyama, Y. Harabuchi, S. Maeda, T. Mita,
Chem. Eur. J. 2021, 27, 10040. 4) H. Hayashi, H. Katsuyama, H. Takano, Y. Harabuchi, S.
Maeda, T. Mita, Nat. Synth. 2022, 1, 804.
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REBEFBRIZEN LS DAILAFF UMAMRIERE

CRAURTR) ORE 1
Surface FElectron Transfer-Assisted Radical Cation Cycloadditions (Tokyo University of
Agriculture and Technology) OYohei Okada

Generation and control of reactive species are the key for reaction development in the field
of synthetic organic chemistry. Electron transfer processes enabled by the use of electrical or
solar energies make possible to generate radical ions from bench stable chemicals, which can
drive several reactions as unique intermediates. As for the use of solar energy in this field,
molecular sensitizers, including metal complexes and organic dyes, have recently been first
options to induce homogeneous electron transfer processes. On the other hand, although
semiconductors such as titanium dioxide (TiO») have also long been recognized as powerful
redox options, they have mainly been used in the field of inorganic chemistry to promote
carbon-carbon bond cleavages and/or water splitting and their use in modern synthetic organic
chemistry is somewhat limited, where carbon-carbon bond formations are of central interest.

In this context, we recently revisited semiconductors, in particular dispersed TiO»
nanoparticles, to facilitate carbon-carbon bond formations. Our previous reaction
developments were carried out by using electrochemical methods, where reductive and
oxidative electron transfers are induced at the surface of cathode and anode, respectively. Both
electrodes are spatially separated and in general, reduction and oxidation take place at the
different surfaces. In contrast, both reductive and oxidative electron transfers can potentially
occur at the same surface of dispersed TiO» nanoparticles. This clearly differs from
electrochemical methods, and we expected that such bidirectional electron transfers (both
reductive and oxidative) would be beneficial in promoting redox neutral reactions. For such
reactions to be initiated and terminated, both reductive and oxidative electron transfers should
be involved and, in this sense, dispersed TiO, nanoparticles would be more advantageous than
electrochemical methods.

In this talk, I will focus on heterogeneous surface electron transfer at electrodes or dispersed
TiO: nanoparticles and will present carbon-carbon bond forming cycloadditions that proceed
radical cation species as reactive intermediates.

Keywords: Surface Electron Transfer; Radical Cation; Cycloaddition, Electrochemistry; TiO;
Nanoparticles
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el LGRS T, 2O E L U CTEEBLEOMEIRIC BV CRE — [RHE
A DORASCKDGRERETHHEOTH Y, AELZTOWMEFNIR SN TWVD
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1) For selected reviews and examples, see: a) Redox-Tag Processes: Intramolecular Electron Transfer
and Its Broad Relationship to Redox Reactions in General. Okada, Y.; Chiba, K., Chem. Rev. 2018, 118,
4592-4630. b) Electron-Transfer-Induced Intermolecular [2 + 2] Cycloaddition Reactions Based on the
Aromatic “Redox Tag” Strategy. Okada, Y.; Nishimoto, A.; Akaba, R.; Chiba, K. J. Org. Chem. 2011,
76, 3470-3476. c) Aromatic “Redox Tag”-assisted Diels-Alder reactions by electrocatalysis. Okada, Y.;
Yamaguchi, Y.; Ozaki, A.; Chiba, K. Chem. Sci. 2016, 7, 6387—6393.

2) For selected reviews and examples, see: a) Synthetic Semiconductor Photoelectrochemistry. Okada,
Y. Chem. Rec. 2021, 21, 2223-2238. b) TiO, Photocatalysis in Aromatic “Redox Tag”-Guided
Intermolecular Formal [2 + 2] Cycloadditions. Okada, Y.; Maeta, N.; Nakayama, K.; Kamiya, H. J. Org.
Chem. 2018, 83, 4948-4962. c) Radical Cation Diels-Alder Reactions by TiO, Photocatalysis.
Nakayama, K.; Maeta, N.; Horiguchi, G.; Kamiya, H.; Okada, Y. Org. Lett. 2019, 21, 2246-2250. d)
Design of Photocatalytic [2 + 2] Cycloaddition Reaction using Redox-Tag Strategy. Hashimoto, Y.;
Horiguchi, G.; Kamiya, H.; Okada, Y. Chem. Eur. J. 2022, 28, €202202018.
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FEREN RS SOOI —BERERBICEDNDIVLRAFA VORE L
AR AR IEA~D A

CRARAEWr) OREB—%
Carbocation Generation Through Light-Driven Radical-Polar Crossover and the Application to
Bond Formation Reaction (/CR, Kyoto Univ.) OKazunori Nagao

We developed synthetic methods to generate a carbocation through light-driven radical-polar
crossover which combined a visible-light mediated photoredox catalysis with radical-polar
crossover mechanism. This protocol enabled to generate a carbocation from abundant
molecules under strong acid-free and redox-neutral conditions. The generated carbocation was
applicable to various bond formation reactions to provide highly functionalized molecules.
Keywords : Carbocation, Photoredox Catalyst, Radical-Polar Crossover, Alkylation
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1) Shibutani, S.; Kodo, T.; Takeda, M.; Nagao, K.; Tokunaga, N.; Sasaki, Y.; Ohmiya, H. J. Am. Chem.
Soc. 2020, 142, 1211-1216.

2) Nagao, K.; Ohmiya, H. J. Synth. Org. Chem. Jpn., 2021, 79, 1005-1012.

3) Kodo, T.; Nagao, K.; Ohmiya, H. Nat. Commun. 2022, 13,2684.

4) Shibutani, S.; Nagao, K.; Ohmiya, H. Org. Lett. 2021, 23, 1798-1803.

5) Nakagawa, M.; Matsuki, Y.; Nagao, K.; Ohmiya, H. J. Am. Chem. Soc. 2022, 144, 7953—7959.
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M ZEFANDFALADIZ L B2 FREEEBERIS
(RABET) OFFi% 1R

Molecular Manipulation by Confinement in a Discrete Cavity for Precise Molecular
Conversion (Graduate School of Engineering, The University of Tokyo) OHiroki Takezawa

Chemical properties of organic molecules largely depend on their conformations. Here,
conformational manipulation by molecular confinement in a coordination cage has been
developed to alter the reactivities and reaction selectivities of the substrates. The molecular
confinement enabled mechanical manipulations such as fold, bend, and twist to realize unusual
activation and selectivity switching. This methodology provides a new approach to controlling
organic reactions, which is hardly achieved by conventional methods. New host—guest systems
to widen a target scope and enhance the confinement effect will also be discussed.

Keywords : Molecular Confinement;, Host—Guest; Molecular Recognition, Conformational
Fixing; Selective Reaction
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1) H. Takezawa, M. Fujita, Bull. Chem. Soc. Jpn. 2021, 94, 2351. 2) H. Takezawa, T. Kanda, H. Nanjo,
M. Fujita, J. Am. Chem. Soc. 2019, 141, 5112. 3) H. Takezawa, Y. Fujii, T. Murase, M. Fujita, Angew.
Chem. Int. Ed. 2022, 61, €202203970. 4) H. Takezawa, K. Shitozawa, M. Fujita, Nat. Chem. 2020, 12,
574.5) H. Tamura, H. Takezawa. M. Fujita, H. Ishikita, Phys. Chem. Chem. Phys. 2022, 24, 21367. 6)
H. Takezawa, R. Tabuchi, H. Sunohara, M. Fujita, J. Am. Chem. Soc. 2020, 142, 17919. 7) R. Tabuchi,
H. Takezawa, M. Fujita, Angew. Chem. Int. Ed. 2022, 61, €202208866. 8) Y. Tamura, H. Takezawa, M.
Fujita, J. Am. Chem. Soc. 2020, 142, 5504. 9) H. Sunohara, K. Koyamada, H. Takezawa, M. Fujita, Chem.
Commun. 2021, 57, 9300.
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RELBBODFEBREREBAO—FBHMTFMEEICE D HEH
BE O &l AL

CRKRPeka k) EH %

Development of material functionalities via temporal activations of stable supramolecular

transition-metal complexes (Graduate School of Arts and Sciences, The University of Tokyo)
OHiroshi Masai

Polymer materials bearing chemically cleavable bonds can be used for chemical sensing,
tunable functionality, and material degradation. The high designability of chemical reactions
enables the development of materials with diverse functionalities. However, their cleavable
bonds with high reactivity would decrease the long-term stabilities of the materials. In this
study, the temporal activation of stable materials under external stimuli was developed using
supramolecular transition-metal complexes. A polymer material bearing stabilized platinum
complexes with cyclodextrin derivatives exhibited unique reactivity for acid degradation under
UV-light irradiation.

Keywords : Metal Complexes, Supramolecular Structures, Cyclodextrins, Kinetic Stability,
Polymer Network Materials
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Responsive cyanide-based organic-inorganic hybrids composed of dynamic structures
(Department of Chemistry, Faculty of Science, Kyushu University) ORyo Ohtani

We have investigated cyanide-based metal complexes, which were synthesized by combining
[M(CN)4]* (M = Pt, Pd, Ni) or [MN(CN)4]* (M = Mn, Cr, Re) with metal complex cations,
metal ions, and organic cations, by focusing on their dynamic structures such as thermal
expansion, polarity and phase transition. In this presentation, we will introduce the design
guidelines and the structural and functional properties that cannot be approached by
conventional cyanide-based metal complexes.

Keywords : Cyanide; Organic-Inorganic Hybrid; Coordination Polymer
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A new field of environmental materials by hierarchical structure control under microscopic
solid-liquid interfaces as reaction fields (Japan Atomic Energy Agency) Yurina Sekine

In aqueous solutions, various microscale solid-liquid interfaces are formed by water-ice phase
transition and crystal precipitation, and molecular structures change drastically at these
interfaces. Utilizing the knowledge obtained by analyzing the correlation between micro
structural changes and physical properties in the system, we have been promoting research on
hierarchical structure control by using the solid-liquid interface as a reaction field. I will discuss
the results of developing functional environmental materials using natural polymers such as
cellulose nanofibers and food waste bone, respectively.

Keywords : Solid-liquid interface, Phase transition, Environmental materials, water, ice
crystallization
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