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Studies on Multiple-Photon Responses of Molecules in Condensed Phase by Ultrashort Pulsed
Lasers

(Graduate School of Engineering Science, Osaka University) (OHiroshi Miyasaka

Molecules in electronically excited states play important roles in light energy conversion,
artificial and natural photosyntheses, and many photo-functional processes. Reactions of
excited state molecules start by the light irradiation as a time origin and, accordingly, detailed
dynamics and mechanism can be directly elucidated by time-resolved measurements in
principle. Information obtained from these studies can lead to the acquisition of rational
principles for the design of advanced systems and the progress of basic chemical reaction
theories. From these viewpoints, we have developed time-resolved detection methods using
ultrashort pulsed lasers and applied these to the elucidation of elementary photochemical
reactions as well as mechanisms of photo-functions in molecular systems. On the basis of these
results, we have explored new responses induced by multiphoton absorption and multiple
excitation, many of which are beyond the restriction of “one-photon, one-response of one-
molecule in the lowest exited state”. In this lecture, some of our results relating to above
subjects will be introduced.

Keywords : Photochemistry;, Ultrafast Phenomena; Time-resolved Detection; Multiple
Excitation; Multiphoton Absorption
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[1] H. Miyasaka, H. Sotome, S. Ito, in Photosynergetic Responses in Molecules and Molecular
Aggregates, pp. 3-28, Eds. H. Miyasaka, K. Matsuda, J. Abe, Tsuyoshi Kawai, Springer (2020).
2] =ik 1, L H&Z N, JEEF, 52 (2021), 46-53.
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Development of Functional Organic Dyes and Paper-Based
Analytical Devices for Chemical and Biochemical Sensing

(Graduate School of Science and Technology, Keio University) ODaniel Citterio
Keywords: Optical sensing; Imaging; Paper microfluidics; Inkjet printing; Point-of-care-
testing

(Bio)Chemical sensors are indispensable tools in analytical chemistry allowing to
selectively detect target compounds without the need for prior separation even in complex
mixtures. This presentation will introduce two major topics related to (bio)chemical sensing:
1) the design and synthesis of functional organic dyes for application to optical chemical
sensors and for imaging, and 2) the development of microfluidic paper-based analytical devices
(uPADs) for point-of-care testing (POCT) applications.

Functional organic dyes play important roles in optical (bio)chemical sensing by
selectively converting chemical information into an optically detectable signal in the form of
color (absorbance, reflection), fluorescence or bioluminescence. In addition, they are widely
applied for biological imaging. The near-infrared (NIR) spectral range is of particular interest,
due to the absence of intrinsically light absorbing and emitting interfering species and deeper
penetration of NIR light through biological tissues. We have developed various types of
fluorescent dyes such as squaraine and boron dipyrromethene (BODIPY) derivatives. The main
feature of these dyes is that they combine strong absorption/fluorescence emission properties
with sharp spectra in the NIR region. In particular, fluorescent dyes based on BODIPY show
very high molar absorption coefficients and fluorescence quantum yields, narrow spectral
widths, and high stability.! We are also focusing on the development of NIR bioluminescent
substrates. The emission wavelength range of conventional bioluminescence systems has been
limited to the visible region. Most previous approaches aimed at extending the wavelength of
light emission based on bioluminescence resonance energy transfer (BRET) systems, resulting
in a significant decrease in luminescence due to energy loss. We developed NIR emitting
luciferins by modifying the molecular structure of the natural luciferin chromophore itself
through rational molecular design, and successfully applied it to in vivo imaging.*

In recent years, microfluidic paper-based analytical devices (WPADs) have evolved into
a very active research field in analytical chemistry.® The primary attractiveness of paper lies in
its ability to spontaneously transport liquids through capillary forces without external pumping,
in addition to low cost and widespread availability. Our group has been among the pioneers in
this field, with the goal of creating single-use, low-cost analytical devices of highest user-
friendliness applicable for point-of care-testing (POCT) by untrained end-users at any place
(e.g. developing countries, home healthcare). We became first to use inkjet printing technology
for the fully integrated fabrication (microfluidic patterning and assay reagent deposition) of
such devices.! Rapid, precise, and reproducible deposition of a broad variety of functional
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materials, including analytical assay reagents and biomolecules, has made inkjet printing an
effective tool for the fabrication of uPADs.’ Inkjet printing-based approaches resulted in the
highly reproducible fabrication of various types of PADs, as for example demonstrated by the
first fully inkjet-printed potentiometric sensor combining an ion-selective electrode with an
Ag/AgCl reference electrode on a single-use paper platform.®

More recently, we started focusing on the development of uPADs for equipment- and
calibration-free semiquantitative clinical assays, demonstrating that pPADs can serve as
alternatives to significantly more expensive and time-consuming conventional assays. One
example is a uPAD for “distance-based” readout of fluorescence signals, applied to the
detection of the tear fluid glycoprotein lactoferrin.” uPADs for “distance-based” signaling
enable analyte concentration readout by judging the length of a color-changed section of a
microfluidic channel on paper, like a classical thermometer. Another example is a pPAD
enabling the direct visualization of the urinary albumin (Alb) index (albumin/creatinine ratio)
by a graphical method, relying on the simultaneous naked eye detection of Alb and creatinine
(Cre) on a single device.® For the analysis of a different target in urine (8-hydroxy-2’-
deoxyguanosin), a “text-displaying” approach for instrument-free semiquantitative readout of
competitive lateral-flow immunoassays with high potential for general applicability was
developed.” In all these cases, inkjet printing plays an essential role for the successful
realization of the devices. Finally, we have demonstrated uPADs as a new platform for antibody
detection by making use of bioluminescence resonance energy-transfer (BRET) switching
sensor proteins.'’ In contrast to intensity-based bioluminescence signaling, the BRET
mechanism enables time-independent color change-based readout of bioluminescence with a
digital camera or a smartphone.

1) a) K. Umezawa, Y. Nakamura, H. Makino, D. Citterio, K. Suzuki, J. Am. Chem. Soc. 2008, 130, 1550.
b) K. Umezawa, A. Matsui, Y. Nakamura, D. Citterio, K. Suzuki, Chem. Eur. J. 2009, 15, 1096. 2) Y.
Ikeda, T. Nomoto, Y. Hiruta, N. Nishiyama, D. Citterio, Anal. Chem. 2020, 92, 4235. 3) K. Yamada, H.
Shibata, K. Suzuki, D. Citterio, Lab Chip 2017, 17, 1206. 4) K. Abe, K. Suzuki, D. Citterio, Anal. Chem.
2008, 80, 6928. 5) K. Yamada, T. G. Henares, K. Suzuki, D. Citterio, Angew. Chem. Int. Edit. 2015, 54,
5294. 6) N. Ruecha, O. Chailapakul, K. Suzuki, D. Citterio, Anal. Chem. 2017, 89, 10608. 7) K. Yamada,
T. G. Henares, K. Suzuki, D. Citterio, ACS Appl. Mater. Interfaces 2015, 7, 24864. 8) R. Hiraoka, K.
Kuwahara, Y.-C. Wen, T.-H. Yen, Y. Hiruta, C.-M. Cheng, D. Citterio, ACS Sens. 2020, 5, 1110. 9) K.
Misawa, T. Yamamoto, Y. Hiruta, H. Yamazaki, D. Citterio, ACS Sens. 2020, 5, 2076. 10) a) K. Tenda,
B. Van Gerven, R. Arts, Y. Hiruta, M. Merkx, D. Citterio, Angew. Chem. Int. Edit. 2018, 57, 15369. b)
K. Tomimuro, K. Tenda, Y. Ni, Y. Hiruta, M. Merkx, D. Citterio, ACS Sens. 2020, 5, 1786. c) R. Shimazu,
K. Tomimuro, Y. Ni, C. Malegori, V. Hamedpour, Y. Hiruta, P. Oliveri, M. Merkx, D. Citterio, Sens.
Actuators, B 2022, 352, 131002.
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Development of Precisely Controlled Structures with Typical Metal
Elements for Superatoms

(Laboratory for Chemistry and Life Science, Tokyo Institute of Technology)
OTetsuya Kambe
Keywords: Superatoms; Metallodendrimers; Typical Metal Elements

Metal particles consisting of several or a dozen metal atoms can behave like atoms. These
substances, which are called superatoms, are expected to be new building blocks for materials.
Although research on superatoms has been developed in theoretical science and synthesized
successfully in gas-phase, solution-phase synthesis is still difficult. In this research, solution-
phase synthesis of superatoms is investigated via the preparation of metallodendrimers with
typical metal elements (Figure 1).!* The solution-phase synthesis of superatoms was achieved
by controlling the assembly of various typical metal elements to realize precisely quantitative

control of atoms. Based on q, aPPYPe0,
the assembly of typical 4 'fsw ‘*‘ ?‘F.’o & :% " g:",.

. @ & )
metal elements, functional [B \c \N {o l \N ” ‘o N
materials such as integrated [Al \ si \P {s l @_ o {?‘ 4 &} ) i NM
illuminants and reducing ‘Galee . \Se\ R M NN | M
capsules, 13-atom assembly |- N o NN 1o o 20, o
and ratio control of metals ['" [Sn[Sb{Te @ "’3 "
were also developed. u@lﬂ\zt 3‘ .“5‘.

DPAG4 PyDPAG4
Figure 1. Typical metal elements and structures of DPAs.

(1) Preparation of precisely controlled metallodendrimers with typical metal elements

A 4th generation dendrimer (Generation-4 Dendritic Polyphenylazomethines; DPAG4)
with phenylazomethine sites on the skeleton possesses a gradient of electron density from the
inner to the outer layers due to the m-conjugated branches. The potential gradient enabled the
changes of basicity on the phenylazomethine sites which can coordinate with Lewis acidic units
stepwisely. In this research, stepwise assembly of various typical metal elements to synthesis
superatoms is investigated. In addition, unique functions have also been realized by using
bismuth and boron species in DPAG4. Integration of photoluminescent units is achieved by the
assembly of bismuth salts.* The investigated luminous dendrimers are also developed for the
application of solid-state emission and optical switching. A BH; assembled dendrimer is found
to behave as a reducing capsule.’ It is useful for the synthesis of ultra-small metal particles due
to the multi-electron reduction feature of the assembled reductants.

(2) Development of the controlled assembly

Metal hybrid assembly can be achieved by using the difference of basicity in assembling
metal species. Here, the coordination strength and fashion were changed through counter
anions of metals.* In addition, finely controlled assembly was developed by using an
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asymmetrical 4¢h generation dendrimer (PyDPAG4) with a pyridine part in the core. The
assembly for PYDPAG4 has realized the control of 1, 1, 3, 2 and 6 units from inner to outer.!”
This fine assembly enabled 13-atom assembly and 1-atom doping for the metal particles. Based
on these features, full range metal ratio control in a dendrimer was also demonstrated.® It was
achieved by the reversed metal assembly in solvent conditions. This reversed-order assembly
solves the inherent problem of increasing the number of assembled metals at the outer positions
of dendrimers.

(3) Synthesis of superatoms in a solution-phase

PyDPAG4, which are similar to DPAG4 skeleton with a pyridine site in the core, was used
for the synthesis of Al;s superatom. The changes in the UV—vis absorption spectrum during
assembling AlCl; were demonstrated. The spectral change is due to the complex formation, and
an observed shift in the isosbestic point reflecting the difference in basicity for imines on each
layer of PyDPAG4. This spectral behavior indicates the stepwise assembly starting from the
inner imine sites. In particular, the isosbestic point of AICI3 assembly was clearly different
before and after 13 equivalents, indicating the successful assembly of 13 molecules of AlCl;
into the PyDPAG4. Then, the AICl; was reduced to prepare a superatom consisting of 13 Al
atoms (Figure 2).!

According to the superatoms, a three-dimensional periodic table has been proposed
considering the superatoms as new building blocks. In order to demonstrate it experimentally,
prepared Gai; and Aly; superatoms were compared.? Both of them are superatoms mimicking
halogens in the same valence electrons, however, their electronic properties were found to be
different. A newly prepared superatom consisting of three gallium atoms was also investigated
through the elucidation of the electronic state and reactivity.

, 0 13 eq.
— 2pS z !
—r#ie
— 232 . ) S Reduc
_ 1D1Ua% . \“k eduction
— 1P8 “3. \ %
— 132 ‘ S/

Figure 2. Aly3 superatom. Superatomic orbitals and a preparation method using a DPA template.

1) T. Kambe, N. Haruta, T. Imaoka, K. Yamamoto, Nature Commun. 2017, 8, 2046. 2) T. Kambe, A.
Watanabe, M. Li, T. Tsukamoto, T. Imaoka, K. Yamamoto, Adv. Mater. 2020, 32, 1907167. 3) a) T.
Kambe, K. Yamamoto, Polym. J. 2021. b) K. Yamamoto, T. Imaoka, M. Tanabe, T. Kambe, Chem. Rev.
2020, /20, 1397. 4) a) T. Kambe, A. Watanabe, T. Imaoka, K. Yamamoto, Angew. Chem. Int. Ed. 2016,
55, 13151. b) T. Kambe, T. Imaoka, K. Yamamoto J. Inorg. Organomet. Polym. 2018, 28, 463. c) T.
Kambe, S. Imaoka, T. Imaoka, K. Yamamoto, J. Nanopart. Res. 2018, 20, 118. d) T. Kambe, R. Hosono,
T. Imaoka, K. Yamamoto, J. Photopolym. Sci. Technol. 2018, 31, 311. ¢) T. Kambe, S. Imaoka, R.
Hasegawa, T. Tsukamoto, T. Imaoka, K. Natsui, Y. Einaga, K. Yamamoto, J. Inorg. Organomet. Polym.
2020, 30, 169. 5) T. Kambe, T. Imaoka, K. Yamamoto, Chem. Eur. J. 2016, 22, 16406. 6) T. Kambe, M.
Li, T. Takamasa, T. Imaoka, K. Yamamoto, Chem. Lett. 2021, 50, 1648.
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Development of Functional Metal Nanoparticles by Solid Solution and Phase Control through
Non-equilibrium Synthesis (Hakubi Center, Kyoto Univ., JST-PRESTO, Grad. Sch. Sci., Kyoto
Univ., iCeMS, Kyoto Univ.) OKohei Kusada

Metal nanoparticles, which are small particles that range around 10 meters in size, show
unique physical and chemical properties. Although many kinds of synthesis techniques
controlling their particle size and shapes have been developed to tune their properties, it was
difficult to obtain the nanoparticles having a nonequilibrium phase. We have developed
nonequilibrium synthesis with chemical reduction methods and obtained a variety of novel
metal nanoparticles such as solid-solution alloys consisting of immiscible elements in the phase
diagram, multi-element solid-solution alloys, and metal nanoparticles with a selectively
controlled crystal structure. These nanoparticles exhibit superior properties including catalysis
to conventional metal nanoparticles. Their syntheses, structures, and properties will be
introduced in the presentation.

Keywords : Metal nanoparticles; Solid-solution Alloy; Phase control; Catalysis;, Multi elements
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Zou# LT DL TRET Y b —2 RS EEr DT/ &e0FRICKI L
72o PdRulr 7/ G4 = el S 0 NOx 3 tI2 60 T, PARu B L O'Rh £V & &
TEED D BIAMETH D Z L 2H A LY, £o 2RI L 2WER & LT,
HaEE 6 iz —ICE b LI A&Eing = b —&a) /K240 T
BT 22 EIZHEPI L, D TRmWERIL T 2 ) — VI bR IR & 5 Z &
ZAGINNCT DI E T ELRT / AEMEROEET / MEHE B D02 7R3 2
EERRHLIEY, ZUHOEET ) 5a0 7 v —5EEEOBTIZ B P LTz Y,

2 O RIFER T /RT3 1T L IR ARG S A G I & BERERR TH D, < DO&R
IR DTS (bee) . AT ERE (hep) . HWONLTHEE (fee) D 3 D& DfIHL
NaEAL, ZREESBEOREF TR —IC Lo TRIESND, G2
(T OBEFIRBIILCT D70, YHELRR L, BIZIE 73027 O Ru 1340 E
Thep LMFERET, RuTF 2RI+ hep #EiEL A L, CO BRLISITHRT L CTHEEILTZ fil
BREZ R 2 R DTV, a3 B ERIETTIE IS B W TR RITEMA O FEH 2 22
X5HZET, fec D RuF S RFEZHDTERTHZ LIZHIIL, feclThep £V b
W CO BLTEMEZ AT HZ L2 LMNCI LY, £z, fcc D Au & hep D Ru D EIE
T/ BEICBN T, E T E 2 (SR D 2 & T R R ORI IS A g R
BRI CE D Z LR ALY, ZNOO/RENDL, ZRETHIEARFIREEZ 25
Tz TikdtEig ] ST/ MEERGEt OB /2 BRI V150 2 L 2R LT,
1) Solid Solution Alloy Nanoparticles of Immiscible Pd and Ru Elements Neighboring on Rh:
Changeover of the Thermodynamic Behavior for Hydrogen Storage and Enhanced CO-Oxidizing Ability,
K. Kusada, et al., J. Am. Chem. Soc., 2014, 136, 1864-1871. 2) A Synthetic Pseudo-Rh: NOx Reduction
Activity and Electronic Structure of Pd-Ru Solid-solution Alloy Nanoparticles, K. Sato, et al., Sci. Rep.,
2016, 6, 28265. 3) Highly Stable and Active Solid-Solution-Alloy Three-Way Catalyst by Utilizing
Configurational-Entropy Effect, K. Kusada, et al., Adv. Mater., 2021, 33, 2005206. 4) Platinum-Group-
Metal High-Entropy-Alloy Nanoparticles, D. Wu, et al., J. Am. Chem. Soc., 2020, 142, 13833-13838. 5)
Nonequilibrium Flow-Synthesis of Solid-Solution Alloy Nanoparticles: From Immiscible Binary to
High-Entropy Alloys, K. Kusada, et al., J. Phys. Chem. C, 2021, 125, 458—463. 6) Discovery of Face-
centered Cubic Ruthenium Nanoparticles: Facile Size-controlled Synthesis using the Chemical
Reduction Method, K. Kusada, et al., J. Am. Chem. Soc., 2013, 135, 5493-5496. 7) Selective control of

fce and hep crystal structures in Au-Ru solid-solution alloy nanoparticles, Q. Zhang, et al., Nat. Commun.,
2018, 9, 510.
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9:00 AM - 9:30 AM
[B101-3am-02] Education for Developing Scientific Potential of Children Born and
Raised in Hokkaido
OKoji Takamura' (1. NIT(KOSEN), Asahikawa College)
9:30 AM - 10:00 AM

©The Chemical Society of Japan



B101-3am-01 AXb2S B1025S52 (2022)

BEFEXZEZBE LEERAMBEREFOM#E

(R KRBT T) O=4F TEf
Promotion of Education for Huma Resources Development in Science through Collaborative

Projects between High Schools and Universities (Graduate School of Science and Engineering,
Tokushima University) ONorikazu Miyoshi

Since moving to Tokushima University in April 1994, he has been Deputy Director
of the General Education Center, which coordinates the first year education of
Tokushima University, and Chairman of the Chemistry Education Council of the
Chugoku and Shikoku Branch of the Chemical Society of Japan (CSJ). Became
chairman of the Chemistry Grand Prix and Olympiad Committee of CSJ, and he has
practiced collaborative projects from enlightenment activities for human resources in
science on a nationwide perspective, to education for leading human resource joined
to the Chemistry Grand Prix and the International Chemistry Olympiad.

Keywords - Human resources, Chemistry Grand Prix
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HEFORFHEBERNZHRSEIHEFDOTE

ETEE) O Fiw]
Education for Developing Scientific Potential of Children Born and Raised in Hokkaido.
(National Institute of Technology (KOSEN), Asahikawa College) OXoji Takamura

In order to enhance children’s abilities, I have pioneered educational methods in the field of
science including chemistry. For example, I have practiced education that places importance
on making students think by themselves. I have also worked on the improvement of teaching
method in experiment class. Thus I have provided opportunities to develop their scientific
abilities and nurture their dreams especially for children who were born and raised in Hokkaido
known as “dosanko,” including students at National Institute of Technology (KOSEN),
Asahikawa College.

In this lecture, I will introduce you to three educational projects in which I played a leading
role: “Hokkaido Junior Doctor Course”, “Experimental Skills Project”, and “Hokkaido Based
Learning Project”.

Keywords : Education, Science, Scientific Potential, Experiments
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Development of Electrodeposition Coating for Solid Oxide Fuel Cells Interconnector (*Osaka
Gas, 2Osaka Gas Marketing, *Shimizu, *Kyocera) OTakayuki Nakao,* Shuichi Inoue,? Tadashi
Saito,? Shigefumi Nishimura,® Tetsuro Fujimoto*

A coating on a Solid Oxide Fuel Cells (SOFC) metallic interconnector is the key technology
for the long-term durability of SOFC. In this research, we achieved a significant reduction in
resistance and improved durability by improving the highly mass-producible electrodeposition
coating method, one of the ceramic coating methods for the SOFC metallic interconnector. A
high molecular weight anionic acrylic resin was synthesized and a self-crosslinking monomer
was added to enable baking and curing at the same time. A silane coupling agent that reacted
with the OH group was added, mixed with the ceramic particles, and the silanol group and the
ceramic particles were coupled by hydrolysis, the dispersibility and uniformly precipitation of
the liquid was improved, and a uniform ceramic film was obtained.

Keywords : Electrochemistry, Solid Oxide Fuel Cells, Electrodeposition Coating
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Figure 1. Image of integration between the anionic electrodeposition resin and ceramic fine particles.
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Figure 2. Voltage change for the electrodeposition coating on the 22Cr-Fe alloy at 973 K (blue line) and
1123 K (pink line), respectively (tested at j = 0.3 Acm2 in air).
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1) T. Nakao, S. Inoue, T. Saito, Z. Tsukamoto, S. Nishimura, T. Fujimoto, Electrochemistry 2021, 89(6),
500.
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ERTECOHBICLLIBEICHKELBEZL DT/ EFLEHE
BHORIH

CRRBE L) O%A &
Self-Assembly of Highly-Entangled Nanostructures by Collaborative Metal n-Coordination
(Graduate School of Engineering, The University of Tokyo)OYuya Domoto

In this lecture, our recent efforts toward development of a new strategy for synthesis of huge
coordination structures with higher molecular complexity will be presented. Collaborative
works of inherently weak and loosely directed m-coordination, between metal ions and
carbon—carbon unsaturated bonds, with other coordination bonds realize unique nanostructures
determined by synchrotron X-ray and NMR analyses. Mainly discussed discrete (M3L,), (M =
Cu(I), Ag(I)) polyhedra with propeller-shaped tripodal ligands (L) exhibited highly entangled
structures based on trifurcate motifs, which are beyond the conventional molecular
entanglements including knots and links, probably derived from highly tolerant and flexible
nature of the metal—acetylene n-coordination.

Keywords : Self-assembly,; Coordination; Silver; Acetylene; Supramolecules
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[17Y. Domoto, M. Abe, T. Kikuchi, M. Fujita, Angew. Chem. Int. Ed. 2020, 59, 3450-3454.

[2] Y. Domoto, M. Abe, M. Fujita, J. Am. Chem. Soc. 2021, 143, 8578-8582.

[3] A. W. Heard, N. M. A. Speakman, J. R. Nitschke, Nat. Chem. 2021, 13, 824-826 (Highlight).
[4] O’Keeffe, M. Treacy, M. M. J. Acta Cryst. A, 2020, 76, 611-621.

[5]S. T. Hyde, M. E. Evans, Proc. Natl. Acad. Sci. USA 2022, 119, ¢2110345118.

[6] Y. Domoto, M. Abe, K. Yamamoto, T. Kikuchi, M. Fujita, Chem. Sci. 2020, 11, 10457-10460.
[71Y. Domoto, K. Yamamoto, S. Horie, Z. Yu, M. Fujita, submitted.
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Molecular manipulation by confinement in a hollow complex for reaction control (' Graduate
School of Engineering, The University of Tokyo) OHiroki Takezawa

Chemical properties of organic molecules depend not only on the possessing functional
groups and their connectivities but also on their conformations. Here, conformational
manipulation utilizing molecular confinement in a cavity of a molecular coordination cage has
been developed to disclose hidden reactivities of the substrates. The confinement effect enabled
site-selective reactions and molecular activation via folding and twisting. This methodology
provides a new mechanism to control organic reactions, which is difficult to be achieved by
other conventional methods. New systems to widen a target scope and enhance the confinement
effect have also been developed.

Keywords : Molecular Confinement; Host-Guest; Molecular Recognition, Amide; Selective
Reaction
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2:CCly4 (X-ray)

1) H. Takezawa, T. Kanda, H. Nanjo, M. Fujita, J. Am. Chem. Soc. 2019, 141, 5112. 2) H. Takezawa, K.
Shitozawa, M. Fujita, Nat. Chem. 2020, 12, 574. 3) H. Takezawa, R. Tabuchi, H. Sunohara, M. Fujita, J.
Am. Chem. Soc. 2020, 142, 17919. 4) Y. Tamura, H. Takezawa, M. Fujita J. Am. Chem. Soc. 2020, 142,
5504. 5) Y. Tamura, H. Takezawa, M. Fujita, Chem. Lett. 2020, 49, 912. 6) H. Sunohara, K. Koyamada,
H. Takezawa, M. Fujita, Chem. Commun., 2021, 57, 9300.
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Development of Novel n-Conjugated Molecules Designed by Inner Modification (' Graduate
School of Engineering, Nagoya University, 2JST PRESTO) ONorihito Fukui'?

Development of novel m-conjugated molecules with unique properties is an important
research theme in light of the creation of new functional materials. The presenter believes that
the development of an original concept for molecular design is the key to provide unique
molecules. With this belief, the presenter proposed a design concept; insertion and addition of
elements into the inner positions of n-conjugated molecules. In the presentation, the details of

his research based on this concept will be reported.
Keywords : n-Conjugated Molecules; Inner Modification; Insertion; Addition; Molecular

Design

RBURTFT T H L AR EIND o G TR BT b OH ORI Y Ok & 751
TIERA S, Fox OAFEEZE/MNI LTS, 2, oo omiER b ONCE
BN ZER T, 0 FREE LISV TEE ) TAEEYE - BT REEEN T T 5 Z LT
KT 5, kK, n B FITI 1T DHEREAIFE TN EE A~ D EHAHSE AT Lo TERRK S
NC&Ez, L, ZORSOLTITRITEDEKRICBYRHD, Lizn-T, B
(TR IR RS REMERT B D B 18T 7= 72 ) FRREHE ST ORISR AT R Th 5,

HEHIIXINET DI REHHICE S T 235U, BT &AM 7 imEn
FRET DITENZRN ] EWHEED S & BRI O FTSRENE >+ D Al
IR A TE Tz, BURAITIE, “OFEENEOZER” Lo BlRicikS& ok
OFFAN - 1) LW AR Z S, MA O o ST EE L (K1),

B1. FREtigH

- RO
b ! A - 30
ages
S -y
BBFED n H&DF MBE ORI F

[SEEOFA] 2B LTk, REOREESE n R FTHOIXV L EAAS IR
IZEB L, WEBICEFR - itk - REDSTHASINIALEWZAIH L (X2) Y9, 15
HITALEIE,. WENICE N DHFERNBBRICH KT HE A & LR E A OREED il
U7z, BRI R Uiz, BlziX, EHRFARRY LRSI F1BL
V2%, INBELOKRERET 7 87X —ISET D0 FHEEE e~ LY, b
EEFRATIARY LB AL R 3OEIREOIENC X - TSR Z i S, RY Lo
EAAL I R LT, ZORIEHEZIEEIE, ERITEEREZNE LT D0
AT BRI 2 VR 7 0 B A K > TS 2 Z LR ARE L 72 o 72, S BIT,
LRLOBFTEERE T, FHREEEBER D T 4 ORI YR RKA T CEIET % EMERE n

© The Chemical Society of Japan -B201-3pm-04 -



B201-3pm-04 BALES $102EFES (2022)

TIAREEIR S DB O bIT R o T,
X2

1 (R"=CgH,7)

v S 2(R'=H) R" o A O
ERBAERIVLYEZRMIR | REBARRYLYERSISR AKRYLYERCIIR VRIS F
AEBRIBIC & 2HEEFITE SEIER U AR R nEEREEHS T .
J. Am. Chem. Soc. (2019) J. Am. Chem. Soc. (2020) Asian JOC (2021)

.......................... e m e e e -

o i

,
1

1

i ftama N
1

5 -

i N

! CaHo

1

1

1

1

1

1

1

o}
o5t

W,
RKLTTHET 2

REBHRAENDT SN R A
Angew. Chem. Int. Ed. (2021) Org. Lett. (2019) Angew. Chem. Int. Ed. (2021)

[SEROAIN) 2o\ TiE, WAL SN T ERRIKFERZAH L. (K
3)e ZDHHLEBWEOT 6 ITNFICAIN L2 EREIEIZES U TR KT 2/ K&
REBERTT7 T — VU EHAERH LT, 2F 0, o ERNE~D LR O
L OBEREHIEIN RE CH D Z L2 FEE LT, 72, LB 6 2 BT 52 L THE
IRIRALAKSE TIZFFET 5 & ERADEZ RIS 213 £y HOMO-LUMO ¥ % » 7
HETAHZEEFHALNILED, DA FE T L 1300 nm £ TOUR
S ENRENHIET DI H B T, JEINEREL G ST L b REIFET D &
W BEEBRRIEKSE E LTI RGIOYMEE R LTI, 2. T EELEY T O
IEETHDHA LT )R LU ERAIM LTI E Z A, AN ERINT 5 Z &b A
HL72 9,

REFABRRIVLVERSSFR

AT/ FILY

SEFRIIE E RUR
ADRREHFE
0
R = H, OCHj,, CH, 00  se0 ' 100 7 1400
WEA EEERAL S NI B BRRIL AT Anm Nat. Commun. (2020)

FEERY P EFROBRBEICOWTEHEMAE RS TETH D,

1) J. Am. Chem. Soc. 2019, 141, 19807. 2) J. Am. Chem. Soc. 2020, 142, 11663. 3) Angew. Chem. Int.
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Dearomative Functionalization of Benzenoids through Benzyl Palladiums (Waseda Institute
for Advanced Study, Waseda University) OKei Muto

We have developed a series of Pd-catalyzed dearomative functionalization of haloarenes
with diazo compounds and nucleophiles. The key for this methodology is the action of
palladiums, haloarenes, and diazo species to generate benzyl-palladium intermediate. This
intermediate can react with allyl metals, malonates, and amines (intramolecularly), achieving
dearomative allylation, alkylation, and azaspirocyclization, respectively.

Keywords : Arenes;, Dearomatization, Alicyclic Molecules; Palladium Catalyst; Benzyl
Complex
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