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(Analytical Chemistry) IS mE a—

[ARME] E£HBREDFLANILTEBAT S LIL, 21 HIEDEENE S REBHMLHAZRE
BTY, =Bk, BELEGRRREETNSAF—TLAVY—ELTDORNA, $¥IZ, 2 U\ JEIZER
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[Research] Our research interests T AT e
focus on bioanalytical chemistry | EEATERPL Lol xﬁﬁﬁﬂﬁﬂﬁ P S — y—
based on the advanced design and
synthesis of chemical probes that target significant biomarkers such as non-coding RNA and extracellular
vesicles. We have created novel probes based on peptide nucleic acids, peptides, small organic molecules, or
DNA-based aptamers, and have developed a highly sensitive and selective detection or imaging methods for
biological research and drug discovery. By providing such chemical probe-based bioanalytical methods, we are
trying to contribute to the further development of life science.

[(R&RFwX]

1) K. Ohira, Y. Sato, S. Nishizawa, “Self-Assembly and Disassembly of Membrane Curvature-Sensing Peptide-Based Deep-
Red Fluorescent Probe for Highly Sensitive Sensing of Exosomes”, ACS Sens., 8, 522-526 (2023).

2) Y. Sato, Y. Takaku, T. Nakano, K. Akamatsu, D. Inamura, S. Nishizawa, “Synthetic DNA binders for fluorescence sensing
of thymine glycol-containing DNA duplexes and inhibition of endonuclease activity”, Chem. Commun., 59, 6088-6091 (2023).

3) Y. Sato, H. Miura, T. Tanabe, C. U. Okeke, A. Kikuchi, S. Nishizawa, “Fluorescence sensing of the panhandle structure of
the influenza A virus RNA promoter by thiazole orange base surrogate-carrying PNA conjugated with small molecule”, Anal.
Chem., 94, 7814-7822 (2022). (Highlighted at Supplementary Cover Art)

4) K. Higuchi, Y. Sato, N. Togashi, M. Suzuki, Y. Yoshino, S. Nishizawa, “Bright and light-up sensing of benzo [c,d] indole-
oxazolopyridine cyanine dye for RNA and its application to highly sensitive imaging of nucleolar RNA in living cells”, ACS
Omega, 7, 23744-23748 (2022). (Highlighted at Front Cover)

5) E. T. T. Lee, Y. Sato, S. Nishizawa, “Small Molecule-PNA Oligomer Conjugates for rRNA A-site at neutral pH for FID
Assays”, Chem. Commun., 56, 14976-14979 (2020). (Highlighted at Front Cover)

S FEER K5 (Seiichi NISHIZAWA)
Tel: 022-795-6549 Fax: 022-795-6552
http://www.anal.chem.tohoku.ac.jp/
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(Inorganic Chemistry) 5 % Em

[((ARBME] BBEREZHDLIC ﬁ’D DFHEDLEEY, “EREXK” X PLERPENICKES
LB FODELE, BE HaRE IRREICKFLTSHRLGBEZRLETS.,. 4HR=E
TlK, 1)EBEREELGHETE (13, 143’%7‘5?%) MICERZSERSEHO#EIK, 2)SES
L— FERAEFZHODERER, 3) RUFFVYAZL—FEHRDIC, HILLVEEOEEZR
DERBEARZEZEML, ThODORIEEORFHEZMALFTT, KEICSBECHHIEXS
AxHE (&, H, FE22, TAHROCTILIZVLE) OFMESFREIICRY Ah, EER
HBAREZZETOIHRBEERODOFHEARZERLET . CNoDBRICKY, #HLIMEFEER
Jir‘\@ﬂﬁti’(biﬁ%ﬂd) EFHMERIHEESFORRZAKBLTVET,

Transition-metal complexes toward new molecular catalysis

activation across the visible-ligh-driven reaction at the

heterometallicyﬂsaturated bond — polyoxometalate (POM) platform
C-H
/_\ active @ ? ?
H / sne[l L *O-
LnM Q=@ -~ s N ) 9#“': L&‘,@
: : @ﬂf;«rf.;f:
H
}1{ L activation at the electron- L o \ o
2 L rich metal center L L
1) Multiple bonded complexes 2) Chelate complexes 3) Multinuclear metal cluster

M = ubiquitous 3d metals (Ti, Cr, Fe, Ni, Cu) and Mo, W, Rh, Ir, etc.; E = electropositive p-block elements such as Si, Ge, Al, etc.

[Research] Molecular compounds containing transition-metals as their centers, so called “metal
complexes”, display diverse properties depending on their central metals, supporting ligands, structure,
bonding situation, and geometries. We are studying about 1) metal complexes featuring multiple
bonds between transition-metals and electropositive main group elements (e.g. Group 13, 14
elements), 2) metal complexes supported by multidentate chelate ligands, 3) polyoxometalates, and
some others. We are trying to synthesize metal complexes having new types of bonds and structures,
and clarify their properties such as reactivities, electronical and photochemical responses. Through
these researches, we are aiming at finding new metal complexes that act as visible-light-driven
high-performance catalysts as well as new functional compounds that show unprecedented
electronic properties.

[&wX]

1) Neutral Chromium Complex with a Cr = Si Triple Bond: Synthesis and Photoinduced H-H and Benzene C-H
Bond Activation, Matsuoka, M.; Nagata, K.; Ohno, R.; Matsuo, T.; Tobita, H.; Hashimoto, H. Chem. Eur. J.
2023, e202303765.

2) TI-Character of Chromium Germylyne Complex in the Reactions with Enone, Butadiene, and Alkynes:
Formation of Germacycles through [2+4] Cycloaddition with Conjugated Molecules, Nagata, K.; Omura, H.;
Hashimoto, H. Chem. Asian J. 2023, €202300801.

3) Iron complexes supported by silyl-NHC chelate ligands: synthesis and use for double hydroboration of nitriles,
Komuro, T.; Hayasaka, K.; Takahashi, K.; Ishiwata, N.; Yamauchi, K.; Tobita, H.; Hashimoto, H. Dalton Trans.
2024, 53, 4041-4047.

HE S fBA A+ (Hisako HASHIMOTO)
Tel: 022-795-6539 FAX: 022-795-6543
https://www.tohokuinorgchem.com/
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(Coordination Chemistry) B % 2ZH BIE
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o> bn

[AREME] #HAELELEE AREMFAEOBERAL -BESHEELERBA 4 UM
DETFKRE (B - REVLRE) OZHKMEETFRTELI LG, THNOKEZEE
CRIVHTI CEITRTEMRSFTY. HIC, thERUFEERAA VICIYERS
3 TRESASFIICEVTIE, BREZRORTHRANE (H2BO0OEALENLSLE
D) "< Zenn, ThEMRTZLET

BAORREGT - 2B 4 TERERTAR wam)

HERERAHT A EATEET SHRET o0 A

X BEESFERREL, (BRMKICESOE R

HHEWM - DRI 27—< & LTHRE L

ToTWET. S5 ChoD#ietsl (9 F7RE || BF (A =0 [ BiLER)
> pa . % N, - T

RLE—BE - TRLE—TH CEEL, &

KR EBLR S Bl

LEMERNESF E S

:

MARGEHIORBICEMLETT.

[E&GHRT—<]

- KDOATELNBET VAT HRUEES FORIH
-BREETERCRMESSFERAVZATESEMHORRE
- EEUSHAMRMS S FORELEEMEORH
"HLVBBICE SO KRITE - RELEIBEMHORIR

[Research] The target of our laboratory is “To create the functionality based on the coordination
chemistry” and utilize it for “energy storage and conversion” to realize the sustainable society.

[(RFRAX]

1) M. Wakizaka, S. Takaishi, et al., Macro- and atomic-scale observations of a one-dimensional heterojunction in a
nickel and palladium nanowire complex, Nature Commun. 13, 1188 (2022).

2) R. Toyoda, R. Sakamoto, N. Fukui, R. Matsuoka, M. Tsuchiya, H. Nishihara, A single-stranded coordination
copolymer affords heterostructure observation and photoluminescence intensification, Science Adv., 5, eaau0637
(2019).

3) J. Guan, K. Koizumi, N. Fukui, H. Suzuki, K. Murayama, R. Toyoda, H. Maeda, K. Kamiya, K. Ohashi, S.
Takaishi, O. Tomita, A. Saeki, H. Nishihara, H. Kageyama, R. Abe, R. Sakamoto*, Manipulating the Morphology
and Electronic State of a Two-Dimensional Coordination Polymer as a Hydrogen Evolution Cocatalyst Enhances
Photocatalytic Overall Water Splitting, ACS Catal. 14, 1146 (2024).

HAESE WA R X (Ryota SAKAMOTO)
Tel: 022-795-3681 FAX: 022-795-3681
https://web.tohoku.ac.jp/sakutai/
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(Inorganic Solid State Chemistry) B % RE HBE

[MRBME] BHRARICHIAFRZHEAGOETILEYVEERT L. BBREBADEHA
MENRBLET, BEREERTOSH ALV -G ERKOEmZRMEEBFEL T, Bt
METETHHLVEREROCFETEHEEZIEI T O vILERL. IFBEECSER
HETEOMELHREZRAEL T, HLUVELFOFEERET DI LEMRLLOMH
RETRHEHLTVWEY, RERZESHEVEOITITALTH A VPERIL— DB
F B ERBEISRIT O RS R CHMIN TR EDYIE- TN REHBIEM.
EAXRMEBLEALLYME - BET AU, EVSAEREBEEL THRDOREMITH
CAMDEBERZTL., BRHEOBASPIRLT—HELEICLERT 1/ A= 3 >
DEBEHITHLENRLHO>TLET,

[Research] Innovative functionalities are involved in newly synthesized compounds. Our group
aims to construct scientific principle of solid state chemistry by synthesizing new inorganic solids
and by exploring novel physical/chemical properties and functionalities. Young prospect students
will learn material design of novel compounds, development of new synthetic routes, state-of-the-
art measurement techniques, and properties design utilizing solid state physics, in order to create
scientific foundation of next generation innovations.

Material design Synthesis Functionalities Devices
A electron

M%
charge / \ spin

ﬁ‘)h

[R&RwmX]

1) “Thermally reentrant crystalline phase change in perovskite-derivative nickelate enabling reversible switching
of room-temperature electrical resistivity”, K. Matsumoto, H. Kawasoko, E. Nishibori, T. Fukumura, Adv. Sci.
10, 2304978 (2023).

2) “Thickness-dependent magnetotransport properties of rocksalt NdO epitaxial thin films: observation of a
ferromagnetic phase far above the Curie temperature”, D. Saito, D. Oka, K. Kaminaga, M. Kitamura, D. Shiga,
H. Kumigashira, T. Fukumura, J. Mater. Chem. C 11, 12400-12405 (2023).

3) “Multilayer solid-phase epitaxy of La202Bi thin film toward higher electrical conduction in monoatomic Bi
square net semimetal”, Y. Yamamoto, H. Kawasoko, T. Fukumura, ACS Appl. Nano Mater. 6, 20673-20677
(2023).

4) “Transparent room-temperature ferromagnetic semiconductor on glass: Anatase Co-doped TiO2 oriented thin
films with improved electrical conduction”, J. Huang, D. Oka, Y. Hirose, M. Negishi, T. Fukumura,
CrystEngComm 25, 4907-4913 (2023).

HAE e @AY ZnBE (Tomoteru FUKUMURA)
Tel/Fax: 022-795-7719 FAX: 022-795-7719
http://issc.chem.tohoku.ac.jp/FukumuraLabHP/home.html
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(Radiochemistry) B # WT HKE

(AR EE] 170 o
MEHEEFEETIFVF v IBEFRFOREL Hohn= L2
BEOAFNLBEREREELTVES., IX¥VFy
VBEFAF LR, BFAFEHERTIEFELIER
FRIMMOKTF BEF. Satv. 44V, KB
F.RAOHEHTF) [CERD--RTT. IFVTF Fouy |
vOBEFHFIE. BEOEFAFOBN-EFNE ‘1ih
MEAROUBEICREH T LATE, MEND SIS pEcOTEL e
BRFZHETOII/OLBEZARDLZ TO—TEL S S Ly AEFOBEKRE. BEFAF -
fY. ChETLLLVRELHEELORFATE PR ITOWETLESLACLD
FEYHLEYLET ER) ., IFVFvIRFHF TERATS.
DREIE, MERE, ERYES FEALGELEOYEBROBRERICHYET. AR
ETR. BREEZROTMENSIXFVF v IRFRFERERLTOVES . £, HEHBRAE
BEEN LT, BERXERORFEFTRAATETL. EREOKHBNEDRIETH
BRED-HOORFREFLT— 2 DERERBIMET > TLET,

F 3
k4

[Research]

The laboratory of radiochemistry aims at a comprehensive understanding of structures and reactions
of exotic atoms and molecules. Exotic atoms and molecules are the analog of normal atoms and
molecules in which one or more of the electrons or nuclei are replaced by other charged particles, such
as a positron, a muon, an antiproton, and hypothetical particles. The exotic atoms and molecules shed
a light on hidden properties of chemical compounds. Some of them are used as a probe to investigate
the microscopic nature from nucleus to materials. Others drastically change a structure of atoms and
molecules as never before. Therefore, the subject of the exotic atoms and molecules is in the
interdisciplinary region. It partially covers material science, fundamental physics and cosmology, as
well as radiochemistry. In this laboratory, exotic atom and molecule are studied both theoretically and
experimentally. Taking advantage of experience in radioactivity measurement, we investigate
radioactive contamination of the Fukushima nuclear power plant accident.

[(R&RFA]

1) T. Yamashita, Y. Kino, K. Okutsu, S. Okada, M. Sato, Roles of resonant muonic molecule in new kinetics model
and muon catalyzed fusion in compressed gas, Scientific Reports, 12 (2022), 6393 (14 pages).

2) Near-threshold production of antihydrogen positive ion in positronium-antihydrogen collision, T. Yamashita, Y.
Kino, E. Hiyama, S. Jonsell, P. Froelich, New Journal of Physics, 23, 012001 (8pp) (2021).

3) Distribution of artificial radionuclides in abandoned cattle in the evacuation zone of the Fukushima Daiichi nuclear
power plant, T. Fukuda, Y. Kino, et al., PLoS One, 8, 54312 (7pp) (2013).

4) Gaussian Expansion Method for Few-Body Systems, E. Hiyama, Y. Kino, and M. Kamimura, Prog. Part. Nucl.
Phys., 51, 223-307 (2003).

g KB A (Yasushi KINO)
Tel: 022-795-6596 FAX: 022-795-6595
https://web.tohoku.ac.jp/radiochemistry/
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DER EMRANDIEA RIERISHBRAENTNS R 1).
[R&RAHX]

1) Keijiro Ohshimo, Ryosuke Sato, Yuya Takasaki, Kengo Tsunoda, Ryosuke Ito, Manabu Kanno, and Fuminori
Misaizu, Highly Efficient Intramolecular Proton Transfer in p-Aminobenzoic Acid by a Single Ammonia
Molecule as a Vehicle, J. Phys. Chem. Lett. 14, 8281-8288 (2023).

2)  Kazuma Suzuki, Manabu Kanno, Shiro Koseki, and Hirohiko Kono, A Structure-Based Gaussian Expansion for
Quantum Reaction Dynamics in Molecules: Application to Hydrogen Tunneling in Malonaldehyde, J. Phys.
Chem. A, 127, 4152-4165 (2023).

3) Jing Li, Sakamoto Jumpei, Hiroki Waizumi, Yutaka Oya, Yue Huang, Naoki Kishimoto, and Tomonaga Okabe,
A multiscale model for the synthesis of thermosetting resins: From the addition reaction to cross-linked network
formation, Chem. Phys. Lett. 720, 64-69 (2019).

4)  Hiroshi Ueno, Daiki Kitabatake, Takuya Mabuchi, Shinobu Aoyagi, Takashi Itoh, Ting Deng, and Fuminori
Misaizu, Synthesis and Characterization of lonic Li*@C7o Endohedral Fullerene, Chemistry - A European
Journal, 202303908 (2023). (6 pages)

g EsEr et (Fuminori MISAIZU)
Tel: 022-795-6577 FAX: 022-795-6580
http://gpcrkk.chem.tohoku.ac.jp/
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(Quantum Chemistry Laboratory)
Bl % ¥HE kz

[ARBE] EHEOLDEIIEEOS 06720 ZOWEITKFEEREDH TR LEOM
AAERICKRELLIEFLCOVET, 2~EEMEOS TR0 FRMHEEERIZL Y ETOVE R
smanEek (17722 —)) ZHWT, B2 FHOBRRIZE T 5 KBNS O H %
BOHLTAHIET 22 ENAREE e TWE T, A7 IR L —H — 2 3R
D0 TAL—DEESCKICOMEA L, WEICB T HMWE - liEoZFEZ S L~V THL
PCT D LI, HaF Ry FOMEEEREL THET,

DFIFEF NI, HEER RIS NAET, ToEEEEE L —F— LA THE
PRECENIEBECSY TE2HBDIZENTEET, b7 —7 TH% L 7= 5 il
Vial—va U EERH o THRIBEZHALNCT D E LI, BRFEESCEFHEZHL
THMER T OB EZOF D AL FEOERZ 3 2 L ICHkik L TnET,

1 o rMICAET 2 IEMBIERS 2 B fe A & B R O
Quantum optimal control theory + Machine learning

Machine learning -~ Berry phase
v

\ v/ l Z &
«\,ﬁ\% ) s =
Aele®

Non-adiabatic
transition

Input molecules

S-nEEEEE LT S-SHEEENLBRREREN i \f
[benzene-(H,S),]* #1k L 1=[benzene-(H,S),]* FrACON [mcapvi_ﬁm .
C

[Research] A molecular cluster is an isolated system consisting of finite number of molecules,
and it enables us to visualize complicated intermolecular structures. We study intermolecular
structures of clusters by advanced laser spectroscopy. We also simulate molecular dynamics
controlled by optimal laser pulses and adopt a machine learning approach to clarify mechanisms.

[(R&RWX]

1) Wang, D.; Hattori, K.; Fujii, A., The S.".« Hemibond and Its Competition with the S.".S Hemibond in the
Simplest Model System: Infrared Spectroscopy of the [Benzene—(H2S)a]* (n = 1-4) Radical Cation Clusters.
Chem. Sci. 10, 7260 (2019).

2) Ohtsuki, Y; Namba, T.; Katsuki H.; Ohmori, K., Optimal control for suppressing wave packet spreading with
strong non-resonant laser pulses, Phys. Rev. A 104, 033107(2021).

WA I KRB (Asuka FUJII)
Tel: 022-795-6572 FAX: 022-795-6785
https://web.tohoku.ac.jp/qclab/
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(Organic Physical Chemistry) B % #E B—

[ARBEE] MEREEELOHZDLERGIE, MEOREHDWVIRETE S,
Li=hoT, MEORE - REICH TS MBHOEEITME ST, LFEREONEHER
BLUFHENEDRIEICSVTEBHTEETHD, AMREF, HHMAERILFEHE
e LDD, MEKRE (SFQ) EEMIEB NN, BAFHE, BEHMHI K, EEHIo—JT
EMEEL EDREHI KM EEMEL, WEXE  RE TR A LERBOBNENES
BECIRZ, RE- - REBEERGEEEOBBREARTVS
(B 1), BATHLENEDO - RENEEMBEORAROREESE
HEICLD Y I T I —DEKELEZBELT, 2F-RFL
RILVTOBBIZESHRICRYBATNS, £, FEEICH
WICHEENBHBIEIATVEIREREDDE LI-ERTDRE
RIGODHERBIZLMYMBATNDS, BRALYERET - RED AL N
RISIBIZE T 2D FEAKOMMEPLEELLL, LERGEES Stk
AT HZLICKY, FHRMEDRIEL BT, E1. REYIE OIS

[Research] Our research interests are focused on the physical chemistry occurring at
the surface or interface of various functional materials. Our research approach is based
on many highly sensitive measurement techniques, such as sum frequency generation
(SFG) vibrational spectroscopy, single-molecule spectroscopy, micro-spectroscopy,
scanning probe microscope (SPM), in combination with standard methods in
electrochemistry and interfacial chemistry. For example, to develop electrocatalysts for
the secondary battery and fuel cell with high energy conversion efficiency, we are
unraveling the reaction mechanism and kinetics on the electrode/solution interface. We
are also studying the photo-induced chemical reaction in biological systems to
understand the physical chemistry principle for photosynthesis. These studies will lead
us to deep understanding about the mechanism and dynamics of chemical reactions on
the surface/interface and to develop novel materials.

[(R&RWX]

1) Ge, A.; Zhou, D.; Inoue, K.-i.; Chen, Y.; Ye, S. Probing the electrode-solution interfaces in rechargeable batteries
by sum-frequency generation spectroscopy. J. Chem. Phys. (Featured Article), 153, 170902 (2020).

2) Han, X.-B.; Ye, S. Structural Design of Oxygen Reduction Redox Mediators (ORRMSs) Based on Anthraquinone
(AQ) for the Li-O2 Battery. ACS Catalysis, 10, 9790-9803 (2020)

3) Peng, Q.; Chen, J.; Ji, H.; Morita, A.; Ye, S. Origin of the Overpotential for the Oxygen Evolution Reaction on a
Well-Defined Graphene Electrode Probed by in Situ Sum Frequency Generation Vibrational Spectroscopy, J. Am.
Chem. Soc., 140, 15568-15571 (2018)

4) Shibata, Y.; Nishi, S.; Kawakami, K.; Shen, J. R.; Renger, T., Photosystem Il Does Not Possess a Simple
Excitation Energy Funnel: Time-Resolved Fluorescence Spectroscopy Meets Theory, J. Am. Chem. Soc., 135,
6903-6914 (2013).

wigde o ¥R (Shen YE)
Tel: 022-795-6567 e-mail: ye.shen@tohoku.ac.jp
Homepage: https://sub.web.tohoku.ac.jp/orgphys/
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(Computational Molecular Science BHIR ®HR R
Laboratory) B % TH =

[ﬁﬁﬁﬁgl BRERANPLRETONFBREZ., EFREFELHFIIaL—2 a3 vIt&EDL

BRAEICK > THEATIMEZEBALTVEYT, RIETERRTOLEZRERTAF I Y
77\I MAT, BROTHEROFRABRRETLGHARTRELTVET,

BERTOEZEREEDFLAILTEET SICIE, BLO5FOENLZFEESFRA
h\%ﬂiU7&'5‘%.:1‘3’]&1&%"@?@7575‘2\%(?’ MO ETIL—TTIEEFIKREL S FEIN
FORADHHBEZEZSTAT, FILLWERMAERORARECKAICHZANTNEY, RED
EP'L\E’]EE)T%E%EE'C‘5)%’aﬁﬁﬂ]ﬁ5&%&“%0)E¥§Abi’§if§ﬁﬁa)§ﬁiEHHI*)I/#‘—EO)

EIRETEIX. TOREMLGHTT ., FLHLVEHEFZEE, R—N\—aVEa1—4%2K&KE
[CRAW-KREFEORICEHRLTLEFET,

BFREBICEDCADFETIVIERFENFES I AL—2 a3 v EXERAELTIHER
HEIALEE, BEREDFLANILTEATLHE
BET, EZDOLWABHTRAT SFIETT, Quantum Chemistry
FEILFOFREESIZEIAICE. EREH
WCEHRLEVRELERITEOARFEES
[ZAF1F. EEREZ T TIEBBATELRVERICER "
F5Z0NSMERZEELTIFLLERE>TYL wits s )
F9,

[Research] Our research activities deal with
theory and computation of various molecular
processes in solutions and interfaces, on the basis of quantum chemistry of molecular electronic
structure and molecular dynamics simulation. We are particularly interested in development of new
theoretical and/or computational methods, such as theory on electronic polarization and computation
of interfacial sum frequency generation spectroscopy. Massive computations are carried out using
advanced computer facilities.

(&R X]

1) Morita, A. Koizumi, A., Hirano, T., “Recent Progress in Simulating Microscopic lon Transport Mechanisms at
Liquid-Liquid Interfaces,” J. Chem. Phys. (Perspective) 154, 080901 (2021).

2) Morita, A., “Theory of Sum Frequency Generation Spectroscopy,” Lecture Note in Chemistry 97, Springer (2018).

3) Ishiyama, T., Morita, A., “Computational Analysis of Vibrational Sum Frequency Generation Spectroscopy,” Annu.
Rev. Phys. Chem. 68, 355 (2017).

4) Takahashi, H., Matubayasi, N., Nakano, M., “Development of a Quantum Chemical Method Combined with a
Theory of Solutions—Free-Energy Calculation for Chemical Reactions by Condensed Phase Simulations,” Adv.
Quant. Chem. 59, 283 (2010).

B ARE 5L (Akihiro MORITA)
Tel: 022-795-7717 FAX: 022-795-7716
https://comp.chem.tohoku.ac.jp
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(Chemical Biology of Natural Products) B ¥ ima #H&

(R E]

AYMNEET ARABRILEDE, SERCBELAMEREZELTVET, HF, BRXZF
DT I ANNAADD— (LR2EYE) MEZOTHERIBFE L TEELTEELR, AT
X, EROGRAVEZERFOTIANNAFOD—LRMET D ENRIROONTNE
¥, HRRETE, HICEBEUERRNEZOZREKICEET 27 I HLN\(F0D0—HR%E
ToTVWET, BRI UNVBEITEREZHDY AV FORFE L ZOEYMBRERRT. A
HEOFRIHETEEETHRA F—) —HOFVHRANFHTT ., [MEFEEZANT, £YETRET T
A—FTCERVEYMARMERARETII CLZBARELTLET,
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[(RzRFAX]

1) M. Uedaetal., Subtype-selective agonists of plant hormone co-receptor COI1-JAZs identified from the stereoisomers
of coronatine, Commun. Biol., in press (2023).

2) M. Ueda et al., Host-selective phytotoxins incorporating the epoxy-triene-decacarboxylate moiety function through
the hijacking of the plant-microbe interaction system, ACS Chem. Biol. 18, 12-17 (2023).

3) M. Ueda et al., A rationally designed JAZ subtype-selective agonist of jasmonate perception, Nature Commun., 9,
3654 (2018).

4) M. Ueda, et al., lon channels regulate nyctinastic leaf opening in Samanea saman, Current Biology, 28, 2230-2238
(2018).

5) M. Ueda, et al., Non-canonical function of a small-molecular virulence factor coronatine against plant immunity: An
In vivo Raman imaging approach, ACS Cent. Sci., 3, 462-472 (2017).

HA&SE  EH % (Minoru UEDA, minoru.ueda.d2@tohoku.ac.jp)
Tel: 022-795-6553 FAX: 022-795-6553
https://orgchem1.chem.tohoku.ac.jp/
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(Synthetic and Structural EHIE BE EASN
Main Group Chemistry)

[(ARME] BFRILEDOBRRRZAERITRE (F4FR. ROR, Vo E) ITERLEA
BHARBTRLEEYE. REFFTAROERIELEMCERIALGL., HETROBHMERML 2
BE., RICHELEYEERTIENDL, REOYMERRBIZRELIL—VRIL—%L0T
T EHEDERE] ELTEBEIATHET, FA
HF13—-16EATRZECHRAMARTR
LEMEERL, AETROFHEENLI-EBNT
MECRIGHEZSIEHTILEEZBRLTVET,
S, 7TAREEIERICHEODIEFRILEY (B :
1) PERMELEMFEOEHREEEDRR, BB TR
LERZAVE/NDFEELE BRETRAEASH
FETHEMLBBECEFREZL DILFEDEA
CHEERBICMYBATHLET . ChoxBLTH
AR TRIELEYOBEORICZRAMICERET
1. RECHEBSN I R-BE-SHa DHOOERLLLIAFENBSEHBEL. PERZE
L& (370, F (Fr4%K). & (BR). DEREIZCEHT I EEHELTOVET,

[Research] We are aiming to develop new organic element compounds especially involving
main group elements such as Si, B, P, Sb and Bi to unveil the structural characteristics and electronic
properties that can be applied as new functional materials for the next generation. Recent progress in
our group includes the development of unconventional silicon-based o/n-electron systems and
low-coordinate silicon, phosphorus and boron compounds with unprecedented electronic properties.

[(R&REHX]

1) Cyclobutenylidene: A Multifaceted Two-Coordinate Carbon Species Obtained via Skeletal Editing of a
Cyclopropenylidene, Taichi Koike, Takeaki Iwamoto, J. Am. Chem. Soc. 2023, 145, 9264-9272.
(DOI:10.1021/jacs.3c01906)

2) Synthesis, Structure and Electronic Properties of a Stable n-Type 3-Electron-2-Center-Bonded Species: A Silicon
Analogue of a Bicyclo[1.1.0]butane Radical Anion, Taichi Koike, Raiki Osawa, Shintaro Ishida, Takeaki lwamoto,
Angew. Chem. Int. Ed. 2022, €202117584 (DOI:10.1002/anie.202117584).

3) Conformationally Switchable Silylone: Electron Redistribution Accompanied by Ligand Reorientation around a
Monatomic Silicon, Taichi Koike, Takumi Nukazawa, Takeaki lwamoto, J. Am. Chem. Soc., 2021, 143, 14332-
14341 (DOI: 10.1021/jacs.1c06654).

4) A Spiropentasiladiene Radical Cation: Spin and Positive Charge Delocalization across Two Perpendicular Si=Si
Bonds and UV-vis-NIR Absorption in the IR-B Region, Shunya Honda, Ryutaro Sugawara, Shintaro Ishida,
Takeaki Iwamoto, J. Am. Chem. Soc., 2021, 143, 2649-2653 (DOI: 10.1021/jacs.0c12426).

g AR R (Takeaki IWAMOTO)
Tel: 022-795-6558 Fax: 022-795-6562
http://www.ssoc.chem.tohoku.ac.jp/
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(RARMEamIL) # oW & ER
B #% AR xA&m
(Natural Product Synthesis) B #% Indu Satrajit

[(AREBE] EHABRILFOREZEREN—DOTHD. BRALAEYMERZ2EIT 2XAE
BIELEMDEER. BLUHFLUORIGOBAKICOVWTHEZIT>TWVET,
BONVEYEEEBAELTVSDTTA., KALNLEBHELMAEONLZWMEEMA Z L
BHELET.,. COLSHIELENEARILEFOATEARZT L. SLHITKAMIVLEE
N-EYMERZEITHSAILEYORIEZBRELTVET, ERICELTIE, TESL:
(FIBIMGEFETHELIBZLNTTOVETS,

FEHLORIGOBAETIE, BEETRLEMEAZCORIGODENFEHILFIZE D
ZBERWELELE, BE. HRAPFOAEREFICTE > TVEEVWTLET,
RAVINIOYABRETHDIIIILIE, ChFETOBRBOIELEZEREZRTERS
NTWELEN, HELEHTNM 1 DORIGEREZITT, LHrd 1 BREURNICERNAET
THEVWSEBMAFEZRXELELE, COARATREELSEDIE., EAOTRE
THELEZMEREAFEEICHRMICERALEZLZOTT., AMEE. ERARELTE
BETHAEZITTHLS, ABORE - BULICERKTSELDTY,
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Bz \y o Ph \»/\?0
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W TR UL F&

Rk, #UNE20%
100KgD L FIFMNB35KgDHEZIT L

[R&RFmX]

1. Organocatalyst-mediated, pot-economical total synthesis of latanoprost, G. Kawauchi, Y. Suga,
S. Toda, Y. Hayashi, Chem. Sci. 14, 10081-10086 (2023).

2. Organocatalyst-mediated five-pot synthesis of (-)-quinine, T. Terunuma, Y. Hayashi, Nat.
Commun. 13, 7503 (2022).

3. Highly Sterically Hindered Peptide Bond Formation between a,a-Disubstituted a-Amino Acids,
and N-Alkyl Cysteines Using a,a-Disubstituted a-Amidonitrile, X. Wang, J. Li, Y. Hayashi, /.
Am. Chem. Soc. 144, 10145-10150 (2022).

4. Time and Pot Economy in Total Synthesis, Y. Hayashi, Acc. Chem. Res. 54, 1385-1398 (2021).

5. Time Economy in Total Synthesis, Y. Hayashi, J. Org. Chem., 86, 1-23 (2021).

6. Pot and time economies in the total synthesis of Corey lactone, N. Umekubo, Y. Suga, Y.
Hayashi, Chem. Sci., 11, 1205-1209 (2020).

HAESE M HE T ER (Yujiro Hayashi)
Tel: 022-795-3554, FAX: 022-795-6566
http://www.ykbsc.chem.tohoku.ac.jp/
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[AREBE] ELAOHRETHE., TLELTATORFLEEDOCEREREARBS L UERMF
DIEFOEBEGRITOVTHELTVEY, HIZXREES (P —7 TV R) ZHlHE
LERBAELEYOBELEZDORAICODVTHRELTWLWET (H1), TOERERER
ERVIIBIFATz VEBHROHHRAMEZEHARL. REMEDOELG D 3ED/NAST
BF¥Fz#HEELE- (JBE) (V00) (3—KR) RV FF Iz v EEERLELSE
(B2) P, Choltd¥WTRIBRAYITIVVIRIEERAVDZEITEY . RU Y [4]

FAI2TD 2, 4, T-fLlZx B
o

|

Cl
o

LTEREVWVAYDIEFETER
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I ERBEDOFRESF
BHEELELTORFANGEFS
nhEF P, — AT, IKEH
LEERR 74 U ENTZER
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Figure 2

Functional site

Figure 3

NHR

RHN

Figure 1

[Research] Our laboratory focuses on chemistry of heteroatom compounds. Our research area is a
development of the bio-inspired large molecular systems, which contain sequence-defined side chains: In
our ‘linked (ethynylthienyl)oligoarene system’, various side chains can be introduced in a defined order
(Figure 1). Six types of (bromo)(chloro)(iodo)benzo[b]thiophenes were prepared by silica gel-assisted
cyclization of (haloethynyl)(sulfanyl)benzene derivatives (Figure 2)! and applied to preparation of
oligoarenes containing 4,7’-bibenzo[b]thiophene scaffold.? We have also involved in the synthesis of
sterically crowded triarylphosphines, and revealed that they are excellent redox centers in the n-electronic
systems and promising candidates for key structures of the functional materials.®

[(R&RFAX]

(1) Mikami, S.; Tanaka, H.; Kishi, H.; Yoshida, S.; Toyota, K. Silica Gel-Assisted Preparation of
(Bromo)(chloro)(iodo)benzo[b]thiophenes Bearing Halogen Atoms at the 2-, 4-, and 7-Positions, Heterocycles,
2018, 96, 15209.

(2) Mikami, S.; Matsuo, A.; Kwon, E.; Toyota, K. Synthesis of 4,7’-Bibenzo[b]thiophenes Bearing Several Different
Substituents at 2-, 2’-, 4’-, and 7-Positions; Structurally Featured Molecular Scaffolds for Selective Substitution,
Synlett, 2021, 32, 1826.

(3) Sasaki, S.; Kato, K.; Sasaki, K.; Yoshifuji, M. Sterically Crowded Diphosphines Bearing Ethynylene and 1,2-
Phenylene Linkers, Tetrahedron Lett., 2020, 61, 151366.

HgS Em = (Kozo TOYOTA)
Tel: 022-795-7714
https://web.tohoku.ac.jp/fundamentchem/
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(Laboratory of Organic Chemistry) R NE A

[RBE] ARLEVOREBTHD P FHE - EFKREBLZBEICES - E8TES] C
EEFEMNL, FSUDRE, KIGEM, EEMMBGECCRARTREGHEEES FERFKL.
INLEABILY FAZVRTNRAAANEGRALTWET, BE. CNETEERHIEH
THo-FE. PIZILEFNERFBARORE., N FRIICKIEHFEREROBERIE.
ERFEROX ) TEEORZHIE, 2LEZ2BEL. FRMHOBMELERIZOVTHE
#T-oTWET,

HRF/ A RBEBFTOETI-—DPORSB TEVRRAOKFZOHERERBEEAFIVFAHEICEY
ERNEHFEFICET HHX (RREX 1) FIHFTRETH D L ZBASMICL RN (RKRFA/X 2)

C M [

[Research] Organic molecules can be designed and synthesized as they show desirable functions
and properties, and these functional molecules are utilized in fabricating optoelectronic devices such
as organic field-effect transistors (OFETS), organic solar cells (organic photovoltaics, OPVs), and
thermoelectric (TE) devices. Our research group is currently focusing on control of the crystal
structures based on the molecular design and doping level of organic semiconductors, which have
been regarded as formidable tasks in the field, and thereby new superior functional organic materials
will be created.

[(RFRwX]

1) Quinoidal Acenedichalcogenophenediones for Near-infrared-absorbing Organic Semiconductors: Effects of
Chalcogen Atom Substitution on The Physicochemical and Carrier Transport Properties, K. Kawabata, K.
Takimiya, Chem. Mater., 35, 7628-7642 (2023).

2) Methylthiolation of Acenes: Change of Crystal Structure from Herringbone to Rubrene-like Pitched z-Stacking
Structure, K. Kanazawa, K. Bulgarevich, K. Kawabata, K. Takimiya, Cryst. Growth Des., 23, 5941-5949 (2023).

3) Uncovered effects of thieno[2,3-b]thiophene substructure in a tetrathienoacene backbone: reorganization energy
and intermolecular interaction, K. Kanazawa, K. Bulgarevich, K. Kawabata, K. Takimiya, Chem. Mater., 35,
280-288 (2023).

H&E e % (Kazuo TAKIMIYA)
Tel: 022-795-6585
https://web.tohoku.ac.jp/ogchmii/index.html
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Organic Reaction Processes) B % M

[ARBE] LZOR[RFLDIYITHY FT, ARIEZITROONTVHDEHMLNG
DETEEDERAGYERBRICNA ., DIRODERICEKDIRBEICEBLESEGY FEHR
TOERADORETY . BAOMRETRARSFOEEECORREEZEM L AHERSTF
EEZAIRY S ETERE., ARAM., DRIZEZASHH LW FEREDHBZITST
WET, SHlc. BEFFERZEEL-AREEERLELEYOHBEMBOSREGRK
NEBHRAYTACETERNMORAEFT—ELERAEMRZBELTLET,
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[Research] Now a day, the development not only of highly selective reactions leading to desired
compounds but also of advanced organic transformations to minimizing the environmental burdens
is highly challenging tasks for organic chemists. Our research interests have been focused on the
creation of environmentally benign processes using metal complexes and organic compounds as the
designed catalyst molecules by taking advantage of the inherent property of these molecules.
Furthermore, we apply these advanced molecular transformations to selective and efficient synthesis
of useful organic materials or biologically active compounds.

(&R X]

1) A. Kondoh, R. Ojima, S. Ishikawa, M. Terada, Construction of 1,3-Nonadjacent Stereogenic Centers Through
Enantioselective Addition of a-Thioacetamides to a-Substituted Vinyl Sulfones Catalyzed by Chiral Strong
Bronsted Base, Adv. Sci. 11, 2308020 (2024).

2) M. Suzuki, M. Terada, I. Nakamura, Copper-Catalyzed [1,3]-Nitrogen Rearrangement of O-Aryl Ketoximes via
Oxidative Addition of N-O Bond in Inverse Electron Flow, Chem. Sci. 14, 5705-5711 (2023).

3) T. Jin, M. Terada, Synthesis of Structurally Diverse Polycyclic Arenes Using Tandem Oxidative Ring Expansion
Strategy, J. Synth. Org. Chem. (F# & A 1L E =45, 81, 1062-1072 (2023).

4) S. Umemiya, N. Shinagawa, M. Terada, Scalable Total Synthesis of Leucascandrolide A Macrolactone Using a
Chiral Phosphoric Acid/CuX Combined Catalytic System, Org. Lett. 25, 1924-1928 (2023).

5) T. Nakanishi, M. Terada, Computational Molecular Refinement to Enhance Enantioselectivity by Reinforcing
Hydrogen Bonding Interactions in Major Reaction Pathway, Chem. Sci. 14, 5712-5721 (2023).

HgSE  FHOER; (Masahiro TERADA)
Tel: 022-795-6602 FAX: 022-795-6584
https://orgreact.sakura.ne.jp/
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[Research] Our study aims to elucidate the molecular mechanisms in the cell response to
environmental stresses, including mechanical forces and hyperosmotic stress. It is known that muscles
and bones are properly maintained by exercise and that mechanical regulation of cell population is
necessary for tissue morphogenesis. Cells sense and respond to mechanical stresses by the sensory
systems through the cellular structures. We are investigating the molecular mechanisms focusing on
the cytoskeletal remodeling and primary cilium, a hair-like organelle that act as a hub for sensory
signaling. It is well known that prolyl hydroxylase domain-containing proteins (PHDs), which act as
an oxygen sensor, regulate the amount of the HIFs in response to oxygen levels. We are also
investigating novel molecular mechanisms of the stress responses through PHDs. We found that PHDs
regulate stress-response MAP kinase signaling in response to hyperosmotic and UV stresses.

[(R&FFA]
1) Ninomiya K., Ohta K., Yamashita K., Mizuno K., Ohashi K.: PLEKHG4B enables actin cytoskeletal remodeling
during epithelial cell-cell junction formation. J. Cell Sci., 134, jcs249078 (2021)

2) Isozaki Y, Sakai K, Kohiro K, Kagoshima K, lwamura Y, Sato H, Rindner D, Fujiwara S, Yamashita K, Mizuno K,
Ohashi K: The Rho-guanine nucleotide exchange factor Solo decelerates collective cell migration by modulating
the Rho-ROCK pathway and keratin networks. Mol. Biol. Cell, 31, 741-752 (2020)

3) Fujiwara S, Ohashi K, Mashiko T, Kondo H, Mizuno K: Interplay between Solo and keratin filaments is crucial for
mechanical force-induced stress fiber reinforcement, Mol. Biol. Cell, 27, 954-966 (2016)

HES S KE —FE (Kazumasa OHASHI)
Tel:022-795-6590
https://konagata.wixsite.com/ohashi-lab
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for Giant Molecules) B O ME %45
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EXDFRTAREL UL FIREORARCERILLEMDER. EHLTEXRD FOHEE
RITGEICEYTIMREZRALTLS, RRMRIMTIE. BESFMIEICEL IERBTFE
BHRRGCERMEZRAVEHEARIGCORAEZT O TS, BITHAERAMAICE, ZHFHO
ERAEHBLIR > THEY TN ZFALEEXRD FOBEMETOH L VRAEFEORFE.
HRENSEKBEEINH O TILOAIE - 2 - BITEToTL S,

R?

o
relly-OMe cat. cationic NHC-Cu oA Human Interferon Beta
R X Domino [1,3]/[1,2]-rearrangement R = ‘ OMe
T _ T
, = alkyl, aryl
R multisubstituted ortho-anisidines
Vi — cat. Pd(ll) O '0
-/ g\ /% R = alkyl N O w0 HOOC WO
HO, /
NR; , Indolization  peri-C-H Annulation N—gealkylatlon }‘KZW%O&*O
HO
[e] [e]
Ph Ph J\f@ Ho0G 1o
“N SN " y
Hﬁ@ ‘ o oeRa
Me SPh Me SPh L o

chiral building
Enantioselective addition blocks

Less acidic

[Research]

The Research and Analytical Center for Giant Molecules consists of two sections for analytical and
experimental researches. The analytical section has the latest high-performance instruments for
elemental, mass spectrometric (MS), nuclear magnetic resonance (NMR), X-ray crystal structure, and
plasma atomic emission (ICP) analyses. These instruments play an important role in determining the
structures of small and giant molecules in research on fundamental and applied sciences. The
experimental research section investigates the development of new chemical reactions including
organic and metallic catalysts, and their application to the synthesis of new functional materials.

[(RFRwmX]

1) T. Koike, T. lIwamoto, Cyclobutenylidene: A Multifaceted Two-Coordinate Carbon Species Obtained via Skeletal
Editing of a Cyclopropenylidene, J. Am. Chem. Soc., 145, 92648 (2023).

2) E. Kwon, T. Matsukawa, A. Hoshikawa, T. Ishigaki, S. Aoyagi, K. Kawachi, Y. Kasama, Direct observation of
nucleus of lithium in a Ceo fullerene cage by neutron diffraction study, Chemical Physics Letters, 801, 139678
(2022).

3) T. Jin, S. Suzuki, H. E. Ho, H. Matsuyama, M. Kawata, M. Terada, Pd-Catalyzed Indolization/peri-C—H
Annulation/N-Dealkylation Cascade to Cyclopenta-Fused Acenaphtho[1,2-b]indole Scaffold, Org. Lett. 23,
9431-9435 (2021).

4) A. Kondoh, S. Ishikawa, M. Terada, Development of Chiral Ureates as Chiral Strong Brgnsted Base Catalysts, J.
Am. Chem. Soc., 142, 3724-3728 (2020).

g EmAR R (Takeaki IWAMOTO)
Tel: 022-795-6558 FAX: 022-795-6562
https://kiki.chem.tohoku.ac.jp/
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R RERFREBEZMEREZER FFEX ¥ UNRRAEEREZOMERAERFTTHLIZTME
RMEMRFEESBMEMERFR. MHREEEMEFRIYBRINATOET, GHEIZZEATH
DIFERT - IOV TTHBALET,

LB FERER BEF . 2. EX4£: Institute of Multidisciplinary Research for
Advanced Materials IMRAM)) [&. 2001 £ 4 BICZENETORMIE, HEHA. RS
ILZD 3HAEMI’MRE - BIRL THELE-MERTYT, [Exl &IE TEDRTOERN
HHIE] ZERLTVEYT, €F. B, 8K . 59F. NMFTEELGE. £
FAFEBLFROEELLEICEVTELEENENRNRICIERSNTEYE - MHBEOEZE
BRUILL, I RTERFICHK. ThoZF/ LRNLTERERETLIEET/DE - #HH
EMRAMRETSHILICELY . FIRBRRORE., FHEOEHURALICRFSIILEZBME
L. TOBRRZHEETTHILETY,

EREMETERT (BRFR . £8F. EX4A: Institute of Materials Research) [& 1922 FIZ5%
BESNE-EBICEREOHLIMEMRTHY., 1987 E 5 A, FELLKREHELELRFAEAE
FrE LTBRELEMEMRTY, AMEMRTIE. EEZELH. FER, E5IVvIR, &
MG EDLELEME - MEHIET HAERLECAOEEOMAEIZLY ., EICHIITHRID
LM ZRIHT S EEZENEL, HEICEMT S ETT,

MERFSEREF (BEF : WPI, AIMR., X4 : World Premier International Research
Center, Advanced Institute for Materials Research) [&. EILKZFD 100 BEFH L 1=
2007 FICXERFED MR by TURNILHARMRTOIT S L1 ELTREI—FLELT
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ANDTLY FMIRFRADEZEZFLEINDIZEIAMITIC, RIAEKRZXRZREZHAE
MEEER AEXVYUNRICHABRTOIMREOEBRRUVBSARZEOAEBMBEEHE/NLT
WET, KYHMIEIEMBREDHR—LR—D (HEMIEOR—J(2BH) (CTHERLTTS
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[(FARBIE] €RERL. BBRERA T EZORY OERY - BEY (BAF) »oBd
DFHIELEMTY . TOEBRBA T UDBEILREEREIREIZX, EBAF 2 0FRICHA.
RUEFEEBRAYDRMABEZHET I LICK>TERHREDSKRICERLIENTEET,
BIZIE, TIETIVERAHAITEHINTEL, ERAA VETNERCERBRUEFEHEAED
A LICEH T, MRMBABRCEFHREEN T IS RTERBFERF TSI ENTE
FY. AHMRETH. EREFRICEIIZRTBEFLTOEFOLRE OB ERIEEIEERAE
F-ESYEERRI SV IIITITILORRICRYBATHET, HFIZ, BFLTOE
Y - EFBBOHHICLEINFAEL PO XDME. S FHBEEEEARORSE.
FRALETEEZ AN FMHEORARERR N - 7XA MEEERIZESEF - AEVHERR
DRHAGEICHMYBATEY ., BEREFSFERFVYIIITITIL- T/ ITUTILDHFERGE
REZRIETHAELEZBAELTVETY,

[Research] We are studying on solid-state physical chemistry based on metal complexes or
coordination compounds, in which our goal is directed to control synergistically electronic and
magnetic properties/behavior on molecular frameworks and finally to create new soft molecular
materials with unique phenomena.

AE5(DA) (V)

[(RKREwX]

1) J. Zhang, W. Kosaka, Q. Liu, N. Amamizu, Y. Kitagawa, H. Miyasaka, “CO2-Sensitive Porous Magnet:
Antiferromagnet Creation from a Paramagnetic Charge-Transfer Layered Metal-Organic Framework”, J. Am.
Chem. Soc. 2023, 145, 26179-26189.

2) W. Kosaka, Y. Hiwatashi, N. Amamizu, Y. Kitagawa, J. Zhang, H. Miyasaka, “Densely Packed CO2 Aids Charge,
Spin, and Lattice Ordering Partially Fluctuated in a Porous Metal-Organic Framework Magnet”, Angew Chem. Int.
Ed. 2023, 62, €202312205.

3) J. Zhang, W. Kosaka, Y. Kitagawa, H. Miyasaka, “A Host—Guest Electron Transfer Mechanism for Magnetic and
Electronic Modifications in a Redox-Active Metal-Organic Framework”, Angew. Chem. Int. Ed., 61, €202115976
(1-9) (2022).

4) J. Zhang, W. Kosaka, H. Sato, H. Miyasaka, “Magnet Creation by Guest Insertion into a Paramagnetic Charge-
Flexible Layered Metal-Organic Framework”, J. Am. Chem. Soc., 143, 7021-7031 (2021).

5) J. Zhang, W. Kosaka, Y. Kitagawa, H. Miyasaka, “A metal-organic framework that exhibits CO.-induced
transitions between paramagnetism and ferrimagnetism”, Nature Chem., 13, 191-199 (2021).

6) W. Kosaka, Z. Liu, J. Zhang, Y. Sato, A. Hori, R. Matsuda, S. Kitagawa, H. Miyasaka, “Gas-responsive porous
magnet distinguishes the electron spin of molecular oxygen,” Nature Commun., 9, 5420(1-9) (2018)

WSS EY % (Hitoshi MIYASAKA)
Tel: 022-215-2030 FAX: 022-215-2031
https://www.miyasaka-lab.imr.tohoku.ac.jp/
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[(FEBME] [/ - <49 OtFROEAEE]

b2 - LRI INETE FHABRABELATWEY A X (SYA—KIL~A—FIL) OFEEBRT
BEENEOONTEEL, LML, EEOHEADEODOIREFTIIELRICLT, $2&/hS
BF/ A4 8A—FMILOEBTIEERICNEETWET, BF, 7/ - I4 78 A= kLY
A4 XG5 TIEOYIE - LZHBEELKRESLEEEZEZ LN > TEEL,

LHAENF T, 7/ - X4V OZMERWEFHEoTFEDORL - STREOIFREEHE
E L. AN - B GETE - EEE) Db - £EHLPRROEBEMEGAZEIELTLE
T, BEAMGHET—YELTIE. ORI 0FEKTNA REAWVEBEA L/ T vE4A4EDOR
. QEEGMMERAWN A UNVERER (7304 K) BREBDIVTILARY MREHEE
ToTWET,

[Research] “Chemical Measurements for Nano/Micro Scale Molecules and Objects”

Chemistry and biochemistry have been understood through experiments at the sizes (millimeters to
meters) that humans are familiar with. However, chemical reactions in nature, such as in our bodies and in
the environment, often occur at much smaller scales (hanometers to micrometers). In recent years, it has
become clear that the physical and chemical properties unique to the nano- and micrometer scale have a
significant impact.

Our group aims to understand and apply various non-equilibrium and non-stationary chemical and
biochemical phenomena at the micro- and nanometer scale based on the development of new analytical
methods in microfluidics. Recent research topics are (i) the development of trace immunoassay methods
using microfluidic devices, (ii) single-event detection of protein aggregate (amyloid) nucleation using image
analysis.

[R&RFRX]

1. M. Fukuyama et al., Kinetic description of water transport during spontaneous emulsification induced by Span 80
Nanoscale 16 (2024) 4056-5062. https://doi.org/10.1039/D3NR06121C

2. M. Fukuyamaetal., Kinetic quantitative analysis reveals the suppression of Sup35NM amyloid fibril nucleation by liquid-
liquid phase separation, Analytical Chemistry 26, (2023) 9855-9862. https://doi.org/10.26434/chemrxiv-2022-tplcm

3. M. Fukuyama, L. Zhou, T. Okada, K. V. Simonova, M. Proskurnin, A. Hibara, Controlling water transport between
micelles and aqueous microdroplets during sample enrichment, Analytica Chimica Acta,1149 (2021) 338212-338212.
https://doi.org/10.1016/j.aca.2021.338212

4. M. Fukuyama, M. Tokeshi, M.A. Proskurnin, A. Hibara, Dynamic wettability of polyethylene glycol-modified poly
(dimethylsiloxane) surfaces in an aqueous/organic two-phase system, Lab on Chip 18 (2018) 356-361.
https://doi.org/10.1039/C7LC01121K

5. M. Fukuyama, A. Hibara, Microfluidic Selective Concentration of Microdroplet Contents by Spontaneous Emulsification,
Analytical Chemistry 87 (2015) 3562-3565. https://doi.org/10.1021/acs.analchem.5b00155

S L Bk (Mao FUKUYAMA) maofukuyama@tohoku.ac.jp
Tel: 022-217-5396, FAX: 022-217-5396
https://www2.tagen.tohoku.ac.jp/lab/hibara/html/index.html
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[Research] Nanotechnology has attracted wide attentions and a variety of approaches have been
proposed. They cover wide area including environmental catalytic material and post-Si electric materials.
Scanning tunneling microscope (STM) is expected to be the most powerful tool for such researches. STM
is not a simple microscope to give atomic resolution but is a tool to manipulate an isolated molecule like
an atomic scale tweezers. Our study on the molecule dynamics using this tweezers includes single
molecule reaction though the excitation of internal vibrational modes, and measuring vibrational
spectroscopy of a single molecule by the analysis of tunneling electrons.

[R&®/X]

1) Z. K. Qi, P. Mishra, F. Ara, H. Oka, Y. Sainoo, K. Katoh, M. Yamashita, T. Komeda, Magnetic Hysteresis of Single-
Molecule Magnets Adsorbed on Ferromagnetic Substrate, ACS Nano (2019) 10.1021/acsnano.9b04428.

2) P. Mishra, Z. K. Qi, H. Oka, K. Nakamura, T. Komeda, Spatially Resolved Magnetic Anisotropy of Cobalt
Nanostructures on the Au (111) Surface, Nano Lett. 17 (2017) 5843-5847.

3) F Wu, J. Liu, P. Mishra, T. Komeda, J. Mack, Y. Chang, N. Kobayashi, Z. Shen, Modulation of the Molecular
Spintronic Properties of Adsorbed Copper Corroles, Nat. Comm. 6 (2015) 7547.

4) T. Komeda, H. Isshiki, J. Liu, Y.-F. Zhang, N. Lorente, K. Katoh, B. K.Breedlove, M. Yamashita, Observation and
electric current control of a local spin in a single-molecule magnet, Nat Commun 2 (2011.3) 217.

SYEERESE KM 5L (Tadahiro Komeda)
Tel: 022-217-5368 tadahiro.komeda.al@tohoku.ac.jp
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[Research] A protein is one of the biomolecules that are essential to the phenomena of life, such as cell
signaling, in vivo catalytic reactions, storage and transport. A three-dimensional structure of a protein is
closely related to its function, and there has been an interest in how a protein structurally changes when it
functions. However, new techniques are needed to capture the movement of proteins on a fast time scale
(femtoseconds to milliseconds) at an atomic level.

In our laboratory, we are developing techniques using a quantum beam such as an X-ray free-electron laser,
synchrotron radiation, or an electron beam to visualize actual chemical and structural changes in proteins. We
will reveal the reaction mechanism of light-sensitive proteins and the reaction mechanism of enzymes
catalyzing unique reactions. Furthermore, we aim to design and create protein molecules with new functions
based on precise information from dynamic structural analysis.

[R&®X]

1) Y. Shimazu et al., High-viscosity sample injection device for serial femtosecond crystallography at atmospheric pressure. J.
Appl. Cryst. 52, 1280-1288 (2019); M. Kubo et al., Nanosecond pump-probe device for time-resolved serial femtosecond
crystallography developed at SACLA. J. Synchrotron Radiat. 24, 1086-1091 (2017); F. Mafune et al., Microcrystal delivery
by pulsed liquid droplet for serial femtosecond crystallography. Acta Crystallogr. D Struct. Biol. 72, 520-523 (2016).

2) P Nogly etal., Retinal isomerization in bacteriorhodopsin captured by a femtosecond x-ray laser. Science 261, 145-152 (2018).

3) E. Nango et al., A three-dimensional movie of structural changes in bacteriorhodopsin. Science 354, 1552-1557 (2016); T.
Hosaka et al., Conformational alterations in unidirectional ion transport of a light-driven chloride pump revealed using X-ray
free electron lasers. PNAS 119 2117433119 (2022).

4) M.Suga et al., Light-induced structural changes and the site of O=0 bond formation in PSII caught by XFEL. Nature 543,
131-135 (2017).; A.M. Wolff et al., Mapping protein dynamics at high spatial resolution with temperature-jump X-ray
crystallography, Nat. Chem. 15, 1549-1558 (2023)

SyBPEE e AR AR (Eriko Nango)
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[Research] The target of our laboratory is to create novel functionalities by synthesizing oxide
nanostructures and heterostructures between oxides and other materials. For this purpose, we are
controlling and designing the nanoscale phenomena appearing in the oxide nanostructures by the best
possible combination of the sophisticated oxide growth techniques using molecular beam epitaxy and
advanced analysis techniques using synchrotron radiation.

[R&mX]

(1) T. Kanda et al., Quantization condition of strongly correlated electrons in oxide nanostructures, Commun.
Mater. 10, 1038 (2023).

(2) D. Shiga et al., Electronic phase diagram of Cr-doped VO: epitaxial films studied by in situ photoemission
spectroscopy, Phys. Rev. B 108, 045112 (2023).

(3) N. Hasegawa et al., Electronic band structure of Ti2Os thin films studied by angle-resolved photoemission
spectroscop, Phys. Rev. B 105, 235137 (2022).

(4) K. Yohimatsu et al., Evidence of lattice deformation induced metal-insulator transition in Ti2Os, Phys Rev.
B 106, L081110 (2022).

(5) R. Yukawa et al., Resonant tunneling driven metal-insulator transition in double quantum-well structures
of strongly correlated oxide, Nat. Commun. 12, 7070 (2021).

(6) T. Kanda et al., Electronic structure of SrTii1-xVxOs films studied by in situ photoemission spectroscopy:
Screening for a transparent electrode material, Phys. Rev. B 104, 115121 (2020).

W& MEE JAE (Hiroshi KUMIGASHIRA)
Tel: 022-217-5802 ; E-mail: kumigashira@tohoku.ac.jp
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[AFREE] ERRNICEVTEGEFORRSHLAGHEZ S 1752 T, FRITHEICa Y bO—
LEh, BROBEBEZRODERENEGHINET . ChoDEEFOFERMADLTLEN LA
&, AHRENLEBEOHENEL. HAVWEERSNIEBENENEILLT ST, HA
BRRADRERICHEDZENMONTVET (B 1), RAETITEGRTFDOILFHERAKTH S, KED
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[Research] Our research activities have focused on the creation of functional molecules that exhibit
specific recognition and reaction to the DNAand RNA. The functional oligonucleotides incorporating such
an intelligent agent would enable chemical modulation of gene expression with high sequence-selectivity at
a single nucleoside level. Recent progress in our group includes achievement of highly efficient cross-
linking reaction with specificity toward thymine at the target site. We have applied the new cross-linking
agent to antisense inhibition of gene expression in cell.

ke pd

(1) Okamura, H.; lida, M.; Kaneyama, Y.; Nagatsugi, F. o-Nitrobenzyl Oxime Ethers Enable Photoinduced Cyclization
Reaction to Provide Phenanthridines under Aqueous Conditions. Org. Lett., 25, 466-470 (2023).

(2) Kuwahara, K.; Yajima, S.; Yamano, Y.; Nagatsugi, F.; Onizuka, K. Formation of Direction-Controllable Pseudorotaxane
and Catenane Using Chemically Cyclized Oligodeoxynucleotides and Their Noncovalent RNA Labeling. Bioconjugate
Chem. 2023, 34 (4), 696-706 (2023).

(3) Okamura, H.; Trinh, G. H.; Dong, Z. X.; Masaki, Y.; Seio, K.; Nagatsugi, F. Selective and stable base pairing by
alkynylated nucleosides featuring a spatially-separated recognition interface. Nucleic Acids Res. 50 (6), 3042-3055 (2022).

(4)  Nagatsugi, F.; Onizuka, K. Selective Chemical Modification to the Higher-Order Structures of Nucleic Acids. Chemical
Record, €202200194 (2022).

(5) Abdelhady, A. M.; Onizuka, K.; Ishida, K.; Yajima, S.; Mano, E.; Nagatsugi, F. Rapid Alkene-Alkene Photo-Cross-
Linking on the Base-Flipping-Out Field in Duplex DNA. J. Org. Chem. 2022, 87, 2267-2276 (2022).
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[Research] Focusing our research interest mostly on the recognition and complexation behavior control
of biopolymers, such as DNA/RNA, proteins, and so on. Another topics are photochemical asymmetric
reaction control based on molecular recognition phenomena in both ground and electronically excited states,
we are pursuing mechanistic and synthetic studies on Supramolecular Asymmetric Photochirogenesis with
biopolymers as chiral reaction medias.

[&REwmX]

1) Dynamic and static control of the off-target interactions of antisense oligonucleotides using toehold chemistry, Nature Comm., 2023, 14, 7972.

2) Quantitative Analyses of Foerster Resonance Energy Transfer Identical Pyrene Chromophores In DNA Scaffolds, ChemPhotoChem 2021, 5, 167.

2) Protein adsorption behavior in nanoscale phase-separated PMPC-containing block copolymers, Eur.Polym.J., 2020, 135, 109885.

3) Near perfect H-H on the supramolecular photodimerisation of 2-AC with self-organised gemini surfactant bilayers, Chem.Comm., 2020, 56, 10058.

4) Efficient Light-Harvesting Antennae Resulting from the Dense Organization of Dyes into DNA D-Threoninol, Ang. Chem. Int. Ed., 2020, 59, 11360.

5) Underwater Bubble and Oil Repellency of Biomimetic Pincushion and Plastron-Like Honeycomb Films, Langmuir,2020,36,6365.

6) Reversible changes in the orientation of gold nanorod arrays on polymer brushes, Nanosca. Adv., 2020,2,3798.

7) Planar-to-Planar Chirality Transfer in the Excited State. Enantiodifferentiating Photoisomerization of Cyclooctenes Sensitized by Planar-
Chiral Paracyclophane, J. Am. Chem. Soc., 133, 10379 (2011).

8) Highly Enantiomeric Supramolecular [4 + 4] Photocyclodimerization of 2-Anthracenecarboxylate Mediated by Human Serum Albumin,
J Am. Chem. Soc., 129, 3478 (2007).
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WEx— (BI-&-£-7F) BEICENSILLRELTVLS (BET).

[Research] “Fabrication of The Novel Designed Nanoparticles as Advanced Materials”

We are actively engaging in the research of organic nanomaterials for drug delivery and energy storage
& conversion. The nanoparticles composed of hydrophobic molecules can be obtained with less than 100
nm in size, utilizing our original reprecipitation method. We are aiming at the practical applications of these
nanodrugs for the treatment of cancer and ocular diseases. In addition, we are developing these organic
nanoparticles into electrode-active materials, gas absorbents, and electro/photocatalysts.
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1) “A Novel Preparation Method of Organic Microcrystals”, H. Kasai, H. S. Nalywa, H. Oikawa, S. Okada, H. Matsuda, N.
Minami, A. Kakuta, K. Ono, A. Mukoh, and H. Nakanishi, Jpn. J. Appl. Phys., 31, L1132-1134 (1992).

2) “Creation of pure nanodrugs and their anticancer properties”, H. Kasai, T. Murakami, Y. lkuta, Y. Koseki, K. Baba, H.
Oikawa, H. Nakanishi, M. Okada, M. Shoji, M. Ueda, H. Imahori, M. Hashida, Angew. Chem. Int. Ed. 51, 10315-10318 (2012).
3) “FRET-based intracellular investigation of nanoprodrugs toward highly efficient anticancer drug delivery”, F. Taemaitree,
B. Fortuni, Y. Koseki, E. Fron, S. Rocha, J. Hofkens, H. Uji-i, T. Inose, H. Kasai, Nanoscale, 12, 16710-16715 (2020).

4) “Organic n-Conjugated Polymers as Photocathode Materials for Visible-Light-Enhanced Hydrogen and Hydrogen Peroxide
Production from Water”, K. Oka, B. Winther-Jensen, H. Nishide, Adv. Energy Mater., 11, 2003724 (2021).

5) “Accelerating the dehydrogenation reaction of alcohols by introducing them into poly (allylamine)”, K. Oka, Y. Kaiwa, K.
Kobayashi, Y. Tobita, K. Oyaizu, Polym. Chem., 14, 2588-2591 (2023).

SyEREAE S AEHE #) (Hitoshi KASAI) kasai@tohoku.ac.jp
Tel: 022-217-5612, FAX:022-217-5614
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NHEBZXHFEL. FUONVEBEORBRLEDEEMZ T/ WOBRBSHEETHALTLET,

[Research] Our goal is to understand essential biological processes at the molecular level through
the investigation of structural dynamics of protein folding and functions. We observe the structures and
heterogeneities of proteins and nucleic acids based on single molecule fluorescence spectroscopy. We
also develop a new method of fluorescence correlation spectroscopy and revealed the fast structural
dynamics of proteins and nucleic acids at the nanosecond time domains.
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Phys. Chem B 2022), () #iL<BFE LT/ HoEuEtHBAEEN 0 v K (Sanoetal, ACS
Phys. Chem Au 2024),

[REDH]

“Simple and Efficient Detection Scheme of Two-Color Fluorescence Correlation Spectroscopy for Protein Dynamics
Investigation from Nanoseconds to Milliseconds” Sano, Y., Itoh, Y., Kamonprasertsuk, S., Suzuki, L., Fukasawa, A.,
Oikawa, H., Takahashi, S. ACS Phys. Chem Au (2024), 4, 85-93.

“Hyper-mobile Water and Raman 2900 cm! Peak Band of Water Observed around Backbone Phosphates of Double
Stranded DNA by High-Resolution Spectroscopies and MD Structural Feature Analysis of Water” Suzuki, M., Tsuchiko,
A., Tanaka, Y., Matubayasi, N., Mogami, G., Uozumi, N., Takahashi, S. J. Phys. Chem. B. (2023), 127, 285-299.

“Flexible Target Recognition of the Intrinsically Disordered DNA-Binding Domain of CytR Monitored by Single-
Molecule Fluorescence Spectroscopy” Mitra, S., Oikawa, H., Rajendran, D., Kowada, T., Mizukami, S., Naganathan,
A. N., Takahashi, S. J. Phys. Chem. B. (2022), 126, 6136-6147.
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[Research] “Chemical Biology through Development of Functional Molecules”

In a living body and cell, various biomolecules function by interacting with other molecules. To
understand the precise biological functions occurring within a living body or cell, it is important to
investigate the activities or behaviors of the target molecules in living systems, where all of these
interactions with other biomolecules are maintained. Using organic chemistry, macromolecular chemistry,
and biochemistry, we design and synthesize functional molecules, apply them to image behaviors or
activities of target biomolecules, and then regulate the functions of these targets by utilizing light. By
combining these functional compounds with optical microscopy, we aim to clarify essential mechanisms in
life and diseases.

el

1) R. Liu, T. Kowada, Y. Du, Y. Amagai, T. Matsui, K. Inaba, S. Mizukami, “Organelle-Level Labile Zn?* Mapping Based
on Targetable Fluorescent Sensors”, ACS Sens. 2022, 7, 748-757.

2) T. Kowada, K. Arai, A. Yoshimura, T. Matsui, K. Kikuchi, S. Mizukami, “Optical Manipulation of Subcellular Protein
Translocation Using a Photoactivatable Covalent Labeling System”, Angew. Chem. Int. Ed. 2021, 60, 11378-11383.

3) T. Kowada, T. Watanabe, Y. Amagai, R. Liu, M. Yamada, H. Takahashi, T. Matsui, K. Inaba, S. Mizukami, “Quantitative
Imaging of Labile Zn?* in the Golgi Apparatus Using a Localizable Small-Molecule Fluorescent Probe”, Cell Chem. Biol.
2020, 27, 1521-1531.

4) S. Mizukami, Y. Hori, K. Kikuchi, “Small-Molecule Based Protein-Labeling Technology in Live Cell Studies: Probe-
Design Concepts and Applications”, Acc. Chem. Res. 2014, 47, 247-256.
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[Research] The main focus of our research is to advance original innovation in developing sustainable
chemical processes that are effective and environmentally friendly. Our efforts include: (i) developing
various reaction processes under high-pressure and high-temperature conditions, as well as under
supercritical conditions to leverage their tunable properties; (ii) investigating the physical properties of
ionic liquid (molten salts at room temperature) to utilize their potential in separating CO, from exhaust
gases through an innovative carbon capture system (CCS); and (iii) exploring artificial bio-membranes
by encapsulating enzymes like formaldehyde dehydrogenase, which are beneficial for creating highly
sensitive devices, including biosensors and disease diagnostics tools.

[(RKREmX]
1. Iridium Catalyst Immobilized on Crosslinked Polyethyleneimine for Continuous Hydrogen Production Using

Formic Acid, ChemSusChem, 17, e202301282 (2023). (Front Cover)

2. Effects of structures of lower aliphatic alcohols and concentrations on CO2 chemical absorption and
desorption reactions in various alcohol solutions of 1,8-diazabicyclo[5.4.0Jundec-7-ene, J. Molecular Liquids,
390, 123022 (2023).

3. Water-Dispersible Carbon Nano-Test Tubes as a Container for Concentrated DNA Molecules, Chem. - A Euro.

J., 29, e202301422 (2023). (Front Cover)
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[Research] (1) Studies on chemical properties of the heaviest elements are extremely interesting and
challenging subjects in the fields of modern nuclear and radiochemistry; chemical characterization of
these elements explores the new frontiers of the elements in the 7th period of the Periodic Table. Atom-
at-a-time chemistry of the elements at the uppermost end of the Periodic Table is being performed. (2)
The actinide elements having 5f electrons are chemically quite interesting elements. Redox properties,
complexation ability, and some basic chemical properties in solution are studied by means of laser
spectroscopic and electrochemical methods. From the view point of nuclear engineering, separation
and recovery of actinides from spent nuclear fuel (reprocessing), decontamination of radioactive
wastes, analyses of actinides for control of the processes are essentially required. Development of new
actinide separation and recovery methods for a design of the separation process is being performed.

[&REwX]

1) T.K. Sato et al., Measurement of the first ionization potential of lawrencium, element 103, Nature 520, 209-211 (2015).

2) R. Kusaka, M. Watanabe, “Stoichiometry of lanthanide-phosphate complexes at the water surface studied using
vibrational sum frequency generation spectroscopy and DFT calculations”, Journal of Physical Chemistry B, 125, 6727-
6731 (2021).

3) Y. Kitatsuji, Electrochemistry of actinide, Radioisotopes. 67, 483-493 (2018).
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