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In this area, we have promoted truly original and fusion-type fundamental
chemical researches. A clear research concept called "Stimuli-responsive Chemical Species" and a
variety of research perspectives brought by the collaboration of leading researchers are twin
engines of our research. As a result, new material science was created, which is not reached without
fgo:éaboration. And it has a great ripple effect not only in the specific field but also in related

ields.

For example, they are (1) creation of organic radical batteries based on the stabilization of the
radical atom of the hypervalent group 16 element, (2) discovery of intermediate diradical state and
development to nonlinear optical material based on its favorable electronic state, (3) Development
of a novel nickel-iron catalyst that reduces oxygen molecules to water, (4) creation of a
time-resolved X-ray structural analysis device to clarify the mechanism of enzymatic reactions, etc.



B X C—19. F—19—1, Z—19.

1. WFZEBIA Y DY =

TTREORMICER L oE AL %
b5 [EFRLF OFBITDODIELL, X
IIARLECHMRNNEEE ST =07
LB R~ L HEES L, T 6 oREE &M
ENFELIBRREND Lok, AlE
53 EABMLBE OB LEEL P LILHRET D
BB L BB LB, ZEESILE
M PN OREFITH D, EEITRITA
N N KR E L = R F—HENL O @& Al
HLUEZ D72, REXLEHRREDE 2 JEH]
I & T HOMO/LUMO ¥+ v 7Dl
DINTINES LB BT 5, T D2,
TS DA IIIN G B OWELH - LFRY
T BB E L CTHEREDETH D
BT R FRICE S ICENT D RS
PR ThHO | HWREOEREHGFIND
{LEMHETH D, L L. TOEWERISHEC
ERL TR TREETH DD, &
FEREMEME & L TR T 5 72 DI I3 R
RETCICFIEORENVAEOEM,TH - 7=,
TEDTEFELFEDTICBIT A KOERIT,
SERCRERLC K DRI B, BefL T
(2 K DEEIR T O ZEFEALHIE 72 £ BEEESE
BICHEb LB EER L SEICRFELI-E
D1 ERENT DREBIR T A ER
KIEIZHRBLI-ZLI2h D, FORBEIIDTF
FERE D BHIE 2 00 ST B O EF I & -
THREM AN bEDTHY | FUSEICS
WAELZRIFLIZILD TWHAER, 25O EWN
BERR D PWEAIR L2 R L, A%
WIEA SN TWD EIEEVE, 2t i
KDTLFACFEWIEN . AT RLF 70 & HEA
HHALZ DO DS BICIRER TH -7
OTHD,

F 2O T, BEREMEME O B SE
IZBWTH@AMED EV ISP L SFE ) 20T
a7 e LT, HEOTHRICFEDOMIE
BRIC, WERARILS:, AR, SEIR
{b52, fiklii(b:, Ak, MiEmELE.
WItER . FERE 7 E O BRIRFEE N b
OLREIRF B S LM A ERAE L, B
A 2R BEE M ERE A BIE T D 72D D
FIEAE T D,

2. WHEOHM
AWFFETIE, THED [TTFE ) DEHA
HREIZLVAERIND X927 2RIz
HEEHIE S o T A D% <, 45
B OYBERR) - ALFERRIBI SIS E LT
WERSREDEThH D= RV X —{LFHIZ
BHCEAT D RIS M) THh DRI
HEAL, ZOEHERIEEHE - OGS - Yk
(2D T E B Rl & T O WF e LRk 2 VT
BXRTDHZEITR Y, EITMAIN 2 BEREMEY)
BREEZAIET 272D O PR A
5
Z 2 CARMEIRTIX, DFSISORRE, 2%
WtE DRI, 3BT DBRYE A2 XL THi#
7o B MEAL T FE O Ak & B REBR HR I HL Y A

CK—19 (Jtm)

Te & &Iz, DERBUSHERE O & N TEE
ORI~ ELRERET D,

3. #rFED L
(1) FEARM 72 FFEER I
AR TR L EB RO LS
MEMFTEX G E L, 235 OFSEHIEE & %
REOYRRZE L T, B - Firk - Frfidis
T D &L bIT, BERRICHEE O &
N LEEE OB~ 2 BT 5, T07-
O, B ET AR LR ORI D X |
ATEBICAFIEE H A01~A04 3% 1T 5,
DAL THH TS BAFE D 7= 8 DAL -

i
@A02 IHH HtEAIE O 7= O DRSS
i

QA3 I E HIEE RS D 7 D D RIS LT
i
@OA04 THH AR O 7= D &SR
e
A0 AT — Tk, EfMRENHFE L T,
MEREICEN TSRO R R LA
FAEOBRIRICE Y fEe, x5 &7 DAL,
i JE H R S 3R LB T R O IRENLL A9
EZEMAIAEY. FEHBRNKEE b ORE
{bEWM7e & ThH DD, BERENE & ZEMED N
BIXMMDREBS T A L iEOBRIIZEIC
BWTi, (bLAMOIFREIC L 6T ILEMED &
WHIERMDER T 21337 Ths, /2. &
FE 72 AEARBE R R ITAAAE T D ISR &
RIET D 2 LD BB E O EE
ENFERESND AREMEREV, b EREe
LT, BUSE - W PEfIAEE O fENL 72 & ONT IR
JEEAY PR O FE BLER R OfEBR I B Y #iLTe,
HBLORT =T, 2O X HIZ L TR
ST ISP R A M REE M R~ L
JEBT %, S & D BRRIZ I\ VT,
EEM T EOREEZTEN LT T VIV
HEIE & RTINS0 R TEVERE A DTG M
{LIEDBRICE Y fide, FPEOLRRENEE
WL, BIZRRDTOL Ry 7 A, A v
> ECHHIAE bR fR RE il 2 SR & L
FREEMEAT BE~DIGH 213005, BEERITBW
TIE, SUSTEMRE & SOCHRE ARl L, AT
BER ORZLICHRER T2, T70b b FiAfsE
R OERE b &S AL F R Db
D —fxk & it a2 1T H 0 . EBIFTE TIXE
A FTRE e AT E B 9e 2 IR B T 5,

(2) HFEHEOMRE & AEl

FRBEIC, fEIRERE 2 & Lertmipfoe £ 2
AUNR—=IZ KD E T NV—T L ENIDF
ARG DD 7R DRI v — T R E LT,
Fhe 7 — 7%, REEESE (X — L a%s
aie) ZRERFIENE L., fEikE L ORI E
DO ESEFFE DN - EHE 72 5 ORI 0 B
OEAT-T-, £, MERHEICHT 285 &
IF 2 Bl R kF 3 2 BEAT & G4 27 L — 723Kk
O, AFEIAFSE O SEHE R E S S T



OFEE - FEhi s/ N—7

(A B (AFZEfCEE . REIR OO TE = &

A01 IH H DA Hj %)

B0 %= (A02 T A O FR%k , FEEE

#2)

/NE eEE (A0S TER 04

ey

HiE ik (AO4 TH A OASHE R, BEEE
19

oA

Hifke)

b5 URMHE, SRIEGEE L) |
ZfE S (B REE E )

ORI « FHi 7 Vv—7
FREE (B mBYL R ZERT R)
FRIERt (AR K - 48 88%)
HEmFR (ALK - B2HER)

EHES (b K TRl « BT 2a)
EHEIER (ALK - 4% %)

AN — ORERKRE: - 48 Hd%)

OB IEPE 3 IR I

SR 2449 A 29 H OREBRT - FIRB 51X
AZAD

Wk 254E 3 H 26 H (AL T RE)
R 2546 H 10 H (UMK - oL
)

R 25 4E 12 A 2 H GREt- LA RTV F
Ry )

VR 2646 H 16 H (B » S < ITEESE
%)

Wk 26 4210 H 13 H (I - # U —F—)b
ih )

SERK 2T A5 A 23 H OREBRT - IRk 51X
AZAD

Rk 284E5 A 20 H (ARKRT - 2 h2fH)
VR 2943 A7 H (REBKREF - L)

4. WrIERLE

AEE I, RS SRR v ) B
g e N & SRR O AR
HEEN S 72 O T SR W IR B & B O it iy
& LT, BEDMAIN TR « Bt - Bibk
REABHIE L, B BriEinicE s b2 6
JEY Bl A L o LR LSRR 7E A e LT
i, TORER, BlzE, (1) BEFME 16
BT VI NVOLEEIESILS HHET
JVEMORIR, (2) TV HNVEEGOEIL
FEAE O figt B L5 < BEREVEA B O i vk il 48 5
OB, (3) ISR TR R—TF 7
F 7 = QAU LS < . HHR 2R AR e
B REE 2 R T M RO AR, (4) Y
TIOHNVIRREDR A L ZDOEEREIRE
\ZEEDS IR FM B~ DB, (5) #i
B DRV L > THFNEFBEI %
ARTHTR B AR ROAIRL, (6) FmY
fAIAEE 2 FF> Pt (0) S5 D HLEE & 5 LU
Yo R, (7) Fifl o720 Ru(111) A%
IVEEIR DRI & 2 OBl 7e 7 ¥ BV RO
DR, (8) BRFEN T H2K~EBEITT DM
M= v —8iti OB, (9) BEERIG

DFEAE % B 5 2323 2 BERE] 4 it X o AR
BrasiE o, 72 &, AREIBAFZE O A5t
L - T, I E OB TIEE L
MoT2H LWERENE ., Y%y
ORI 5T, BESEFICRE i MR %
L72H L TW5,

5. ERRERLE
(BFFEAREEE, WFSC 03 M ONHLEERFZE 4 12
X THR)

1. T.Abe, Y. Morimoto, K. Mieda, H._
Sugimoto, N. Fujieda, T. Ogura, *S. Itoh,
“Geometric Effects on O-O Bond Scission
of Copper(Il)-alkylperoxide Complexes”, J.
Inorg. Biochem., 177, 375-383 (2017).

2. T.Kono, S. Mehrotra, C. Endo, N. Kizu, M.
Matsuda, H. Kimura, E. Mizohata, T. Inoue,
T. Hasunuma, A. Yokota, *H. Matsumura,
*H. Ashida ”A RuBisCO-mediated carbon
metabolic pathway in methanogenic
archaea”, Nature Commun., 8(14007), 1-12
(2017)

3. M. Nakada, T. Kuwabara, S. Furukawa, M.
Hada, M. Minoura; *M. Saito, “Synthesis
and Reactivity of a Ruthenocene-type
Complex Bearing an Aromatic z-Ligand
with the Heaviest Group 14 Element”.
Chem. Sci., 8, 3092-3097(2017)

4. Y. Tominaga, M. Maruyama, M. Yoshimura,
H. Koizumi, M. Tachibana, S. Sugiyama, H.
Adachi, K. Tsukamoto, H. Matsumura, K.
Takano, S. Murakami, T. Inoue, *H. Y.
Yoshikawa, Y. Mori ”Promotion of protein
crystal growth by actively switching crystal
growth mode via femtosecond laser
ablation”, Nature Photonics, 10, 723-726
(2016)

5. Y. Imada, H. Nakano, K. Furukawa, R.
Kishi, M. Nakano, H. Maruyama, M.
Nakamoto, A. Sekiguchi, M. Ogawa, T.
Ohta, *Y. Yamamoto, “Isolation of
Hypervalent Group-16 Radicals and Their
Application in Organic-Radical Batteries”, J.
Am. Chem. Soc. 138, 479-482. (2016).

6. M. Kobayashi, N. Hayakawa, *T. Matsuo, B.
Li, T. Fukunaga, D. Hashizume, H. Fueno,
K. Tanaka, *K. Tamao,
“(2)-1,2-Di(1-pyrenyl)disilene: Synthesis,
Structure, and Intramolecular
Charge-Transfer Emission”, J. Am. Chem.
Soc. 138, 758-761 (2016).

7. Y.-G. Huang, Y. Shiota, M.-Y. Wu, S.-Q. Su,
Z.-S. Yao, S. Kang, S. Kanegawa, G.-L. Li,
S.-Q. Wu, T. Kamachi, K. Yoshizawa, M.-C.
Hong, and Osamu Sato, “Superior
Thermoelasticity and Shape-Memory
Nanopores in a Porous Supramolecular
Organic Framework,” Nature Commun., 7,
11564/1- (2016)

8. S. Kanegawa, Y. Shiota, S. Kang, K.
Takahashi, H. Okajima, A. Sakamoto, T.
Ilwata, H. Kandori, K. Yoshizawa, O. *Sato,
“Directional Electron Transfer in Crystals of
[CrCo] Dinuclear Complexes Achieved by



10.

11.

12.

13.

14.

15.

16.

17.

Chirality-Assisted Preparative Method,” J.
Am. Chem. Soc., 138, 14170-14173 (2016).
H. Mitome, T. Ishizuka, H. Kotani, Y.
Shiota, K. Yoshizawa, *T. Kojima,
“Mechanistic Insights into C-H Oxidations
by Ruthenium(111)-Pterin Complexes:
Impact of Basicity of the Pterin Ligand and
Electron Acceptability of the Metal Center
on the Transition States” J. Am. Chem. Soc.,
138, 9508-9520 (2016).

*Y. Sunada, S. Ishida, F. Hirakawa, Y.
Shiota, K. Yoshizawa, S. Kanegawa, O.
Sato, H. Nagashima, *T. lwamoto,
"Persistent four-coordinate iron-centered
radical stabilized by n-donation", Chem. Sci.
7,191-198 (2016).

S. Osumi, S. Saito,” C. Dou, K. Matsuo, K.
Kume, H. Yoshikawa, K. Awaga, S.
Yamaguchi,” "Boron-Doped Nanographene:
Lewis Acidity, Redox Properties, and
Battery Electrode Performance”, Chem. Sci.,
7,219-227 (2016)

S. Kuriyama, K. Arashiba, K. Nakajima, Y.
Matsuo, H. Tanaka, K. Ishii, K. Yoshizawa,
and Y. Nishibayashi*, “Catalytic
transformation of molecular dinitrogen into
ammonia and hydrazine by using
iron-dinitrogen complexes bearing anionic
PNP-pincer ligand,” Nature Commun., 7,
12181 (2016).

L. Li, *T. Matsuo, D. Hashizume, H. Fueno,
K. Tanaka, *K. Tamao, “Coplanar
Oligo(p-phenylenedisilenylene)s as Si=Si
Analogues of Oligo(p-phenylenevinylene)s:
Evidence for Extended n-Conjugation
through the Carbon and Silicon
n-Frameworks”, J. Am. Chem. Soc. 137,
15026-15035 (2015).

*H. Hashimoto, Y. Odagiri, Y. Yamada, N.
Takagi, S. Sakaki, *H. Tobita, “Isolation
of a Hydrogen-Bridged Bis(silylene)
Tungsten Complex: A Snapshot of a
Transition State for 1,3-Hydrogen
Migration,” J. Am. Chem. Soc., 137,
158-161 (2015).

H. Kotani, T. Sugiyama, T. Ishizuka, Y.
Shiota, K. Yoshizawa, *T. Kojima, “Redox
Noninnocent Behavior of
Tris(2-pyridylmethyl)amine Bound to a
Lewis Acidic Rh(I1l) lon Induced by C—H
Deprotonation”, J. Am. Chem. Soc., 137,
11222-11225 (2015).

C.-M. Chou, S. Nobusue, S. Saito,* D.
Inoue, D. Hashizume, S. Yamaguchi,*
“Highly Bent Crystals Formed by
Restrained n-Stacked Columns Connected
via Alkylene Linkers with Variable
Conformations,” Chem. Sci., 6, 2354-2359
(2015).

*H. Kotani, S. Kaida, T. Ishizuka, M.
Sakaguchi, T. Ogura, Y. Shiota, K.
Yoshizawa, *T. Kojima, “Formation and
Characterization of a Reactive
Chromium(V)-Oxo Complex: A
Mechanistic Insight into Hydrogen-Atom

18.

19.

20.

21.

22.

23.

24.

25.

26.

Transfer Reactions”, Chem. Sci., 6, 945-955
(2015).

*T. Sasamori, T. Sugahara, T. Agou, K.
Sugamata, J.-D. Guo, S. Nagase, *N._
Tokitoh, "Reaction of a Diaryldigermyne
with Ethylene", Chem. Sci. 6, 5526-5530
(2015).

M. Kodera, T. Tsuji, T. Yasunaga, Y.
Kawahara, T. Hirano, Y. Hitomi, T.
Nomura, T. Ogura, Y. Kobayashi, Sajith P.
K., Y. Shiota, and K. Yoshizawa, Roles of
Carboxylate Donors in O-O Bond Scission
of Peroxodi-iron(l11) to High-Spin
Oxodi-iron(1V) with a New
Carboxylate-Containing Dinucleating
Ligand, Chem. Sci., 5, 2282-2292 (2014)

A. Fukazawa,* H. Oshima, S. Shimizu, N.
Kobayashi, S. Yamaguchi,*
“Dearomatization-Induced Transannular
Cyliczation: Synthesis of
Electron-Accepting
Thiophene-S,S-Dioxide-Fused
Biphenylene,” J. Am. Chem. Soc., 136,
8738-8745 (2014).

T. Kushida, C. Camacho, A. Shuto, S. Irle,*
M. Muramatsu, T. Katayama, S. Ito, Y.
Nagasawa, H. Miyasaka,* E. Sakuda, N.
Kitamura, Z. Zhou, A. Wakamiya, S.
Yamaguchi, * “Constraint-induced Structural
Deformation of Planarized
Triphenylboranes in the Excited State,”
Chem. Sci., 5, 1296-1304 (2014).
Highlighted as a Cover

T. Ishizuka, S. Ohzu, H. Kotani, Y. Shiota,
K. Yoshizawa, *T. Kojima_“Hydrogen Atom
Abstraction Reactions Independent of C-H
Bond Dissociation Energies of Organic
Substrates in Water: Significance of
Oxidant-Substrate Adduct Formation”,
Chem. Sci., 5, 1429-1436 (2014).

Y.-H. Chang, Y. Nakajima, H. Tanaka, *K.
Yoshizawa, *F. Ozawa, “Facile N—H Bond
Cleavage of Ammonia by an Iridium
Complex Bearing a Non-innocent
PNP-Pincer Type Phosphaalkene Ligand,” J.
Am. Chem. Soc., 135, 11791-11794 (2013).
T. Liu, H. Zheng, S. Kang, Y. Shiota, S.
Hayami, M. Mito, *O. Sato, K. Yoshizawa
S. Kanegawa, *C. Duan, “Light-induced
Spin-crossover Actuated Single-chain
Magnet,” Nature Commun., 4, 2826/1-6
(2013).

T. Yoshimaru, M. Komatsu, T. Matsuo, Y.-A.
Chen, Y. Murakami, K. Mizuguchi, E.
Mizohata, T. Inoue, M. Akiyama, R.
Yamaguchi, S. Imoto, S. Miyano, Y.
Miyoshi, M. Sasa, Y. Nakamura, and T.
Katagiri, “Targeting BIG3-PHB2 interaction
to overcome tamoxifen resistance in breast
cancer cells”, Nature Communications.4,
2443 (2013).

M. Yuki, H. Tanaka, K. Sasaki, Y. Miyake,
*K. Yoshizawa, *Y. Nishibayashi,
“Iron-Catalyzed Transformation of
Molecular Dinitrogen into Silylamine under




Ambient Conditions,” Nature Commun., 3,
1254 (2012).

(Fa%&) G 1 M)

IWABGAT, BOSPEL PR < T E R,
% 3\ CSJ (b7 = A% 2013, 2013 4F 10
H 21 H-23 H, HEHNTF)IX

(ZDfh)
R h— V%
http://www. strecs. jp/

6. AFFERERR

(D) WFgEfzs

A B (YAMAMOTO YOHSUKE)
TSR « REFBEBELEAM IR - Bz
Wz 5« 50158317

(3) ELEEMF

Witk

AR ® ] (MATSUO TSUKASA)
VTE RS « FRTZ20 - HEHHR
7% 5 © 90312800

e ptBH (IWAMOTO TAKEAKI)
WAL KT « REFPPREZLAFTR « Hd7
WF7e 25 1 70302081

(0¥ % (YAMAGO SHIGERU)
AEBREE AL TERT - B
WF7eE 25 1 30222368

B9 # (SEKIGUCHI AKIRA)
PR - BOEEWE R - R
WF7ed 25 1 90143164

(1 /8L (YAMAGUCHI SHIGEHIRO)
HZEBRE - REFGEFZGER - Hif%
WFgeE 5 - 60260618

2% %% (ABE MANABU)
TSR « KEFBEERAAFER - Hid%
WFgeE 5 - 30273577

A ¥ (IKEDA HIROSHI)
KBRIFSEREE « KEEBE TR - Bid%
WFgeEFE - 30211717

/N 3= (0ZAWA FUMIYUKI)
TABRE: - ALSEFIERT - B

WFgeE 5« 40134837

A AT (HASHIMOTO HISAKO)
WAL KRS « KFBEE LA TE R - HEH%
9835 : 60291085

(L~ # (YAMASHITA MAKOTO)

K HBKRE - REPR TR « Zi%
WFaeE 25 1 10376486

B Ei% (TOKITOH NORIHIRO)
AR AL TERT - HdR
WFgeE 25 : 90197864

EHE  —pk (YOSHIZAWA KAZUNART)
TR - JeB B b oErT - 8%
WFgeE 25 1 30273486

A FHkt (SUGIMOTO HIDEKI)
KRS « KRR LR - Heis
WFFeE 25 : 00315970

/NI 3] (0G0 SEIJI)
JUMN R « KEEBE T2 0F5E0E - 2%
WFgeE 35 1 60290904

# E = (INOUE TSUYOSHI)
KBRKE: « KPR LAF5ERE - iz
WFgeE s 1 20263204

it P (NAKAT HIDETAKA)
ITEE RS « PRS00 - HEH%
WFgeE s 70377399



