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553. Melting entropy of crystals determined by electron-induced configurational disordering . D. Liu, J. Fu, O.
Elishav, M. Sakakibara, K. Yamanouchi, B. Hirshberg, T. Nakamuro, E. Nakamura, Science, in press.

551. Time-resolved imaging and analysis of the electron beam-induced formation of an open-cage
metalloazafullerene, H. Hoelzel, S. Lee, K. Y. Amsharov, N. Jux, K. Harano, E. Nakamura, D. Lungerich, Nature
Chem 15, 1444-1451 (2023).

550. Wavy Graphene-Like Network Forming during Pyrolysis of Polyacrylonitrile into Carbon Fiber, T. Ishikawa,
F. Tanaka, K. Kurushima, A. Yasuhara, R. Sagawa, T. Fuijita, R. Yonesaki, K. Iseki, T. Nakamuro, K. Harano, E.
Nakamura, J. Am. Chem. Soc. 145, 12244-12254 (2023).

¥ 546. Iron-catalyzed C—H Activation for Heterocoupling and Copolymerization of Thiophenes with Enamines, T.
Doba, R. Shang, E. Nakamura, J. Am. Chem. Soc., 144, ASAP (2022).

545. Precision synthesis and atomistic analysis of deep blue cubic quantum dots made via self-organization. O.
J. G. L. Chevalier, T. Nakamuro, W. Sato, S. Miyashita, T. Chiba, J. Kido, R. Shang, E. Nakamura, J. Am.
Chem. Soc., 144, 21146-21156 (2022).

543. Time-resolved Atomistic Imaging and Statistical Analysis of Daptomycin Oligomers with and without
Calcium lon. T. Nakamuro, K. Kamei, K. Sun, J. W. Bode, K. Harano, E. Nakamura, J. Am. Chem. Soc., 144,
13612-13622 (2022)

542. Triarylamine/Bithiophene Copolymer with Enhanced Quinoidal Character as Hole-Transporting Material for
Perovskite Solar Cells. H.-S. Lin, T. Doba, W. Sato, Y. Matsuo, R. Shang, E. Nakamura, Angew. Chem. Int. Ed.
202203949 (2022).

541. Time-resolved Imaging of Stochastic Cascade Reactions over a Submillisecond to Second Time Range at
the Angstrom Level. T. Shimizu, D. Lungerich, K. Harano, E. Nakamura, J. Am. Chem. Soc., 144, 9797-9805
(2022)

540. lonization and electron excitation of C60 in a carbon nanotube: A variable temperature/voltage
transmission electron microscopic study, D. Liu, S. Kowashi, T. Nakamuro, D. Lungerich, K. Yamanouchi, K.
Harano, E. Nakamura, Proc. Natl. Acad. Sci. USA., 119, e2200290119 (2022)

539. Atomic-Number (Z)-Correlated Atomic Sizes for Deciphering Electron Microscopic Molecular Images, J.
Xing, K. Takeuchi, K. Kamei, T. Nakamuro, K. Harano, E. Nakamura, Proc. Natl. Acad. Sci. USA., 119,
2114432119 (2022)
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Chemical & Engineering News Dec 23, 2013 Quotes

Alook at some of the MOST INTRIGUING statements
and photos that made it onto our pages in 2013
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1988 UC, Berkeley, USA (Prof. Peter Vollhardt) ¥ =
1989 University of Cambridge, UK (Prof. lan Paterson) FiR HE
1990 Sandoz Co., Basel (R Novartis Co.), Switzerland @l EFR
1990 UC Santa Barbara, USA (Prof. Bruce Lioshutz) mH Rz
1991 Sandoz Co., Basel (¥§Novartis Co.), Switzerland ==F = 1 25
1991 Scripps Institute, San Diego, USA (Prof. Dale Boger) I &
1992 Sandoz Co., Basel (EiNovartis Co.), Switzerland AREREB

1994 Emory University, Atlanta, USA (Prof. Keiji Morokuma) # &

1995 Princeton University, USA (Prof. Daniel Kahne) HE B2
1997 Emory University, USA (Prof. Lanny S. Liebeskind) ~ F3 3
1997 SUNY, Stony Brook, USA (Prof. lwao Qiima) RE

1999 Emory University, Atlanta, USA (Prof. Keiji Morokuma)lLid  1Ej&

2000 SUNY, Stony Brook, USA (Prof. lwao Qiima) R B=
2000 Emory University, USA (Prof. Frank McDonald) et B
2001 SIOC, Shanghai, China (Prof. L. Wu) =0 EfE

2002 University of Madrid, Autonoma (Prof. A. Echavarren) B8 ¥ —ER
2002 University of Munich, Germany (Prof. Paul Knochel) #E #F
2002 Stockholm University, Sweden (Prof. Jan Bickval) E# BEE
2002 Hong Kong University, PRC (Prof. Dan Yang) gl &R
2003 University of Geneva, Switzerland (Profs. S. /N. Matile) Ai-jan Chen
2003 SUNY, Stony Brook, USA (Prof. Benjamin Chu) e ME
2003 University of Dortmund, Germany (Prof. Norbert Krause) B[R —#B
2003 University of Alberta, Canada (Prof. Jeffrey Stryker) {8 =X
2003 National Taiwan University, Taiwan (Prof. Tien-Yau Luh)i&# {EF

2003 Peking University, PRC (Prof. Zhenfeng Xi) i BT
2004 Caltech, USA (Prof. Brian M. Stoltz) BT BRE

2005 University of Geneva, Switzerland (Prof. Stefan Matile) B &

2005 RWTH Aachen University, Germany (Prof. Carsten Bolm) BEA& R

2005 University of lllinois, USA (Prof. Scott E. Denmark) Fik EHE
2006 Merck Research Laboratories, USA HE #F
2006 University of Chicago, USA (Prof. Rustem F. Ismagilov) Laur llies
2007 University of Cambridge, UK (Prof. lan Paterson) kE /&
2007 University of Munich, Germany (Prof. Paul Knochel) Wi &—
2008 MPI for Polymer Research, Germany (Prof. Klaus Miillen) ZZEHEE
2008 University of Groningen, Netherland (Prof. Ben L. Feringa) R

2008 Weizmann Institute, Israel (Prof. Milko E. van der Boom) - Z
2009 MIT, USA (Prof. Mohammad Movassaghi) hF B%
2009 University of Ulm, Germany (Prof. Peter Béuerle) Ying Zhang
2009 University of Michigan, USA (Prof. Melanie Sanford) X BIE
2010 Philipos-University Marburg, Germany (Prof. Eric Meggers) P HE#i

2011 Northwestern University, USA (Prof. Michael R. Wasielewski) Bf)IIi&E <
2011 UPMC, France (Prof. Max Malacria) EZF =

2011 University of Groningen, Netherland (Prof. Ben L. Feringa)

N
2011 University of Madrid, Autonoma, Spain (Prof. A. Echavarren) @;ﬁ
2012 Eindhoven Univ of Technology, Netherland (Prof. E. W. Meijer) $TEHE A
2012 University of Melbourne, Australia (Prof. A. Holmes) Ricardo M. Gorgoll

2012 ETH Ziirich, Switzerland (Prof. Jeffery W. Bode) A #2
2013 RWTH Aachen University, Germany (Prof. Jun Okuda) R IBA
2013 University of Wiirzburg, Germany (Prof. Frank Wiirthner) ~ FELL F1B&
2013 University of Miinster, Germany (Prof. Bart Jan Ravoo) W #ith
2013 ESPCI ParisTech, France (Prof. Ludwik Leibler) e =
2015 University of Miinster (Prof. Frank Glorius) Junfei Xing
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Capturing the Moment of Emergence of Crystal Nucleus from Disorder
J.Am. Chem. Soc., 143, 1763-1767 (2021).

:mergence of Crystal Nucleus frc
bara, Hiroki Nada, Koji Harano, and Eiichi Nak

Article Views Altmetric Citations

31144 932 17

528. Capturing the Moment of Emergence of Crystal Nucleus from Disorder, T. Nakamuro, M. Sakakibara,
H. Nada, K. Harano, E. Nakamura, J. Am. Chem. Soc., 143, 1763-1767 (2021). (Highlighted in JACS
Spotlights, J. Am. Chem. Soc., 143, 1681-1682 (2021)) OPEN ACCESS, One of the Most Read Articles in
JACS, January 2021. (Highlighted in Nature Reviews Chemistry, Nat. Rev. Chem., (2021)) (Highlighted in
Chemistry Today, Chemistry Today, 4, 10-11 (2021))

Press release (University of the Tokyo JP, EN, AIST, JST) , Highlighted in following websites (NHK NEWS-
web, NHK world, NIKKEI, nanowerk, EurekAlert!, SCCENMAG, OPTRONICS ONLINE, MIRAGE, PHYS.
ORG. , My navi NEWS, MapionNews, NiconicoNEWS, AlphaGalileo, research-er.jp , 36SNEWSX, BIGLOBE
NEWS, Rakuten Infoseek NEWS, science alert, NEWS BREAK, GNP, blognewslink, UNFOLD TIMES, The
News Point, KNOWLEDIA, GEEK TECH ONLINE, ¥#, dialog, India Education diary, Heaven32, THE
NATIONAL TRIBUNE, TODAY TOP STORIES, Allmeblog, MOKEY VIRAL, AZO NANO, Tiisys, goo NEWS,
JPubb, Science Spies, x-mol, Science Daily, Citizen Side, Universoracionalista, Gigazine, Gigazine-EN,
pknews10, livedoorNEWS, au headlines, India right now news, TERRA RARA, i.jandan, B to B-ch.,
Academic gates, NEWSSALT, newsbeezer, DagoldInfo, The DAILYPOST, portail, nazology.net, future-
sciences, andra, ADVANCED SCIENCE NEWS, ab-news, qubit, sott, N+1, aljazeera.net, palweather,
epinesis, mp.weixin.qq, univ-journal, Tildes, Akihabara, reddit, QNewsHub, Newsfeeds, Brisbane, what’s
best forum, Head Topics, curiosmos, tekniikkatalous.fi, Science Portal, Tech+, Yahoo! Japan, The nikkei,
case #f}E2)
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543. Time-resolved Atomistic Imaging and Statistical Analysis of Daptomycin Oligomers with
and without Calcium lon. T. Nakamuro, K. Kamei, K. Sun, J. W. Bode, K. Harano,
E. Nakamura, J. Am. Chem. Soc., 144, 13612-13622 (2022)
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commentary Nakamura and Sato, Nature Materials, March Issue, 201 |.

Managing the scarcity of
chemical elements

The issues associated with the supply of rare-earth metals are a vivid reminder to all of us that natural

resources are limited.

towards the sustainab or ChemiStS and materials SCientiStS,

Eiichi Nakamura and K the period from the 1960s to the

Fg;;ggg;;gsfgg materials 1980s was an era when pioneers were
1980s was an era when pig

rang mrough e mepiore. - FaCing through the unexplored and fertile

wilderness of the periodic tabl

wesuresunabie o echical | Wilderness of the periodic table, searching for
| treasure suitable for technical applications.

"Element Strategy Initiative" (JTXREES)
Proposed in 2004 for the Japanese Government
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Ph PhoP
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NMe,-TP O Q

P

Phy,

Iron-catalyzed ortho C-H Methylation of Aromatics Bearing a Simple Carbonyl Group with Methylaluminum
and Tridentate Phosphine Ligand, J.Am.Chem. Soc., 138, 10132-10135 (2016). 16
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Iron-catalyzed Synthesis High HOMO Organic Materials

1. C-H Activation Route to Multi-functionalized Polymers
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To Control the Reaction,
we Blocked 3 Coordination Sites

U

,,,,, blocking
_Fe 3 sites
out of 6

Trisphosphine Ligands (TP) Developed

— =

TP has been known only as metal complexes,
but unknown in catalysis
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[ HKEBTHEED, DD, ElT5H, £ETEH, HEFHDELIIZHD ] Roald Hoffmann3iB & (20164545)
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* Academic English in Chemistry (DI, COEZ& %)

| BGIE, BAAEMBIERLES1HS )
*4EELEHINIADBRILELETRRZEE
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5330 (curiosity) ZRENIZL T, EX (courage) 3> TR RIREIZHREL T 5 & (challenge) . b9 TESHELVI BIE (confidence) 2> T. &4
H% & (concentration) L. ZL T T IZ#EFE I 52 & (continuation) , ZDH TERBEBEL DX, curiosity, challenge, continuation D3CT#H 5,
D AATHEEN-HMBIMEE DN IR LT L LITE-DDERTHIEMITEZS, (REERKEFIBHIR)

Our challenges may be new. ...But those values upon which our success depends - hard work and honesty, courage
and fair play, tolerance and curiosity, loyalty and patZiQtism - these things are old. These things are true.




BRELTERLWCE - E/GHEYOEN + ab@)EYD

*1 Chemical Kinetics Study through Observation of Individual Reaction
Events with Atomic-Resolution Electron Microscopy, E. Nakamura, K.
Harano, Proc. Jpn. Acad., Ser. B, 94, 428—440 (2018)

*2 Atomistic Structures and Dynamics of Prenucleation Clusters in MOF-
2 and MOF-5 Syntheses, J. Xing, L. Schweighauser, S. Okada, K. Harano,
E. Nakamura, Nat. Commun., 10, 3608 (2019).
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Nat. Nanotech 2008
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Nat. Chemistry 2010
Nat Materials 2012, 2019
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*3 Axially Chiral Spiro-conjugated Carbon-bridged p-Phenylenevinylene o
Congeners: Synthetic Design and Materials Properties QO
H. Hamada, Y. Itabashi, R. Shang, and E. Nakamura, JACS 2020 o4
*4 Homocoupling-free Iron-catalysed Twofold C—H Activation/Cross- 1989 a
couplings of Aromatics via Transient Connection of Reactants, T. Doba, T. Yy MLV IDFER

Matsubara, L. Ilies, R. Shang, E. Nakamura, Nat. Catal. 2. 400-406 (2019) Nature 2002, JACS 2006, 7, 10

*5 Air- and Heat-Stable Planar Tri-p-quinodimethane with Distinct Iron-
Catalyzed C-H Bond Activation, R. Shang, L. Ilies, E. Nakamura, Chem.
Rev., 117, 9086-9139 (2017).

*6 Interfacial Chemistry of Conical Fullerene Amphiphiles in Water, K.
Harano, E. Nakamura, Acc. Chem. Res., 52, 2090—-2100 (2019).
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*7 Design and Functions of Semiconducting Fused Polycyclic Furans for Science 2001
Optoelectronic Applications, H. Tsuji, E. Nakamura, Acc. Chem. Res., 50, 396— PNAS 2007
406 (2017). Angew Chem 2010
J_L JACS 2019

*8 Axially Chiral Spiro-conjugated Carbon-bridged p-Phenylenevinylene
Congeners: Synthetic Design and Materials Properties s
H. Hamada, Y. Itabashi, R. Shang, and E. Nakamura, JACS 2020 FHEBIRABE ! JACS (2009-19) Ad Mater (2013)

cuboid crystals

(MAI:Pbl,:PbCl, & 16.8% under 1 sun

=4:1: 9 28.1% under white LED
9 Chemical Formation and Multiple Applications of Organic—Inorganic S RS * PEDOT-PSS °

Hybrid Perovskite Materials, K. Liu, Y. Jiang, Y. Jiang, Y. Guo, Y. Liu, E. O OHO :
Nakamura, J._Am. Chem. Soc.. 141, 1406-1414 (2019). 10 In vivo gene Ho”~""on
delivery by cationic tetraamino fullerene, R. Maeda-Mamiya, E. Noiri, o e
H. Isobe, W. Nakanishi, K. Doi, T. Sugaya, T. Homma, and E.

Nakamura, Proc. Nat. Acad. Sci., U.S.A., (2010)
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(2) Agglutination with plasma

Plasma proteins
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JACS 2008--2020

Fast electron transfer

Electronic coupling
Electron-vibration coupling
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