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Ultrathin inorganic molecular wire based on transition metal oxygen octahedra

1 —H — K & : EE1EF Masahiro Sadakane ([ZBA% Hiroshima Univ.), /1L Toru
Murayama (B#PKXFE R Tokyo Metropolitan Univ.), Zhang Zhenxin (f#iZ3
JIIXRZF Kanagawa Univ.), L% Wataru Ueda (f#5%)1| K% Kanagawa Univ.)

IREA%CSE Norihito Sakaguchi (1b/8& X% Hokkaido Univ.)
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N: nmscnnology

EheEaHESE ¢
P Key Words

Inorganic molecular wire, Transition metal oxide, Crystalline

BIEE / Overview

STEHYTEBR SN, ERRBBICMNSIRDIDFRS /) IA Vv OEERERE LUV T/ D1V DERK
CHRIIL. BEMFTZET DR, TDFJ TAY(E. Mo(Vl)&ETe(lV) Xz (ESe(IV)D 572D |
{(NH,),[XM0zO,I}, (X = TeF/z(FSe)EREHD, CORFIRF /S TAV(E 1.2 nmiE CTdolc. CDK
SIMEMM DD FIRT ) DAV ([HMBICEFEAEFN R FEIRSH ULWMRIEER SND,

The development of metal oxide-based molecular wires is of great importance in the fundamental research and practical
application. However, examples of these materials are rare. Here, we report an all-inorganic transition metal oxide molecular
wire prepared by disassembly of the corresponding crystals. The wires are comprised of molybdenum(VI) with either
tellurium(IV) or selenium(IV): {(NH,),[XMogO,4]}, (X = tellurium(IV) or selenium(lV)). The ultrathin molecular nanowires with

widths of 1.2 nm grow to micrometer-scale crystals. The crystals can be disassembled into individual molecular wires through
cation exchange and subsequent ultrasound treatment.

T/ D REEOERIBERRT

Structure characterization

DFRFI) 01V

Molecular wire isolation

©® EEIBiE  Crystal structure
> DA VEEROEERBEFRIT ZIT O LSS, /DA
7 (E6EDMo-ONEE L= Y hDFLMCTeFE fz (ESeHirE L.

@ 2TEHMNSHBDTIRS D1V, TOEERTHDIH
{E¥FERDMIR(Fig. D) SBEBICHESND. FI Mo-TelEE

BEBSEZE L T\, TOF /) D 7HRAIN(CERE Uiss
IS ZE L CULVZ(Fig. 1) -
Single crystal analysis showed six Mo-O octahedra surrounded
one Te or Se ion in a-b plane, which formed a unit. The
hexagonal units stacked along ¢ axis to form a nanowire. The
nanowires further packed parallel to form the materlal

a) b) d) i

Figure 1. a), b) Hexagonal unit, c) single molecular wire, and d) crystal structure

@ TEM observation

ER(C, AEAEELUMEAROTEMBRR(CSNTE, kL
ERBIBEZER I D LN TRENT.

The nanowire array can be observed by TEM (Figure 2). Owing to
the crystal orientation, it was easy to observe the packing of Mo-Te
oxide nanowire along c direction and the packing of Mo-Se oxide
nanowire in a-b plane.

Som
Figure 2. a) TEM of Mo-Te oxide b) TEM of Mo-Se oxide

BEfERZE O M IRL. Hil) TRBERIUEZE 1T D fz(Fig.
3a), 5N F /) TAVETEM. AFMTERAIZITO &2 B,
F)I0AV(E1.2 nmiETH D . BEFRTINSE/ESNIEE—E
I BHEER & 72D f=(Fig. 3c-).

Mo-Te oxide was readily to be isolated to form small particle
even single nanowires of Mo-Te oxide by proton exchange and
ultrasound. After proton-exchange, open gaps formed in the
crystals. After ultrasound treatment, ultrathin nanowires were
observed in TEM. AFM image and line profile showed that the
thickness of an obtained material was ca. 1.2 nm, indicating
that an isolated individual nanowire was obtained.

proton
exchange

1.2nm
ultrasound m\
I

colloid

20 40 60
— Distance (nm)

Figure 3. a) isolation process for obtaining single molecular wrie, b) SEM of H-
exchanged Mo-Te oxide, c) TEM of Mo-Te oxide molecular wire, d) AFM of the
molecular wire, e) line profile analysis, and f) proposed structures.

Nature Communications 6 (2015) 8731 (C15&k
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In-situ XAFS study for hydrazine electrooxidation catalysts
1 —Y — K% : fRAKF Tomokazu Sakamoto, F355E Hirofumi Kishi, LLIC# Susumu

Yamaguchi, H#A/A Hirohisa Tanaka (% -1/ \\Y T Ztk=\ =%t Daihatsu Motor)

EhERIHE SR AT KA Daiju Matsumura, BBAFFIA Kazuhisa Tamura, FaiRiH
Yasuo Nishihata (BARIRFHAFEHAFEEE JAEA)

 ALGAVLCEE In-situ XAFS, AEMFCVs, Hydrazine electrooxidation catalysts

BIZE / Overview

IRILFE—BEOBVRKRR E LT, KIE RSSI(NH, - HO)ERI & UTERL., Bl
BlE U CEEREERERZFEDRV T AN EMBESEZEEFOEE CHFEL CSc, MRS
MO EMA DR EZWII g Dee(Cld. EMETORRIGODERNIEER CHD. AAFKTHE [in-
situ XAFS] FEZAVWTRICHOEBAMEDEFIRREEZFRTL . ERETE SAEREEEE LNt 5K
ERSSUEBERIGDA D= L= LTz,
We have developed direct hydrazine hydrate type anion exchange membrane fuel cell vehicles (AEMFCVs) using non-PGM
(non-platinum group metal) catalysts by industrial - academic - government cooperation. Hydrazine hydrates are considered
liquid chemical substances of high energy density. Understanding the mechanism of hydrazine electrooxidation reaction on a
catalyst surface is critically important for the design and deployment of hydrazine hydrate-based fuel cell technology in realistic

environment. Based on XAFS experiments and DFT calculations, we propose a possible reaction mechanism for catalyzed
hydrazine electrooxidation on a catalyst surface.

E RS SVEERIEA N =X LOR#R P iRt E B E & EBR DM
Mechanism study of hydrazine electrooxidation reaction Development of AEMFCVs and stationary FCs
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Development of Acoust-Optic Tunable Filter

I —Y — K% /WKL Hiroki Kobayashi, B =— Keiichi Fujita (REFET28tKTN =1L Nagano Keiki
Co., Ltd.), I8 — Hajime Hotta (= YF+EFEPmIRN=%t Mimaki Electronic Components
Co., Ltd.),Z/E i Naoyuki Mineo (Bkzt 2%t~ /\J OPTOHUB Co., Ltd.)
EHAEESIEE  : L J#0B Masaaki Moriyama, 5K ##8K Yukio Suzuki, Fi2 $2XEB
Kentaro Totsu (BR3LKZ Tohoku University )

A CAVCCE AOTF, Optical waveguide, LiINbO,

BIZE / Overview

HERAERER. NEERFSINEES 1 —I)LO—EE LT, ZATEYF I A(LINDO,)EtRZE U,
K>S D OREENERERZ T )L (Acoust-Optic Tunable Filter, AOTF) Z/ER L. AOTF_LDi
BEEEAR(ICENNN S DEIRERCIE U TS v — TIuERMEIRN (CE R D BZHR Uiz, FOUOS5H1 XD
HBEED 1 —I)LERIEL. MR ZEEDH TS,

An Acoust-Optic Tunable Filter (AOTF) for wavelength tunable light source, wavelength monitoring system has been
successfully fabricated on a LINbO; substrate. By changing the frequency of RF signal at the comb electrode on the AOTF,
wavelength tuning of the output light has been successfully demonstrated. This AOTF embedded in a miniature palmtop-size
light source module is now under evaluation.

ZATBYUFILDTI\—ICTEZ/(G—Z20 U, D%, BCIEEUFIC TTLEREERR. =5 (CTiXEREE E(CiEiESBias iz
KUz, NSO/ \WSAOTFFY ITOUIDE UEITL. BREDS1—I/ILEERUE (K1) . £EAOTFF Y EICEREINTWL
DTIERIE(CHEIMZ . #IEEMCRFESEHINYT 32 & TRERRNMESNDI N EREIT oIz, BT 3ERERICEU TS v —T
IRERMMEIRN (CHAERDZIEERRLUE (K2) . FERUERREES 1 -/ Z2BVWTERRIERBEDRFEEIT>E. HMIEMC
[FT4—ILRICBIFZRBEREX /r/jjiLér‘E*ﬁ(L@bn,ﬁli EEDOMR (B> TUS IR, ATERE. SRREEH
%F) BEDIAAL. BT BIEMEECRH D iHliERERZ D TV D,
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Development of microfluidic organic light-emitting devices

d1—Y —K%& : @ETFTIKK Chihaya Adachi (JLMNAZ Kyushu Univ.)

SERERIENE - KEFE Jun Mizuno, ZIRER S Takashi Kasahara, /J\VRIESE Naofumi
Kobayashi, 25T {&2 Hiroyuki Kuwae, =& — Shuichi Shoji (RfEHAKZ
Waseda Univ.)

 AGAVULE Microfluidic OLEDs, Liquid organic semiconductor, Microfluidics

BAZ / Overview

A EHHEEARICKDEMELQ. TEROBEREHEL SRR DHICIIRBZR DIRE UTHFFSNTL
B, BR(FINETIC, REBHEFLBEROERE(L - HIEHEZBEN & U+ I0ORERIM SR EHRELZ 7
BEEREYAVORMNEHELZIRIE LIz, AAFRTERERT + XTLAER(ICAEF. MEMSHHINNT
i< BB bEZ AV CRBMEHES M (C K> T, ERIEY/I0ORBI\BEZA L. ARy HRiszE
1BIA < DN\—F 23X IORGAEEKELT /1A X Z2RFE L.

A liquid organic light-emitting diodes (OLEDs) which uses an liquid organic semiconductors (LOSs) as the emitting layer has
been increasing interest for novel organic electronic devices. Previously, microfluidic OLEDs that combined liquid-OLEDs with
microfluidic technologies was proposed in order to integrate LOSs on a single chip and utilize liquid features. Here, we
demonstrated a novel microfluidic white OLED (microfluidic WOLED) based on integrated sub-100-um-wide microchannels.
The fabricated device exhibited white electroluminescence, which broadly covered the visible light spectrum, via simultaneous
greenish-blue and yellow emissions. The proposed device has potential applications in future flexible liquid-based displays.

RERT 1 2T LA ([COFTTEI I 0REBESRIMEL

Microfluidic white OLED for next generation display technology

® 1 JORERMELT) 1 2DH¥EH
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Reference: N. Kobayashi, et al., Scientific Reports., 5 (2015) 14822.
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Synthesis and analysis of 3,4-dichloromethylphenidate

| =
| =

1—5— K% :3)If#E Kenji Tsujikawa
(BIFZZRAF5 AT National Research Institute of Police Science)
SEHEtERIIEHE | H_E=1F Mika Inoue, EBMMEF Shuhei Higashibayashi (7 FRIEATTRER
Institute of Molecular Science, National Institutes of Natural Sciences)

A GAUCEE 3 4-Dichloromethylphenidate, Synthesis, GC/MS

BIZE / Overview

34->000XF)ILTTZF—b (DCMP) (FHIREEEXAFIL I T =5 — bDT7FOITHD. CDIE
BMEERFSYID—ETHD, ERRERKINEDEERNE UL TRISNTVD . AAKTE,

DCMPDEZ VAT LAY —CDWTIRERZSHK T DL EBIC, BHNIEEERZHAVTGC/MSICX
DOMEZIRT Uz, TORER. DCMPIERHEEDIRETEHROONY M S TN TES [CADRZER
(TBZEMPESHERDZ. DCMPZ MU DILAOT7EFIWTFAGFEMREIT D LT, BDR(ETEIC
plEend s EBIC, FESTRXTLAN—FoOXY M SALTHE SN, MEDOMBIN AIEEESIRD T,

We synthesized two diastereomers of 3,4-dichloromethylphenidate (DCMP). Freebases of DCMP were easily decomposed in

the GC/MS system. By trifluoroacetyl derivatization, this decomposition was completely prevented and the diastereomers were
separated on the gas chromatogram.

DCMPDES P AT L AI—DER DCMPDGC/MSATRER
Synthesis of two diastereomers of DCMP. GC/MS analytical results of DCMP
WEHEE
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COOH /@Acoocm sam{Tso /(;)N[COOCH ZERAZE A\ 7 EIAAZ 1) m ! EIXAD 1)
CH,COCI, MeOH DBU, CH,CN ) SO =
¢ ] rt, overnight ° Cl rt, overnight ct erythro—DCMP |1jg1ﬁ ZE@ g e
1 2 Cl —I
angd
SOTRIS A A 1
N 159 EIZRT ~) 84 EIZRZT )
5E591 3 16‘213 - 56
threo-DCMP dofil e :
® \
oo Cl 7 8 9 10 " 12 13 14
cat Rh,(S-DOSP), |\~ (#)or (J-erythro-4 ()-erythro-DCMP-HCI RERH. 2
orRh,{R.00SP), CRooon H, CWSTRTLAY—OBRIEER G, F—ORISEE - @RI ML
rt. 30 min 10 min #ETBE—0 (ARUA) Z5X
« E—UARUVADEIZNRY NUIE. DEEICKBEIZRNRYT MLEERURR
Moz
—HRoOOX NS ITANTORDHENE RSNz
!
Al GRS - E—OARUAE3 4-S0007 T TILFBAFILIAFILOE—T
HBDZENHBRALE
SHARoOX NS ITAICHBNT, FioOREES EHEllENne
#hoI(c
- DOMPLUMC BHE A B AFIL T T =5 — ROFFOIISER Y e
MELUTREIENTVS (TR) . AARIC KD TESNEA =
RE. INSOEMOERKRUBINDIGANEFEND. e e 3.4-27007 1 )LEFEE
C pcmpP C AFILZRFIL
" - R ,TQ(Q\ TFASSEA
o - o \/ LVJVJ © R lizels eryrhmrDCMP’TtErAeo—DCMP—TFA
IFNTI=F—h AVTOELITF— bAFILFIFF— 0 ERAD N 10 ERAT
it |
Reference i o N SR R R R
i S. Higashibayashi, H. Inoue S
S Lt St B e, e - TRASSSHMLIC L DRI SN, F/e. BOTRFLA
T ' JI—DE—DFRIFICHBEENZ

"‘U\“

Name : 5 E=fE (TR nanotechJapan

e-mail nanoplat@ims.ac.jp Nanotechnology Platform

P Contact




Ty 27 FE [FTIEFIA 6 KR

.
4

Molecule & Material
Synthesis Platform,

Z2EHEKXE
% DF -MEARTSY RTA—L

Mol & Motea Syrihess

Nagoya University

Atz B1E(CRER C = 545 )VEEHDRFE

Development of chiral stationary phases capable of reversible switching of
the elution order

: BIEESE Katsuhiro Maeda, FATERYE Kohei Shimomura, H k152
Tomoyuki lkai,a1RE Ryoma Ishidate, JlIfNEE# Shigeyoshi Kanoh
({2IRKZF Kanazawa University)

EHetEBIEZE | \B%X Eiji Yashima (&&5/E A% Nagoya University)

Helical polymer, Chiral stationary phase, Switching
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BERIREE TS BADE ST ARERIESE DT EHQTIRERRU 7F L 2 FBEAROE/KRICHKINL . ANF %=
HMEBEUTCIF>FAY—DBHIEFZBECKREE (RAVvF>2 YD) TEIEERRAEIOINI ST 1 —
(HPLC) HOx+Z)LEFEHDOHFRICHA TS THRINLEE. =5(C. [AIEBSEDO/LF B ] DRV
[MEFFES(ICRDIBEADEEIL] (CLD>T. ZEZSHRTI)IULEMEAFZDEIRTERSHERENDEL)
MAMEZFEREREEANRTSILAOS LADRIENTRETH D EEFKE U, BHIEFZBECKEET
EB3ARADS A, FIIUEEVIDORENEUTHEHICRBCTCHD. EEIFADIHANEEFCES,

We developed an unprecedented switchable chiral column for HPLC, in which the elution order of enantiomers is switched at
will, on the basis of reversible switching and subsequent memory of macromolecular helicity in polyacetylenes by sequential
treatment with chiral alcohols in the solid state. In addition, modification of the pendants and immobilization onto silica support
provided highly efficient and durable columns capable of resolving various racemates. The elution order switchable chiral
column is particularly suitable for preparative resolution and their practical application in industrial fields has been expected.

EHRIRRRT D5 B A REHI{EH & €DILA
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Helicity control in the solid state and its application
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Nat. Chem. 2014, 6, 429.
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Improvement in column performance by molecular design

O KERHESZNUHEBEFRANRGETE 2MIEEREE(X)Z A5
BA UTzpoly-BHY, ZREZHRIFSIEEWICH L TBSOH THL)
NFEDEREZB T D EZMSHCUIZ(E3).
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EERDBFNADREEIMR Ripple effect in industrial fields
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