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VD LZ&IMZ CRBRICTA U 72, [V 74— 7 IOE] 8 R m A SO 2 8 & e, Rk 0.2 ¢
ZROGEIZFIL, 900 CTRFWEAZIT 7=, KIS H A (CHa:CO2=50:50 ml min'!) % it il S
700 CTHUSNEMEZRIE LT, [BAE B W EANTHIRFEZOWE] SOLH OB 40 mg 2 HW,
Ar:02=15:10 ml min! ®{EA A AF 10 C min! T 900 CETHIELEEOE(LZRIE LT,

[(#EREER] KUTT AT ORFRIERB LRI Y AOPRIMMBAZ > DAL RIS 2 5885 RT,
5%N1/Al:Os (AR —F2) 1%, 6 hD KGO K 61% DA% Arfl =R AR~ L, T3 REICIDFHRE
LIZT AR T2 T D @ R bR 2 R LTz, 5%N1V/AL Os (AR —72)10%Ce02 1%, £V L%
I TR MR A ZIEFRR DER LR Th o 72, K212 K1 THW AL OFVE &5 W OfE 5 AR~ 3,
Mrif R B34 CO 1 mol H7=WoMTHIRFEOWE B THE L, 5%Ni/ALOs (AR —TFA) 1L,
5%N1/AL: O (7 /LaFx U R) LB U CTH IR 58 &S RELSD LTz, 5%NV/AL: O (AR —F )
10%CeO02 & H\ AL, 6 h OGS THT IR HFE B IO SHHZ LN TET,

5%Ni/ALO; (7 JL.OFF)

7
—8— 5%Ni/AlL,Os (XU —F ) ﬂ;ﬂ .
5%Ni/Al05 (X2/7R—52) 10% Ce0; ) I
100 H 5 f
=g
. 80 S8=4r
o ="
or v E < IS
B epéez 2o 22— =3 % ﬁ =]
= sSEa |
I
4% 40 E=
X 8 1 r
< 20t ® 5L | ==
# SUNI/ALO:  symijaLo,  S%NI/ALOs
0 e — e [FILIFIH)  (yfi—s2) CHE—3R)
05 1 15 2 25 3 35 4 45 5 55 10% Ce0;

B /h
1. SAED A &2 > Dfis bR

2. A DT H P B

Carbon dioxide reforming of methane by mesoporous alumina supported nickel catalyst
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A06 VAT A MEHRIEIC LD CHABIE AT A b OAH L
IKSEWRAE FEPE DM

(EIIREE - BET, ®ILK - K#FbE)  OhARpsE, MO

(S]] KFBRLAOSBEL, BEEIFERE A 7 W21 5 D-T Ok, oM, Eg,

T 7 A NEHITBIT DM ERBEESOICHAP G SIS, BEFOKERNARD 55
FHiEE LT, RAREE, KBRS SSHEBRBEOF AN MO TS, UL, MKE (820
K) U 7 v o, SEMEIOFEMEITIRENRSH Y . X 0RO E 2 BT OB R
SNTW5, fil, 8 BEMILEZ AT 5 LTASK, MORE LA T 4 A3, Ha, Do yBfREZ BT 5
sz, 2], ARFFETIE. LTA, MOR & [AfiC 8 BEEMILZ A4 5 CHAT Y 4+
A NMZEB L, ZOHMKEKRFBRAEFEOFM Z1T -7,

[FEBr] K1 A48 CHA 1%, SCHRICHEWG Rk L7238l il FAU B4 4 hHY : HY
—)15.0 g 12, 45 wt% KOH /K¥&i% 16.1ml & #fi/k 119ml #0 %, 30 BE#R W B =%, 100 C
T4 ARG Z T o7, MmEE, A, K¥E, % (100 C) 17V, &#%IZ 600 C. 3K
BERLZ 1T > 72, LT, K-CHA &I&FLT 5, fit\ T, 554172 K-CHA 1.5 g {2, 0.5 mol/l ®
Ca(OH)2 /KA % 5ml iz, 100 ‘CC 3 HE/KBMLEZ1T N, Ca-CHA #1537=, Ha WAL 77K
TITo77,

[FE R K O35 22 Ak L 7250k o XRD JIE

DFEFE, K-CHA, Ca-CHA &%, CHA #! 8 _y—1TA

HES2H LTS 2L B ymote, Al TF o MOR

(87K & 0 Red T Fh, MIFLARIL, T By 1 CaliA PG
1 K-CHA(9.52 m?/g, 0.0393 cmfg), Ca-  E 5 '/var*'

CHA(282 m?/g, 0.193 cm3/g) T~ 7=, =l el . /,/./:;ﬁ.:ﬁ
1 12% LTA(5A), MOR, FAU, K-CHA, jéi sk 5 /.:'j:;.j.if;ui""’
Ca-CHA O Hy WA iR A R L=, LTA, = _'/ ?.w‘:_/_/-/ :

MOR, # L UHFFERTH S HY T, 1 ) Jé" =

TR SRRNG DL T, AR LT e aaaAAaAaAad
K-CHA CIEUIRE 72 WA SRR ITZRD S 41 0 20 40 60 80 100
P He AF & A LS LA &0 77 (kPa)

P T RUCK L. A AL iAo 7 Ca- K1 &%FPH54 O HeWAEZLE#HTTK)

CHA Tid, He AN D b7z,
(2% 3R]
[1] K.Kotoh et al., Fus.Eng.Des. 84(2009)1108. [2] Kawamura et al., Fus.Eng.Des. 83
(2008)1384. [3] M.Bourgogne et al., U.S. Patent 4,503,024 (1985).
Synthesis of CHA type zeolites by interzeolite conversion method and their hydrogen sorption properties.
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AQ7 MRS RSB T2 350 5 4B - A HEBC AT RS A M O A Ak

(AeksesmRBe) O, /NEFERE, REHis
1. M5
HIEAEHI SV 7 MPBHZIZ R W2 R T2 &35 W | ARWFJE= T % LbL(Layer by Layer)
VECHERL U 7o AR 23 L 7 BRL & 13 R 70 B 2R 2 & SRR & =, LbL ¥EIE, £
BB ICHEAEETHD Z 0D, TOMETIIEECTH S, ©EEEAL LbL 15 CHIE%
ﬁ%?é"i TS ORREAC B A KT Z LB bho TE i, £ 2 TR T
T 2 A1 28 ATREZR BRBE N C LbL V54 FEMi rlEIC T 272012, BEFEE 2T 2o E %
ﬁ@?%éia_&Ebt@it@ﬂ%ﬁ%mm%éﬁ%ﬁ®éﬁ&%@%@ﬂﬁ%ﬁokc
2. FEBRFE
Si HA I KO Si0, FM A 10mM D 3-7 X/ e L R X RF T (APTMS)= 4 /
—VIRIRICIRIT TR E DT 1h BT 52 &L CREBMZITTo7-, ZO%, 0.1lmM D
5,10,15 20-Tetrakis(4-carboxyphenyl)-porpherin-Co( 1 )(Co-TCPP)I&WK & 10mM DFEfg~ 4
(IR AZ AT A ST, BEOEHIL, N B AERIEE (T A T 2, MC4000)
%7m~7$yaxw_Anfﬁiﬁﬁéﬁé_&fﬁotmgnoik\%%7m~fﬁy
AT AR 2 SN 5722 ) a v I R—Z2 AW THNERZ B - 72,
w%LtEﬁ@ﬁEh%i SRAN TS YEIE(UV-vis) B L Y X BB E 129 JEIE(XPS) CTrEAf
EiTolm, £, 7— U BRI IEEFTIR) T, KT T H,TCPP DIRFEA TR L 7=,
3. EERAIR & BR
Fig.1 DIEEIZEWT, BEZE 10%LL FICHI X CTEBRAREZR 2 & 28 L1z, MEIO S BE
L ZF ORI OWTIZ, M HICHET S,

Fig.1 ¥ & B Rl HE Zn /N AS HLWR 75 Ak (& Fig.2 HoTCPP DL 24
[1] S. Laokroekkiat et al. Langmuir, 2016, 32, 6648.

Synthesis of Metal-Organic Coordination Network Thin Film under Control Humidity.
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A0S Foh T A T A AT B RISV T A RS VR 2 £ 2 8)

(ERKRHET) O Hede - BN % - KW AR - 81 HE

[(#HS] FA—LOE#EEL LTTF A= AT ANBLFH S, CH,4
AT X0 B BICBBECS B, KRR TIE, FHEATAE oy N(CH,)SCOCH,
WAL, RS2 R R A 2 61T 00 TR LT Su, CT
BRKSHR D570 5 — O R HEA 2 G UL BRA S VR cme . C 3SAc (n=12,14,16)
S D KSR % 5 L 72

[SEBR] 5 I 1 K VA 0 7B R A5 1 o 1.2
HORIBA DS-52 Z AW T 25°CTHIE LT, F72. ffw
10°M 6-Methoxy-N-(3-sulfopropyl)quinolinium 'TE 60 2~
(SPQYATATEIT RGN 2 VMR L. H Y% F2700 2 /

Z FAV T 346nm THME L, 441nm [Z381) D HOL ; 40 ‘—7 J,...-'" 113
M TIE L, £72, 107M ELUAKRIERT 2 o

1%, 335nam THME L. 371lnm & 381nm 2B 5 ?:j 20 /. /‘—" I

HORMIE T L T 2Tk LT, = L

(5550 & 53] Cie3SAc KVATR OB SR, 0 & 1

0 0.2 0.4 0.6 0.8 1
Fig. 1 Ci3SAc KBERDEBEKLBEEL IO
SPQ #JE{HYE D Stern-Volmer 7' 12 » b

BLOYEWA A2 kD SPQ WD
Stern-Volmer 77 » k% Fig.1 (77 L7z, Jih
IR D Ci63SAc DRFS I B /VIREE eme (ZZ 1
Z1,0.68,0.64mM LR Hiv, B —FH L7z, L9
F 72, Cu3SAc H(=12,14,16)IZBIFH L
FFREELE 11/ % C12HasN(CHs)sCl (DTAC)% &

1.8

Heilgs L C Fig2 1R Lic, AR TIE I/ 13 1.88 1.7 TAC
ERTOIK L, ELen T eMcaEfsh

BICHEO WL LS U FE TR F Lz, sen 1O . -.
DOYBIGRENEDS A & 7 — TN T LR . < L4 o

SN, FAZATAOEANZLD I |/LOHBR
AORPE DN 6 < 22 BHEINC B B 2 & 3o Tz, 1.4
T T ) ARG FRIZAE 5 AR D 53T
dithiothreitol (DTT)IZ L 5 FF T AT )L
DO, cme B LOEEIREEOE(IZ
DUVTIAT,

0.1 1 10
Surfactant /mM

Fig. 2 B L 230 EaMEE b oD SRS PR i B R 1tk

Aggregation Behavior of Stimuli Responsive Cationic Surfactants Containing Thioester Side Chain

Nao Arai, Tsuyoshi Asakawa, Akio Ota, Hitoshi Asakawa
School of Chemistry, College of Science and Engineering, Kanazawa University, Kakuma-machi,
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A09 262 L—F—KEMN=ALRETG /LB FRA LY v
WA D YA A Ak

(FEHTARBET) OREE, frEk, mipE—, FEE"

[E] ThE T, AFRE TIHRAMRE TR T 200N oML B E LT, v/
THXFANIA(CDHEFTIZBITHAERE T V(SPFERE G 7+ /I v 7 O L—H
—HRENC XD 2 T A A ARTPD R L C&E 72, 2D SP/CD O BMAL SIS DOFRREE DENTA
A A B AU (Dion) | S ZEFNE L D ATREMEZ R LT D D, ARBFZETiX. SPFEED Fn D
1,3,3-Trimethylindolinobenzopyrylospiran (SPb)(Fig.1)Z#E L, % CD H{F FTOD 2 42 L—H—3
FEHRFIZ BT D YA A A D A I = X L& et Lz, HyC CH HiC CH,
[EBE] 78 F = b Y LR S 7 SPh VAR :
LK TSR S BT a-, B-, y-CD 1A & 72 H 129 D W °
BEETRALEZbOEF T E L, WA

q/Z }t

- ‘ Py
AZ

=

H.

ML, BIART R L, EHFMEZNZRIN Fo N e MO
J¥ F1(HITACHI, U-3310). # 3 53 J oF J F (Perkin o

Elmer, LS55), %t % iy il iE 4 8 (HAMAMATSU,
C11367)& FHWCHIE L=, D%, RS OWEIKIC ST

%t L. Nd:YAG L —H#—3(266-, 2"355-nm/20, 20 MCH form

Fig.1 Photochromic reaction of SPb

mJ pulse'/Spectra-Physics:GCR-130-10, PRO-250-10)
D 2 7 2 L— P[RR E 72 LR R IS 2 O TR (e aq) DIBTEWRIN(AAbs ) Z B L, L —W
—JEHRE% 1.5 us F7215 4.5 us D AAbsfEZ VT Dion F 7213 A A ABIREYien) &2 FHH L7z,

(RS - B22] 45 CD 45 F SPb |2 266-nm L —H —YHRE %, 720 nm (2 eaq @ AAbs. 3L S 4L
T2 ZDZEDE SPb DA A ALIIRENTZ, 266-nm L —H — & 355-nm L —H — ) &[]
WaE92% 2 & T, 266-nm L —H—JIREHEE L [hX a, B, y-CD 17 FIZH T2 SPb D Y I1XE 1
ZH 19,18, 1.1 52k Lz, ERE LT, 355-nm L—H—(Z X% SPb Dbt — EIEIRFES)) —
EDELIRRE(S)ERE , F 21T M266-nm L —H—1Z Ko THAR L 72 BHEAEMC, MCH) % 2"355-nm
L—PF—HTA A AL TV A HEEENRE 2 b, £ 2T, 262 L—F—JME 4 Huv /- TPI
DAH=ZALER LT H2DIT, 2 us OFBIERFR 255 1T 72 2 62 L— P —HOFE RIS
WTHEZITo 7o & 2 A, [RRFRETIRE & [FARICH R R S 4L, o, B, y-CD 47 FIiZH17 5 SPb
D Yin [ TFNFI 2.5, 12, LIfZITHAR L, ZOfRELY . o-CD HEFITHNT, 5266-nm L
— P4 U2 MC £7213 MCH % 29355-nm L —H —HEIC L - Ta A1k 5
& T Yin DR LTS AREMEDNTRE SN, T D AR 272 OITBIERINA XY L i
HE L, TORERE, 266-nm L — W — RGN X 0 ARk &7z MCH & [FE S5 WINE RI2ks
J AR E, MC ERIE S LAV R T 2R 28 Lz, 24Uk, 266-nm L —H—3LH
FHZ LV R E 72 MCH 23 355-nm L —HF —HRBEHZ K> THA A b L TWD Z RIS
Too EoTo 2602 L—F—tBIHICEY, H—RRHRIIZL A LRGN R EE
ANWTA oA REZRSE D Z L2 AREIC L, 45 CD ORI N 5 A AT R D 7%
Bz oTAA UMD EREa L be— L TE B2 ENREBINT,

[Z%=3CHER] 1) T. Takeshita, M. Hara, J. Phtochem. Photobiol., 4, 2015, 310, 180-188. 2) M. Hara, M.
Miwa, T. Takeshita, S. Watanabe, Int. J. Phtoenergy, 2013, Article ID 374180.
Photoionization of Spiropyran/Cyclodextrin Inclusion Complex by using Two-Color Two-Laser Irradiation.
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A10 L—H = E WA 707 X2 M) VIETICBIT S
RISy DA A oAb

(@I TRBET) Offex RERE, 17 sk, HHE—, FUEE

[FS] BRI EEEC AR~ LZ KT T AR H 0 | EVREEIC L o TRRICERE
ZHZDWREBREINTND, ZZTAFRETIIINE T, B— AL FREBHFOR
ot axRe L, BEREEOBENEL BT, XOMO—2TH D 2 71 A AK(TPDIZ DOV
THELTWD D, AT, REHEICHEHINTWE T =0 FREEFORAD U R
(2-chloro-N-(4’-chlorobiphenyl-2-yl)nicotinamide; Bose) & EIZF{E T 5 EHRER R AZEH O
7 = U I 2 ((Z)-2’-methylacetophenone-4,6-dimethylpyrimidin-2-ylhydrazone; Z-Ferim)(Z3% H L |
266-nm L —HF—E H\ iz T %A Y (CDYEAFE NS T D TPI ##at L7,

[EBR 7] 7% b= kU JL(CH:CN)HIZEIT % Bose(2.8 x 10 M) % 721% Z-Ferim(1.5 x 10 M) &
KIZET D4 CD(a-, B-, y-CD)(1.0 x 102, 1.0 x 10° M)Z Z 4 1:9 OEFEL TIRA L, SR
(Bosc/CD, Z-Ferim/CD)Z B L7z, > T IVORILANT kL dH AT hL, @EFmr) %
NI FHHITACHI, U-3310), 50 KOG EE G (Perkin Elmer, LS55), a0t F il & 24 (&
(HAMAMATSU, C11367)% W CHIE L7z, ZD%, Bl E LTx &/ 7 7% v Nd:YAG
L —#—(266-nm/30, 20 mJ pulse™)(Spectra-Physics, GCR-130-10)% VT, BIFE 720 nm (23517
% KFNE A DB PEVIL(AAbs.) 2B L7z, 554072 AAbs.fE X ¥ Bosc 35 L TN Z-Ferim O 1 74 1k
BAIR (Do) 2 FHH L2, & 512, GC/MSJEOL, IMS-Q1500GC) T L — ¥ — JE B AT 1% (FE 5 0, 256,
768)D TV F MM L 7=,

(K55 - 28] Bosc/CD DHE ALY Fbid, CH;CN 21T 5 Bose O G A T (~360 nm)
EHEE LT, ~330 nm (IZ 7 b— 7 h L7z, M2 T, 'H NMR #IEIZ L V., Bose/CD @ 'H NMR
AT BVIEE CD OB & LT, ENEhmisgs s 7 R8I S v, Bose/CD D al SN
R L TWAZ LR ENT-, 77, 266-nm L —H—NeHE%. % CD 7T T Bose @ TPI
MBI S 472, Bose/CD @D @iy 1 y-CD A7 FIZB W The b @
EZR L, EIEND Doy [ TN K DL ET L F—DF
BIZEK L TWD Z Enmm@ahi, &bz, L—F—JtHRIHIC
LW MOMERZ T D720, GC/MS TlAZE{H:D Bose/CD O
KW T VOREERE LTz, ZO/RE, L—F— Yo REH a1k
DHE 2 5 T &1 Bose 23 L, i LTS Z & MR S vz,

Z-Ferim [ZB\W\TH, %4 CD A7 FIZIHBUT 266-nm L —H—
FERIIC L DA A AL BIR S, BH ST dien(Fig. 1) &
T EDER. T E T T TV ARICONT LAY THRET 5,

Fig.1 Column chart graph of
@i, of Z-Ferim in the presence
8 . . . of CDs(1.0 x 102, 1.0 x 10° M
[Z%3CHK] 1) T. Takeshita, M. Sasaki, M. Hara et.al., Memoirs of |, CH3((:N/H20(1:9 W), )

Fukui University of Technology, 2016, 46, 180-187

Photoionization of agrochemical molecules in the presence of cyclodextrin by using laser pulse
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A11 YU RFHRA N KRBT B B L UKD
20 FA A AL

(I TRBET) O bkff®, fex RERE, 17 Mk, FoER

[FE] ZEEERLEWIT. AT A AR T =7 R ENER IEH ST D —
JC HOKEMEOMHENE, M PRESCARICAME 525V A7 bFLADE TS, 2
NET, AFEETIETZ a7 A~ (CD)E W= B FRRILKSEOKER~D AR LR L
N—P =TT a7 x b VAEEHANE 2 TA A AUTP) 2 Et L, A 4 AL & IR
(Pion) NI D ZEA T RN F =L THERTLZ L, =X v—DBRUC L > TEHDT 5 2
&L HAFEMOICL > TELTHZ L2 RHELTWS LY, KFFETIE 6 HO_ P B HEER L
7= Dibenzo[a,h]pyrene(DB[a,h]P) % %5 & L C, CD A7 FIZHIT 5 TPI Mt L7,

[EBR 7] 7 b= b U /L(CH;CN)IZ DB[a,h]P (9.5 x 107 M) Z VA fi#E S 72 VA1 & K (H0)Z 45 F
CD (0-CD, B-CD, y-CD) (1.0 x 102 M, 1.0 x 10> M) % = N E AR S B -8R % 1.9 ORFEL TIRS
9% Z & T, DBla,h|P L% FE CD & OaEER(DBa,h]P/CD) % FH%L L 7=, DB[a,h]P/CD DOWIL A
N7 MV, HHANRT RV 1 BENAENS O EFHHITACHL, U-3310), #6453 8 EE & F(Perkin
Elmer, LS55), # ¢t aillEE @ (HAMAMATSU, C11367) CHIER . 266-nm L — & —3(Spectra-
Physics, GCR-130-10, 15 mJ pulse™) & VN TKFIE 1 (e7aq) DITENIN (AAbs.) Z BLHI L 72, L —H—
FFRETE DS 1.5 us D AAbsfE L Y DB[a,h]P O dio, & FHH LT-,

[ 5 - £22] 44 CD (1.0 x 102 M)IEAZ FIZH 1T % DB[a,h|P DAKEIKIT 266-nm L — ¥ —3 4 1R
FHUT-AES, BUEE 720 nm (2 €0 D AAbs. MBI S 7= 2 L5 DBla,h|P DYEA A L3R
BIi7c, L, 1 67 RIN4.7 eV)Ti, DBlah]P O

AAACRT 2% 62V IZENTRN 20, DBlaAIP 2 T o
DA A AbILhE —EEIRAEQ2.7 eV)E#E72 TPI Th ; 8ofy T ----p-CD
52 LSHER SNV, a-CD, B-CD, y-CD $fF Ficksy 3 noPVN T b
% DBla,h|P O iy [TZIEI 3.6%, 23%, 1.5%., tiE  Z S
ZHNEI0.8ns, 59ns, 19.1ns EFFHNT2, ZOFERE E sl .'I \

0. DB[a,A]P/CD & TPLIE TIHAZ LRV Z LABI B2 g Y \\

L7poiz, KXo 7T, DBla,h]P/CD ® &y DFEFIL CD D 8 I !

ZEHLY A RS L DR O L e 2V ¥ —Foid= % : k
*rv—OBRICER LTV AEEREZ D, = B

DORRHLE LT, DB[a,h|P/CD DHE AT ML ZHIE L 400 500 600 700 800
FfE5 y-CD HF FICB T X v~ —ICHkT Bl _ Wavelength/nm

S 530 nm AFEICBLI S R Fig. 1), LA LAR S, e el of

BHE Gy 2R L7Z DB[a,h]P/o-CD I B W T H =%

~ BB I N2 LD DB[a,h]P/ICD D By O 7ER IR O 22 E L = F L X — A
LTWA LRI, fEHRE LT, DBla,h]P/CD @ TPI I21% o-CD N bAHATH D Z L3
S5 T2, AH CD ORFEZNF1.0x 10°M — 1.0 x 10°M)E L O DB[a,h]P O 1 HOR ¥
R OMEERNLE 23 272 5 Dibenzo[a,/Jpyrene @ TPI & O lLERET S & ® CTHRET 5,

[8%&3CAk]1) T. Takeshita, M. Hara et al., J. Photochem. Photobiol., 4, 2016, 321, 128-136. 2) T. Takeshita, M. Hara et
al., Memoirs of Fukui Univ. of Tech, 2017, 47, 137-144.

Two-Photon Ionization of Pyrene Derivatives in Cyclodextrin Aqueous Solution
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(@I TRERBEM ' - @I TRPE T 2)
OFHER", LMAF?, Fr REME?, PrrEsk?, FoEE >

(5] A=V 7 br=7 AV IRy B AFFOEMLFEMEO 1 DL LTHNERTND
4,4’ 47 -tris[2-naphthyl(phenyl)amino]triphenylamine (2T-NATA, Fig. )i, MHEMECEKRIED X 5 72
FMEZA L TWD, Z2D720, BREN IR T 2 rIRe
BEND, FATHIEE LT, AFEETIES 72 7F A MY Q Q
Y (CD)Y & AW T AL B O KR~ DO A bl LU L —

P =2 JeFA A AUTPYZRFT L. CD DZEALY A KA @NQ
T HEER DL ELT LT —DFHEF o) DAL
(X > TA A NEBA R (Pion) ICEENE L D 2 & 2 HE

LTW5a D, ABFFETIX 2T-NATA Z &5 & LT, % CD ¥ N
TEFIZHT 5 TP Zfiat LT, @

liﬁﬁﬁ{i] \ZT-NATA (6‘6 x 107 M)’i’{ﬁﬁﬁ’: Liert ]\ =hU Fig. 1 Molecular structure of 2T-NATA.
JU(CH;CN)AR & 45 FE CD (0-CD, B-CD. y-CD)/KIAR(1.0 x
102 M)Z ZHE4 1.9 DIEFELETIRG L, 7 e L
oo ARLL7ZHV ZILOWIL AT b L #IEART B
Jby 1 BN NS FHHITACHI, U-3310), #5657
e EE G (Perkin Elmer, LS55), % 75 v il & 25 &
(HAMAMATSU, C11367)2 HHWCTHIE LTz, & D%,
Nd:YAG L —%#—(266 nm, 20 mJ pulse™!) (Spectra-
Physics, GCR-130-10)% H\ T /KFIFE (e aq) DI PEWLIL
(AAbs)Z B L7z, L—F—RBHEEZND 1.5 us O
AAbs fiti % FAV T @iy 2 FLH L T2,

[#R + B%] CH;CN FIZI51T % 2T-NATA DA - ‘ N
7 MV IE LT R. ~445 nm (23O & A B o400 600 800
SH7=(Fig. 2), —J7. y-CD KEHE T TlE~460 nm (2830 Wavelength/nm
PRI RNBL S e, ZORR LY (2T-NATA & y-CD Fig. 2 Normalized fluorescence spectra of
EOUPESERO A R STz, £o, ZORERIL 2T-NATA (6.6 x 10° M) in CH;CN (solid
0-CD 3 L O B-CD KEIETIZ BT b RER S -, KIC. line) and in HzO/_2CH3CN 9:1 .v/v) containing

R ay-CD (1.0 x 10 M, dashed line).
% CD A7 FIZEIT 5 2T-NATA |2 266-nm L —H —
RS L7-AER. BHIEER 720 nm (280 T, ewq WRET S AAbs. MBIl S 7z, Z OfERIT
2T-NATA OYeA A bz R LT 5, LovL, 266-nm L—HF =KD 1 o7 DT F/LF—(4.7eV)
TIL 2T-NATA O A A AMEHRT 2 ¥ /(6.2 eV)IZ 1.5 eV Jman7a 7=, 2T-NATA OJtA 41k
T2 HFAEE LTI L, TRDL TPI THDH Z LRI, b T, % CD &FE T
BT % 2T-NATA O diy & 1 & OBRIZONTH#ET 5,
[27% (k] 1) T. Takeshita, Y. Kasaba, and M. Hara, J. Photochem. Photobiol., A, 2016, 321, 128.
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A13 V=P — B L2377 X b)Y VIETFT Y RUB LD
JeA F Ak

(@I TRBRBEME | - A TRPE T 2)
OFMEE !, biMAm?, fex R3EHE? frFEak?, JFUEsE b

[#Z)] 74 F 7 v 75T L LTHLATWDT VXU P UikiEik(Azo)L 7 Y a#E L LT,
SEIFEREHEIZAVLILTEY UV SEBENT X 5 trans-to-cis BV FS IO Vis SRR F 72 1324
\Z & B cis-to-trans V(L& R (Fig. 1), 2N E T, RFEETIEI 7 BT XA MY (CD)IFFET
ZBTH74+ hravro1toLr—¥—k

A AL R L. CD A 5 YRR D NN
FEDBIRINC £ o T A A oAl B T UL (Bron) 5 Ney - @ O
t%j('é—é:k%ﬁtﬁ LTW3 1)0 zﬁﬁ%(!‘i @ Vis. or heat

CD A7 T2 % trans-Azo (t-Azo)D L —

—YeA A A ERE LT, trans-form (¢-Azo) cis-form (c-Azo)

[ 71E] 7 b= b VLIS L 7= t-Azo
WRIRQR.6 x 10 M) & KICIEfR LT7-4F CD
(0-CD. B-CD. y-CD)%HR(1.0 x 102 M)% Z 41
FN1L9 OEFELLTIRE L. 7 d Lz,
P TN DRI AR RV L O A Y

Fig.1 Cis-trans photoisomerization of azobenzene (Azo).

MV & Z U Z R 4y Ot it B R (HITACHL, £
U-3310), #0453 66 AR (Perkin Elmer, LS55) 5

ERWTHIE L7, £0%, N&YAG L—H
— (266 nm, 20 mJ pulse’!, Spectra-Physics:
GCR-130-10)% HW/c b —H—T7 F v v a7 I cis-Azo
4 b U YA E D B 720 nm (2351 Jonl
% IKFNTE 1 (eaq) DB LWL (AAbs.) 2 B L 7=, 3
LR D 1S s OffA N T by
t-Azo D Doy HHH LTz, F72, BHIKEE 430 L ' : ' .
nm CELH| L7 cis-Azo (c-Azo)D AAbs fE L V) | Timelys
trans-to-cis SeMAL B TR (D) BT LTz, Fig. 2 Time profiles of AAbs. of ¢-Azo/y-CD solution

[5E5. - 2Z42] 4 CD E£AFFIZBIT S t-Azo irradiated with a 266-nm laser pulse with intensity /. Top

. and bottom indicates the AAbs. of eaq and c-Azo,

(ZRF LT 266-nm L—Y—Je 2 B L7ZHRR, egpectively,.
B R 720 nm (2B VT ey IZIRBT D
AAbs. MBI X 3U7= (Fig. 2, top), & DFEFIE -Azo DA A b E R LTS, LA L, 266 nm
D 1A DRI F—(4.7eV)TIL t-Azo DA A AR T > 2 ¥ /(6.5 eVIZ 1.8 eV M 7e\, £ D
72, t-Azo DHA A AL 2 KT RBE L7 TPL Th L LR sz, £72. t-Azo O Do 1355
CD 17 FIZIHW T 0.5% - 2.0% & FH 4L, CD D2 A X2 KD ERB R STz, FERIC,
BLHE R 430 nm 12 c-Azo D AAbs. 2MBLRI & AU(Fig. 2, bottom), @, DIEIE 8.7 - 26.6% & HLH Shi-,
Dion & D DBURIZOVWTH A DETHET 5,

[ 2% 3CHk] 1) T. Takeshita, H. Kurata, and M. Hara, J. Photochem. Photobiol., A, 2017, 344, 28.
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(@I TRBRBEME | - A TRPE T 2)
OFHU !, ERMATE?, fex ARFEHE 2, 1T FEk? JFUER

(#5178 F Lo OWmA 7 = = VIETEBRENZY 7 ==
VT EF L (DPA, Fig. DI, 737U A ¥ —Cudm oM RS L
THEAINTWD, L, DPA [FEEKREMECMmiHEE 72 &0
AT 5720, BET~RE L, AL 52 5 aTREMED %
AEhb, TNET, AMEETIEILZ7 1T FA KU L (CD)
KRNI T 2 G FBRRACKFED L —F =2 1A A1k
(TP Z R Ly A A LB A IR (Pion) DTRBEFN D22 TE AL T 1
NF— XTI, ORI Lo TELT o 28 %
RHLTWD Y, ABFFE T, A5 CD KIEE T2 5 DPA
ERGE LT, b= —HIRAHICZ LD TPL Z et L7e, , .
[S8H77] 7 b= 1 U LA DPA (5.0 % 109 M)A s s Fig | Minimum encrey structure of
AR & KIZ4FE CD (0-CD, B-CD. y-CD) (1.0 x 102M, 1.0 x 1073

M) % Z N EIVEME S 7o mii A 1.9 O TR A A

BT HZ LT, DPA L &FE CD & O@#EER S,
(DPA/CD)% %L L 7=, DPA/CD DOWLIL A~ kL, P=59¢ev|| &
HOEAANY P 2 TN ERSOEEEEHITACHL, | e DPA™“+ ¢,
U-3310). 45 Y6 #F(Perkin Elmer, LS55), ¢ -
75 € 25 B (HAMAMATSU, C11367) CHIER .
Nd:YAG L —" —(Spectra-Physics, GCR-130-10, 266
nm, 20 mJ pulse™) % FU N TKFIE T (€ aq) DD FE UX
(AAbs)ZBIHI L7=, L—V =N D 1.5 ps 1% IV
D AAbs.fE L DPA @ @i ZHH LTz, 47ev ||
(55 - %22] %78 CD (1.0 x 102M)FAFE Rl S, ¥
% DPA (T 266-nm L —H—ea MG LR, B ,

I 720 w12 A SN 1L, T L LB el of DA o s
D, eaq DIEL, T725 DPA DY A A {b237~He  dashed arrows show the photoabsorption and energy
X7, LaL. 266-nm L—HF—HD 1 Fo= dissipation, respectively.

FIVFX—(4.7eV)TlE, DPA DA A AbLRT v v (5.9 eV)IZ 1.2 eV a7y, £->7T, DPA D
YA A ALIThE — EIEIRRE(3.8 eV) &R /= TPI Th 5 = & 23R8 X 7= (Fig. 2), £72.a-CD,B-CD,
7-CD (1.0 x 102M)IEAF FIZEBIT D DPA O Pion 15 0.4% - 1.9% L FH SH, CD OZEfLY A X2k D
Dion DZEBPBIIN S NT2, Dion & 1 & DOBEFREB LUK CD OFEENF(1.0 X 102 M — 1.0 x 10> M)
IZOWNWTHHEDLETHRET 2,

[ 3R] 1) T. Takeshita, Y. Kasaba, and M. Hara, J. Photochem. Photobiol., A, 2016, 321, 128.
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(I TRERBEE ' - I CRBE L2 O E !, REFE °, FrrEsk?, FuER >

[(#Z] 74 b7 005701 DTHLHYT U —/LTT UFHEIRDE)IEN 72 2L E M0
FAEALOBY K UMM EZ BT 5720, BT A ARKAE Y —~DIEARHFFShTnd D,
L2xL7e 23 6 DE OEAVIZ I AMEIZ SRR ~RE T 2 K & e D etk a s d, ZE T,
xR AMRETIZI T 5 DE Oz B9 & LT, 266-nm L—H — M+ Hniev s m
THXA RN A(CDYKIEEFIZIT D DE OYeA A b ZREFTLTE Y, CD OWHI E S Rk
LB DOINHNT & o TA A M BT IR @ion) IR T D Z L2 MEL WD 2D, /2, 2 2D L
— P —(266*532 nm)[FIRFRRHSIC & > TA A AR KT D 2 & 2RmE LTS, L
L7223 6, CD KIERHIZI51T 5 DE ORI 724 A b2 FHIE T 5 EEROMBFHIIT LT
W2, & 2 CUARBFZE TIL DE O H1)> B 1,2-bis(2-methylbenzo[b]thiophen-3-y1)-3,3,4,4,5,5-hexafluoro
-1-cyclopentene (DEph)% i E L, 355-nm 5 L O 355%532-nm L —H —JERH %2 H\ 7= CD KIEHR
HIZRBIT D964 A Ak et Lz, £72. 266-nm 3 X O 266%532-nm L —H —JEIRE IS LN
RS R & O RET b 1T o 70,

[5E5257E] 78 b= b U LICEEf#E L= DEph 3% (1.2 x 10* M) & &F& CD (0-CD, B-CD. y-CD)
KEEHR(1.0 x 102 M)Z ZIZH 1.9 DR TIRG L, o7 Uiz, iR L7 o 7 Lol
AR MIVE XL RHIEART MV EZNE NS FHHITACHL, U-3310), w905 6 G
(Perkin Elmer, LS55)% FIWCHIE L7z, £ D%, Nd:YAG L —H%—(355 nm/532 nm) (Spectra-Physics,
PRO-250-10)% F N CIKFIEE T-(€2q) DB IE R UL (AAbs. ) 2 BIH L 7=, L—— YRS S 1.5 ps %D
AAbs A Z TN T @ion B LD Yin R LT,

[ 5 - £22] 4% CD 47 FI231F % DEph I 355-nm L —H— Y4 MRS L=k 8. BUEE 720
nm (2 eaq D AAbs. MBI S U7z, Z OFER L W  DEph D Y6 A A AL HER SN2, Z 2 TLa-CD,
B-CD. y-CD A7 FIZH51T D DEph @ ®ign 1d. ZHLEHL 0.22%. 0.72%., 2.0% & FH iS4, CD O
ZEfLY A R & HITERT D 2 & DR S 47z (Table 1), Ziuix, CD OIS DEph DL
PEALSOS OIIHENZ R LT\ 5 LR S 4172, WIT, 355%532-nm L —H — & 724 CD 647
TIZEIT 5 DEph DA A b & it Lo S, 355-nm b —H —HRERE & Ll LT Yin 1 1.6

FLLEICRT 22 &

ﬁ)ﬁga}g\ ht., == Table 1 lonization quantum yields (@ion®>) and ionization yields (Yion®® and Yien®>>*53?)
° L N of DEph (1.2 x 10° M) in the presence of CD (1.0 x 102 M) in CH3CN/H20 (1:9 v/v)

532-nm L —H—HD A using 355-nm and 355*532-nm laser pulse irradiation.

Tl& DEph DA A CD Bo® (%) YodS5 (%) Yo%) Yion Yo
LIz S o Tz,

Lo, Yoo OBIKE  0-CD  022£001 12 1.9 1.6
355-nm L —34—JHIC & B-CD  0.72:+0.12 1.9 3.6 1.9

L RJERE — bk —

FHIELREE(S)~ D& y-CD 20+0.2 7.7 12.6 1.6

532-nm L —#F—kiz &
% Si — mEEREE~OEBIER L T\ D LR Sz, 266-nm 35 & T 266%532-nm L—4 —
N HNTHE LN R L DEEIZ OV T H ALY THRET 2,
[2%3CHk] 1) M. Irie et al., Chem. Rev., 2014, 144, 12174. 2) T. Takeshita, H. Kurata, and M. Hara, J. Photochem.
Photobiol., 4, 2017, 344, 28.
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HNR A IE ) T BEEFERD 1 O A UfEA S XY ) 7 A 333K AT TR 107 S/em
DT b AREMZ TR Z G STV AR 20 T e b ASEERE T > T
R, F T, A TIREER CHNMR 2 W TR A 24 7 AT o4y FE#) &
ST L, 7a N AREME ORREZELETHZ LA HNE LTz,

[FEBR] BB ANV UERA I Z YU U AR (4 — L LNV UEROFREEDS 1:1) 1X,
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fp S, BUARICEHET S Z L THELNZ, 2B, [ER ’H NMR OREIOFRICIT, KELHEE
L7mKEOREE KB LA I H =& i,

(63 - B2 B0 = P AREROREEIEER L 10T T T T T ke
At 1 TRSATIOS 320K 13, DSCHEIC Ry 35 T A cooling ]
NEREEBIRE Th 5, FHRICKT sEEFE. 5, .| e ]
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Slom \ZiE Le, — 7, MHRISTIE, 320K £ CHARIFE 1006 o A
FSEOEEEER>TOE, 320K Dk, MRS BlE, 1 o < =
FRFEE D bEmWRERE R LTz, ®IC, FEiR °H T

) , R X 1. 7v b AREROBEEE(L, TR
NMR D A7 MV OFEREHRET 5, BEIK HNMR DA VAR R RS O3 FE (320K 5

U MRHTHRERD D A XYV T AL A OWREIF, 08—
B IR A8 b S 5 ESE BRI R E S s, A7 R | Q heating .

o 0.6 o
B RS 6 U7 S 7 RSB 4 D17 E L DI L % 204 “A‘ ]
B2 1S5, FHRIFICBO T, 320K (30 b5 HEIEE £ | ot ’
PRy DRI BI ST, —F, BIRIFTIE, % RO (I
RGO e BRI LT, fo T 70 by o aa oo J

{REROMEZAL (K1) &R 275 2 L3 amoTz, T®)

. . . . N R R O L L e K2, A IXY YT LA A DE R
PLEORERD D, SRS D BRI~ OBBI, B
WEEN 2T 54 I ¥ Y = FREINT 5 2L TEnWT e b HREBOREG0RICHIET 5,
MM AR TR OICRD EEZAOND,

[1] K. Pogorzelec-Glaser, J. Garbarczyk, Cz. Pawlaczyk and E. Markiewicz, Mat. Sci. Pol., 24 (2006) 245-252.
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C02 a—b—R 7= ) — /LOPER AR

(ERKEE A ARFHE) ORG-S « —A IR - AEDEH - [EAE =

[BE] = — b —TE W LIEE 2T 50 7 = 4 A L F T8 (CQAs, Fig. )13%< & ENT
W5, Fxld CQAs BRI OHIBILIEH O ISHED R 2 By & L7cst 2D Tl | Zivk

TIZ CQAs WAL ST o-F / VENERT 52 L. B&X s 0

) ) } HOOCWOR YN
OGRS RERIDFET D & 0-F ) v ~OFINGIZ OH OR® oH
J: U jj 5: 2= 1:% iﬂE: 7j§ E: E‘d— 5 Z & % ﬁ‘ Hj L/ Tw 5 Caffeoylquinic acids Caffeoyl gs:lp

(CQAs) (CA)

(Scheme 1), AHF5E Tld CQAs DETFMLAWE LT 4- 2 F
— - . - Compds. Abbr. R' R?Z R?
NAT Z=/MC: R = CH)IZH A L, 0-F ) D%k 3-Caffeoylquinicacid 3-CQA H H CA
Fl& i< N-TE2F NN AT A :/(NAC)i F=IX A ) —)L 4-Caffeoquuinic acfd 4-CQA H CA H
5-Caffeoylquinic acid 5-CQA CA H H
(MeOH) DK ATMBEGIZ OV T, UV-vis, NMR A%
b, BEOLOMS JIEIZ LV BFHL 72,

Fig.1 Chemical structure of CQA derivatives.

[#EB] MC #7 F=F VU LT, BRHE L~ * —
v B ERE CEL L7z, AR L7Z 0-% /  DIRIRIC 06\ \ /0 ) 10 min after addition of NAC
KA & L TNACE L U'MeOH % iz C. K Jis & LC/MS
TB L7, E7o. RISERM % 57 B HPLC 12 X 0 Hip

LTNMRIZXEDY *%JEH%E L7, 01

€) 240 min after addition of MeOH

0.4

Absorbance

0.3

0.2

[#ER & E2] UV-vis A7 h/L(Fig. 2)E L LC/MS 0
240 290 340 390 440 490
Wavelength (nm)

%, MC O = 7 RBRELIZ LY MC ¥/ U BERT S
ZEERIBLTND, MC ¥/ OEIRIC NAC Nz 5
L. o-F /7 VREFE O 400 nm T OWIN 3 ESE LT 294 nm. 254 nm (272N A T AR
D NMR A7 hLED 0-F ) D 6 fi~DREMAIMHTH L Z LA LTz, —7J7. MeOH %
W= SOE T, 407 nm, 278 nm [ZWRIH 2 £ U5, ZHUE MeOH 28 o-F / @ 5 (LI REESHN
LTC5- A Ry MC WAERKR LTS, REGGOF ) ARBERMEAIE LCTliE, 5-2 R MC %
D UNERR LD TH D, 5 TR DOHEER EIZHOWTIIR R X =2 THET 5,

Fig.2 UV-vis spectra of the reaction mixture.

(o]

HS/\)kOH
Nucleophile: HN\n/ or CH;OH
o]

N-Acetyl-L-cysteine

0-Quinone Product (NAC)

Scheme 1 Reaction mechanism of catechol structure regeneration.
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(5] KPommMIEEERITIEIC, LRSS TKEDRANILDT v E=TRBEROBLEE T
ETDHHLOTHY, KOBEGREHET DIEEL > TS, Fo, BERELEDON T
FEDEWRAITENRD BTN D RWFIEE TlEA A 2 ERHIAP) ~O R 2 I % & iRfE/ 5
BEEZBR%E U, Ml O\ NG L CTE 72, ZHUTRBIKICE G A 4 & ArklE A
F U EMZ AP Z AR S, KPP OMER S Z it L, @7 oiriéss CRIET 5 HIETH 5.
AWFFEETIX, AP Dy BEEeE 2 M3 & 3 A OBET 2 &2 R L7, Al 2
D J71F % dRAHER O 53 Bl A/ e R S L.

[ 38R ] MANER 2 & feak BHAIK (S0 mL) 2 F 7 F L= F L o7 2 UG EE RIS TR HE - Tk
BOT IbLEMELER L, B A A4 B REA AU 2RI L IAP 24 E ., 7 baEwE
EAE L=, 1IAP FHA DV EOFHIEETHRY 20 . WEEZIRINL, 5 NEF COWE D=5
S E R L.

[0 s 5] BAMORE AP AHHT 5 iy [axtaznn
BHHEGA A (mTF AT UL e e Cl %

[ 14 |

7 X V(EHOPAY)) & R A A4 2 (KT 2 Vi g gl |)
N U U A (DS)) D e E A RE L. ‘o
EHOPA 35 & U DS B 0 S i 8 13, 29 mmol/L T
BILO14mmol/L THo7=. 7 VLEWARKE. TR A—

HEfR S b U U AEMZ D 2 & THHE, BiER AR LIRRTC

REE L. AP OB 25 - h oAty B BRNICESHT 14 R A HEHEORE
BB )—)L 2-ARFTxH ) =)L TEhy, PAFIERNLT I RO 4 FEE TS L7
B BENBRL ., BEAMMDMNSWEWIBEND Y ) — )L RIN LT, Bifth, HfEZ Mz
T VA EBEVESRIEICT H 2 L TRUED B LT

BHBRA RS L OVEHERIZ 0.9 pgNOy/L BE V70 THh - 7.

A KGNSS L7 fE S, 29.3£0.95 ugNOy /L Th 0 | FHRHMEWER 21T 3.3% CTh - 7.
ZOZENDIJIKICIIHERSISHT 2 Z N TE .
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C04 KFADN S AR T 2 E8A T o6t Xk %
WEEA T2 /) — L ABIOT R ha 7o Ok
HPLC/&E &AL 7 HE D BHFE

(EIRBeEE T (BD)) ORMi BeR, M HER, RR B, e fA,
HO %, Bt i, K% 51

(S RazlE, KIBICHEHEA 4 & Az 350
AFUEBINL, AHA 4 2ERAAP) & 4 300
oS, HIOWE Z &R BES 5 IAP fhitivk 250
ZPA%E L, BREDKTPORMER S TS LT 200
X7z, IAP fliH 1k & HPLC/E S LT H &/ A
AbEE AT = —/L ABPA)DEEITEIF
L7273, BPA « =& k17 O[alRE S5 1 L5
FLTHWRY, TA T 37 = /) — K 50 &
iz b ol EXULFRENFARETH D,

ZZ T, BPA- = A ka7 ® IAP filith
HPLC/EBRALFMR I X 5 RIREE &2 kA7,

[EBR] KEAoEtEols  BEME LT7 % b=k U/LACN)E 02%Y g%V, Z0
RAES LIEE (L S0, BPA, = A ha/(El), 17p-=A T V4 —/(E2), =F =)L
TR KT VA —/(EE2) IRAVRIR % HPLC X LS M e TRIE LTz, FEBRERE : 30BK (40 mL)
WCEWG A A L AR R RINL, mO0RER, ERCS iV TAP & 20 uL 43HeL, HPLC
wER bR R THRIE LT,

[FEHR L EE] AWF7EEICT, BPA DHIETHWOLNTWESRMETH D, BEIFE : ACN:0.2%Y
% =60:40, JitiE : 0.5mL/min TBPA & =X kU ZFIET S &, SO —27 BNERD
TeORIETERY, ZDT2D, ZOFRMEND, BEHD 0.2% ) U EOFIEAH° L, BPA LV B
KEOENTA M X OBRHEELED Z L T4 200 EOE—7 2053115 2 LN TE =,
ZORTHHERFMARE L 225, BEIFE : ACN:0.2% U »i2=50:50, JtiH : 0.5mL/min % fcid &
L7z, IAP fitHIZ, =F AT AT T u LT =7 AA 42 (EHOPAY) & KT U LERER
A F 2 DS)DFAE OE THATZ, IAP OWETIX, BPA- TR IrSF O —7fFIcy—7
WEN, MEICEENROND, 20D, 5%OFERTIE, EELZETTLHZ L THELY—
ZFF50, & LIAXIAP HERA 4 OMAGOEEEE L, BPA L =R b a7 U RERFERT
& DM ARG 5,

Formation of Organic Ion Associate Phase from Aqueous Solution for Enrichment and Determination of
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Trace Bispenol A and Estrogen in Water by HPLC-Electrochemical Detection
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CO05 MK O 1A o D IR EL O 3 X AR AT 2 & 8 1L 00 47 1
I5EETED

(FIIRBEFR T (BR) ' & (L RBRZHER 2+ & 1L 5 °) O/KARZRE |, AHEEX !,
IRFERAL |, PEdSERN Y, Boeetst |, Mny !, HEiEK?, THC®, B ET!

[(HBS] EWEHETIE, BRI THBIGEOFRETH (L2 L ER B (COD) 3 BB 1
A F(2 mgOo/L) A2 LIFUITEIE L, RFICHED 777 b OffiEThbrr7rn 7 4 afl
bEm RAEAN RSN, F£72, BBV TI A BMMESETHL EREENTWD, 7
ABIITABOZRE LMW T 77 FrThY, BMEESINEDREL D EEXTZ, 22T
AHFFE CUXE (LB I FEf sk O A HT5 18 2 TR L (SS) D HOE X BT XRF) 2 B~ 7,

[525%] BRAEMEE : =1l 9 iR

(St.1~St.9) HE A 4 )1 G, I, #h

W, RN OTICB W TREKEZE
KL=,
BIEEE : #AKEEO COD, Uy, B3,
ruanz (/v a, WK, WIECEIOKIER, &
KUREEE, ZJE LTz, SSH® Al Si X XRF
Z RV CHIE L=,

[R5 R & B22] AHERE Si FH : )l

K OIGERE ALITIF L A SRtk Th X BINEIZRIT 2 BRERARE Si LIEfFEA L B
D, RRERE Al L ISERE Si DRTIT, FR0 U S BROPREE AT
ZEICEDLDLTEHWHBERALND
(R*=0.9), £7-, WRBHE Al IZHEE TIIEPERPHE T L A LT, FEIH R TTHEOFREL L
THWHZ ENTED, Lo T, REESI 20D, BREIE ALK Y BH S - BERe M Si 2
ZLBI<Z LT, BREEAHSIiZEHTIZENTE D,
Y LEBRRSI OFHE W T T 7 b DEREEETHHIRFREA N N VR, A
A HR & DRI IE A RS ST DI EE A A TR T, BEFRICB WISV U Uigid e <
IGRIBRE A Si XS o7z, LT, AFICBWTCIIREFERANL MY VEROBRENRE L, HMREq
BESilTIFE A ERMHENRhoTe, ZOZ LD, BIHWM T 77 NUREEIEL TW\D Z &n
D, R KIEEOIERE TH 5 COD bHIM L TWA 7=, W75 7 b BB DA
FEBITHEY 77 > 7 Al b0 Th D EEMFTBND,

Investigation of Organic Pollution in Toyama Bay via Fluorescent X-ray Spectroscopy of Suspended Solids
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©
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in Seawater and River Water.
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(FLRPEE T (1)) OALRHEKRE, WZE1, B, FiEfmA

[FE] HERKBIAEAET 2 HEIT, KRR —PEIREORBBIR I CEELEH LR L TWD, &
SO FEIIKIEAINC LA EZZITCT VW ENMLNTEY , BB LIC LY KAHFIZKE
D CO, T2 Z LN EESN TS, HEAHEMESOM)DE A & L PRI BT AT X
STRRDZEVPMBNTVD, LT, KUEERENZ KL DMAEDEIE, TS D COy
HEICKRERFEELZRIZLTWNWD I ENEZLND,

B ILRAREE 7 IR S 2000 m \ZALE T 2 mERE TH 0 | AdR@mIEm 2z AL Tnd 2
EDD, ZOBRBEOREDLEL IN TS, FIRFISEFESFORANRE L, AT
WIZEEHDY SO b D, AT TIXEe DA TR L 72 HEAHIER % T 5 Z & T, SOM
DML &AL PR R E AL 2 5T L 72,

[3£8R] TREE » FUBJROMBEF L, R B L O oh s b HEEZ R LZ, HE5EE2 R
WL, pH, BRI, MEVHEZHE L7z, SOM OMEIZEHENS 7 v Ui - w9
5L THREREE, KBBILT N T AT AT =T A E AW TZE iR GC/MS(TMAH Py-GC/MS
FE)yTH O Lz, HEOEKERE —EICTHE L2tk BE © N THEIRR#(25°C ,35°C) L7z,
&7 COx ZKERLT B U o AN &, ~ o [ 2sc
FEDTHE RN O THEOMREAFHE L, JIE ISk
BERZATVN, PRIR B DR RE A b 2 54 L 7=,

_ 2
[ & 2] R0, - REE. PR TR anntt .
B L7 HEomBWEILTFNEN 42% ,54% ,53% ..-l"

ﬂﬁ@“,&ﬂ[ml_ Cgoa™!

Thy., AL RICKERATAONRD- B
770 X 1 ITHER BIRFE25°C ,35°C) T2 LT- RO 0 10 20 30

HIRORGITRARL(IE 1 g 225 Hit Shfz Co i) .

BRT, COy DR RITRRE b5, o —~ 6 | € o0 * A
R > Y > WIEONE TR 7o, VI ik 5 ;f EZZ&&A :

% 30 A MKEEE L7-BROFER HHEMEL BT 25°C T .54 éﬁﬁﬁ qun " -
3.51 mg C geoir! ,35°C T 526mg C geoir! THY . K gz " ut m R
BRI VIS UNEE LT, __.-""" i
I LRI L o CRARD 2 E Dot Fi- 0 E— '
YRBE 7 IR 31T 5 - DR AL & LA D& ’ mﬁgﬁﬁ% ”
Bk 037213 T | BB O CO, Dk % B1 RIHEE(25C, 35°C)THELIBED

(R S 2 BERIZ /> TS = LR, TIROFRFRE

Changes in the chemical composition of soil organic matter during incubation: A case study of the wetland

soil in Midagahara, Toyama, japan.
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Co7 By TSR R 2 O 7 HEK TR Se 0 in situ Sy ATIEOBR%

(BICKBEER L, e REEAEE S #—2, GLYA = R 3)
O®n B, B Y2, & 28, BMIRL, BRI ik
[BE]ERICEENDIWMEHE D —>Thd 5 Se 1. KETHED IETEIZ K > THEAKKYE (0.1 mg/L
LIF) MEDLNTEY, ARKNFEESEOPKEEOBLGIZIN T, Bl ik O B% AR
HHNTWS, PEKFIZBWT, Selt4ffiE7-iT 6 MOMEREL L CHFEET S (Fig. 1), R+
L IBDSYHE - PaiEE L L, BERERIEEIIE D 2 b, S CREEICERL TR Y . TS TR

BEARFR A 1T, B W IE B IR M EE R N 2 F T 5, o ﬁ
ARFZECIE, RTALERIC B T AR T % U Se I 1N

HE G52 Y - N PN e K //\"OH
DT - AR L, WIREmRT 7 X< Fe5 HO OH 07 Yon

BB LU A v u~ 75 7k AasbeT, g Figl KIS L ORR s
K Se O in situ SYHTEDBASE £ DT, AoEELUR B EVOR

[SEBR51E] 85 7R E R RS & U CL iR v SR 55 B MetaSEP AnaLig®As-01, Cr-02 (GL
P A= R) AV, 0.1 mM Se(IV) or Se(VI)IAHK & i BHAW & L. pH I% 0.1 M Goods-buffer %
FWTCHRE L7=, 1 M HNOs or NaOH 3 mL, 0.1 M buffer 30~50 mL Z WV TH T Lz aF 433
=V Uitk SRBHAIR 3 mL ik L, B A2 1T o 72, FRUK 3 mL CTHef#. 1 M HNO; or
NaOH 6 mL % i#ifi L . Se ZHlith U 7=, KWL O Se 2 % ICP 36 254775 (Thermo Fisher Scientific,
iCAP6300) CTE&EL., REFREZFEH LT,

[FER & B8] B REMAIC DWW T, FilEdF N3 5 Se fRFFRD pH (K17 i
A0, REHARIC pH 1-8 (25 L 72 79.42 mM H,SO4 2 & ¢ 0.1 mM Se(IV) or Se(VDIAK %
AW CREMHEMEZ1T 72 (Fig. 2), —a—5e(IV) ——Se(VI)

B A T 2 As-01 TiE, pH2-6 ICHBNWT 100 g—@ As01 100 o2
Se(IV)IZxf L 96%LL EDfRFiRZ R L, g 80
Se(VDIZKF LT 6%LA FTOMRFFRERD . & O T
Se(VD&IEL A LIRFE LA otz —H. = O
Cr-02 TiE, Se(IV)iX pH 6 T 62%% K (%)
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0 ‘ ‘
& L pH 2MEL 72 51F ERFRRIZED LTz 2 4 oy 6 s 0 2 a6 8
23, Se(VDDOLRFFEIT pH IZIKFET 90% Fig.2 [EFHH 7 LD Se ® pH (K17

LlbE ot

L RIOFER L0 8By TRIFEME M 2 V5 2 & C U IE T2V T As-01 Tl pH 2-6,
Cr-02 TlL pH | DZAMT, Se D EEMZAMELFIH A FIRETH D Z LAVR STz, £72. Se DI
Hath. MIREMR T 7 X~ B HOTER A 7 a~ 87T 7ikEE#EH LT, Hkd Se x5 &
L7z in situ DHTED BRI 2 D -,

Development of in situ analytical method for selenium in wastewaters using supramolecular type solid

phase extraction materials
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Cco8 bR EHUC T 5 % L— FYEE L A 0 = X LRI

(EPURBE AR L, PR 2) OFF ka1, W EAF L, I,
HIRPRFES 2, MHFIEAT 2, AIETZ 2, BOBER 1, RA)IE 1

(2] E@REOHEFEWEICX D LEBYFH O ML~ s hH v . e R
BT8R, 7 o BRIV TEL RSN TV D, BOEEE2 AT 5 b RICL DEFERENBEIN
L1, R TEOEERRD BN D, FL— MIKEKEZTEEHIC A8 L— FES
W, VBY N DR OEBFEICE FEEY BRFHLBHFE LTHETH D, BTN R
PEXL— FEITH D 3-8 R Fi-2 2-4 3 7 a7 (3-Hydroxy-2, 2-imino disuccinic acid,
HIDS)IZ L5 F L— hEED, b HRFHY I L TEWIERIRZ R 2 LR I E Tlods
ENTWD, AIFFETIE, HEORER /T 5 v HE0M & ¥ L— MR OBREZ IS0
295 & & blT, PRI T 2 BT 0¥ — 2 EBAL L OV - BEEEEN I LT D 2
LT, FL— MG A D= X LSRR LT,

(2B 515] SBHZITZ BRI RO b FIHYE HER O bk, BT VI =0 A6l DET V1
ez Az, 154 T HIDS Wik A -V Cied L, 300 BELC K& o T HIBRL - D TLE) & R
TR L 7=, BRI A EEERI(T 7 VLR AT VR, =LA V) L@y TEERI(T 7
UNLT I RR, ZZELAI)EWIML, BEYEKEESZ, KMEIZX0.45 um 7 ¢ VX —%
TWSIAE L, HHIX 0.05 g &~ A 7 07 x— 745 fREE T2 #%,. ICP-AES (iCAP-6300,
Thermo Scientific) # HWTENEND b FREABE LTz, £7o. T/ kLT (SZ-100-Z,
HORIBA) % N CKFIZ & £ D TR T DR R K V8 — X BALZHIE L7z,

[FEFR L BE] v RERTEICK L TNy FRBESH T B EORSE LTI 2 A, B
HBALA 1 hr IS IS & 2380 L7, HIDS %1% 24 hr 128V T/KD 10 Ll Eo
Ve sh B Aom Uiz, Wi pH Zbiox4 2Bt iR e o e
F ORI A% Fig. 11279, HIDS Kigikd o -1 woo | GLOA
KPP AR50 200 nm T ETHHDICKH LT, 20 ¢ S5
D ¥ L— FEIF O EHER 713 pH & & IR ~ 400 |

U7z, HIDS 1EHH0b 109 2 & Tk v O ki §2W»§F_ ;
BT BEAB DD EBEZ LN, FL— MEHIBNT, T
FHR TR, RERARNT S DL THRIMEE O o L
MERAKE 252 LIck D, @ KRERER L ot
LEZBND, THRCT 05K - FHEREIRY — & A, Fig. 1 #1740 pH (K17i

R A BB OV TIFEM 2 I B WV THE T %,

Chelate cleaning for arsenic contaminated soil and elucidation of extraction mechanism
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C09 ®KTZ 7 bl &k D e ROAERNER L AFTREICE T 27O RMR

(AR KBEER) o LA, KIHHERS, Rimana Islam Papry, HOBESR, EA)110E

[fE] mESBREOW RO CAER T 2L, BEELZWEHT 2284 b oM A E (A 4
RN A EDE) NN TAK LSR5 2 & T2 #1595, —F, BRFRICBLTE#EIX
FIT S ML 3 MO L 55 TH D EERAS(V) I E FR(As(I) & L CIFEL, KM 77 > 7 ik
As(V)&, [RIU 15 BETH DY UL HiA L CREEIICHIARNIZER Y AL, BREEKF O e F AW
RN~V IAEND & REFEOBFETE ) AF LTIV VBMMA)RY A F LT LV ER(DMA) R &
ICEMAIND, At RO RAEMRRESRMEPEEG L TnDZ b, EFRESKEYD
A e BONFREICE 2 5B ERNRFTT 2 NER S D, AWFIETIL, Bkx 72850 B CTHoKE
WM7Z 7 hokEEL, UV UBE B RORELOSM T T, EHAENE RORBA~G 2 5B L R
L7z,

| I
(28051 YA 75 > 2 > Pediastrum duplex (Rigg), N0 | O HOTASTON HO—As

Staurastrum paradoxum (> % 3 7 #55), Scenedesmus acutaus (k¥ H}g& A:J(\t{) AS?I':I)
J)Z U BRI 1-50 pML As(V)RIREE 0.1-1 pM, A TR I i

(35 %o)lZ & W HEITFE 0-5 %ol ZBLZE L7z C KM T, 25 °C, & HsC—Als—OH HaC—AIS—OH

180 mmol Em? s, WIREY A 74 12-12h T 7 A LI, N b

i B ROERICIE, RN AR 2 —V R b7 v 7% Fig.1 ) VBRORE BEOEH
MG bR TBE TR LR REE, M b R OERICITFH LS T 7 AvERmorEEE Az, 5
P OHERV VR, WEBOSA A DERIIIA A s~ NI T T 4 —E AW,

(5 5 & 222 WKM7 5 > 7 b P duplex DE:HITIZ 31T % b FbFE 4 Fig. 1 12RT, ML
As(V)IZ 7 BRIORE T _TRILE A1, 100nM D As(V)E 5 272 P duplex (22 Clk, #5524

5= L TAF TN, HAE 3% mm 1,000
IZBWTHRKD 62 nM @ As(V)2S DMA
12 X F AL S A= (Fig. 2), — 7. 1000nM 2 e o DMA
D ASWICHOWTIE, A F Uiz o BY50 | = MEYY
L HER 0 5D 1 %ele ERT B & ‘% i = As(Y)
As(IIDFEJE A 274 nM 725 1.3 nM (I o B As(I1)
L7z, Blbds, W75 s ho o™ ‘%6 A ol S8l 0% Voo |[SS0 X 0
W EEDZACITHE D As(V)DIETE A T 0% 1% 2% 3% 4% 5%
(DI I S SR 5 53 BE %o

o Fig.2 P duplexD¥EHHFIZBITEERDART=— 3 VAR
ZEDNTRB I LT, [PO],=1.0 uM,  [As(V)], = 0.1 uM

Relations between the arsenic biotransformation and salty environment in the fresh water phytoplankton
Shota Yamamoto, Masaharu Ooura, Rimana Islam Papry, Teruya Maki, Hiroshi Hasegawa
Department of Nature Science, University of Kanazawwa, Kanazawa 920-1192, Japan

Tel: 076-234-4792, e-mail: s_yamamoto@stu.kanazawa-u.ac.jp



C10 LC-Q-TOF-MS # H\W\ 7= BrEiK o % L — N FIl D —F 754k D B 58

(BUCKBEE ) O EFEF-, Sohag Miah, 7Rk, HoMiyr, R&)I1E

[BBE] = F Lo P07 I U UEHRICRE S NS X L— FENTTERMEN S T VD pH ST
TEIE &SR RREE I D R < | BEREAR & AL TE D72 EOREN H 5, (LTI T <,
FRALBH IE AR AR #RAL A & L CHERl. (bbEi e EIC bR HW bR TnD, BEAKFOF L — h
FlE, 76K HPLC IC X W T S TE R, BT DBBER A+ TH Y | JEREE, BRI i
MEN D -T2, AW TIE, X0 ERERE CORENAIRERIRIKA 7 v~ 7 F 7 I EGARATRER 5
B&45HrEt (UPLC-Q-TOF-MS) % iV, EDTA B X O DO F L— bl L&A 42 & st
R BN & ST LTz, Z ORI SW T T A oStz @ik L. L — ko
— T AR IR T,

[=BR] ST s (1) AKF4 (CuCl - 2H0) ZHAWVCTIHR Lz, FL— hllcix=
FLoUT7T I NEEEE T N Y 7 AT K (EDTA), B Ruefv T Lo U7 v ik

(EDTA-OH), Y=F L > U 7T 2V HEEE (DTPA). 13- 7 2 /2 7u/X ) —/L-NNN’ N’/
Helz (DPTA-OH), =F Lo U7 I "anZiE=7 U U2 (EDDS), 3-t Re¥2.2°-1 3
J ZanJmE (HIDS), A X/ g (IDA), AFA7 Y v “EFifg =7+ U 7 A (MGDA), 7
Ja—nxz—7 07 I IERE (GEDTA) %Mz, #EHE 200 uM Cu, 10 uM F L— RNES
WRE 72D KO LTz, & L — FEIRDHTITIE UPLC-Q-TOF-MS (Xevo G2-S QTOF MS,
Waters) ZfEf L, =L 7 b AT L —A FALIETRHIEEIT> T2,

[#EH L #%&22] ODS # 5 2 (ACQUITY UPLC BEH C18 FEHAK F£% 1.7 pm 2.1 X 50 mm) & 71 /L
IRE A NVIEDMEERES S 72 Amide 77 A (ACQUITY UPLC BEH amide FetEAPKI 7% 1.7 um
2.1X150mm) % F\ T Cu-DTPA 3B HIE L7z, ODS # 7 A TIHLRFEFF#2Y 0.42~0.61 min T
H Y, Amide 7 A TIE 6.65~725 min TE— 7 Mg S 47z, #EHH D Cu-DTPA Xttt LA
MTHDHI-D, WHESEICHESLS ODS 7 A5 0 b, BUKMEMEERZFIHT 5 Amide 7 A
TR EFICRF SN B2 oD, o, REHEELZ 7 h= K UL (ACN) /FEHRIK=9:1,
7:3. 5:5. 3:7. 1:9, 0:10 DAL T L CHBg L7z, ACNAFRDK=7:3, 5:5 128\ TE—7
WS v —F1272 0 . Cu-DTPA $5ED 1 5 A ~DFFE & M HREE S [ 35 2 L SR &7,
Kz 9 O Y L — SRR A UBHA O —F 4y BESHT IS L2 i g, Kelimk oy & B
LRFEF R T o mRE ISR T D 2 LR TE T,

Determination of multiple chelate complexes by LC-Q-TOF-MS
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SBIBERRAAFE DT

(FRBEE T (#)) O &, W% 51, Bt 5, & MmA

(S]] WRRITARWE S EN 30%2 E, JEES 40 cm LA EO 8445 L, TICmiBay, B
LT 5, BUFCIER SN DIRR [BVRIR) O3 50 2 IXHMT T #BICHFEL T
Wohe A ¥ KR T HFIETIE, EFEORMBAFESCRELEIC LV R BEIRZ D ek K)
DR LTV D, JRRAARITHEN G RED COZ M EE 57217 T, HEEER S DOES
H, B, WAEMESHAICEL A, HEREREZREEMIEL EEZEZALNATWD, £,
TR KKENBIE R ZFRIEE U CEBEORERREEIC L > THE L LT ERIR(LKFE (PAHS)
DFRAEND D, PAHs ITEGFMEEZ A LTV D Z &b HEAMICH T 2 BRI BN RE S
TW5,

AL, A4 RRTHFED Y < o & v BOB TR RAGEHIZ 3517 5 Ak K Hids LUV
B D 138 )BT, FHEEREARY DL E 8T U, RS X D B AT L=, £/,
FRARKSE B CAERR 3% PAHs OFERE « IBEZBH S IC LTz,

(8] BV~ Z BT T Y EBIZB W TRKEME 2015 4, B X0, BEERENC
WV KSEDFEAE LT R CRlBE 2 8RR U 7o, KSR AT AR 1 B T R B & s B R, RE 1
T, TG - DTA 205l L 7=, @it & GOMS % FV B3I/ E9 % PAHs 200 L7,

U & BR] smBEZ o fr L7k, Ak St o
(NB) 36 X Tr2015 FED K EEFEAEHIMH (B1) 13 80%LA 1200 B

100

FOMEE R LK L, BEICHEKEZ s o m el

= 60
(B2) O 1HEIX 50%LL FCTh oz, ZauE, KRIZE 2w

a2
D TR OBER AR LT D, Fio, Tk 0L
TR ARE LR, NBBEOBI I Ldgem’, 4 L

30 130 230 330 430 530

1.2 glem’® TH 7D LT, B2 TIiX0.8 glem?® & Temperature (C)
fRVMED S & 4172, DTA ii# 2 MIE L7251, 320 ~ B RRSEH(NB) &5 & UK SRR (B1, B2) THREILI

HHRRODTARER
340 °C(Peak A)F5 & TN 460 ~ 480 °C(Peak B)ffiTIZ/A

BEY — 7 DNHERR STz, B2 TR & 72 Peak B O 1X NB IZEE~K) 1.5 5o 72, ZALITNEL
WL DRI E DA E R L TE Y, KRBT 5 REFEBRDEELZITTNDH I L
ZRELCW5D, —F, Bl TIXEERMEAISER S OERIC X DB — 27 OB LITBE S -
72 PAHs DM 21T o 7o fE SR, NB TN B2 TEREL L 72 130 PAHs IR 1M <, kKiZk D%
BNH BT,

The evaluation of chemical properties of soil organic matter and polycyclic aromatic hydrocarbon in burnt

tropical peat soil, Indonesia
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C12 ¥ L— ML T-3EAF TICB % BALF RO RSO X%
AT PO R

(&RK-BEHAR, &RK -T2
OXKilH MBS, 1A FIK!, Md Abdullah Al Mamun', =K ¥E2 % HER2, EQ) #%2

(8] WRARICBWTESRE L TR T 5B B3R AE L T\ 5, HKPIZBWTEOWTR
FEIIH S TR | IEFESRORENEEORRHIROER & 725, F L — MERALFIXERETEFRR &
LCREL, BRKTOBEGFEAEY Th 5 BHEWE b RROEEINMfE IS, KEEER*
L— hEERD AL E TO A N =X LRF L— ML F ESEOMAEERIZ OV TIIRHAZR AN S
W ABFZETIEL, ¥ L— MERLF - IWESIRMNGH CORBBIEORERIZIBV T, B8R O kil
FRARREDF B A B9 & LI bR 2R k2 Ratd 5 & & b, $RIY AL R ORE )i
BRFMEDT- DT 4 AV R L NV AEHR Y va 7 ¢ VENBEIEIC L DA RIEMREE DO g %
MAE DR FEOMN Z RS LT,

[EBR 5 iE) B FERIII KBS Undaria pinnatifida (775 2) #HWi-, B2, 8
TREE A 0~5.0 uM IZFRHL L 7= 1% PES £5#i 4 v /-, =RiR 20°C, BARSEH 12h/12h, Y68 30 pmol
photons m?s! C 14 H@&KETE L, AR &L 7 HED

@A L 0 B L7, Till-citrate-EDTA ¥ife% 0.05 M 30 ”
TiCL/0.05 M 7 == + 3Na/0.05 M EDTA + 2Na/035 M 0 |
. o0 —e— 0 uM

NaCl0.0l MKCl (pH 8) & L7z, T4 28 Ciivy—  E30 1T 0

VACHRR LIS D 0 A BN 250 L, bAmistel [ 20 10 uM
WA RT/NT A—4 Y (I)OREIC LY 7 L7z, a0 [T O T

(R & ] (EBIRIER IF CORICH T, Mk 0 !
b U 72 AR B> R 35 KRR 00 2 5 B R E ° #519 (day) 14
AR LT (Fig. 1), AKMEE{kekid Ti-citrate-EDTA 20 B
WIEIC LV TINT Fel'Z2 387t L TR LS, 40

“ob —e—0 uM
Ticitrate-EDTA + Fe;0; — TiO, + Fe-EDTA? + citrate>> £ 30

AKQLIR 2 L 7 KGRk T, BRRINRAS 0, 0.1 pM @ ﬁ{g 20
SUCAERRIIZNA TN 24mg, 114mg THoTz, —F  H 10
TRAOABOEEEKE TIZZNEN 249 mg, 198mg THY | oM
BRI FRARARIC & D AR OMBI 234 CF| Ti-citrate-EDTA 0 B0 (day) 1%
COGHMBERRATHD T ERDSHIE, TARLE L0 | yonmanpis DAERIZET SRENE
BERCIL, MIRREICAHE LZBROBREIZL Y RER  op® : (a) Tilcitrate-EDTA 1 & 5 2
O ZER DA RIRIEIC B Sh /e, LER (b) AL
Bioavailability of iron species to macroalgae in the presence of chelating agents.

Masaharu Oura, Shouta Yamamoto, Md Abdullah Al Mamun, Osamu Miki, Teruya Maki, Hiroshi Hasegawa
Graduate School of Natural Science & Technology, Kanazawa University, Ishikawa 920-1192, Japan
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C13 TIIVFT AR v F a2 | KRETO
AFUBERLE AR —

(EHRAREEWEID) ORMER, W2, R

TN T AEEBLIARW) E S WL ODDFEREIEE L LIRSV G0T, A A4 v L OBt @ s
DAL TR 5 Z LN TPRI, WRIRA A A BEIRLZ A B —OIKERL LT
BN - %, 1,1,1,23,4,4555-F 0 7 A 0L % A(DFP)E, BA(/) FIAF T X AL
7= A I RBNSDD LI R 7 vFEELL EFLT =4 T N T AT TFAT SE= T A
(OctyNNR EFTED 4T B =7 LB D% 0.1 M A — & —{Ffig C &, [REAEKIE 100 pS/cm
F—F—DBERUREE A2 R" T 2 L5 DFPIW Fa DA A BEVR L Z A N —DAlRE L 72 D,

0.1 M OctsNBNSI (DFP) | 0.05 M MgSO4 (W) DY A 7 U » 7 RV ZE T T L(CV)D—H %X

IR Cnd, 0.6 V EREE DO MR Bl S v s, MmO G EREIE 52, 7 h 7 2

FNT B Z Y SA T UNE T O RRIESEIRN TR 2B A 5 2 . RIKIOBALILE O3 EAL
BREWEL L THD, DFPAHHICT N7 7 2=V T VY = hA 4% BNSI"E D & LTz T
Hie CV Z U FERTRT, AR 1A A BEIRICRE TE S CV BBl s, 7 7
Tz VR — M AU EED, W ONDOA F IOV TH AW CV BBl iz, Wb
% TATB REIZHE DX, %fn%@#&ﬁuzﬁ)Eﬁﬁﬁ/wv—fﬁu?ﬁx 47 —)LCD DFP|W St CD
A A B EOREEN & KO-, XEBM LD, BB L2 A 4 ORI TS (DFP—W)
AEFTATRVF—E2 RO LD ITRETE T2, EROFHEE | W RELVHEOND 12-07
n T (DCE)»W OXEX 7 AT X)X — L DIRIC oW TR~ 5,

« 100 . .
's Formal Gibbs transfer energy of tested ions from DFP
o .
< sol to W and from DCE to W (in kJ mol™).
3
\*5 non-fluorinated DFP—W DCE—»W fluorinated DFP—W DCE—»>W
Qg 0 ’ cation
3 ' choline” 215 -193  [(CF:SO2NI™ 306 199
g MesN* 154 128  [(CoFsSO2N]™ 209 13.7
S acetylcholine”  -13.5  —10.6 CsF17805- 170 115
2 50| EtaN" 3.5 13 [(CF:SO:NI™ 129 7.5
S PryN* 8.4 13.6 C7F15CO0~ 8.8 4.5
=~ BusN* 182 2638 PF,- 6.1 4.0
§ 100 | | | | | | PhsAs” 21.9 329 C4FyCOO~ -9.6 -9.9
= it anion BF4~ -10.9 -9.4
0.6 0 >-04-03-02-01 0 01 02 PhyB- 219 333 CGF,COO-  —151  —135
E — Ein(MesNY)/V CsHa(NO2)(0) 15 41 CFCOO™  -192  -17.5
ClOs~ 94 75
CVs at the 0.1 M OctyNBNSI (DFP) | 0.05 ~ CoH:IQ:2070 —195 8.4
M MgSO4 (W) interface in the (a) absence I’ ) 219  -17.3
and (b) presence of 0.5 mM PhsAsBNSI in NOs R

the DFP phase. Scan rate, 0.1 V s~

Ion-transfer Voltammetry at the Interface between Water and Fluorous Solvent Decafluoropentane
Yasuhiro Kuroda, Kohei Uematsu, Hajime Katano

Department of Bioscience, Fukui Prefectural University, Eiheiji, Fukui 910-1195, Japan
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C14 e U DL m— A R L PR R (L AR O R A
(fEHFRRBeAEER) O LBk, R, MRz

7= VT AtA A o ([Fe(CN)6l3) 2 FRLAI & T % 7V 2 — A4 % o 7 —B(GOD)EEFE RS IE, H
PEAED pH IZBWTHE, @7 OBERERIGSEE T TIXEEMICKSOETITRD 6y, YiFEE
TIRREESRICBNT, 1 #7257 I VBAER) v—, eBY U DU (EPL)R, 20
SO 2 KIEIZR S 2 2 A L-, ZOEEBMRRIIFED pH §4: F CIEEMEZH O
%ePL L BB A NS GOD LXKV A A HWAKRERKTHZ LickbEBExLR5, GOD X7
A=A Y —ICHOONAEERZEDO—2>THY, EitePL IREZFHALLE IV a—2 o —DkE
FUTIFHBEN b 7o D, 2 TT X OGS L LTEIK Zv2 L7 VT e K& W TePL-GOD
SEEECEREE- L, & OREFMEIT- 7,

K11z, sBRIAR & LC1 mM Ky[Fe(CN)g], 200 mM R
FEEIR(pH 5.0)% VY, ePL-GOD#E AR &AL B MR %
THELEYAZ Y v VRN EET T AEpRt, Za— 3
AIEMFAETICBWTIE (H#iIfR A) , [Fe(CN)e] ™ DR LE
T K DISER R SN, LnL, TOEBILET DR
(RO L 2R, [Fe(CN)l3 1 38 IR % # O ePL P ARRCIDINECD

. . B N X 1.200 mM 7' /b 22— AFELELE T (A),
(W - R SNV L L TR SV, ZOWRIC TV ete F(B)lc b1 5 ePL-GOD A
T—REPMT S L (iR B) , BIRIEOKIERMASH ELEROY A7) 7 RL2%ET7
BN, BRI R R TETA M ST om0 o
DN GO, )5, ePLORDYIZ, aoRY D

HA
T

60

(aPL), R Y 7 U LT 2 (PAA), 7'V =2—)L% h ¥ 2(GCh) ol R

HEOURT R EEFORY v~ — 2 HWEE T, ol .

[Fe(CN) DA% (5 RGBT SRR S s, 5 ) = o
MRS £ A RIERBRMEOMKEHES LA wf s - och
Mote, TAGBHICH T, BREELRENSRRET pdeet

ot T ki, LEROEHEE OETePL DMK e L
RICERRET S Z EARENT, KU, BEREE L EE Cptucose /1M

‘ ) o W2 48 GOD R ILAER
FlCETIRE B S, BN DEREE 7L =2 — AR @ﬁﬁ'%jﬁ@j/p:—fﬁ%g{ﬁﬁlrio

FECRt L7 0y b L2 b D %R, ePL-GODABMETIIflie>  PHIEILIL 1 mM Ky[Fe(CN)gl, 200 mM
R L LA D | J L T AR U 7 EERA 7 T AR BN (PH 5.0),

DO RIPHER S, VA —2ADERNARETHH Z LR3bhoT-, Lo T, [Fe(CN) ™ % A7 4
T—H—LF5HGOD DIV a—Ak P —HEEITIE, PLOIFEEPMD THNTH L Z &
PR T & T,

Evaluation of immobilized e-poly-L-lysine-glucose oxidase complex electrode

Takaaki Ueno, Hajime Katano, Kohei Uematsu
Department of Bioscience, Fukui Prefectural University, Eiheiji, Fukui 910-1195, Japan
Tel: 0771-61-6000, Fax: 0771-61-6015, e-mail: kuematsu@fpu.ac.jp



C15 T2 70 3y NEBAWED Z L a— A4 % 24— CRERE
BN & 7 O 85 M~ D

(AR RAEMENR) OWARZEN:, FKECRES, EEPMESE, AEpEE

WHIZEETIZIINE T, 7= U 37 A1 4 2 ([Fe(CN) ) bHl &+ 5 7 a— 2 F %
H—B(GOX)EER IR NT, BT AU MAR Y ~—Th Se-7R U U 2 (ePL)Z DR PG EE
R REED 2 &), £z 2 OB R RZFIA LzePL @ERE s 22w LT
X7, ePL OMEEHRNFRIL, EICHELIARY U L AICHE LTz GOx W COFEMA/EH
WS SEARBRICER T2, Lo7T, MOSMAF A WEICHE W TH R RS IS
AU, AW TIEEEAMEREI I B W T O IEEB M 2 FF2>7 2 7 7 U 2 v RAFAMEAG)IZEB W
THRBEZRRET 21TV, Z DT ~D IS 2 A 7=,

112 600 mg/L AG #1E T, FE(F(E FIZHB T 5 GOx BEH# 25
BOSHEEED pHARAA A "3, AG ITIE, Fk Tre i &EAfl
EOR A~ A 2 (NEO), +5 fid h 75~ A 2> (TOB), -y
T R=A 2 (GM), MDA F~A U (KM), T I o
Y(AMK), +31flio &2 b L7 h~A 2 (SM)Z Wz, Bt l ‘

L7=2&TH AGIZHWT, pH 4.0 705 pH 6.5 OFEET, FF R R ol &R
IR T ORISHE XV b RERENFONTZ, 2O LIFR 1 600 mg/L AG 7#(E T« FEAFE T
U HFALRICRS T, BMOSMAFA BT BT DRERIUNEEL D pH K {FHE,

GOx LHBEAWER L, ZOBEMCHEZBASED 2

= NEO

v / puM

0.5

LEFLTWD, £7- pH 5.5 L ETIIEMBRKREL 2D 0_‘ i e

B, KA B I 23 B T RERR S LT o (D000
RIS KR % AG DI ASHHCEM LR am2ic ™ (L0 00 @

R, AL ED AG ILBNT, AGREIE Lozt M OO ®®

PHER & T, Z ORIHEE X AG OEREAHNT 512L KM '*(“w JURCR X )

BIRL, RIERIITHE LT 0.5-5.0 mgll OREHICH o7, AMK (CIE e

ARSI ESEETH 0, RIHEE HEY, Lot M (EH0 A

AG O HHIC X 25 mHEE L CORHANRIIf S5, 2 AG DRI E R LTz

FE ST R S
Bk

1) K. Uematsu et al., Anal. Sci. 2012, 28, 657.
2) K. Uematsu et al., J. Biosci. Bioeng. 2016, 122, 513.

Promotion effect of aminoglycoside antibiotics on a glucose oxidase reaction and its application to
colorimetric assay

Kohei Uematsu, Shintaro Ogi, Takaaki Ueno, Hajime Katano

Department of Bioscience, Fukui Prefectural University, Fukui 910-1195, Japan
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C16 TERREE DV IES S Y YR = B
¥ KOS T A ) THEO B G

(EHRRGEWER) OBFSALR, e, &M, Aok, R

W, R O FEERER 72 HEERERIT Y 7 AR 5
BINEN, BlZIE, REICEEN, #ifh T v AR—F DRBL
T 570 EOBERENER S5 Y v AR = Bb (Fig. 1)D
WL, B 7 LRRNETIE, FULEYE 10Wt%FEE 5 To ki
WY R=r 2 MR E LTHRERZEL, IEHZ LU,
Fox 1, K—HHEIRATABIC X 2 REAERK - R =R A LT-
Fik, Tbb, WROUH « 050 HE -« EEAOMEL L o

Te IR ED ZIZ L0 i Gyl - mICRICHE R R= b "o

VXYY AR=" Bb NHEERERH TES5Z L AR LT (4nal. Sci., i on

2015, 31, 85), AMFATIEK A TV Y HR=F %4577 Fig. 1 Chemical structure of
F T, PRI I AFE S L 1o Y P R = ROk A3 Soyasaponin Bb.

L CREEM O IMBE T 7= 72185 522 BRN G, KEMEND VYV 7R = N ERE
WCEDHBECE A MRE Lz, ZHET, (DKEHWERNID MeOH fliH 28 L, (2)74 7ab/KEE

KBSy Y R=" Bb ZIafiE S H7-%,
FRAICIEEE RN L CRLE S, Q)RR 1-
B )= VTHHFTHZET, VY AR=Bb
L OHERIE Y Y R= Be' & DIRAMING
N5 Z enbnrolc, FEETHLIAERDD
s ua~ hJT L% Fig. 2 IZ7r7, Y PHAR="Be
EDOIREMN D OHEHE, BEDO L ZAD T LK
FUZHED Y, KRE.100g XY 5mg OEHE Y ¥
R=2 Bb B ELI TV D,

Tz, TRFTF AV ThEm = 1~ LD, HhE
PEEEFNE LCTHEE ESND n > 4 O O RIEERAE
(2 &0 8GRI BEER S 5 BT OV T B IR
R

[ B
[=] (=]

intensity(arb. unit)
[\ N [ B
S S =} S =) o

(=]

-1 (D
BN
- (@)
I~ (3) l, soyasaponin B¢’
i |
i
10 20 30

time/min

Fig. 2 Chromatograms of treated
samples.

Solubility-based Separation and Purification of Grroup B Soyasaponin and Long-Chain Chitin

Oligosaccharides

Shota Noba, Shu Taira, Masakazu Takahashi, Hisashi Kimoto, Hajime Katano

Department of Bioscience, Fukui Prefectural University, Eiheiji, Fukui 910-1195, Japan
Tel: 0776-61-6000, Fax: 0776-61-6015, e-mail: s1673013@g.fpu.ac.jp



C17 WHEBEFR LT DAY — T+ AL DHE

(EIIREEEET) O ACKEE, SEANEES, AR, $nRIERE

LT ®IZ

HOEBFR T VIR, BRICEDENAMEDOEABRGEZFH LI DO THBEOHRR LT HkA Ik
VHANIGHTE S, ek, wEmE T T ORE TIE, EEBEMETO MR EEE 2 MBS L
T&-, 2T, AWFETIZA~Y— M7 4 ORI RO S SICHER LEEEigofliEic
fExpVinEBExT, Av— 74+ ODOENFHNHAL=> & 3D 7 U X TERL, &
KEEFEE Y DK X NRRIEE R LT,
2.EBRFE

SOs3 HEH A DLC #¢E A 7 A KM 2T 7 4 A iR L 7= 0.6g/l Tris(1,10-phenanthroline)
-rutheniumID¥EE 2 F L. 24 BEf] K2 7 PN THEE L CHEEEEY 2 ERL L T-,

Fo, WEREE U TR EILEHR % 30 MR L2 /K, 5% e N U w7 LKERSE
Tz,

SHERLEEBE

A< — k7 # > ({Phone, Xperia)iZ 7 U v 7 L v RWERAN AN 21T, & ZIZEE T 5900
#Eto Y=y % 3D-CAD Ti&EFL 3D 7'V % FluxDelta TESL L 7= (X 1),

F9. S ewEHlEE E L THE LED i E AV CE o zaotmi& o PC HEHGRALEE v
7k Imaged % F\\C& GRS (F kR & Bl 2 (i L CRIEfE & L THA 72, Android ¥k H o
Image d THRIERICAT o7z, NBEFE LV E7EIATA KT A (2> ba—/L)EfHA LTEEO
HIETRE O F A FR G, RO KR DREZ G LTz & 2 A RERD TR O ZEITIZ E A
ERONTENOARZRETE 2, LV ENEBROREHKSZHET D L IFBEE PO
HHRECHEHEB 2 BT,

WA D hike 715 % et Ure, A BREHE TIImb L YEIRIZ IV R 5y & 15\ 43 Crag YEIRE D
FENR ST, & 2 TamBHAEIR White LED Backlight Module(VL T, @hE IR & Fr
TH)EHANWTIEmNORE Lz & ZAY— R ERS bz, 1.5V &E 2 A TH R AIEET
bHot-, L., BEBHEER TIIEECLA DO EDINE G B SN D 2 & 53D S /)
Shote, TZTitll2a=y b7 U v 7 L2 XIBH OEIZEE 7 1 L& (500nm~), A b
PR LTS e 7 ¢ L & (450nm, FEE 40nm) A 2555 U CRIE Lz, W7 ¢ L2 0FH L72RRI2iX
PERDENIEMEEE AW HERR L 2 REDENTZICENRONTEZNa R NE2EZET D &
T ANZOHRTHRENREEE L LN (K2),

Z
@
E g 0.95
= § 09
wmEesy | A=t | gy
S4 FHS 3 Boss -
254 FHSR l CLIPLENS o B
1 g g 08
— =}
' - PIEs T
[ | A 2~—v— 0.75
AFEERR Na:S0s N2 H:0 0
(L o o o o o o | . . .
— 1 & & & & B Red NON Filter ® Red EM Filter ® Red EXEM Filter
White LED Backlight Module

X1 HWEx=v FOfEE X 2Ex, Em 7 4 V% OFhHR

Measurement of fluorescent oxygen sensor by using a smartphone

Daisuke Shimizu, Yuto Horiuchi, Yasunori Iribe, Masayasu Suzuki
Department of Electric and Electronic Engineering, University of Toyama, Toyama 930-8555, Japan
Tel: 076-445-6707, Fax: 076-445-6707, e-mail: suzukimy@eng.u-toyama.ac.jp



C18 PDMS Z AN R GHI A A —2 v 7 v — h DBf%

(EIRBe# T) WiEZ, OFEEELE, Md.Irfirudin, ARPRES, $nAIEHE

1. BT

A O I3RFE -t v Y HRE 2 3 5 9058 Tris(1,10-phenanthroline)-ruthenium(II) chloride hydrate
ERAWCENAR) =7 4 VASLPDMS R L7277 LR VT NRBEBEAA—V T — D
BAFE ATV, 2 IRTTIZRBESE IR B S0 A O PR LIC R Zh L 7=, PDMS BTS2, 7 4 v aAl L
e ~RESEREE DEMRN & S D B o T, AIFFECIEiRFE & o V#4253 S &7 PDMS
BFERE T — MIOWT, VT =0 AEARESCEE R EARFTL, 74 V2B E %S L <
XZNLL EORHEE DT A A —V 7 — M ERLL T2,

2. EBRFE

PDMS(Sylgard 184, Dow Corning){Z Nafion ¥k T L 72 /LT =0 ASERERIR ARG L. A 74
R Z A BIZRE0 (11372 ) a—2 T A3 — MIEE 0.3, 0.2, 0.1mm, 0.05mm /& PDMS {E#4EE >
— M2 LYOHNIZH T LT 1600rpm T 15 A 22— K L7z, £DO%, 110°CT 1 FFfHf~—7
3% Z & TPDMS Al v o— A ERLL 7=,

TP RIS a—r T — R E DN T A TR EZER L, Z ZICEFBERE DR
725 AFEORENR ZBIK L, @l R A® v o=y MR RSS2 A\ CRoesR A
L& RIE LT,

3. RKUEBLE

VT =0 NGERIRE DL % 5 RO PDMS MRt oA ER L, 2o 2 AW T 5%
feT b U 7 AKEEIR (BRRIRE Oomg/l) ZHIE L7z, 7k PDMS Mgt o — F TiX 3mg
DIVT = DEEEZ 1ml OF 7 4 FURRICEER LTS D &2 NWT W=, L L §EkD PDMS
WEgFe oY &7 o VAR R T D L T 4 VRS Y O 7N R 1L 8
0%E Moz, £ T, 74NV Al U LREOHREN S SN D X 57, PDMS Alfig
F v — FOERSM AR Lz, PDMS BERt oW o — MERIEED LT = 7 DEEIRIREE
%6, 9, 12mg/ml EEIRIHI=L A, SORETMM L7z, L2 L9, 12mg/ml TIXEERN AR
L722WNWZ & 5 %< 6mg/ml TEREIK OB E A 0T L b MRFT LT,

JEJE A 0.05~0.3mm @ 4 FE¥H0> PDMS MEHE Y o ¥ 2 L, Bl InA 2 i L-, 0
IXFESRIREE D) Omg/l D S%HHREET N U 7 KR D & & OE L T Lz, ZORFR, K
JZ 0.05mm @ PDMS HfEsat o Y OHOEIREE DER —F K E < 72572, PDMS > — it
WAL, 0.05mm T% LR TS 2oz, BLEX Y, PDMS HligdEt oo — N Of#EE S 1T
0.05mm TH o 7=,

Development of a PDMS-based Oxygen Imaging Sensor Sheet

Masahiko Nishimura, Yuka Hamano, Md.Irfirudin, Yasunori Iribe, Masayasu Suzuki

Department of Electric and Electronic Engineering, University of Toyama, Toyama 930-8555, Japan
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(EIRBEEE L) REEE, OFREL, AR, $hRIER

1. XU ®IC

Tua—MAA Fe o EEII T e —k L, B, AT ATV E— Fa—TENOHE
REND, LR EFEZ2=> ML, LEGO 71 v 7 O X ) ICHBEICHAETHEND
VYRBERTERONEE T, AFETIE 3D SV X EHWT, Ta—k BB E A Y
= B—EAL D=y NEER L v a— 2 AR L. OREOFAM 1T - 72,
2. EBFE

LEREZ R L2 Y I —R R — FERE R ORA P LR M EHWTC Y —= 7 L, 1
BTy F 7 LT, AEREMAER A ERL L 72, pH7.0, 0.1M U U EEFEER T L7 4000U/ml
TN aA— A4 F v H—L(GODNFEIK, 200 mg/ml 7 U IMLIET VT I 2 (BSAWEIK Z A 1:1 TR
B UBERIEIR & LTz, WSR2 EMm B2 Splifi F L. Z A2 AT AT e REAK T, 4C T
ZEG IO S HER & [ EL Lz,

3. ERLEE

7 a—t b ORI IL L BLE & OO e B E U TR Lz ==> b (¥
1) % 3D CAD THERL L. 3D 7 U ¥ Projet3510Plus (A2 1.35) 2 AW TR L,

VU UUR T R HEVER L =y MCBSRRE R LT ZOERYE S v a— 2k YO
o=y FERAWCI LV a—RAOWEEIT>T-, JNVa—AFF X —E(GODIZ LD
v 3= ZDFAVEURIZENIEAET D HeO: DR LER ZRIE LTc, £iEkOA Y= F—
(Rheodyne7125) 124 T, G701 L7 % O3B ERE A28 H LT,

BRI L 7= A2 7 v a— A2 o TCEOEFEHWEGAIZIEENC L o T/ A ADEEICHRE S
Nz, ZZCTIREOT 7 v 7 #iEZ2FIHA LT & 8 L7 % LEGO 7 &2 » 7 MRUZE E L 72 IF
DI —APREREFRERZ K 2 1R, IWEDIX S DE DN 14%0 5 5%AmMII T L, f/EkE v
BELIZMEEITO ZENTET,

o [ . = 300
MO ==y MEREE LT ORAIC LD WELELS K ;0
JALRY MIRY | BEBR DR ot ThITEY s
L. N N N SO N = 2 )
AN CAFRIC 72 . BAF/2 7 L a— R JE N ATRE > 00
eol @ 150
g 100
=

g 50
3 o

0 2 4 6 8 10

Glucose [mM]
X1 ==y hOTH A M2 Za—R Tkt

Preparation of LEGO-type flow sensor unit by 3D-printer
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Coloring of polycarbonate resin using surface fluorination
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Fig.1. Contact angles with water of various samples.
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Fig 1 SEM images of sample surface.
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Electroless Ni-BN composite plating and effect of surface fluorination.
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D11 Investigation of Magnetic Separation Characteristics
of Ag/FeCo/Ag Core/Shell/Shell Nanoparticles

(bkEfeimAR) OF WA, & FRE, Derrick Mott, ART.ZE S5

Magnetic particles have been extensively used to
isolate cells, proteins and cellular organelles by
applying a magnetic field."> Recently we have
succeeded in magnetically isolating autophagosomes
from mammalian cells using magnetic-plasmonic
hybrid Ag/FeCo/Ag core/shell/shell nanoparticles
(NPs) of mean diameter of 15 nm.* The NPs have

superparamagnetic properties derived from the FeCo

shell which give magnetic separation capability and

plasmonic properties derived from the Ag core which

give imaging capability. However, separation

characteristics of the NPs have not been fully

investigated yet.

In this study we investigate separation

characteristics of the NPs by using a homemade l

®© @ O

magnetic separation apparatus. The NPs was

synthesized by using a polyol method in combination .
Fig. 1. (A) TEM and (B) STEM-HAADF images

with a hot-injection technique. As-synthesized NPs  of the NPs. (C) Schematic illustration of the

have been characterized by TEM (Fig. 1A), STEM homemade magnetic separation apparatus. D
. . Washing solution, @ PBS and @ running buffer.

(Fig. 1B), XRD and UV-Vis. The surfaces of the NPs

were functionalized with e-poly-L-lysine-based hydrophilic polymers to make them water-soluble. In order

to investigate magnetic separation characteristics, we used an autoMACS separation column (Miltenyi

Biotec, Bergisch Gladbach, Germany) for our homemade separation apparatus (Fig. 1C). Changing

separation conditions such as flow rate, solvent, and NP concentration, the separation efficiency was

estimated from the extinction of NPs.
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D12 Chemical Synthesis of Tetrahedrite Nanoparticles

as Building Blocks for Sustainable Thermoelectrics

(bREseimAR) O s, s B1 !, @fa FRE ', Wei Zhou', KHEIA 2,
Derrick Mott!, 7R BK 3, /N (53, Az Fth

Most of the energy we produce is wasted as low-temperature heat. Therefore, the development of
thermoelectric materials with high ZT (dimensionless figure of merit) value is becoming more and more an
important issue among researchers to effectively harvest waste heat. Unfortunately however, typical
thermoelectric materials which have relatively high ZT value such as BiSbTe (Z7=1.4@373K)" and
PbTe-SrTe (ZT=2.2@915K)? contain toxic and/or rare elements such as Te, Se, and Pb. For practical
realization of thermoelectric energy harvesting, it is indispensable to develop environmentally-benign
highly-efficient thermoelectric materials. In view of this, copper sulfide-based thermoelectric materials
have attracted much attention in recent years. Among various copper sulfide-based thermoelectric materials,
tetrahedrite is thought to be one of the most promising candidates because of its high ZT value
[ZT=0.5@665K for Cui2SbsSi3 and Z7=0.7@665K for Cui2-Ni.SbsSi3 (x=1.5)], even though it is still low
for practical applications.?

In this study, we chemically synthesized nanoparticles of tetrahedrite (Cui2Sb4Si3, Fig. 1a) as building
blocks for a sustainable thermoelectric material. The resulting nanoparticles were found to be relatively
monodisperse and phase pure as shown in Fig. 1b and c. By pelletizing the nanoparticles using a pulse
electric current sintering technique, it might be possible to improve the ZT value further by reducing lattice
thermal conductivity, effectively scattering long-wavelength phonons at the nanoscale grain boundaries.?
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Fig. 1. (a) Crystal structure of tetrahedrite, (b) TEM image and (c) XRD pattern of tetrahedrite
nanoparticles. The reference pattern shown in (c) is CuSbaSi3 tetrahedrite (JCPDS PDF No.
00-024-1318).
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D13 Shell Thickness Dependence of Chemical State of Elements
in Au@Ni Core@Shell Nanoparticles

(JbpEfeim ) OWIFEEF M ', =& BE ', Priyank Mohan!, Derrick Mott!, il JZH7 2,
gk B 2, A2 (EH T

It has been reported that the electronic structure of Au is modulated when it forms metalloid intermetallic
compounds with other metal elements. In particular, it is known that the difference in electronegativity
between Au and the other metal triggers electron transfer from Au to the other metal based on the charge
redistribution phenomenon.! Utilizing this electron transfer phenomenon, it becomes possible to suppress
the oxidation of metals which are susceptible to oxidation by forming an alloy with Au or making contact
with Au at the nanoscale.”> Based on these findings, various core@shell nanoparticles (NPs) which are
composed of different metals have been created.’ For example, Au@NiO, NPs were developed and had
been used as catalysts for methyl methacrylate production.b

In this study, we chemically synthesized Au@Ni NPs and investigated their chemical/electronic state in
detail. The thickness of Ni shell is varied by a seed-mediated growth method.” Briefly, Au cores were
synthesized using gold chloride trihydrate and oleylamine as precursor and reducing solvent, respectively.
After that, Ni shells were deposited on the Au cores using nickel acetylacetonate as a precursor. The
resulting NPs were characterized by TEM, STEM, XRD, UV-vis, ICP, EDS and XPS. Fig. 1 shows
STEM-HAADF image, STEM-EDS elemental mapping images and XRD pattern of the NPs, indicating
that the NPs possess a distinct core@shell structure. In the presentation, we will discuss the Ni shell
thickness dependence on the chemical/electronic state of the Au@Ni (or Au@NiOy) NPs.

Intensity (CPS

30 40 50 60 70 80
26 (degree)

Fig. 1. (a) STEM-HAADF and EDS elemental mapping images of (b) Ni K edge and (c) Au M edge. (d) The XRD pattern
of the Au@Ni NPs. The references are PDF No. 00-004-0850 for Ni and 01-071-4073 for Au respectively.
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D14 #F~F7IVBIOTIVBERTLIHRNLT 4 U KO CD ik

(FILRBEEET) OKHEA, SHEE—
1. #E
W7 4 U e REERIT, PIHSEEIC RO (VY —L—#) &b
D7 GEHFE LT 2 00OFR N T 4 U IR E W TRNE T CD 2813 L,
RFE T ORHELE 2 R ET 2 HIEPRHRE S TWD  (Figure 1), AT
LTI, 1 DOFRNLT7 4 U VEETEH, B0 CD Rk, i
RS F OIS HEEZ R LT CD A7 MABKRAL T 4 VDY —L L7~
—HIZBAITEX 2O TlE W e B 2 BEAIENME Co(lll) % HWTH

N7 4 U R E AR L. REDTAIMED CD FeE 298 LTz, Fig1.2 SOHRA 7 1 U LB % AL
2. EB 7= CD hiEE %7 U 7 4 —ik

KEHERNL T 4 ) TH D 5,10,1520-7 5T F A(4-A/NKT = =/L)R /L
7 4 U (TPPS) %AW T, [Co(IHCKTPPS)] (1) Ak L7 (Figure2), &
K1 ERFDFOKEWK (pH Z i) <0 K-7& h= KU /HEAEKD CD
AT MVERIET HZ LIZL > T, RESTO CD FetEa i Lz, £72.
'"HNMR % JII7E UBLA7 R & Bt L7z,

3. MREEBE Fig 2. Co(INCI(TPPS)

A1 L L-7==1T7 7 =2 (L-Phe) ® 1:1 U TIZ, Y—1L |
—HICEE CD Ay M LABIHIS AT (Figure 3(a). k1 & Lot o
F v (L-His) @ 2:1 RISHHE TIX, 2372 D 58UV CD A~XZ kLY —

—pH 9.07 L-Phe leq 0.06mM (a )
PH 9.07 L-Phe 2eq 0.06mM

0
A/nm

LBl E s (Figure 3(b)), 2D Z &b L-His TiEA I XY — L i (b)
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(S]] Fexix, EERNICBIT 5 MB35 NAD (Nicotinamide Adenine Dinucleotide) ? NAD'/NADH
AR B AR ZMAAALTZ, JelAERERAKE N MEGREZFSGBHMEICEL
T, xR EBAENRTE, ZHETIC, triethanolamine fF1E F T, NAD &5 /LEL - pbn
(pbn = 2-(pyridin-2-yl)benzo[b]-1,5-naphthyridine) % H 9 5 [Ru(bpy)z(pbn)]2+ (bpy = 2,2’-bipyridine)
WA E RS2 2 LT, pbn 28 2 7'u b 2 EEILE T 72 NADH €7 VBN 1 pbnHH
(pbnHH = 2-(pyridin-2-y1)-5,10-dihydrobenzo[b]-1,5-naphthyridine) %A 9 % [Ru(bpy)(pbnHH)]* "~ &
WEWEND Z LR SN R TWBMN F7-. = NADH S5 (K [Ru(bpy)o(pbnHH) > 1%, 15
FAEF T, LR FEZ XMICE RY RET L, 85K &3 b & @ NADESEE(R[Ru(bpy)x(pbn)]*
~NEBEEND Z & &R LT AP, AR T, Bz e i) — Bl b 3538 70 SOG R O Al
(ZMF T, NAD/NADH €7 AVENLF O o ERN ST HKE B U RAFHAE - 5~ %
5258229 5 72912, H NAD £ 7 VBT T Mepn (6-methyl-2-(pyridin-2-yl)-1,5-naphthyridine) %
A% NAD I Ru$SK [Ru(bpy),(Mepn)]*" (1) O¥pE, 2 TN 1 O AIEEIC & 5 NAD /7> 5 NADH
TUGEIR A~ DSOS L TRET 2 AT > 72D THE T 5,

[#ERLEZE] 1 O CH:CN/TEA/HO (98/1/1, v/v) (TEA:triethylamine) JBA&IRIEIC ARG (4 > 420
nm) & MU L7203 & L SEA AT A~ 7 S VIIGE & 4T - T2, & DOFER .1 O MLCT (Metal to Ligand
Charge Transfer) 130 480 nm 13T OWGULHE 2SHER & & I L. #7212 420 nm 13T O WIS
MBI, ZONBHZOWEREZ ESIMSBIE LT L 2 A, miz =182 23 7 FAnBlillshiz,
ZOYTFETEHKD mz =780 nH 2~ AT RLTWDHZ D, 11X NADH BUE A TH
) [Ru(bpy)z(MeanH)]2+ (1-HH, MepnHH = 6-methyl-2-(pyridin-2-yl)-5,8-dihydro-1,5-naphthyridine) ~
L NAD'/NADH B SN 5 2 L AR S 7z, 11F 660 nm {1312 *MLCT HR & IRETE %
U Ut ZFi D, —1.05V (vs. SCE) & Mepn/Mepn K72 &5 2 55 Al i e i iR o 2 k3 2
D FIEDIRRE DR TN 0.84 V (vs. SCE) & AFEA Z LN T& 5, ZOfiix., TEA OER{LE
fi7 (0.66 Vvs. SCEPY) L0 & EEM T D729, 113 1.HH ~ & YEERER NAD'/NADH Z5#i 5 i )3
EITL2EEZ BN D, AR TIE, ESR JEZ WIS FEOBERC, HEE S 2D RS
HIZOWTHRRTETH D,
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[#5] Fex 1%, EERNOHEESE NAD (Nicotinamide Adenine Dinucleotide) DA R[FE/2E KU K
AERBFRICAE H L. NAD'/NADH BUZE#ARE & HL7IA A 72 & SR SE I BE O B 28 1B Y MLA T & 72,
ZHVE TIT RN T pbn 2 AT % NAD T Ru 51K [Ru(bpy)(pbn)]* 1%, AI# (hv>420nm) %
HEL, FUx=Z /=17 I (TEOA) ZHHE CHAIEL LTHWS Z L Tpbn 28 2 FEFIRIL S
A7z pbnHH % A4 % NADH %! Ru $&{K[Ru(bpy),(pbnHH) >~ & YR TE G A HEIT 5 2 & A
EnTtnall &5z, Z o NADH % Ru $#&{A&[Ru(bpy)(pbnHH) > 1%, HIEAFE T, “Mbxk#E %
Flg~L b FU REIEL, J£D NAD Ru SEK[Ru(bpy)(pbn) > ICE b S 5 = & b G ST
W B PIRL RHZECIE NADNADH BIZS I PE 5 $ iz A B A HABE A BRI 3= <, =R
bbn (2-(2,2’-bipyridyl)benzo[b]-1,5-naphthyridine) % 434 % NAD %! Zn $#{K[Zn(AcO)y(bbn)] (1)
315 5 NAD'/NADH FUZEHUT A > T W B A MO & et L 7= D TS 372,

[F%&U“%%él KR (10% v/v) @ 2-PrOH % & e 1 O CH,CN ISR (hv>370nm) %

AN TR AR R OVRIEIZ K0 OGS DB 21T 572, £ OFER. 1 H2K0D 380 nm DY
?ﬁﬁ’?ﬂi’) L. #7212 405 nm @%ﬁﬂlﬂ?ﬁ)fﬁﬂf:o R % O RONEEIR % GC 12 10 4381 L 724,
2-PrOH 1% 2 B b S, EEM (97%) IZT7E RUPEKRLTNWD Z EBHLMNTRoT, &
?» X 5|2 2-PrOH @ﬁ‘éﬁ&ﬂ:}imﬁn_ﬁ L=, i) - EXALFAIEE NS AL 72 1 D)
FRBEDEITCEN A 2.1 V & EVE rfr: LICERAT L EEZOND, 6T, USK THRD
Zn SEROBEEIC & pkH) L X fAEEREHT ORI, 1 OBLALT- bbn 23 2 # 1-3E7C S M7z bbnHH (5,10-
dihydro-2-(2,2’-bipyridyl)benzo[b]-1,5-naphthyridine) % 3 2% NADH %! Zn $&{K[Zn(AcO),(bbnHH)]

(1eHH) TH 5 Z L BbnoTz, ZHE TO NAD RS NADH USSR~ 38 o0 SR 13k
BOLRIEE LT TEOA ZHWZR2IFUE 2 B 7203 o 7223, 1525 1-HH ~O Y8 e 1% 2-PrOH
MO T b ~OLFERNRBICSOG Z D 2 LR E iz, HEEZKE) L7z 1-HH @ CH;CN
B, e (hv>370nm) Z BRI L AP THRAN AR A~ 27 b AVRITE 21T 5 & 1<HH H
KD 405 nm DOWRILHF 234 L, 380 nm OWULAHT 23 HEL L 72, ESI-MS BIE OfEH, 1eHH Bk D
m/z = 459 ([Zn(AcO)(bbnHH)]") Z =3 7 F L :t;‘c B HICIEL 2 ~ 2o 72 mkz = 457

([Zn(AcO)(bbn)]") ZRT T 7 FMICZEALT 5 2 L AR S NTZ, & BISERE %O KSR %
Ti-TPyP RFKIZ L 0 W73 2 LB LK B DN E &M (97%) (IZEMR L TWD Z EBRHBL NI~ T2,
INEOFREEDD 1e-HH 3RS T, BE 2 miRlkFE~E 2EFEICL, LD 1 ~& 2 E TR
fbxivd Z Enmghrol,
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EO04 A micro-droplet hydrodynamic voltammetry combined with pre-concentration

technique using membrane filter for determination of Cd and Pb

(University of Toyama) O Ran Ran Huo, Kazuto Sazawa, Noriko Hata,
Shigeru Taguchi, Hideki Kuramitz

[Introduction] Heavy metals pollution is still one of the most serious global environmental issues over
the past decades especially in developing countries. This problem leads to a definite need for newer and
higher effective determination methods that are simple, fast and user friendly. Methods based on anodic
stripping voltammetry (ASV) have been widely used for the determination of heavy metals due to low cost,
speed and portable equipment. However, ASV typically requires a certain volume of sample to determine

heavy metals in order to achieve a high sensitivity.

In this study, we developed a new Reaction  Accumulation Determination
electrochemical method for Pb and Cd Sample solution ( Pb, Cd)
10 mL with 0.1mM PAN,
detection based on ASV using the antimony stpaid
modified glassy carbon rotating disk electrode ,/ ;:;_:hm; ;; :_! :om,;]ll.c HQ o
(Sb-RDE). In order to improve sensitivity of /T l :: | ‘ ;;:r ' \

. . . . . hnldcr{‘. ‘ ' -i u;; M\ L3 -
this detection, combination with pre- ~&® :} ‘; e
concentration technique using membrane filter - -

. . @
(MF) was investigated (Fig. 1). Fig. 1. The experimental procedure.

[Experiment] The modification of antimony on glassy carbon electrode was carried out by in-situ method
at applied potential of -1.2 V in 50 pL of sample droplet (0.01 M HCI). After deposition Pb and Cd with a
rotation rate of 1000 rpm for 120 s, the anodic current was measured by differential pulse voltammetry. The
heavy metal pre-concentration into the membrane filter as a solid phase was investigated by using 1-(2-
pyridylazo)-2-naphthol (PAN) for the complexation under alkaline condition. After accumulation the target
heavy metals, the membrane filter was put into 50 pL of 0.01 M HCI solution for the ASV measurement.

[Results and discussion] The Sb-RDE showed an excellent performance regarding for cadmium detection
compared with the bare glassy carbon electrode. The potential for anodic stripping peak of Pb and Cd were -
0.63 V and -0.86 V, respectively. From investigation of Sb concentration, deposition time and suporting
electrolyte, the optimum conditions were decided as follows: 2 ppm Sb, 120 s for accumulation time and 0.01
M HCI solution. The concentration range of 50 to 450 ppb was chosen for directly determination of Pb and
Cd under the above conditions, which linearity calibration curves showed R?=0.990 and 0.995 for Pb and Cd,
respectively. Although a high recovery ratio has not been obtained (50% for Pb and 10% for Cd) by pre-

concentration using the filtration technique, the improvement is under the consideration.

A micro-droplet hydrodynamic voltammetry combined with pre-concentration technique using membrane
filter for determination of Cd and Pb
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Application of spectroelectrochemical sensor using ITO coated fiber optic for detection of redox dyes
Risa Kuwana, Takuya Okazaki, Takamichi Yamamoto, Kazuto Sazawa, Noriko Hata,

Akira Taguchi, Kazuharu Sugawara, and Hideki Kuramitz

Graduate School of Science and Engineering, Univ. of Toyama, 3190 Gofuku, Toyama 930-8555, Japan.
Tel: 076-445-6669, Fax: 076-445-6669, e-mail: kuramitz@sci.u-toyama.ac.jp



E06 REV /% 40 R BEALEENT X 5 IR RIS M A b D B 3%

(EILRBeH T () OMNERToR, FlFE D, LA —B, EEMA,
WL ET, Bt

[#S] TICHIRNICARE T 2 Y EBESE Cytochrome P450 (CYP) 1%, ZEMRWNICEVIAE T
SR EREGALKTE (PAHs) 0X A 4% 3 U Hi78 E OBUKIEG G B O KM A &, 1Ko+
~ORMET 2BE 035, 27D CYP FHERBRI ARG T E D ERIC 5 2 25 588 % 31
TLHHEEE LTHO LI TWS, HEROEYRBIERIEVERNEL, 2OSBELIEEA % 2
— MR EL L OFH &R A E LT,

AL TIE, /sty HELAL PR HEZ R Uiz, e Ol 72 3K A EE SR TG MERF A
EORRZ B E Uiz, AIEFREZE 3 S8 5 2 & CREE UG 2 b S8, g0t tERE
FEEHWD 2 & TRERSERDRHORREOR L2 XL D TH D,

[EBR] LEEE 1 cm OfRFEAIC, (EAEME L TEA v v = B, SMREMICEREEREM,
KRR El/\f?%‘f;fﬂyf/\bﬂ"tEE)IE/\JIEEF"HHC%’TZ/V%“E;@ L7z, BAHOREHRRKE A% —F—
TR S 722 Bt e 2 | E L7z, Resorufin (RF) & Dihydroresorufin (DH) D#EXALFHY
IR TESUGIZRE 5 BTRE DL S, CYPIEMEZ E & L, CYP By, Ry ~aH
IR E T » M & il CThdh D NADPH % & Te Cofactor-1 DIEATRIE (S9Mix), MO, FET
& % 7T-ethoxy-resorufin (7-ER) Z U /=, S9 Mix & 7-ER DIRAIRIE) SR T % RF Z 5t/
Heor e R FEIC KV HE LT,

[RS8 - 8] £9, RF OBESILFAEEZH
BELIZ YAV v I RNVZETT LIRS CHscHZO’(j::QO
R - BIURE DB AL, RF ORR{LIRICEN.  7-ethoxy-resorufin
11-028 V T - 7=, RF & DH ~BEEULEMI05E (7-ER)

TLSELHET, #HNREDOHD N EOENT, ZD E R
WHARE O LTI AHETH Y, —~EOMHEH D Cytochrome P50 (CYP)

(2 900 B & 2 L7,
& H1Z, 89 Mix & 7-ER & VT2 KBRS, CYP :j:l & QQ:QOH

TR DRSS BAER LT RF OHEOG HER Resorufin Dihydroresorufin
m%a@ RISEEIRD 2 L TR, AR (RF) (DH)

$9 Mix DU K1 L= Bl ResorufinDRIEOHR

AL, RO I AL FTEMENE & 0 fi 28 /EC CYPIEMAIEST 22 LN TE DA
REMER & D, AT EOMECTRIE FTRER AT « A 7 S A W2 FiE b a7 2,
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E1Q Photoactivity Study of Copper-Bridged Porphyrinatocobalt(IT) Thin Film

(Sch.Mat. Sci., JAIST!; Chulalongkorn Univ.?; Grad. Sch. Eng., Nagoya Univ.3; VBL., Nagoya Univ.*)
oNi Yuan!, Nitrathorn Sakvarit!?, Mitsuo Hara®, Shusaku Nagano*, Yuki Nagao'

[Introduction] Porphyrins are heterocyclic organic macromolecules. They are good candidates for many
applications. Photoelectrochemical cell is one of the interesting applications for using porphyrin. In this
work, a fabrication of multilayer porphyrin coordination polymer thin films has been demonstrated.
Photoactivity property and stability of multilayer thin films were investigated.

[Experimental] Alternative layer-by-layer (LbL) assembly was used for controllable coordinated structure
of thin film fabrication. ITO-coated glass substrates were modified by 3-aminopropyltrimethoxysilane
(APTMS) and dithiooxamide (DTO). The modified substrates were dipped in copper(Il)acetate and then
rinsed  with  water.  Then, the  metal-terminated  substrates were  immersed into
5,10,15,20-tetrakis(4-carboxyphenyl)porphyrin-Co(Il) (Co(I)TCPP) solutions and then washed with the
mixture solvent of water and ethanol (1:9,v/v). For these steps, IMLD (molecular layer deposition) was
obtained. The molecular layers were measured by UV-vis spectroscopy. The fabricated films were
characterized by XPS and grazing incidence small angle X-ray scattering (GI-SAXS). The stability of films
were observed by soaking in HCIO4 solution, NaOH solution, and water of pH=7. UV-vis absorption
spectra were observed before and after soaking in the solutions.

[Results and Discussion] The fabricated films were characterized by UV-visible spectroscopy for each
MLD cycle. Figure 1 shows that Soret band at 436 nm increased with MLD cycle and the absorbance at
Amax linearly increased. Structure of copper-bridged porphyrinatocobalt(II) thin film was investigated using
GI-SAXS measurement. The results showed 26 = 7.58° (d = 1.17 nm) in the only in-plane direction, which
suggested a weekly ordered structure in the in-plane direction. XPS study was performed to check the ratio
between bridging copper ion and porphyrin. The ratio was found to be approximately 1:1. This ratio
suggests that a part of a carboxylic acid group remains as protonated foam. The stability of multilayer thin
films was checked in HC1O4, NaOH, and water. Films was unstable in acid and base condition. However,

the film showed high stability when dipped in water.
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Figure 1. UV-visible absorption spectra of fabricated thin films (left) and Soret band absorbance (Amax plot).
[Keywords] multilayer thin film, porphyrin, photoactivity, stability, layer-by-layer
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Fabrication of Li ion secondary batteries utilizing poly (borosiloxane) as anode binder.
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Studies on Photoelectrochemical Water Splitting Using RuOx/WO,/TiO, Nanotube Composite

Electrodes.
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Defined BIAN-based Polymer as Electrocatalyst for Oxygen Reduction Reaction
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It is now well known that oxygen reduction reaction (ORR) on N-doped carbon materials is facilitated by the
presence of pyridinic and pyrrolic nitrogens[1], with the electrophilic carbon next to heteroatom being the active
center. However, the synthetic procedure utilized to achieve such materials is still based on traditional high
temperature annealing methods, where one doesn’t have any control on the nature and quantity of the active sites.
But there have been no reports of active site controlled functional polymer materials which are capable of showing
direct ORR catalytic activity. Hence, in this work, we show an imine containing rigid polymer backbone capable

of catalyzing ORR and also function as a binder for GO sheets with well-defined active sites.

OO CH3;COOH/MeCN il
: / \Y
' + Fiah :: ; WHz Reflux/ 5 hrs N N

0] @]

Fig. 1 Synthetic scheme for BIAN-Paraphenylene copolymer
We synthesized BIAN-paraphenylene copolymer (BP) via polycondensation. The polymer obtained was an
insoluble powder and characterized by IR and Raman spectroscopy. BIAN-paraphenylene polymer was
characterized by '"H NMR, IR, XRD, Raman spectroscopy, DLS, GPC and XPS measurements. DFT studies and

Mulliken population analysis were also performed to understand the molecular structure and charge distribution,

&2

respectively. The morphology was studied by SEM and TEM 15
and AFM studies. The polymer was studied for ORR activity "
using RDE (Figure 2) in 0.1M KOH with Hg/HgO reference 244
electrode. The polymer also showed ORR activity in non- E-“- “r
aqueous solvent system in presence of Li salts, indicating its £

plausible application as electrocatalysts for Li air battery. The

outcomes of this study demonstrate the successful i)

development of active site controlled polymeric ORR T Az 4@ 48 4% 94 92 0
E (mV) ¥s HgiHgD

catalysts by synthetically designing defined polymer

materials, which possess inherent active sites (pyrrolic Fig. 2 RDE studies and KL plots showing 2 ¢

and pyridinic nitrogens) for catalyzing oxygen reduction reaction. reduction process in 0.IM KOH vs Hg/HgO

References

[1] K. H. Wu, D. W. Wang, D. S. Su, and I. R. Gentle, “A Discussion on the Activity Origin in Metal-Free
Nitrogen-Doped Carbons for Oxygen Reduction Reaction and Their Mechanisms,” ChemSusChem, vol. 8,

no. 17, pp. 2772-2788, 2015.
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Ultra Fast Electrochemical Decoration of Core Shell Nano Particles over Titania
Nano Tubes for Electrocatalytic Applications
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Abstract
In polymer electrolyte membrane fuel cells, Pt/C is the most widely used catalyst but it has inherent

disadvantages such as high cost (as high catalyst loading is required to catalyse highly sluggish oxygen
reduction reaction), corrosion and durability problem (1). Recent research showed that these problems
can be solved by utilising the Pt as shell along with relatively abundant metal (gold) (2) and by replacing
the carbon with semiconducting metal oxide such as TiOz in nano tubes form. There are many protocols
for the synthesis of core shell nano particles but all of them are generally tedious, time consuming,
involving use of surfactants and thermally driven process. Therefore there is a great demand to deposit
core shell metal nano particles in easy, non toxic and sustainable method. Herein we present a simple
and clean method for decoration of three different types of core shell nano particles of Pt and Au without
using any extraneous reagents by ultra fast electrochemical deposition. In this study highly ordered
TNTs synthesized by electrochemical anodization were employed. Electrochemically deposited metal
nano particles of high purity, were formed rapidly, and have good adhesion to the TNT. The prescence
of metal nano particles on TNTs have been confrmed by TEM and XPS and core shell formation by EDS
mapping. Fig 1 shows the EDS mapping images for core shell nano particles. The resultant core shell

nano particles decorated over titania nano tubes can be potentially used for electrochemical applications.

Fig 1: EDS elemental mapping images of left) AuPt@Pt-TNT; middle) PtAu@Au-TNT
; right) Pt@AU-TNT

References:
1) M. Manikandan et al., Journal of Nanoscience and Nanotechnology, 16, 8269—-8278 (2016).
2) Yu Dai et al., ACS Appl. Mater. Interfaces, 7, 823-829 (2015).
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Synthesis of Triazine Ligands with Photosensitive Functional Group in Side Chain
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p- NV ZVIR VBBAFAE T syn-2 % 22-V A MX T a N LRSS HE, syn-2 D2 OOk Ku
FUEEBHE LT, VA TEAT I T Aanti-3)~E BB LT, FDOT Y ILHILR =L
HEAOREMMBIEEIT o128 2 A, BBEENOENREROICHE T2 U AT L a—Lo 2
ODVT AT VAT —4 £T20T 5 BERMK LTz, ABRUSTITHW 2 5KREZFI OFEEAIC K > TR
PEIRRE S FERY . TAF V) F UL OO TR, 1,2-syn (K42 AER L, FU T
NFXNLT NI =g LEREAIE L THWD & 1,2-anti IKG)OHRBELNDZ 2R L, 55
Ny InTra—4, 5 ez enifk# L, 5IE/mE 7 LT NI T FAT =0 Lx ]
WT U7 a B ABRIREITH Z 812X D, 1,2,3- 8 U A— LV DERAER 4 DOYT AT L
F~—> 95 B, 1,2-anti-2,3-syn K(6) & 1,2-syn-2,3-syn K& TN ZENAIEY Sy 17 T& /=, — ), Z 1K
Da,p-AAFT N T o (Z-1) % HEWE L L TREED JFiEZ AV, 1,2-anti-2,3-anti R(10) &
1,2-syn-2,3-anti KA DEFRIZOWTHRFT L7ZDO T, HbETHRET 5,

Stereoselective Synthesis of 1,2,3-Triol Derivatives from o,3-Unsaturated Acylsilanes
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F17 N AKERIR ) Paterno-Biichi i D BAFE

(@PRBEAKR) OOHESE, HEEHE, & Hth, REEZR, TR %

Paterno-Biichi S ISIZH VR = ALBME AL 7 4 DRV INBILK R TH Y, BEATEAF
AU EGZDERBRIETHY, REMERICHLZ RSN TN D, ZORISHEMIL, &
NWAR =LA O ZEIEFHIEARE~ORIE, 7V INA LT URHLNE=F T Ly 7 A5
1,4-E 7 UV %% L, THEZ 7 (intersystem crossing: ISC) (Z LV AF v X 25252 L3l
HINTWD, L2L, ZONET R LT —DEmWEFREREO FRIEZRH T 5720
DNAED =z b — /L RNEETH D, ITH, KFEFMAD Paternd-Biichi s D TP T AT L A i
PHEICHIBNCA D TH D Z ERHEIN TV D,

WHFZEE CIXEABHEAREZTEA T 28T T VRISH ORI E VW ) arE T hob s, TV
VTV —= NV SORFAMBEMCE DR 21T > C&E T, ZOar &7 MRS HEHT 5
ZEEBEZR, Tl B ORR2PEATINERLEUL T d % Paterno-Biichi SN IZHEH Lz, 7=
— NV EEBE LT ENNEHIEICR T DB D LB, MatEtTo T,

FP, KBREEDADTHDLHLEENTWERL Y T2 ) T L —LEOIEAINBRIL R G %,
EEARERIBI S CTRAT L2, WA ATV H DL WET 2 RERFHE L THOWCHEX BFTL
7=y, ZLORAERMB GO, ELIES, AEFELDTNTH T,

ZIZT, WRILSUSBEITT D7 b & Rfaf7 L2 — /L OMAEDFIZON T4 B L
oo TORER, 2-F 7 FNTIVFFUABTFT N ETLT VLT ILa— 1t OMBEEDLET, X
KR, LOBVEBIOYT AT VARRIICHE — LSRRG SN, SEREE ARGz
WTRRET L2 R S, WiET 5,

72% yield

Development of Stereoselective Paterno-Biichi Reaction
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F18 57,12,14-p0l2T7 )V — AT ¥ = L EZ RO 2w UFEERD A
% & PR

(EILRBEE T) OBy, MEA, HEITER, Bl05MT

(S]] M EE S n R E L OZ L ITAEMEERMEIOTEICB W TEER N TH D,
NRUBVREZBEARICET 7 AL EEIC r R EILRT S 2 ENTE S0, RO
(PP BRIAIE L 3 D IRRREC IS T 2 REMENMEL 72 D, D72, o TAEEEAGIC K Y
TEMOVRRYEZ 17 E S R R < n WEREILRT 272 OFRN L REn T 5,
AWFFETIE, AREEAE D R
TN THE EOEREY'E I

:R'=

‘R'= S
Lshavrericaiie, COOO0 OUCC0 Qo C0 w_!ma
TYV—=T I )L AEAL pentacene f R='§@ . _-%Y
71 S Arb R ' ' 'R =%U(CH2)4CH3
“la-1d (K1) /L, D 2 1a-1d

580 nm 660 nm 700-725 nm

DELRIMEE B L OSEEME &
YRR RERER X1 ~NrZtr, 2BL01a-1d OFEFREWRI

HOMNZTHZ 2L Lz,

SR L B2 11a-1d135,7,12,14-X0 22T ha vz U FU LT U —AT®F VU R EDOMNINIG
WZEODT R TA—NRE LTzDb | LA X ZHWR TSI E D G LTz, 7 rafkib Al
R DAY DOIRMREIEIT R 2B <la<lb~1e<1dDNEICE < . —fRAG IR Om) b & [FIEE
DBEMNRLONTZ, Lo BB DTV — AT AFo LB 212 8 LD a-1dD KRR E
WY 2 RS, R Ztr ] 2, laldiZZE4, 580 nmfHit, 660 nmffir, 700-725 nm (Z
BREFREWRZ LS, ZOZ NS, TV —AT X = VOB © R ER X,
ZOPIFNUBEBEOLEATHHFCRENWI EVRHALNE R ST, 1dDO 7 v RV ARIRE R~
ICIEAET 2 2 & CHRER 212, 2 OfE & O TGRS BB IEMAT 21T\, RS 2 B 5 0
(2 L7z (X2), DFTHE T TF == VR 2 2% LR34V TW =D loxk LT, fldh
PRI G S LTSN, Ry RGBT 2 B L ORAANY VR
—HIDIEEE E DT LI LT, 1dIEIR A2 UELE T2 VB L OWR T IVENR A
FEAER ST L U AR OREE &> T ie, Ry TET

XU IHEEO BRI L DB E RS20 o +Hﬁﬁ&ﬂ'

la-LeDRERHEE LI BT LI E (T O TiET Sobadiesscoseeo iy

»H5b, X 2. fEgHTo 1d DRy F o S

£3E 3k 1) Kim, C. et al., Org. Electron. 2010, 11, 1363-1375.

Synthesis and properties of pentacene derivatives bearing arylalkynyl moieties at the 5,7,12,14- positions
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T OFAEIZ BT DA%

(EILRBEBET) OWAEESY, WEA, HEFRRE, bl OGMT, PR —

(#5351 —fRA0IAy M b TR S T o3

NC CN
B~ = N YN i I
i;ﬁ;@i}im%ék éil;fli‘éo us Lf%um\
R LD T DEEES R OL(AIE) 3% H, © o |
S, AHMEEEON B CIEE 2D TS, AIE O 2 NG SN
UG E L C, AR 3o FNO R FTEE 7205
R O [EREENC X 2 MR FHTE 0N B ARTE Tl FPIEENS I S CROEEE A R L D I
7¢ % Restriction of intramolecular rotation (RIRYFEME SN H AL TS, 7@ RAGR1-E— A > k3
ATICES S e T2 B RETEAT 5 2 & ThHFINERBEID I 41T AIE 282 3 BN
—fRE & ENTWD, L LIEHEATREZR HFHFBRN 2, JREERDOEMD LW bbb
AIE Z#) 2717 1 BL 2 NYUEETHLNATND 2 D5y FHEEIT
HULERAL CHT AL 23 72 IR SIS Th D Z E Mg ->TWnWb, B H 0 U
ERL TS 2 0 AIE RHHME L LT, ABITRLE L S 2L L
L LCHIBE< 577 ) » L AT B 2 & TRIE LT 1
LI EB 2 CD, Hiic7e AIE BEE 2T 22 L2 B L Y
T, 1B 2 O FRIKCE T 2R AT 2 2 L Uiz, @Rk R
RE T 2Bk, 0 TEENZ JIH] S5 51EE LTHRY A% 7 U LR AT /L (PMMA) %
W A RS 2 5k VD Z S Lic, fERL 7 PMMA #EOWE 254252 LT 1
BELO2 O AIE FEBIE A E 22 LT,

[FE 5 & £%2] 2. PMMA % 32 iafif, #ER &7 CHCL IR 2 B 23— H 7 A2l F LRz
BT EINBNT 95 Z & TR Z/ERL L 72, PMMA #ROH AT b, B I OVEEE I
BOWEEITR - T, FERL L TPMMA MIEICB W T HEEERT Z &390 -7, PMMA 12

£ o T2 I3 aE TERCE 3125 B L 4373 2 A Ainm Op

3 SN TWD, ZD72 2 D AIE FE5IHK Vi (THF) 492 <0.01
T ZNZENOMEG FBIROMEICL 5 B (o + B TE) 511 0.042
DL A BV RIRES LI LI T O pyina s 501 0.023

B OIHNZ K DFBRERIZERX L TWnDH Z L Table 1. 2 0% Sl Eb5 - Ok B 70
DI SFL, PRI L 7. — B A s & 7
Sz, HIE1 O PMMA HEOER BHRF L TRV AbE TRET 2P ETH 5,

Studies on the mechanism of aggregation-induced emission of difuroanthraquinone and its quinodimethane

derivative
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(FIREEEET) OfBEAr « LEPRE - ARIEA « EHEEES - Bl 0 50T

2,4,6-F U7 2= T 2 ) F IV AT 2 BIR 1p & DO BRI 2 BAL T AFE L, IIRIREE

TlE Im & Ip DFEEHRAEM E U THHAET 2DICK LT, fEEIRIETIE 1p & LTORFEET H Z &
DN HITND, ZAUTK L TEHFREETIIRIE, In & I D7 = =VEEE d-tert-7 F )V T = =)b
FEINCEZTACEY 2m & 20 DFEBRRED DD T2 DX B RN S  2p EVED 2 5725 2
RTENT 7 A Na DT T 5 2 L2t LT 5,

Ar
Ar AT
2 Ar r
Ar Ar soln
' Ar Ar
1 M> 2M’ 3M
1: Ar=Ph 1p, 2p, 3p
2 Ar=-<:>—é

ABFTETIL, In D7 = =)V 3% 3etert-7 TNV T = SNV AT, 2 ICHATT Y — W IEHIAL
ZDHDODOMFNENMET LIALA W 3 ZH T2 ICA R L, T OEULEENZOWTRFT L, o T
DXE LT BN T 7 A8 LOTEERIZREE) & OBIRIC OV T~ T,

3uld. 24.6- RV T 0ET 2 ) — LDt Ruadxi s A hF o A F L LILAIc, k-5
HH TV P ERNT 3etert-7 FNT7 = = )LHEABA L. DT A b % A F AL L CHIER
KTHLH7 =/ = NVEBR LTk, RBICHEERET 7 =) 272 bh ) 7 LTS5 2 &
(AT o770 3w & Ip DR DIRIRE IS L2 L 2 5,

Solidification behavior of 2,4,6-trisubstituted phenol and its dimer bearing lower symmetry substituents
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T — A TS B

(BB T) OfZILsER, MREA, &HEERS, Al 06T

(] FMaE#D xR CIERET 523, [H
RRETITREELZEZ LB L2V OR—ZINT
b5, LaL, HIZEEIRED RN T D501 0 EF
FHRINTWD, ZOBGITEEFETRIE (AIE) LI
I, AHEETHERCAEL I Xy B AD RN B R
TSN TWD, SBIFRETHR I, 72k
TXI)URT VTR VAL FHFERA, 2 KO3
EWAIE 23T 2 RS TNS, 1°2 D AIE
DOFBIFEREITENTIERL, RS FThoTH, %
B #EZIE) MT AIE 2777 HDERIBNBDNRH
LTERHALMNIENTND, KVEL DL (ELK) 2L, kT 22 & T, HigOMY
oD EMFINTZ &0, Z<DEE HEF) 250 FiEe L CuBSRIcER L, &
BRI ORA MeEmE RV EL 7 VE LV ) =V N EZGT 5T b7 % ) UFER 4 ZRREEL
7o ARBFZETIE, flfnkEdE & AIE OMEZ R0 THRET 5,

[fERLE2] 41%, 5L 6DEHAD YT ‘D

VU 7 RIGIZE Y G L7z (Scheme 1), 4 OO Br .Q PdCly(PPhs). 4
1% THF R CRERE TR ST, 72 by Br &O\S oA foluene, BLOH

T B FE RV EARRIE TIE 510 nm T 128 5 6
Sl —F, T=Y—LHTHh

WIZ X0 BEoN=T =Y — /VaEkEa T, B
IRETeolz, T =Y — Va0 X Rk i
TEMENT O R A <9 (Fig. 1), a ®hi5m (WmicE
EHM) 7 A RNy AR ANz —&keH o
F v U RABBRIES T, A N FIET 4 AA—
=L TNDTe), MEZRET DI LIXTE R
STz, FBETIE, fmiEds & B0 BfRIC OV TR
~5, Fig 1. X f5 b e

Relationship between structure and luminescence properties of chlathrate crystals consisting of

anthraquinone derivative as a host component
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F22 Utilization of Aspartame Diketopiperazine as Functional Molecule

(JAIST) oHongrong Yin, Kenji Takada, Tatsuo Kaneko

Conventional polymers have been derived from non-renewable petroleum. In the concern of environment
and the shortage of petroleum, the development of bio-based polymer was highly desired. Conventional
bio-based polymers like poly(lactic acid)s have established a field of commodity bioplastics [1]. In order to
establish a new field of super-engineering bioplastics, we focus on the preparation of new polymers derived
from aromatic amino acids such as 3-benzyl-2,5-diketopiperazine-6-acetic acid (DKP). DKP was the
derivate of artificial sweetener aspartame which was
synthesized by two natural amino acids, r-aspartic acid and

L-phenylalanine. In addition, DKP was generated by

H
intramolecular condensation of aspartame through simple O N
thermal treatment. The structure of DKP contained a phenyl N0
group, a cyclic dipeptide, and a carboxylic group. Thus, DKP H

and rigid ring structure [2].

OH
was considered as the functional compound for the synthesis o o C};|O HN™ \O
of novel bio-based plastics due to the strong hydrogen bonding HO NH o
o:& n oH ™M

As a functional side chain, DKP was introduced in chitosan
to  synthesize  fully  bio-based  graft  polymer. DKP-g-Ch
DKP-graft-Chitosan showed interfacial activation behavior o
which V\./E.IS able .to gener:flte oil-in-water .ernu151.ons due ‘.[0 HOOC HN JYCOOH
hydrophilic  main  chain, hydrophobic side chain NH
self-interactive through hydrogen bonding and m-interaction.

On the other hand, we also attempted to modify DKP to
synthesize as a new monomer. For example, by Friedel-Crafts

@)

Dicarboxylic acid

acylation, DKP was first reacted with ethanol to protect

carboxylic group and then reacted with bio-based carboxylic Figure 1. Utilization of aspartame

acid derivates such as oxalyl chloride in the present of Lewis diketopiperazine as functional molecule.
acid catalyst to generate the novel bio-based dicarboxylic acid

monomer as shown in Figure 1.

Acknowledgement: This work has been financially supported by Advanced Low Carbon Technology
Research and Development Program (5100270) (JST-ALCA) and Center of Innovation program (COI).

References: [1] Chen, G. Q.; Wu, Q. Biomaterials, 2005, 26, 6565. [2] S. Tateyama, T. Kaneko, et al.
Macromolecules, 2016, 49, 3336.
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[# 5] AFERERGEMDSSOITZAM /2 A N7 U — 2 R R V=BT Nf 2L L
THMOLNLAMRRGERTHD, ZHET, AFEETIT @RI T ¥ (Ti02) Ly 7 ar %
A MU (CD)E %5 LT B A ERL L, GBI L 2DV R bR EmE G
DSSC O YeEABFHED M E&2®E LT\ D 12, RUFSE CIIRR RN R 2 G T o 0FE L L
THOLNTWAERNLT 4V UVFEEONNGIEILRXF A Z LT ) —EAFRTHD
5,10,15,20-tetrakis-(4-aminophenyl)porphyrin (TAPP) % %7 L, TAPP & CD Jg % & ¢ DSSC
DOYERLE X OB A2 it Lz,

[ 328 J71:] TIO, — & h & AF — P —EIC K - T FTO HMEM A T AMITEA L., 450 °C THERL
U7z, BER % AERL U 72 TIO B2 T NENAFEY 7 07 % 2 R U 2 (a-,B-,y-CD)/KIRHE(7 x 107 M)
% L < IE carboxymethyl-B-cyclodextrin sodium salt (CM-B-CD)/K¥&iZ(1.0 x 102 g/mL)IZ 6 h iR{E L 7=,
Z D%, TAPP ZfafI SR BUAKIC 18 hiZIET 5 2 &L ThREMAIER L7, ERLZE
Wi & FEaPYEMAE G DY, I URA/)EMIKEZFEATH I & T DSSC Z/E L7z, Jeli
LT, ¥k /T 7/ 7 r A—H—(USHIO SX-UI502XQ / 4y 3titds MI0-T)AfEH L. 7
Ly Vg —RA/A Yy —2=v b(Keysight Technologies B2901A)% A\ T, T K ()-EBIED)
FPEZRE LT, EAEEREIE (Vo) BIEREIT (Vo). BHERIK7-(FF), /3 WEEAPCE) &R L.
S AW DR 24T > T2,

[FE5 - 552] TAPP % & ¢p DSSC IZ 430 nm Yo & FS L7 fE5R. JV FRENBLI S /-, Zhud,
TAPP PHEGAHE L L THEL TWAH Z 2R L TW5D, £7-. TAPP & £&Fi CD %5 T DSSC
DB RBEOFERN G BT, £ 2 T, TAPP DA% &Tr DSSC & TAPP & % ff CD % & ¢» DSSC
Z L U7 5. IPCE DZEH )Y Table 1 Photovoltaic performance of TAPP/CDs-containing DSSC and TAPP-containing DSSC
RS-, TAPP DXk Eie under excitation at 430 nm.

DSSC @ 1IPCE &i 34 % (E %:Hj é Comp. Jsc(mA Cm-Z) Voe (V) FF IPCE (%)
AU(Table 1), TAPP & %7 CD %

%t DSSC ® IPCE 1% oo TAPP 021 041 030 3.4
CM-B-,y-CD %4 DSSC ™% TAPP/a-CD 0.16 0.47 0.36 2.6
Sh7. “hiE. CDBIC LY. TAPP/CM-B-CD 0.11 0.45 0.37 1.7

72O ERBEENTZ, —FH T, Vo
WA T D 2 & BHER ST, TAPP O 2% 582 DSSC D VoI 0.41 V T - 7=DIZ%f L T, TAPP
& 4 FE CD % % T2 DSSC D Vo % 0-,B-,CM-B-,y-CD % & ¢p DSSC 23 0.47 ,0.47 0.45 ,0.49 V TH - 7=,
U, TiO RN S L7-AFE CD 12 X » T TIO D E 1 & 1y & OB EFES 2 ST
WHZEIERLTWD EEZBND,

[Z%&3Ck] 1) T. Takeshita, M. Hara et al., Int. J. Photoenergy, 2015, Article ID 786246.
2) T. Takeshita, T. Umeda, and M. Hara, J. Photochem. Photobiol., A,2017, 333, 87-91.

Dye-Sensitized Solar Cell containing a Porphyrin Derivatives and Cyclodextrins
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(@I TRBRBEME | - A TRPE T 2)
O&RM !, =IIMEA 2, FrveEsk e, Mp2Es !, JFEE >

(S]] AHRRKGERD 1 D& LTH LTV D BB EMDSSONTEIEIE D 5-0%
7 a A MR BB E TR RAN X —EMBE T ThHDH, ZNET, AFREETIIAE D
v 7 L #5EIR(1,3,3-Trimethylindolino-B-naphthopyrylospiran (SPna, Fig. 1)DBHEREIMAKRTH D 7
FAB YT =2 PMC)E HILARFT AF AL B-v 7 BT F A K U 2 (CM-B-CD) & O al #255{K
(PMC/CM-B-CD) % Stk fask & L CTHETe DSSC OER ARG L, PMC OV LK T % E
ZHES N CM-B-CD DRI K 2 Y eBAHR O m LA A LD D, REFFETIXZE LY
A ADORRHEFEL 7 0T %2 R (CD)E PMC & O A %G T DSSC OIERLE L ONE

T Z et L=,
[38 57E] TiO, X— A & A% O
—V—EIC Lo T T v E R—TE

b A REEM T T AZ@®A L, = : / O
450 °C THERE LT, BERith, Tio, I O R— O ¢
Whiz > 7 m TR PO O Nooe0

([3 CD)/KVEHE(7T x 103 M)IZ 6 h iz
L7, £D%, SPna & &E e~
+ /{’E{TQ(O 16 M)IZ 5 min BlET 5 Fig . 1 Morecular strucures of SPna in the SP form and PMC form.
CLTHEMA R U, R L7 IR & (4 .
EMAG DY, 2R EREETEATSZ & T osh | e rychc
DSSC #fFfi L7z, KL LT, ¥k /T 1F ) B \ e Lo
7 1 A —#—(USHIO, SX-UI502XQ/%yJ:&t2%, MI10- T)
ZAEH L, DSSC OEHE E-EEJ-NFEE 7Ly
2/ =R/ AV ¥y —a=v }(Keysight Technologies,
B2901A)Z FIWTHIE L7z, fFbiiz JV R L D | B
HE DL FE (Jeo) PRI EEIE (Voe).  BHFRA -(FF), 433t
JREERFE(PCE) &2 Fi 9% 2 & T DSSC Otk pﬂﬂﬁ%
1To72, . . .
[ - 2] SPna % G100 ¥ U RIKIC TiO, i e ™
IR L7C B, TiO, REITA AN HIREAIZEL . o raveengnm
7. ZAUL. SPna OB THS PMC 75 TiO2 oo Tios ant IPCE soetie ot PMC-sontatning
RENALFRAEL TNDLZEEZRLTND D, 2D DSSC and PMC/B-CD-containing DSSC.
A FV TR 11F 72 DSSC D IPCE A7 L% ]
E LT, 20O IPCE A7 bl & TiO; BIZHT 25 PMC ORI AT FANEIE—ET D Z
ERFER SN, 2D LD, PMC 2SEHRGAIE L L THEEEL TV D 2 & 28R S U7z (Fig.
2)e WIZ. 570 nm YHRE FiZH1F 5 PMC % & ¢e DSSC B L O PMC & B-CD % & DSSC DY
MR PE 2 PRl L 72 G . B-CD OFINC L > T IPCE BE N Vo WA 95 Z & DN HER STz,
ZHUE. PMC & B-CD & OSSR LT\ D LR S, Sbi T, 22431 XD
#72% 0-CD B LV y-CD 5T DSSC IZOW T H#HET 5,
[ 3Ck] 1) T. Takeshita, T. Umeda, and M. Hara, J. Photochem. Photobiol., A, 2017, 333, 87.
Fabrication and Characterization of a Dye-Sensitized Solar Cell containing Photomerocyanine with
Cyclodextrins
Hayate Kanazawa', Keisuke Miyagawa?, Tatsuya Takeshita?, Takao Umeda', Michihiro Hara' %"
Department of Environmental and Food Sciences', Department of Applied Science and Engineering?,
Fukui University of Technology, Fukui 910-8505, Japan
Tel: 0776-29-2446, Fax: 0776-29-2446, e-mail: hara@fukui-ut.ac.jp

Spiropyran form (SP) Photomerocyanine form (PMC)

Abs.

IPCE/%

Absorbance/arb. unit




£25 PESYRRMER e 2 o € S MR AL OD IR & AT

(fEH T REREEAE ' - B T RBET 2)
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(5] AFEBERGEMDSSOVELAM R, fERE 7 ot X BEMON 5237 THE
REDOENLER SN TWOLAMAKGEMD | >THDH, TN E T, AWHFEE CIIEBREATRD
INSWEBE AN T S (a3 T S 2)OERZ B E LT, BB EHZ A A 4~ 2R Bk
HEH T — MRESIYERM B 2 BT DSSC OIERIZIRFT L. K 1.4%DNEEBNFE(n) & #@E L T
W5 Do AR TIE, B CRESICAFENRRRAENIYERMELD 1 D& UTASRME T I 48ITHE
HL. E“%ﬁﬁ‘“®/~b%%wtﬁé@ﬁﬂﬁﬂﬁikiw Z® Pt EGAE V- DSSC
DYESRE & T 2 MET L7z,
[%%ﬁ%hﬁ%&ﬁﬁ%ﬁﬂ%mwfx?
A RHTALIAEGRET I RO — N &
ETHI L Taﬁfﬁ%ﬁi(u mm % 13 mm)% {E#
L7, & D%k, QUICK COATER (ULVAC SINKU
KIMO,VPS-020)% i\ = Pt DAy &2 Y 7
\Z&E > T Pt EMAFER L, WIZ, KEMmRD
ERZBE LT-, A=Y —ika W7 v #
N — 7 b A KB T T A TiOp ~<— R |
AT L. 450 °C C 30 min J;f EjZ Lz, 0D, lljllﬁtyl ;zgr(zglr:ph of Pt electrodes containing biodegrada-
T ) — VARV L 5 N3 EEHR(3.0 x 10 M)

(224 hiZIET D Z & CRBEMAMER L7, 1E
L 7= Pt B &S EEMA A DY, I UHE
EERAZTENT D Z LT DSSC Z1ERLIL 7=,
SRS (AMLLS G/100 mW cm™) B T CE
B E-EEJ-NFEZBII L, Sz oV
FEME L0 A IR B (Jo). BB AL (Voe)
HIRRIAF-(FF), 5 &5 H9 % 2 & T DSSC Fffk , L . , L
M E 1T - 7, 0.0 0.2 0.4 0.6
[FE5 - BE] (ER LI EWER(A T A RY Applied Voltage (V)
ANZHEE LT ﬁiﬁj\ﬁzﬂi = MITPt & ANy Fig. 2 J-V profile of DSSC containing a biodegradability
Z Y U Pt IR B IR SRR materials under AM1.5 G irradiation.
éntmgnozmmﬁﬁ%mwfﬁﬁtitD$c ZERLURBE Y & FRE U7 5. J-V e
B X HU(Fig. 2). 713 1.3% (Je=3.1mA cm?, Voe=0.62 V,FF=0.68) L H i &7z, ZDOfEFR LY,
HiT TR AT ATRE7R A VER BN C b B A it = 248D v — 2\ 7= DSSC D YeEEZ
HWNABECTH D Z LALLM E IR 5Tz,

[£% k] 1) T. Takeshita, M. Tsukamoto, T. Umeda, and M. Hara, Memoirs of Fukui Univ. of Tech., 2016, 46, 188.
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F26 HANRF AN T =T KGR L 7 nT XX MY s 2gte
0 S I OR B F it oD A B & R

(@I TRBRBEME | - A TRPE T 2)
ORI ', BIER 2, M REsR 2, fmmES !, FuEs >

[Fe5] B8, HEKIER O L O REEMEOXK & LT, BAEMREZ /X —OF HILKA R
HHENTNWD, KB FAT—1ZZOHLEH->TEY, ANTHE MK EMOAFZEH A
WZAThhTW5, ZOH T, MERKEEMDSSOVKERE AR OV 72\ WK 7 o 202472
B 2 N O S . KRB 1 2L LTHEEEN TS, ZHET, AWFES
TIE LT Z (TiOy) BICy 7 0% A b U (CDY& 5 LI EBO/ER LD 3L VCD ©
PN R L D IEH VR XL b T =7 LR (Ru-dye) 2 & Te DSSC DR ZAEMEED ) L%
WELTHD D, ARIFETIX CD OZE4LH A X2 H L, Ru-dye % 7 Tr DSSC DL HURFIE~
5.2 7% CD DZEHY A ADEBE B Lz,

(28 51L] Y L= 7 » 38 R— 7L A REENEH T A2 TiO, ~<—A k& A L, 450 °C T 30
min HERKT 5D 2 & T TIO, EMAER L=, ZD%. FR L7 TiO, Ef% £fE CD (0-CD. B-CD.
Y-CDYKIEIR(7.0 x 10° M2, ZHE 9hIRIE L7, Hi\ T, Ru-dye #FTprT ¥ / — LIEIE(3.0 x
102 M)IZ I8 h iR 5 Z & CHBMAER L, ERL7OkEmE AeEmAirtbt, v
FI/M)EMREFEAT D Z LT DSSC Z1ER L7z, AN FIZE1T 5 DSSC OEREE-E
JEJ-MFFEIXZ T VoY a Y — A/ A Yy —2 = [ (Keysight Technologies, B2901A)% H v CHlE
L7co DAL J-V Rethi & B IR B (o) PRI 12
Ui B E(Voo)s HHARIA1-(FF), 70 G RVE(IPCE) % 5 — Abs.
L. DSSC ORPERHMG 41T > 7=,

[#55 - 5%2] Ru-dye 3 L Ru-dye/y-CD % & i»p
DSSC |Z 450 nm &% FREF U725 5 J-V Rptk 23 @i &
Nz, 2L, Ru-dye OWRINIZ K 2 A H A 7R
LTWb, ZOMRHMLE LT, DSSC @ IPCE A7 K
JVEE LT-AE SR, 2O IPCE A7 kL b kdick
i} % Ru-dye DL A7 hVR—ET 5 2 & D3RR

Absorbance/arb. unit
IPCE/arb. unit
o
=)

EN7-(Fig. 1), ZOFER LY. Ru-dye 23 JEHEHRAE 0.0 " " w00
CLTHERE L CWAZ ERHEME T, IRIZ, Wavelength/nm

Ru-dye % % ¥ DSSC 45 & Uf Ru-dye/y-CD % 15 ¢ DSSC Fig. 1 IPCE spectrum of Ru-dye-containing
DA HEFE A el U725 F, y-CD ORI X 5 DSSC and UV-visible absorption spectrum  of
IPCE 35 5O Voe DHRAVHERR ST, AU, y-CD  wrdveimvaes
IZ & > TTIO R fHEDOEF L AT O Iy & OBER R A DHE S TS 720 LR STz,
BHOET, YA XDERRD 0-CD B LV B-CD &1 DSSC ICHONTHMET D,

[£3% k] 1) T. Takeshita, T. Umeda, N. Oonishi, and M. Hara, Int. J. Photoenergy, 2015, Article ID786246.

2) T. Takeshita, T. Umeda, and M. Hara, J. Photochem. Photobiol., A, 2017, 333, 87.
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R & FEAMG

(I TREET) Off FiEsk, MH*#Y, KFUER"

(2] A= 1 7 FaL I %y AFE(OLED)IIAHE T Z 280600 A ZFIA L%
T NA ZATHY, WIRT 4 AT LA F L E LTT LERAY— F 7 U i an
W%, OLED O ML KIZFE- T, U4 TiL OLED O 7 L & v 7 bR FHm LI B4 5 58I
EENYTHONTWD VD) 72, FR et 2o FEBIZ T T, X0 Zli CREAMM O/ SN
B T OLED Z/FfES 2 Z EPRAICEE L 05 L &2 bD, ZILE T, ABFEET
ibﬁ«lﬂ(ﬁ YIapECTHLT 7 uTXA LY (CD)E &R EEEE ARG EROER AR L, CD &

R B NEEHEEO EEHE LTS 3D, L LA s, CD 24T OLED 135 ST
m\o OLED O ELE LTCD 25 H 5 2 L NAIRETHIUE, 2l CEREZA M D/ & OLED D
VERINFIRE & 72 % EWIFE S NS, &2 Z T OARMZETIECD &2 A V%X — LA Y —(L)& L CTH& T OLED
DOYERLES KOV RN 2 f it L 72,

[ F2Br 7] IV E 227555 45 8 (ULVAC, VPC-260FA) 2 IV T, iR L O v F o 7 %247 - -1
A >0 AAXATO)-RY =F L7 X L— N7 ¢ )b A BT 4,4, 4"-tris[2-naphthyl(phenyl)ami-
no]tripheylamine (2T-NATA, 40 nm), B-CD (20 nm), tris(8-hydroxyquinolinato)aluminium (Alqs, 40 nm),
LiF (0.1 nm), Al (150 nm)% 74353 % Z & T OLED ?5:1’@% Lz, V77L 2L LT, B-CD &5
F£ 72 OLED HER L7z, B-CD % & %72\ OLED (Z51F % 2T-NATA B L O Alqs DIFEEIL, %
NFH 50 nm & L7, OLED OERIFEN AT bl iaaﬁ‘é Y6 B (Perkin Elmer, LS55), J#JE-

T - B U B (L-V-D) R MR I X B BT - BRI R/ E = ¥ (Advantest, R6243) & #f & 3 (KONICA
MINOLTA, LS-100)& FAWCHIE L7, oz LiEE JEE2 AW CERDRCE)ZHEH L, 1ER

L 72 OLED % #¥fAffi L 7=,

[543 - 48] fERL L 7= OLED (ITO/2T-NATA (50 nm)/Alqs (50 nm)/LiF (0.1 nm)/Al (150 nm))|Z /£
AEINU7-6ER. Algs [CHRT 2 BRI LR SN, ZHE, ITO 22 HIEA SN ZICZIESL
fifi 2% J& (2T-NATA) % i
i L721EfLE LiF/Al 2>

Table 1 Device performance of OLEDs containing/noncontaining 3-CD.

CD V (V) JmAcm?) L(cdm?)  CE(cdA™l)
HEFEANSINTEF ()N
I8 (Algs) N T RS A no B-CD 8 7.0 44.1 0.6
L. Algs DJiliike 1234 Rk B-CD 8 40.6 701 1.7

L7cZ EIZER LT
%, F£7-. 12 VEIIIRFIZEHBWT, OLED @ L% 3840 cd m? L1551 7-, ZZ T, B-CD &%
OLED @ L fiiiX, 10 V FIIIRFIZHVNT 3520 cd m? &5 541, B-CD J&IZ X % OLED O E [T BXE)
DHERR S T=, £7-. 8 VEIIIIFIZI 1T D OLED @ CE Z 5 H L7z . p-CD JBIZ L > T 0.6cd A’
25 1.7 cd AT~ 2.8 fFICHIRT 5 Z & SRR S AL72(Table 1), Z4LiL, B-CD 23 F 2 & E L
EE~EVRTSE e Ty ZICHELTWATLD LR ENT, ZOMEL Y, B-CD 7% OLED
DIL & LTHREET D Z LN E RS T,

[&3 k] 1) P. Jin-Seomg et al., Appl. Phys. Lett., 2009, 95, 013503/1. 2) D. Ping-Kuen Tsang et al., Sci. Rep, 2016,
Article number 22463. 3) T. Takeshita, T. Umeda, N. Oonishi, and M. Hara, Int. J. Photoenergy, 2015, Article ID786246. 4)
T. Takeshita, T. Umeda, and M. Hara, J. Photochem. Photobiol., A, 2017, 333, 87.
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F28

(@I TREREEME® ' - B TREE L) Omfflfe, 1 rEsk?, mmFy !, JFEs >

[#Z] BEMIEBOT 4 AT LA SICFH ST A=L 7 herIxyk
v AFF(OLED)IE LED Okl & LE R T CEREAM /NS <, m¥t, mEE, mdsErE
REOREEALCND, £, =XV A T L7 AN EFIH L7z OLED I3E fLEE R B & %8
FABEOFL A DRI K B LT NSCHUINEE Ofil#12
EDRNODTF 2 —=2 T EOBLEN L BEN R -0
T35 L2, G, Bx IR ) =F L7 % L— K(PEN)
T4V DB E LTHWET 4L 4% OLED OERLE
TN ARNOMERERE L TND Y, L, =F%H A
Ty 7 AFENF OLED O 7 L& 3 7 AKICE 5 i
BT, £ 2T, ARBFFE Tl 4,4',4"-tris[phenyl(m-tolyl)
amino]triphenylamine(m-MTDATA) & 2-(4-tert-butyl-phenyl)-
5-(4-biphenylyl)-1,3,4-oxadiazole(PBD) % 7= = %4 oA
Ly 7 258 OLED OfE#LE IOV PEN 7 4 L A& W
7 LRI b E G LT,

[ B J71E] NV E 282835 %5 & (ULVAC, VPC-260FA)D |

PBD  mMTDATA PBD/m-MTDATA
JAY T

1
1
1
|
] \ '
0.6 |- ! \ '
] \ !
i |
|
!
1
1
i
1

i \

K \

ool 2 L
400 500 600

Fluorescence Intensity/arb. unit

Wavelength/nm

BRICERILA YT WA R(TOV S BN 7 A, KR — b
S IE AL SR EHm-MTDATA),  J& 64 EHPBD), LiF,
Al ZRE LTz, TD%., BAHY. LiF, Al DFRERE L

Fig. 1 Normalized fluorescence spectra of
PBD (solid line) and m-MTDATA
(dot-dashed line) in powder form. Dashed
line indicate the fluorescence spectram of

PBD/m-MTDATA (thickness = 50 nm/50
nm) onto quartz glass.

NZ4 50 nm, 0.1 nm, 150 nm & 725 X 9 IZHREEZITV,
OLED #{Ef L7, ERELE « B/ F =¥ (Advantest,
R6243)35 X UYL FH(KONICA MINOLTA, LS-100)% Fv T
WL - R - PR A (L-V- ) RetE 2 U E L. /FREL 72 OLED
Ze Rl L7z,

[ - Z22] ERRIEIZ 1T D5 m-MTDATA 35 1 O PBD
DHEIEART MVERIE LR, SR i, £h
ZH 424 nm B L0394 nm (B S (Fig. 1), Z 2T,
H[HEH T A FIZHKFE LT m-MTDATA (50 nm)/PBD (50 nm)
O SRR ARG R (TR R (534 nm) B S 47z, Z o
F LD . m-MTDATA & PBD L DX 44 7L v 7 ZADJE
HERR & iz D, fESL L 72 OLED (ITO/m-MTDATA (50
nm)/PBD (50 nm)/LiF (0.1 nm)/Al (150 nm)){Z 8= 2 FIn L
TAES. PBD OHEOE & TR DAkEAD T /S A AFENCH e
WINTZ(Fig. 2), T, =% ¥ A 7L o7 ZAFRHITER L WD LRIz, 72, 9 VH
INRFIZ T D LAEIE 1117 ed m™ &45 57z, 5 %13 ITO-PEN 7 « /b A% iU 72 m-MTDATA 365 &
O'PBD %572 OLED O 7 L& ¥ 7 /UUIZ W THET 5,

[2%& k] 1) K. Goushi et al., Nat. photonics, 2012, 6, 253.  2) M. Hara, T. Umeda, K. Kaneda, K. Cyujyou, Y. Nomura,
H. Kageyama, and Y. Shirota, Memoirs of Fukui Univ. of Tech., 2010, 40, 311.  3) T. Takeshita, K. Miyagawa, K. Konishi,
Y. Takahashi, T. Umeda, and M. Hara, Memoirs of Fukui Univ. of Tech., 2017, 47, 153.

Fabrication of Film based Organic Electroluminescence device -m-MTDATA/PBD-
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Fig. 2 Photograph of OLED containing
m-MTDATA and PBD.




F29 Urolithin A 3-glucuronide } U} 8-glucuronide D EEIRAYE FHFSE

(BB T) OXHZEI, Pk, BRI, BT

W, Foa, Foy R —=RloxT % =%

(e}
B2EIC B % = NEr s R OH
NTWD, ZOXIRBRITTONHY TH S urolithin O " glucuronic acid

WCHR L TWEEEZLNTWD, D —DTH D uolithin A 3-glucuronide (1) : R' = OH, R? = glucuronic acid
urolithin A glucuronide (1% ~ > DOALEEMIK 1 FY 2 urolithin A 8-glucuronide (2): R' = glucuronic acid, R* = OH
WFEL, ZHUDIEDHREETHL Z ERMBILTWD D, AYIEEFEANL O B 1T @i E o
urolithin glucuronide 733 & X35 72 DALERMER 1 KON 2 ORI G E AT,

30 TRET Y=y 7Y IR0 BRAFRALEZERENEONIINR T para (L v 77U
TR 4 ~LEx | CERERAEIZ LY urolithin A FFEMAR 5 KON 5 2572, EO#%, Schmidt 7
U aifbazETe 2 TROZEHAITV, urolithin A 3-glucuronide (1) DETEA 6 AR L1z, #
%2 6 OIKGREZEITV 1 OEERRAEER LTz, BIfE, 5 55 urolithin A 8-glucuronide (2) D&
% & #Et L CW\% (Scheme 1),

Scheme 1.
o}

o)
o 10 mol% Pd(OAc), AcO AcO
ACOCfKo Ag,CO;5 (2.0 eq.) O 0 O o
N
| c.501 ® @
@\ DMA, 190 °C, 90% o8n 8o
OBn
3 para:ortho=54:1 4 (para) \

[0}
Qoo
3 steps O OTBS
5

0 o (0]

ortho

TBSO. o 2 steps HO O o KOH HO O o
I O _ O OAc THF/MeOH/H,0, rt. O OH
AcO OA ’ HO OH
OH O\MCOZ?\M; 87% OmCozH
5 6 urolithin A 3-glucuronide (1)
o HO,C 70 e

urolithin A 8-glucuronide (2)

1) Sarrias, G. A.; Miguel, V.; Merino, G.; Lucas, R.; Morales, J. C.; Barberan, F. T.; Alvarez, A. 1.; Espin, J.
C. J. Agric. Food Chem. 2013, 61, 4352-4359.

Regioselective synthesis of urolithin A 3- and 8-glucuronides
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(LRI - @ TRIEEE 2 OXPER ! - B 2

BHILEY % BERIREICBWTEIE TR S L0 ORGHEEH O —2IZ, A =7 2T 7
NOYERNBEHHO, A RN—=7 A7 N EFRIEB O RNV F—ZEZFL, ZANRRKRENE
%?F"ﬁ@i*ﬂ/?—%ifl CEDRMRIEEMZ D ENTED, AR—T AT hERELTD
WZIE, DFPICE I G ERIE L B R MMEEREA B AT L NADITH D, UIFRET
VA Xﬁ;/v/\/’fﬁL%%ﬂi“ﬂ’%&ﬁ‘éﬁ#ﬁé%t WEIROFIEZIT>TERY, v 7/ HENE
REMER L LCTHEET A2 L 2B 25 L, D TNICETIGMHEEEZEATHZ LT, L &EE
WCRKT D0 TOERPEFHTE S, 4F, St HEERLE LTOATFAT I KE v
ST ) ATFNARFERI-3 AL, BEERBENMEE PO E UTCREMME ARG LTz,

CN CN CN
NMe2 O \ O NMe, IS\ \ NMe,

' W :

{CEEM VB IETATFAT IV EERTHT7 VAT AT RET YU —LT b= L LD
KIEESISNZ L > TER LTz, WIThOEW bt 2 SEHRR & TR, A7 K
WCBWTEREY 7 MBRAGND EEBIZ, AM—T AT 7 NOPERMBEEISN-, LL7
RN HIIECHEIZIBNT, 1,3 ITITFRWVEFRRIEPBIR SN b oD, 21 3ITHMENMET 5 Lwn
p %%%%Zﬁﬁ%hfco Z OFNIREAL T OB OV I S0 TRV, FmPFicknT 11X
(RS2 FFEEAEHER L T2 TR @V, BUE, 2 OFEEEIEZ I 62T
<, X RS MG AR I L 7o A OB R A TR Th B,
Flo, ANV AT MOEILRLILREAIE LT, 7V =Tk =L U AANZE TR
PWEAET LAY 4 DEREIT> T D, BIfE, E#EE L

TR, P)TAARATAROBRHALTEY, oY <

TR TlEd 2 DN B O ERTE L Z RH L T D, A%R O NMe;

TIEFN S OFEHICOWVWT HHRET A TETH D, R = electron-withdrawing group
4

(1) BKILEkIG AE UL TFHEEE 2012, 70, 465-472.
Synthesis and Properties of Dimethylamino-group Substituted Cyanostilbene Derivatives
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TTVH = DEREMGE

(FIRBEE L) OAHE, A kM, IEEhZR, SRR R, P

TIVH = VRIE, AR Y T2 )=V DO—FTH Y | Bx RAMENEE AT 5700, EIE
mERE LCTER SN TWD, Zabbaofizix, 7t ReYiLig (DHDG) (1), 1 Y7k
Ra Vg (isoDHDG) (2) KON 7 e XY Z 7~ (VAD) 3) &) K5 %l
KDTT V=N =T )VERREHHEE LTHT A Z ERMESIN TS, (Figure 1) ZiuH
MOMEOFHLENRE, TV — AT —T )L OWFIZH H Thd 5 Ullmann #iG 2 FIH L CRIEN
IEMRTDEEBIT, W ODDOTT VX = DEGRERMRT,

Figure 1. O on

HO CO,H HO,C o]

( I HO.
HO ) OH on :@[OH "o OH o O ° OH
HO,C OH HO?C OH HO: t :CO °
1 3
ﬁ%ﬂﬁﬁ%@#%ﬁgﬁﬁﬂﬁ%@7i/%ww(®ka%W(S%WWkMan%é
IZhoT, 7V — LT —F VB A RS L, DHDG FHEK (6) ~& B\, £7-. [FEEIC
isoDHDG #HEAK (7) & VAD #FEK (8) i Y4 227 & TR E K2 ) 7= Ullmannffi & 2175 Z
& TAR LY, (Scheme 1)

Scheme 1.
OBn

Br. OBn
o co,Bu
BnO,C oBn Ph—( I;/
5 o}

1]
o CO,Bu oBn

Ph{oji;/ Cu, DMA it 0Bn
OH BnO,C OBn

4 6
BT, AR LT=#5E R % F\ T, oenothein C (9), coriariin B (10) 2 (" nilotinin M3 (11) D24k,
Z H¥8 L7z, (Figure 2)

Figure 2. HO

MeO,C

OH HO
OH OH HO
9 10 OH

1) Shioe, K.; Ishikura, S.; Horino, Y.; Abe, H. Chem. Pharm. Bull., 2013, 61, 1308.
2) Abe, H.; Ogura, D.; Horino, Y. Heterocycles, 2017, 95, 131.
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GO1 R T Y RY b= V&2 HWTE LT PET fEEAERY
MHEOT 7Y L— MEREOA R & L, L ORI

(FPRNTRT L KA > 2) Omfbakl, PUEER L, ZBHES 1, HEEFT 2

[#:m)] FxlZohEzTic, SEEED NI AFa—17a Xy (TMP) ZHWT PET 2 EAS
L. B L7227 va—n%aT 270 L— MIRICHEE L T, ZORE(EHECE L) O iic >
WTEHMELC& 7=, Y ABFZE I, SIS DT 7 VI LVERERA B AT S - L2 IS L7, TMP
DORPVIZAEREMEDNZ ) 2Y h—)L (PE) ZHWTPET 2fELS L. 27 /La—1Lo
BAW P, T4 25 C. Zhza7 27V Lb—MET252LTEVEL DT 7 VI VERELE
HT457 270 L— Mg (AR, RUI—F)) ~EFHEE LI,

Bt
o HO 0 0”0 0
O PE /EG >( 0) AA % o o

O™ HO “OH O on 0._0 o 0\/\OJ\/
) R ) j O)\ﬂ o)
PET DPP AR

[EB&] FrE®RDPET <L v b, PE & A7 FBRMEn () (SIS EB— IO DIc b &
DxF L7 Ya—i (B6) Mz, 240CTH5 BN XBEELZ L CHRESXIToT-, Bbhi-
DPPIZFREEDT 7 U LR (AA) . p- NV ARV EE (BEfl) & p- A N¥L 7=/ —1 (&E
AEIEAD Mz, 120C CHIERBNEEEZ2 LT 7 U b— MbEITo2, b —HED
HABE, BRBEZITVD, REUSD AL, I E KEBRVERE . AF LT b AEM ST
AR DT =R %15, LR OREE & AAFRIEOE ANEIT'H MR IZE > THEE L, AR OEVH (LM%
X TG/DTA ZJE L TRl L7z, FERBRE LT, BONTZARE Y LY —L ) RT v 7 RIgE &
ERAT7 =z ) — VAR RS UBER A A VBIEE T DT V0 ) BRGERENE I VAT —L PR BT
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G1O High-rate ion conduction via pendular like oscillation of

anchored flexible filaments in covalent organic frameworks

(Japan Advanced Institute of Science and Technology) OQing Xu, and Donglin Jiang

Polyethylene oxide (PEO)-based electrolytes are now attractive for solid-state batteries (SSBs), because of
their excellent properties such as safety, mechanical properties, and flexibility. However, the highly
crystalline tendency of PEO below glass transition temperature restricts a suitable temperature range and
results in a low conductivity at room temperature. Various attempts have been made to address these
problems by synthesizing PEO-based copolymers, composite polymers and crosslinking networks.
However, the resulting electrolytes are still low in ion transport. Thus, preparing a polymer electrolyte to
enable fast ion transport remains a challenge.

Covalent organic frameworks (COFs), as an emerging class of crystalline porous polymer, consist of
ordered organic building blocks and are linked with robust covalent bonds. By virtue of the diversity of
topology design diagram, the availability of building units and the accessibility of linkages, various COFs
with different topologies, skeletons and pores have been designed and synthesized. The capability of
designing lattice structures renders COFs able to design outstanding properties ranging from heterogeneous
catalysis to gas absorption and energy storage. Especially, the aligned channels play vital role in loading
proton carries and triggering excellent proton conductivity. The well-defined one-dimensional channels
offer the straightforward path for ion diffusion.

Here, we report all-solid lithium electrolytes based on two-dimensional covalent organic frameworks in
which the 1D pores enable the ordering of the oligoethylene oxide chains on the pore walls that provide a
pathway for lithium ion conduction. The targeted COF (TPB-BMTP-COF) was synthesized by
condensation of 1,3,5-tri(4-aminophenyl) benzene (TPB) and 2,5-bis ((2-methoxyethoxy) methoxy)
terephthalaldehyde (BMTP) under solvothermal conditions. TAPT-DHTA-COF exhibits a high
Barauner-Emmett-Teller (BET) surface of 1750 m? g™'. It consists of mesopores with size of 3.0 nm,
whereas the pore value is 0.96 cm3 g—1. In addition, TPB-BMTP-COF was thermally stable up to 300 °C
under nitrogen.

The ion conductivity of LiClI04@TPB-BMTP-COF was evaluated by using impedence measurements of
pallet samples. LiClIO4@TPB-BMTP-COF exhibited a high conductivity of 6.9 x103 S em™ at 100 °C.
More importantly, the electrolyte shows excellent cyclic stability by retaining a value of 3.5 X103 S cm™!

after continuous measurements at 100 °C for 24 h.

Qing Xu, Donglin Jiang
Japan Advanced Institute of Science and Technology (JAIST) 1-1 Asahidai, Nomi 923-1292, Japan
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G11 2D sp2-Carbon Covalent Organic Frameworks

(Field of Environment and Energy, School of Materials Science, Japan
Advanced Institute of Science and Technology) OEnquan Jin, Donglin Jiang

Advances in synthetic methods based on topologically-directed polycondensation make it
possible to synthesize crystalline covalent organic frameworks (COFs),! a class of porous
polymer composed of purely-organic components. Uniquely, COFs enable precise organization
of m-units into ordered structures, giving rise to two-dimensional (2D) frameworks.2

Here we report the synthesis of a new COF by exploring reversible C=C formation
reaction for the polycondensation. We conducted the polycondensation under solvothermal
conditions and obtained crystalline porous m-conjugated COF in 85% yield. The COF was
characterized by various analytical methods.

The COF exhibited extended m-conjugation over the 2D layers as revealed by electronic
absorption spectroscopy. Upon iodine doping, the conductivity of COF was enhanced from 6.1
x 10-14 to 7.1 x 102 S m-!. By using ESR measurements, we confirmed a strong ESR signal
that appeared at g= 2.003 upon iodine doping. The drastic increase of the ESR intensity with
iodine doping indicates that the generated carriers possess spin freedom. The observed ESR
absorption line keeps a single component at the whole doping levels. Moreover, the linewidth
and resonance field were almost constant regardless of the doping level. These results suggest
that the COF confines the generated radicals at the m-knots and prevent non-radical

bipolaron formation. We will present their detailed magneto properties.

2D spz-Carbon Covalent Organic Frameworks from Enquan Jin,

Donglin Jiang

School of Materials Science, Japan Advanced Institute of Science and Technology (JAIST), 1-1 Asahidai,
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G13 Hydroxide Anion Conduction in Ionic Covalent Organic
Frameworks

(JAIST) OTao Shanshan, Xu Hong, dJiang Donglin

Hydroxide anion, the negative counterpart of proton in water, could serve as an active ion
carrier in advanced fuel cells for electric power production but it suffers from limited mobility
because of low diffusion coefficient and 17-fold-high weight compared to protons. Here we
report that a crystalline porous covalent organic framework with ordered one-dimensional
channels enables high-rate hydroxide anion transport. The frameworks were integrated with
imidazolium-hydroxide anion salts on the channel walls in which the conductivity of
hydroxide ions along the ordered chains reached 7.7 X 10-4 S cm-! at 80 °C in water, which
are four orders of magnitude higher than those of porous polymers reported. The hydroxide
ion conduction requires low activation energy of 0.16 eV and occurs via a mechanism of proton
hopping in the hydrogen network. These results suggest a new way based on crystalline
porous covalent organic frameworks for designing anion-conducting materials. This insight
provides a solid mechanistic base for the possibility of developing high-rate anion-conducting
crystalline porous COF materials. With the structural diversity and designability of both
skeletons and electrolyte walls, we envisage that covalent organic frameworks offer a new

molecular platform for exploring anion conduction and chemical-electric energy conversions.

Tao Shanshan, Xu Hong, Jiang Donglin
School of Materials Science,Japan Advanced Institute of Science and Technology (JAIST) 1-1 Asahidai,
Nomi 923-1292, Japan Tel: 076-51-1542, Fax: 076-51-1149, e-mail: djiang@jaist.ac.jp



G14 Angstrom-level molecular discrimination in covalent organic frameworks

(JAIST) oPing Wang, Donglin Jiang

Separations using porous materials have the potential to reduce energy consumption significantly
relative to conventional separation techniques.1 Covalent organic frameworks (COFs) with aligned
one-dimensional channels and permanent porosity are promising for separations.2 However, their potentials
for molecular discrimination remain to be developed.

Here, we report molecular discrimination in COFs, which combine crystallinity, stability and porosity
and are synthesized via topology-directed polycondensation. The COF was synthesized by condensation of
hexa-substituted triphenylene unit as the vertices with the di-substituted linkers at the edges. Its crystal
structure was resolved by using X-ray diffraction measurements together with structural simulations, while
its porous structure and microporosity are unambiguously characterized by using nitrogen sorption
measurements. Notably, the COF provides trigon dual pore channels with pore size of 1.4 and 1.6 nm.

Based on the size exclusion effect of the triangular microporous structure, this COF achieves
angstrom-level molecular discrimination that enables the absorbance of dye molecules with size of 1.5 nm
but exclusion of analogues with size of 1.8 nm. The comparison of pore size distribution before and after
gust molecular uptake reveals that the 1.6-nm channels involve in the uptake of 1.5-nm sized guest. This
result further confirms the molecular sieve effect of the COFs for dye separation. Adsorption
thermodynamics and kinetics studies reveal that, besides the distinct size-selective uptake performance, the
COF also enabled efficient adsorption and rapid separation of two molecules with similar structures and

dimensions.

1) E.Jin, M. Asada, Q. Xu, S. Dalapati, M. A. Addicoat, M. A. Brady, H. Xu, T. Nakamura, T. Heine, Q.
Chen, D. Jiang, Science 2017, 357, 673.
2) N. Huang, P. Wang and D. Jiang, Nature Reviews Materials, 2016, 1, 16068.

Angstrom-level molecular discrimination in covalent organic frameworks
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High-throughput screening for titanium-based various solid catalysts
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Thermal degradation and stabilization of biobased polyamic acid and polyimide
from 4-aminocinnamic acid photodimer

(Japan Advanced Institute of Science and Technology) OThanh Nhat Nguyen, Tatsuo
Kaneko, Toshiaki Taniike

The development of high-performance bio-based polymers is indispensable for the establishment of a
sustainable low-carbon society. Recently, we have successfully synthesized a new bio-based polyamic acid
(PAA) and polyimide (PI) from bioavailable aromatic diamines, which are photodimers of
4-aminocinnamic acid derived from genetically manipulated Escherichia coli. These novel materials
exhibited great thermal and mechanical properties. However, before the attempts at commercialization, the
lifetime of these new bio-based PAA and PI as well as their thermal degradation mechanism should be
carefully studied and evaluated. Herein, the thermal degradation of a new bio-based PI has been
thoroughly investigated under oxidative atmosphere at high temperature using thermo gravimetric analysis
(TGA), chemiluminescene (CL), IR spectroscopy, and mechanical test. TGA result of bio-based PI
exhibited a typical mass loss for the auto-oxidation of polymer. In order to explore the degradation
mechanism of the synthesized PI, the IR spectroscopic variation during the degradation process was
obtained and analyzed using a spectral expression of correlation coefficients. In addition, CL of biomass
polyimide was recorded and compared with PAA. CL emission of PAA developed without any induction
time, and the maximum intensity was observed after a certain period, whereas the CL intensity from PI
degradation decayed monotonously from initial values at different temperatures. Moreover, the
introduction of stabilizer packages significantly enhanced the thermal stability of PAA and PI, which is

evidenced by CL and mechanical test, further implying that these materials are promising in industrial

applications.

Thermal degradation test
*  Typical thermal behavior for
n auto-oxidation of polymer by TGA
*  No induction time of PI compared to PAA
by CL

*  Thermal degradation mechanism by IR

spectroscopy

* Improved thermal stability by stabilizers

Thermal degradation and stabilization of biobased polyamic acid and polyimide from 4 -aminocinnamic
acid photodimer

Thanh Nhat Nguyen, Tatsuo Kaneko, Toshiaki Taniike
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G18 Imine Linked Covalent Organic Frameworks Constructed

by One-Dimensional Polymer Chains

(JAIST) oChao Yang, Shanshan Tao, Lipeng Zhai, Juan Li,
Xiaobin Zhang, Yoshifumi Oshima, Qiuhong Chen, Donglin Jiang*

Covalent organic frameworks (COFs) are a class of crystalline porous polymer that enables the
integration of organic units into lattice structures with inherent pores. The construction of the COFs lattice
has been successfully explored for two-dimensional (2D) covalent sheets and three-dimensional (3D)
covalent networks. These 2D and 3D architectures are determined by the topology diagram in which the
geometry of the building blocks and their matchings are key to the dimensionality of the resulting covalent
polygon skeletons. Owing to the diversity of building blocks, these 2D and 3D COFs have shown great
potential for designing crystalline porous materials that are promising for applications in different fields.
However, one-dimensional (1D) polymer chain is very difficult to construct crystalline COFs so far.

Here, we report the design and synthesis of various imine linked PyTTA-TPDA, BATD-TPDA,
PyTTA-PTPDA and BATD-PTPDA COFs through condensation reaction under solvothermal conditions in
high yields. The novel structures of these COF was confirmed by various experimental and computing
simulation methods.

In contrast to the conventional 2D and 3D COFs, these COFs consist of 1D rigid organic chains that
are further organized by non-covalent interactions rather than covalent bonds or coordinated interactions.
Notably, these new COFs exhibited high crystallinity and large BET surface areas of over 900 m? g-! with

uniform pores of discrete size.

Imine Linked Covalent Organic Frameworks Constructed by One-Dimensional Polymer Chains

oChao Yang, Shanshan Tao, Lipeng Zhai, Juan Li, Xiaobin Zhang, Yoshifumi Oshima, Qiuhong Chen,
Donglin Jiang*
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[11 S. Horinouchi, et al. J. Biol. Chem., 281, 36944-36951 (2006) .

Synthesis and structural properties of bio-based high performance polybenzazole type plastics
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Synthesis and Thermal Properties of Epoxy Resins Cured with Condensed Tannin.

Fig. 2. Preparation of cured resins.
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Synthetic scheme of the cured epoxy
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G24 Preparation of LC Sacran Scaffolds for Controlled Cell

Orientation

Saranyoo Sornkamnerd, Kosuke Okeyoshi, Maiko K. Okajima, and Tatsuo Kaneko

Guidance of cell orientation is one of most challenging objective of scaffolding
materials. However, the control of cell orientation is difficult, liquid crystalline (L.C) polymer
is one alternative strategy have been possible using. Sacran, polysaccharide extracted from
Aphanothece sacrum, is attractive LLC polymer for scaffolding material due to renewable,
biocompatibility, and composed of glycosaminoglycan which is abundant structural
components of the extracellular matrix. In this study, we fabricated scaffold using sacran LC
polymer with micro-patterned surface. Firstly, sacran solution was casted on a polystyrene
mold with micro-patterned surface and the dried film was annealed at 120 °C for 6 h to
introduce cross-linking points. The film was immersed in deionize water for micro-pattern
hydrogel scaffold. This scaffold showed anisotropic swelling on micro-patterned structure,
one part showed high swelling while other part showed low swelling. Result fibroblast 1.929
cell culture on this hydrogel revealed uniaxial of cell orientation, which effected by swelling
behavior of the LC polymer chains expansion. Whereas hydrogel without micro-patterned
surface could not show such a uniaxial orientation of 1.929 cell adhered. Such cell orientation
may lead to the development of a tissue engineering scaffold for creating oriented muscle

tissue.

Preparation of LC Sacran Scaffolds for Controlled Cell Orientation
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Evaluation of molecular recognition of trehalose polymer for amylase

Figurel. Molecular Recognition for Amylase
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Alkylborane modification of bio-based polybenzimidazole for materials with ionic

conductivity
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Advanced Institute of Science and Technology (JAIST), Ishikawa 9231292, Japan
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Polybenzimidazoles (PBIs) are consist of rigid structure, having active imidazole hydrogen (-NH) to receive

chemical modification and have good stability due to the presence of aromatic and hetero ring in its

backbone. We have used renewable 3-amino-4-hydroxybenzoic acid (3, 4-AHBA) as a resource of
diaminobenzoic acid [1] as a PBI monomer which can be derived from Actinomycetes metabolite. Our

designed bio-based PBI is expected to show higher mechanical strength. PBI contains some special

structural characteristics such as aromatic and hetero ring including n-n stacking interaction, H-bonding

between N-H bonds and they can be easily modified by substituting the imidazole proton. Here we report

synthesis of PBI ion gels and their ionic properties (scheme 1).

We have introduced Li-substitution followed by alkylborane in accordance with the following scheme and

future application can be found in fuel cells, conducting devices etc. The good ionic property was confirmed.

@\/

@y
LiH (2.1 eq),
DMSO 3¢ eq )
Anhydrous condition
R=Et,Ph,F etc
n -H,
2,5-polybenzimidazole Li substituted Alkyl borane substituted
(1eq.) 2,5-polybenzimidazole 2,5-polybenzimidazole

Scheme 1: PBI modification scheme to make it applicable as polymeric ionic liquid (PIL)

The modified polybenzimidazole with boronic substitution replacing imidazole proton (-NH) and free
Lithium ion in the polymeric system, was added with ionic liquid 1-butyl-3-methylimidazolium
bis(trifluoromethylsulfonyl)imide (BMImTFSi) to prepare ion gels with different compositions. Free Li-ion
shows ionic conductivity with highest value of 1.4x10> Scm™ and the trend was observed that with
increasing amount of the ionic liquid conductivity and other electrochemical properties increase to a certain
value and then decreases. Further, the ion-gel has been used as polymer electrolyte to fabricate anodic
half-cell using Si-electrode as anode and Li-metal as cathode material. Charge-discharge measurement

performed which produces good reversible capacity at various discharge rates.

Ref: 1) Kaneko, T., Thi, T. H., Shi, D. J. & Akashi, M. Nat. Mater., 5, 966-970, 2006
2) Matsumi, M., Sugai, K., Miyake, M., Macromolecules, 39, 6924-6927, 2006
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Scheme 1. Synthesis of truxillic acid derivatives (2,3,4, and 5) and fully bio-based

aromatic polyamide from 4-aminocinnamic acid (1)
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Fig. 1 Syntheses of bio-based polyamides from photodimer of 4-aminocinnamic acid derivatives.
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G31 Nanofabrication of Porphyrin-based Polyurea Networks on Solid Surface

(Mat. Sci. JAIST) OS. M. Nizam Uddin, Yuki Nagao

Molecular level layer-by-layer (LbL) thin film fabrication known as molecular layer deposition (MLD)
has gained an extensive attention in today’s research world because of its simplicity and its attractive
control over film thickness, composition, and conformality through sequential self-limiting surface reaction

at the single-molecule level.' Most of the MLD processes have been conducted through the polymerization

of bifunctional monomers to prepare polyamide,2 polyurethane3 Ml TR e
4 (] Abs. at 260 nm (5 £ 2 % RH)
and polyurea” based nanostructures. Among all of these, urea 0.0 = P b b
© Abs.at430nm (34 +2 'nyp RH)
coupling reaction offers a significant benefit to avoid the § 004 [ LA ZOMMEILINRN | @
s ® L
byproduct entrapment within the polymer films as no byproduct g 0.03 | s ,
is produced in this reaction process.” S ooz} e . = g
= CHE
In this work, the solution-based MLD technique is chosen soi L @ n
|
to establish porphyrin-based covalent organic thin film through om ‘ ‘ ) ) ‘
. . . . 00 20 40 60 8.0 10
the urea coupling reaction between bifunctional 1,4-phenylene Number of MLD cycles

diisocyanate (1,4-PDI) and tetrafunctional 5,10,15,20-tetrakis- Figurel. UV-vis absorbance vs number

(4-aminophynyl) porphyrin (H,TAPP) monomers. Two different °f MLD cycles at different RH of the

wavelength regions of phenylurea and porphyrin in UV-vis reaction chamber.

absorption spectroscopy assisted to investigate the multilayer =mes
film growth at different RH conditions of the reaction chamber i} e
z
o

(Figure 1). Results suggested that 10 £ 2% RH could be an

acceptable condition for the achievement of porphyrin-based

Y N-H (Pyrrole)

polyurea multilayer thin film networks on solid surface.

Infrared (IR) spectroscopy (Figure 2) and X-ray photoelectron
spectroscopy (XPS) were used to explore the chemical bonding \

=== VN (Pyrrole)

Absorbance

of the molecular networks. These showed a clear evidence of 1600: 1400' 1200 1000  BOO
A

polyurea-based multilayer film growth. Wavenumber (cm ™)
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Introduction

By regulating the three-dimensional space for A
evaporative interface, it is possible to achieve collective Y
self-assembly such as colloidal crystals composed of a I
unit with uniform size in submicron meter scale. We have membrane
researched one of cyanobacterial polysaccharide "sacran"!
forming self-assembled micro-fibers or micro-rods with
~1 um in diameter and > 20 pm in length.? Recently, we .
discovered that it formed membranes as deposition Wlﬂ:ﬁgﬂzri&
vertically, bridging the narrow gap between the two parallel Solution
substrates when the aqueous solution was vaporized from a
limited space (Fig 1A).3 In this study, to clarify the effect of
the contact lines of solid-gas-liquid interface for the
space-partitioning, the polymeric orientation of the vertical
membrane was evaluated.

Evaporation

Experiment

Sacran was extracted from Aphanothece sacrum. The
aqueous sacran solution was prepared by dissolving in pure
water and removing inpurities via centrifugation. The
solution was poured into a top-side-open cell composed of a
silicone spacer sandwiched between two glass substrates and
dried at 60°C under air atmospheric pressure. The gap
between the substrates was arranged as 1 mm. The
vertically-formed membrane was observed by polarization
microscope and field-emission scanning electron microscope
(FE-SEM).

Results and discussion Fig. 1. Drying-induced partition phenomena of

As shown in Fig 1B, the vertical membrane was SUPra-polysaccharide, sacran. _
observed by FE-SEM in the YZ-plane. By focusing on the A. Sc_hemat|c |Ilgstrat|on of the drying experiment
. . . . . using a top-side-open cell.
nucleus part, the microfibers in orientation substantially . )
. . B. SEM images of the vertical membrane.
along to the contact line were clearly confirmed both in
the micro parts (i) and (ii). These drying records strongly
mean that the contact line of three phases aligned the fibers parallelly. In the same way, just below the nucleus, the
contact line might regulate the orientational direction parallel to the Y-axis. Furthermore, by focusing the
cross-sections of the XY-plane (iii) and XZ-plane, layered structures in the YZ-plane were confirmed. In future, by
introducing functional nanomaterials such as gold nanorods into the membrane, we forsee that anisotropic
biosensors would be fabricated.
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Fabrication of polyimide nanoparticles from building blocks of amino-acid dimers
(JAIST), OThawinda Kongprathet, and Tatsuo Kaneko

Nanoparticles fabricated from a super-engineering plastic like polyimide (PI) tend to be beneficial
in many applications because of high mechanical durability, thermal stability, chemical resistivity, and
electrical resistivity of polyimide such as nanoreactors [1], nanofillers [2], drug delivery carriers [3] and
ultralow-k materials [4].

Due to limitation of oil field and hence petroleum-derived products, bio-based materials are
indispensable in the creation of a sustainable society. The development of these high performance bio-based
polymers such as PI derived from bioavailable starting materials is the uttermost focus of this research.

COOH
o}
NH; -
2 — wa Figure 1 The dimerization of 4-APhe
o ) rendering BAPD.
NH2
4-APhe BAPD

In this study, 4-aminophenylalanine (4-APhe), a bacterial product from glucose has attached our
interest. This derivative of amino acid phenylalanine is further modified by dimerization to render 3,6-bis(4-
aminobenzyl) piperazine-2,5-dione (BAPD), a diamine monomer (Figure 1). This compound is composed
of piperazine moiety, commonly found as a core of drug molecules due to its activity [5]. This heterocyclic
ring is expected to induce particulation of polymer chains via self-assembly during particle formation.

Such PI nanoparticles before imidization can be prepared from preformed polymers using
reprecipitation method [6]. To obtain narrow size distribution, a surfactant is used to reduce the surface
tension and stabilize the droplet phase during emulsification process such as ionic surfactant (SDS) and non-
ionic surfactant (Triton X-100).The property-structure relationship was also evaluated with a series of
dianhydrides

The obtained PAA and PI nanoparticles developed from BAPD and BTDA gave opaque fluid with
no sign of precipitation for several days indicated the stabilized particles. Figure 2 exhibits SEM Images of
the PAA and PI particles. As shown in Figure 2a, PAA nanoparticles compose of two types of particles; 1)
spherical nanoparticles with diameter of 383+153 nm and 2) spherical microparticles with chestnut burr
surface morphology with diameter of 7.9+1.3 um (Figure 2a inset). By light-scattering measurements in
water it was found that the majored average size is 270 nm (97%) and 5 um as the rest (by intensity
distribution with PDI 0.243). However, after chemical imidization overnight, the particles in the range of
micron (2.7 = 0.6 um) were only observed (Figure 2b).

Figure 2 SEM images of a) PAA particles with
the inset showing the group of microparticles
and b) PI particles obtained from

1. 5 - i
Ladod . B i N el - 10§
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G36 Geometric Microstructures of Supra-Polysaccharides,
Sacran: Micrometer-Scale Twisting Fibers
(JAIST), OKaulisara Budpud; Kosuke Okeyoshi; Maiko K. Okajima; Tatsuo Kaneko.

Polysaccharide is one of main biopolymers which have nontoxicity and biocompatibility. These
properties have attached many researchers’ interests for medical application and bio-chemistry field. We
have studied one of fascinating cyanobacterial polysaccharide, sacran' which could naturally form giant
fiber in micrometer scale.? In our previous studies, sacran micro-rods with ~1 um of diameter and > 20 pm
length show orientation during the drying process. Here, we study the fiber formation using polarized
optical microscope and scanning electron microscope to clarify the effect of initial concentration of the
polymer on the fiber formation.

The samples were prepared by drying the 1 puL droplet on a glass substrate at room temperature
under control of the initial polymer concentration. From the drying records of a solution (5 x 10" wt%), we
could confirm three main regions with different morphologies. Around the record of the droplet edge, fibers
in orientation were clearly observed. In the middle of the record, the twisting fibers in random direction
were shown. In the center, dendrite crystal structures could be observed. These results suggest that the
sacran forms variety of geometric structures under drying environment and mild condition. At 5x 10-2
wt%, twisting fibers in micrometer scale were observed (Fig. 1). It is clearly seen that self-assembly of
loosely-twisting fibers led to form larger structures through snaking or bundling. Considering the different
diameter of the micro-rods and the twisting fibers in different sacran initial concentration, the loosely-
twisting fibers could be observed at 5x 102 wt% and they showed a semi-rigid fiber characteristic which
causes low orientation around the droplet edge. As for the deposition from 5 x 10! wt% solutions, rigid
fibers were observed with high orientation around the droplet edge. This might be owing to tightly-twisting
fibers at high concentration. It is significant to understand basic of natural fiber formation and control the
orientation for developing new environmental friendly material in several fields such as electro optical
film, fiber-reinforced composites and components of medicines in near future.

v %

Tightly twist

7

Loosely twist

Twist junction

¢

Fig. 1 Optical microscopic images of sacran micro-fiber formation.
The initial polymer concentration: 5 x 102 wt%.
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Transparent bionanohybrids of amino acid derived polyimides with ITO
(Japan Advanced Institute of Science and Technology)

oNarubol Charoencheep, Sumant Dwivedi, Tatsuo Kaneko

[Introduction] Biobased plastics are need for the development of sustainable society. Transparent
electrodes for the flexible electronics pose a unique challenge to the materials scientists by requiring materials
that are concurrently electrically, optically, mechanically, thermally as well as chemically stable. Conducting
metal oxides deposition on organic substrates, particularly on transparent polymeric surfaces has been
gathering great attention due to its potential applications in the field of flexible micro-electronics, circuit
board optics, sensors, etc.

[Research Progress] We recently developed transparent polyimides with a high thermo-resistance from
biologically derived exotic amino acid, 4-aminocinnamic acid (4ACA), which shows softening temperature
high enough to be compatible with some metal oxides as shown in the Scheme 1. In order to prepare surface
conductive flexible films with high transparency, indium tin oxide (ITO) has been grown over biopolyimide
having functional side chains derived from 4ACA as a transparent flexible substrate. The composition,
microstructure, surface morphology, electrical, and optical properties have been characterized by FT-IR, XPS,
UV-Vis, X-ray diffraction and, SEM. The transparency of biopolyimide/ITO nanohybrids show lower
yellow index than corresponding Kapton™ (Figure 1). It was found that the biopolyimide exhibits better

conductivity retain ability upon stress, greater transparency and smoother surface as compared to the

™
Kapton .
COOR" 0o COOR® <
HN—(":\‘b—< { Hwn o - (N nu-l j‘-on‘
il X R T T NN-dimethylacetamide [~ s \
COOR® o O Roomtemperature, 48 b COOR' HO-~  ~r NH-
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Figure 1 Yellow index of polyimide films
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638 Design and Synthesis of Non-noble Metal-porphyrin COFs as
Electrochemical Catalysts

(JAIST) oZHAO Yuan and JIANG Donglin*

Metal-based catalysis for electrocatalytic oxygen reduction reaction (ORR) presents a great
potential for the development of efficient fuel cells. To date, in order to diminish the consumption of noble
metals such as platinum, some non-noble metal catalysts have been developed based on iron, cobalt, nickel
and some other transition metals. Subsequently, these non-noble metal electrocatalyts were treated with
pyrolysis to obtain metal/nitrogen/carbon nanocomposites, which have been proved to be excellent noble

metal replacement candidates.

Covalent organic frameworks(COFs) are a class of crystalline polymeric materials with ordered
skeletons and inherent pores. COFs have shown great potentials in a variety of applications, such as gas
separation, gas storage, energy storage, heterogenecous catalysis and drug delivery. Porphyrin is an
orthodox-structured motif with z-conjugation and unique electrical properties, and it can be incorporated
into COFs that enable the construction of z-electron system with precisely ordered porphyrin alignment.
The periodic z-conjugated structure would benefit the pyrolytic formation of porous graphitic carbons that

serve as non-metal catalysts for ORR in both acid and alkaline media with a good stability.

In this work, we designed two porphyrin-based COFs for as the precursors for the synthesis of
ORR catalysts. Free-base porphyrin and Cu porphyrin were utilized as the monomer for the preparation of
free-based porphyrin COF and Cu porphyrin COF, respectively in high yields under solvothermal
conditions. Here we report the design, synthesis and functions of these porphyrin-based COFs.

%
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M = H,, TAPP-DHTA COF
M = Cu, CuTAPP-DHTA COF
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G39 Design and Synthesis of Highly Luminescent

sp2 carbon-Conjugated Covalent Organic Frameworks

(JAIST) oJIANG Weiming and JIANG Donglin*

Covalent organic frameworks are a unique class of polymer with ordered polygon skeletons and
discrete pores. Here we report a new COF (Figure 1, TPE-BPh spzc-COF) that was designed with fully
conjugated structure and constructed through a solvent-thermal C=C bond formation reaction of

tetrakis(4-formylphenyl) ethene and biphenyl diacetonitrile under solvothermal conditions.

TPE-BPh sp2c-COF

Figure 1. The structure of TPE-BPh sp’c-COF.

Powder X-ray diffraction, nitrogen-sorption measurement and thermogravimetric analysis
revealed that the TPE-BPh sp2c—COF is a crystalline porous polymer with good thermal stability.
Interestingly, the TPE-BPh spzc—COF exhibited unique optical and electrical properties. The electronic
adsorption spectrum revealed a red shift of absorption peak and significant narrowing of the optical band

gap compared to its imine-linked COF counterpart.

Design and Synthesis of Highly Luminescent sp2 Carbon-Conjugated Covalent Organic Frameworks
oJIANG Weiming, JIANG Donglin*

Field of Energy and Environment, School of Materials Science, Japan Advanced Institute of Science and
Technology (JAIST), 1-1 Asahidai, Nomi 923-1292, Japan

Tel: 0761-51-1542, Fax: 0761-51-1149, e-mail: s1610414@jaist.ac.jp



G 40 Design and Light-Emitting Functions of Hydrazone-Linked

Covalent Organic Frameworks

(JAIST) oLI Zhongping and JIANG Donglin*

Covalent organic frameworks (COFs) are a class of crystalline porous polymer with periodic
skeletons and predesignable pores. COFs have received great attention with applications in various areas,
including gas adsorption, optoelectronics, catalysis and proton conduction. However, COFs with high
luminescence efficiency, large porosity and excellent stability are difficult to achieve.

Here, we report a new class of luminescent COF based on hydrazine linkages. The DETHz-Py
COF (Figure 1) was successfully synthesized through Schiff-base condensation reaction of
2,5-diethoxyterephthalohydrazide (DETHz) and 1,3,6,8-tetrakis(4-formylphenyl)pyrene (TFPPy) under

solvothermal conditions in 87% isolation yield. The new COF was characterized by various analytical

methods.
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Figure 1. The structure of DETHz-Py COF.
The hydrazone-linked DETHz-Py COF features permanent porosity with large surface area over
1000 m* gf1 and displays excellent thermal stability up to 300 °C under nitrogen. The DETHz-Py COF also
shows good chemical stability. The DETHz-Py COF samples were dispersed in DMF, THF, water, and
aqueous HCI (1M) and NaOH (1 M) solutions at room temperature for 12 h. Notably, all the samples
retained strong diffraction peaks in the X-ray diffraction spectra. Interestingly, DETHz-Py COF possesses a
strong emission peak at 560 nm with high absolute quantum yield of 4 % in the solid state. Especially, the

new COF enables a highly selective and sensitive response to fluoride ion.
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HO1 KB 16S IRNA ZAER) & L7 Peid By EA 2272 RNA FISH IR DB %

(AeRRebm R Sem Pt Hly) OMASEDZ, FBF T, hiEF, A

Fluorescence in situ hybridization (FISH {£)Id, #&tAE#%k L7724 YU X7 L4 F R(ODN)%Z 7' 1 —
T LT L, AR A O YL R OREIE A R L 7o £ SRR A it LOVERET 5 51k
Thod, FISHIEZNND Z LI K BIMREDOKR PR O A A—2 0 7 % in situ 128
WTATH ZENTAREE o T, LU, 8067 10— 7 Ok R EE DS EE BOAL IR O i oA i AR A
LIRS L 70— 7 ORFIN B L THELMH TELRWGER D D, Fx lTEAEEMEAN
T4 Td 5 3-Cyanovinylcarbazole (‘(\VK)!' #5945 —a 7 a—7%2@&5H L, BB LL T
n—7 LR A T ) A RS ERERIE A B9 L U7 FBl FISH &% Lz, =
FUT X0 P55 O SO RIS O B A | R IF R TIC KRG R (E. coli) D B EALMIAIZ I T
16STRNA 2402 Z ST L= 2, LasL. Wash B{EZAT 9 72 DA~ 5 138 L
W, E 2O DET D58 OB NREN AT —ar e —7I1ZEB L, 16k
ETITMREDEE L& S/ RNA BAIOERIRLA 2 —2 0 7 O7e O O Y EERE 728 RNA
FISH % fiEf L7z,

HWEAERIRICA Eco3d3 v U — A —ar 7 u—7 CUE L7 E coli #8158 LB e —a
v a—T7 %I LTz, E. coli FMRIE, FATHFRICIEVV T RNV LT VT B RCREE LIZOBA
v—ar 7 a—7 OB L7, Cy3 @ mifgix, HESA L —F —ERBEMEEICLSMIC L D Bl L
72, 60 B D JEII T . Bco343_K9 D%t Cy3 HOGIREE 1L, SR AT & i LT 9.3 5N L 7=,

INLOFRERNS VK 2T EEEE—a e —T EHWD Z LIC kY, HiEERER
L CHERYRZIR 2 46 H C & 2 8T# RNA FISH OBIFSITAEI L7z 3, ZAUTAEMIAICIS T 5 RNA A A
—V T OARRRER T L EEZ NS,

2 30k
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DA

(JeBESesnPt A B R BRSO LREIE, RANER], TAEF, BAfE

VR Y — NINRE TN S 72 58/ NMaTh Y IRIEOE T VR E LT T2 <, DDS
BT DHMEEE L TORELHHFEIN TS, DDS # 4B ETHEKE L TEBRERNHIT LR
%o BEREIE SR B BLS OB s 1R & B B IE T 2 BUER OD 7 WESTH 508, kY
RIS DR B CIREN N CThH 5720, FERGITITEYRIZHAT Z20E R H D, U
WY — MIEHA FRETh VA EEEMEO M ERORERSEZ M) R Y — AR EORE S ST D,
INFETOWENS, AEMEET DLV RV —AIB N CABEMEENEET S LICk DR
V= AOREEZEDRHRE SN TND |, 2T, AFETIEY R Y — 2OHIELELZFHE T 2 Fik
ELTC, RULKAKRES T THYAEMZHAT S DNA IZEH L7z, DNA XV VYT A7 )LE
FICABMEALTWD L & BT, BAIEHIET 5 Z LIV | £-x 72 DNA 7/ s 25T 5
ZEPRHEINTND, BAIZINE TOMERIZENTHISEEANTER THS 3-v7 / E=1
TN — U (NVK) 2 2 DT YR 2 R U — & L72 DNA F / fEEsE s s L Cns, £2
T, VARY —AREIZBW TR Z Y H—& LT DNA J /SR EHEET L LiIckY,
DNA HROEEMAEBES Y, VRY —LOBEEEZFRE KL D TIZRV e EZ T,
UARY —ARMZEBNTHREFE DNA 2 R U H—& LT DNA F/ HEHET L7012,
Hybridization Chain Reaction(HCR)Z Fi\\7z, £72, &4 Y 2 DNA LU R Y — AKEZEHET 57
Ha L AT a—/UEMiZITV, HOCBIEIBIE D& OEOHA] Cy3 8 AL7-4 U 2 DNA %%
e AR L7z, £720 UARY—A1Z 10 mM DOPC 7 1 i ARV AYEHE, 10mM Z /L3 — AR X )
— VIR e B — T DEICDHIVURS L. BEN AL A, BHER IR, 2170, 5
BT 4NV AEPEE LT, T O®BMAKE 200 uL Mz, 377 C T2 KA Fax—KrL, U
WY — DRIRAAERR LTz, Z D%, WISEVEN TR 2 & Te DNA 0%, LM GBI X 5
BEE T o7, HREIZE Y . VR Y —LDORNEIZ Cy3 wIENBIEINTZ LD, VRY —L4
WEBIZEZB DD IAENTVWD Z L 2R LI, ZOZENH URY —AREIZBWN TGS
NWIZDNA F /SR THZ LIV VR Y —LNE~E DNA Z s k- E 2 b5,

1. N. Shimokawa, H. Himeno, T. Hamada, M. Takagi, S. Komura, D. Andelman, .. Phys.
Chem. B, 2016, 120, 6358.
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(RSP A B R RS OWtihtk, JIBmE N, T EE, HARE
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THEIRT v F V=T u—TORRIIEEICNETHD, ToFU— T =TT AN
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VARZ7xzr7var it KREHEZITWV, BEFREAB L, TOMRKE, LRI L0 #ER
TREADBMEI SN TND Z &, Fo, FNICEE FRIZNH TE TWA I ERHLNE -
7o
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AMFFEETIE, 33T/ E= LAY — L (V! 2504 ) A7 4% X7 AT K (0DN)
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BEICARIENIZEBIT 27 > T o AR O N HIE 20 FISH ik 2 72 & MilRN CTRIHAIRETH 5 Z
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T 2 CAMIGE TR, Z OSSR & FA\N T2 Bl ARy S 72 6 BRSO Jn WL FE1Z | ATP RIS
K17 L7 DNA o 7 F LV D 23 FTRE & 7o Ui, B S 47z DNA & 7 F AN An -3 Bl 2 dilE 3 5
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H=—& INK GHREIRY 7T Va7 ) v NEE7 ATP fEAPEDNA 7 7 % ~—ZERk L, ATP
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2 27 MRS K0 ATP R EERFAIICEEIE S 7T V2 I LTV D Z & 3R S iz,
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T RXT v 7 IR E MRS, FOFIZITE A DT B FIHRIZ X DERE ORI, DNA IZE
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L VR ATRE & 72> TV D, fiEkiE L LTI, Bisulfite {ER0MREGAIE L WS T HIEDNET S
DM, ZHHOFETEME CRRRICE SO, EEEOKRS, WEEZ WD FiEE Vo2
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AWFFEEEIC TS STz Y B E N TR T & % CNVK(3-cyanovinylcarbazole nucleoside) i
366 nm ORI AEIITI Z LICkVEROE Y I D UHEEICK L TEETRETHY ., hE
“VV%VV&%@LT%?»VFV/@%% IHBEETHEEAB LTS 12 ZDAF )L
¥ bV B ZR EEAE ROSIC B W T, ONVK O B = LRI OB ORBNRKRE VWEEZ DR
o

F 2 CAIRIIEHE DR D 3-E = LAY — VSR FHICAR L, C & ™C iZxfL

THIRBRIGEAT 9 2 & TRANEIRZR A F Ly b3 ORISR HATFTRED & 9 2 REt LTz 3,
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Do
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UTOWETIEFEHRLRNZD, FIVHA~v—DNEREEZ LV EVWEETITORERD D,
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TS P Y M-8 LT OBEE R RFERIICHIE T 2 2 LS A[EETH B, HIFEETIE
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7= BeYLE IR 7 v 2 ) v 27 KOG, 5-carboxyvinyldeoxyuridine (CYU)?2 % F \» 72 SRRk 17
BT AT — a VRIS EXE R B OBIFEICOWTHE L T b, T teEE
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By Py VDG, FIVvRY I UADOEE LI L ICHESE T 3225, Z Do Ic oW
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WG L2 & 2 A, 450 nmD LA 60FP R B T 2GR D90%LL EHEAT L2 2 & DR T 72,
PLEDFERN G Fox 1L ATHEREIR O YE RS CORKE FTRE 22 FTHL G IS B VERZ I D BRFS (2 pk P L 72,

1. Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227.

2. K. Fujimoto, K. Konishi-Hiratsuka, T. Sakamoto, Y. Yoshimura, Chem. Commun., 2010,
46, T545.

3. S. Nakamura, K. Fujimoto, Chem. Commun., 2015, 51, 11765.

4. T. Sakamoto, A. Shigeno, Y. Ohtaki, K. Fujimoto, Biomater. Sci., 2014, 2, 1154.

Synthesis of novel DNA photo-cross-linker by photoirradiation in the visible light.
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HO9 HHHRIZ L D VAT 4 RSB OBIZHCEE S CpG DNA O Jig ik
DIELE

(AERSEmB E BN R R R ) O =I5t —, TAEZ, RS

AR, FEAF L CpG BF — 7 NENTZT Vo Xy MEWEAT L Z ERH LR Y | EE
72 IR B REIREA~DIGH O RN FE E > TE TS, L, ko7 Va3 MMis
FHICROGEIREZFHET D P EWIOREREZRE TR EORMERSH 0 | AR RIS 72
T aNy MEEEFETEDIH LA A TOT Va0 OBARPEI KD ENTWDE, 74
TV AR H 2R D IE A F Ak CpG DNA 13, #EFERERRS2 75K D Toll like receptor 9 (TLR9) (2785
ENDHZETHA MHA oA v Z—T = AL W RO AR GEIGE 2 EM LT 5 2
EMTEDLZE0D, U FEORBIRBEA~OISARFFEN TS 2, LirL, CpG DNA |34
YRR EIG A 2B E T D70, ERMLE U OSHT 2 720120E, SRR RIS g RIS 1
EMEAHIET 2 2 koo Tnd,

TLR9 7% CpG DNA O A& E A BT 2 & W0 2 RGEIC IS & . CpG DNA O ZRAEE AL % FHL
EFLHZ LI RIS LA TCE 5 X 972 CpGODN 25T 52 L2 HIE Lz, CpG
DNA O " RAEEERK & #2515 E LT, CpG DNA I B IO FNTY AL 4 R
AEEBAL, TR E RN T2 LIk, MRNIZE T 2KMETOERKIZE B 7220,
VANT 4 FFREEPET SR/ E 5, £ LT, KBSz CpG DNA if, {EHAETHD
WIEEZ AT 5 Z & T, TLR 9 N3k LA T A7 ANEM b END, ZOL I BRI ANVT ¢
K7 v x> CpG ODN Dikat & Bk E T-o7=, LinL, EBEIHEIR CIEEWREZHNS
T HUTHA DN & T, RN TOISHRREETH - 72,

AAFFETIL, S HITIEROBRE DO KU HR CREN FIREZR T AV 7 K7 v 2 > 27 CpG ODN
DORFHEARRERB 272 o72, TOXFIOEEE LT, ODN O LH L2hHEIZ X 5 DNA $HAHK
OB ED X ICHREF L3, ZOREEZHAWD Z LICL Y VANV T ¢ FEEE THUE L2 EALICIE,
MR RE L 057120, BREOHIHRIC L > TRBICHEZEZTO TRV EEZ LN
Do

1. J. M. Ilvesaro, et al., Mol. Cancer Res., 2008, 6, 1534.
2. K. Fujimoto, et al., Bioorg. Med. Chem. Lett., 2014, 24, 3736.
3. S. Nakamura, et al, ChemBioChem., 2017, 18, 1.

Construction of release system of CpG DNA with cleavage of disulfide bond by radiation

Junichi Mihara, Shigetaka Nakamura, Kenzo Fujimoto

Department of Advanced Science and Technology, Japan Advanced Institute of Science and Technology,
Asahi-dai 1-1, nomi, Ishikawa, 923-1292, Japan

Tel: 0761-51-1673, email: kenzo@jaist.ac.jp



H10 DNA2 AGHD 8-27 ) E= AN =L & 75 AFERD
SEARAE SO AT

(eBRSesnPl B R EFERY:)  ORTHAMH - JIRE A - P EE - fRAMEE

JEIVEMEA Y T DNA [ZEEBEOBEAE, S, M2 SICRA S TR Y | LREHT L0 REZEH
WIZZ OREZHIEIT 2 Z E DR ARETH D, Fx X 3-v 7 7 E= IR —(NVK)EFH ODN
23 366 nm YA FFPHIRGHIZ L 0 FAAEH ODN HIUCAF(ET 2 Y I DU E HAUGRIRETH D
ZEEHRELTWS, EEEIZOWVK 2D Z & T, 19F-NMR & V2 miRNA i 107 v F v
— AEIZANT T2 OEFE Y double duplex DNA AIEDEEL 272 KIZAFI L TV D, 2D NK ZHn
TEHBEOSICB W TCE Y I VUVHHETH LT I ooy MU TRUGEEN R D, FI &
5-RU 7N Fa2FNF IV (PO SMIC R 2 EHIEEZ AT HEY IV UBEETHK
ISR R D H A A LTV D, RFFETIL. ED X9 ZeMBIC L 0 BOSEEN R 5 0k
THARD B, SOLICERDERIEEAFTHE Y I VUL VK ORGSR R 21T - 72 23,

SALICRARDEMEELZATOEY I VU .
KThbH, FI (D, VT2 MU), 7Nt n | e —O— wmolewe
77 Y(fU), B RaFx v AT T UL
(MU), T #H92% ODN 245 L, VK %
&ip ODN ENMBEGEUGEITo Tz, Z D,
UPLC fRHT 24T\ GRS 2 i L .
oo TORE T & VK OSBRSS b roouv e
W<, U, MU, U, T DIETH D Z & 23
bnblpole, £lo, BEHFLRZEY
T U D LUMO O = L — AN & 4548
WGBS IS E B R BTz,

Photoreactivity k [s!]
/
£ 28
[A3] ownt

Fig. 1 Relationship of photoreactivity of photo-
cross-linking of CNVK and uracil derivatives and

LUMO level of target uracil derivatives.

1. S.Nakamura, K. Fujimoto, Chem. Commun., 2015, 51, 11765
2. S. Nakamura, H. Kawabata, H. Muramatsu, K. Fujimoto, Chem. Lett., 2016, 45, 887.
3. S.Nakamura, H. Kawabata, K. Fujimoto., Chem. Commun., 2017, 53, 7616.

Photo-cross-linking of 3-cyanovinylcarbazole and uracil derivatives in duplex DNA
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Department of Advanced Science and Technology, Japan Advanced Institute of Science and Technology, 1-1
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H11 fin o b QEHIEE & oM EMEHIC L DRSNS N A A A

M

(AepedoomKBe) O lUAHER, TIES, mAE

[T B

YRY —DEHNTEETLVRTIE, BEKANCTHEO Y UIEE 2 HWERFERSTPATER, Ln
L. EBEOHIIEIIZABHMIBE L2 EEN T D, For ik, ABMAEFIIEE (DOPG) & A I NaCl
DX —MDOEBEBA AL EZRMUTEED AL VEKAEZH LI L TE (1], L, MaECIX
DOPG LISMZ b ABMASTE STEE L, MIEANIMTIE Mg Ca? b W\ o 72 D &JE A A 0R Y 7 2 4
DAERGF HHFIET D, £ LT, ZhH AR KT T B OV TIERMR 225 5 0132 < > T
W5, £ CAMIETIE, AEMIBEEARSMMI FA L ZWmMT D2 I8 D AL VA S
MZTHZEERANET D,

(2B 5 1E]

A B AT (DOPS) . g FINEE (DPPC) . Cholesterol Z{RA L., EFEAKFIETY R Y — L&k
BT, ZOABMIBEEAMIC, —MD&EA 4> NaCl), ZAliD4JE A 4 (MgCl,, CaCl,), —ffiod
EERGTF (T Ry, AXHRF LT IV), ZMiOFRY T I (AL P0) BMATEED KA
A REEDEAEBIE LT,

[R5 L 552

ETOHETRAAL UIBEEOE(ENBIETE R, LL, BIPNENZRBERICKE RERAE LT,
—{fi> NaCl (% 300mM 725 7= DIZ%f L, Affiod> MgCl, (% 0. 04mM, CaCl, (% 0.02mM, 7" k L 23 0. 5ml,
ANFPAFLTT I 050 1M, SO AL I D UE 5 uM THh o7z (Fig. 1), ZHZ LD, KAA
YOI LE R IRIT, M T TR, BmEESCKE OBMWENIEFICEEL LEX BND,

(d (e) (f)

Fig. 1 DOPS/DPPC/Chol=40:40:20 liposome with (a)NaCl 300mM (b)MgCl, 0.04mM (c) CaCl, 0.02mM

-

(b) (c)

(d)putrescine 0.5mM (e)hexamethylenediamine 0. ImM (f)spermidine 5uM solution

[1] H. Himeno, N. Shimokawa, S. Komura, D. Andelman, et. al Soft Matter, 10, 7959(2014)

Domain structure formed by interaction between divalent cation and negatively charged lipids

Yogo Yamamoto, Naofumi Shimokawa, Masahiro Takagi

School of Materials Science, Japan Advanced Institute of Science and Technology, Ishikawa 923-1292, JAPAN
Tel: 0761-51-1650, Fax: 0761-51-1650445, e-mail: s1610196@jaist.ac.jp



H12 HALFHIE AR A v MRS Z BT DY kv DJEI
BriE oD R

(AbFRSebm Bl P B R FBER ) OAME, Siddhant SETHI, SMEHENS, PAfEZE, BRARREE

FERR LA TR TS TR RIS T 2Rk & L CRARBINCH Y . 2 F T bisulfate 7 &
WAL ERREEDNHE SN TV D, L Laeds b EBRSMEOMEME S %0 b AR~OIRHIX
HEL, Tz 3-2 T E= LR — ) (ONVK) & VT, BRI E VR A F D C D
U ~OIBEEREEZ WG L TWD 2, ZOBBERREECLY, —HEDI A~y FITEY
SlEHEZ SN HBEETHEER, BIAIIAKROEREITOLEZANG H LT C~DOEENFERKT
FEIET 2 Leigh JEMHE & 5 > T2 DARRIIRIBFEEIN~DICH B S D, VK 254 Y
= DNA [FAMHP OB Y I U R L HR O N CAMET D Z LR D ZONBEIT LY
HARFR TR BT HED % CovD U~ORBLT X /(L% 90°C T 2 RFRIFRE & Thisl 42 = &2
ARECH D, Lol MEBERICE N T I0COMBNR NI Z L b, A%HEN~IGH LT
SBEORELR->TEY, BT I MEREOBRINMLE L 72> TWND, TNETIZ, E=/LhL
RN — VHBERDOBHRIEE ST ) I VHBKEOFE N L DI LT 3-A hF U A LR= L E =LA
SV = (OMVK) - 3-T VAR B = L 1 LNy — L (OWVK), 3- VAR =)L T I RE =L AL/ —
JLNHVR) & ONVK TE UV RA » h D C 035 U ~OEBHE 2 [k L7-358, K0 BKERA SV E
PAOLAZAT 2 OVKILC D U~OEBRAZRET D & WO FERBHE i, BUKMEREWIZ E
TIEPMRESND ZEBHBMNERoT 3, C OXREHREEZ 7T = (G b A (D~ E
a5 2 LTI F v EDKRERBEBEWDIEDHZ LITLD 37°CE W AFFPRISRET T
DCHHU~NDEBNRARICR ST ENMEINTND 4 ZHHDORERNG, & 2D
U DEBBREEDEWDIBLT X AEIRICKRE B E 525 2 ERNRBR S Liz, AR T
VR ERHET AN C D U ~OEEERSE W7 X /b)) 185 2 DI OV TR
Hri7z,

1. Y. Yoshimura, K. Fujimoto, Org. Lett., 2008, 10, 3227.

K. Fujimoto, K. Konishi-Hiratsuka, T. Sakamoto, Y. Toshimura, Chem. Commun., 2010, 46, 7545.
S. Siddhant, Y. Takashima, S. Nakamura, K. Fujimoto, Bioorg. Med. Chem. Lett., 2017, 27, 3905.
S. Siddhant, M. Ooe, T. Sakamoto, K. Fujimoto, Mol. Biosys., 2017, 13, 1152.
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Effect of surrounding environment of target cytosine in photochemical pinpoint base conversion

Nozomi Honda, Siddhant SETHI, Yasuharu Takashima, Shigetaka Nakamura, Kenzo Fujimoto
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fba L 27— La2aglRE EBECTORM Bk
H13

(ekeseimklbe) OfAKM, TFIESL, mAE

DY

HE L BN

EERBEICIZA 7 4 CFREE A VAT O — VIZEATRE T 7 b EMHEN D FIEN R ST 5
EEZLNTEHEY, HIEREDOIHMICE W TEER I TWDS, 77 NOBERSTHDH AL A
T — WIEYOEMEEOTIZEBNT, Bkx RERTESICBILINS, LirL, BhIhi-
AL AT E—LNT 7 MIRIFTEEIC SN TOREMIT 5 TiEZRw, B2k, Bictfis

c REAFIEE « AL 2T 0 —Anb 5 VR Y —ad, JREICBWTI 7 FOEFALRZRE LT
HFHENTOWAMEE L 2L AT 0 — VICEARIREKRFHERT D N T& D, £2T
ENGIE AN MMHVXTH—N%EUJ$V~A%¢%L\E%% KV RSBEOBIEZ1T O,
fAFIAEE - NEFEE - 2 VAT r— bbb %kEar ba— b L, a b AT r—)LZiRA

b2 VAT r— L ZE S, BEMICE b S D 2 S I K VRTINS & D K 5 7eig
BT HMNELET D,

[ 38517 15]

FEafgE (DOPC), fafuis’® (DPPC), =L x5 u—/, (Chol) %MH\T. WEIEEFIZ
TR Lo WAL, DOPC/DPPC/Chol=40:40:20, 20%® =1 L 25 11— /L% 5% Ofgflk=a L 2T
7 — L (T-keto, T BIICEE MBI EZTo7z, Eio. BEEKFMEEZER LT WA,
DOPC/DPPC/Chol=45:45:10 ({28 T b [AEDFEBR 21T - 72,

[t ]

DOPC/DPPC/Chol=40:40:20 |23 W C ik a L A7 m—/L Th 5 T-keto IZT R TCEXHDL S
L. FAALUDREMEIND Z E72<, Nodomain @ VR Y —2L3¥5L B EIND, Fi-,

B DAL 2 IZHINT 51223 No domain 2425 = & 23 - 72 (Fig.1), 25 T-keto,
7B DEWEFEMICHERT ST, Chol ZRx 1L L AT B — MIEZHL RAL L OR
PEIZOW TR T Do

Surface Section Surface Section

(a) (b)

Fig.l B{ta VAT m—&gie )R Y —LOFMHE R A A DL
(a) DOPC/DPPC/Chol=40/40/20 (b) DOPC/DPPC/7-keto=40/40/20 Scale Bar:10pm

Phase separation in lipid bilayer membranes containing oxidized cholesterol

Shimizu Makoto, Naofumi Shimokawa, Masahiro Takagi
School of Materials Science, Japan Advanced Institute of Science and Technology, Ishikawa 923-1292,
JAPAN Tel: 0761-51-1650, Fax: 0761-51-1650445, e-mail: s1610087@jaist.ac.jp



H14 3-T ) =Y — L B W= B double duplex DNA i

(AERESesmft A EAN R FBE R F)
OWErs HEP), Jom BA, hF HEF, A

A (RFEREIL DNA 725 RNA DMRE S RNA B X UV ERERREN 5 b TV K7 =2
eV, BRx RBEREA RBLL TV 5, ARBEREAHIE T 2 ke LTH 7 BHREZH#ET 5
mRNA Z15#) & L7z siRNA iER°7 o F & 2 A% DNA 725 RNA OERGEA2Mifil4 57 o Fo—r
R ENRFEFTOND, ZHITEREEZ AW -8B FRBGIEICSATRETH Y | ITEEREESE &
LTCTHAINTWD, L, siRNA ESRT VTt AEIZ LD ¥ o3 7 B3 EH L RNA Oifin
B2 LW o O RIT— R R b DI 5, 7 o FV— BRI AN LR Z L - 72 DNA & #5E
T 52 LT, BREET O BTN TE 5 2 L0 b RN B FRBOGIEHNAEETH D,
WERDT o F T — i TIEDNA LY & ERAIICZE 72 Peptide Nucleic Acid(PNA)! 2 7'm—7 & L
TI3EMS LI 4 BEHMELERT D2 & THRELMH LT\W5D, LanL, PNAIZK D 3 #EHH
H L<IE 4 EHOBHITEEMICKIT 5 Z LRBRHMETH D Z LBNBEICR>TWD, £2
T AWFZERE T LT 2 B RUG Z FAWAUIEEER) DNA (o3t L CRERIEFRHEE 25 L7
ENFRETIX ARV E B X, KBHIC LT v Fo—EoREE BiEd 2 & & Lz, AR
Ja N COHFEEER double duplex DNA ##3i& O A i3 572 9I2, in vitro &I FCT7rn—7
DNZEFEEE A TR LT 2

ARFFEED BT LI ANTEEE T 5 3-cyanovinylcarbazole(NK)3 [ IS EZ A LT
5. 366 nm DY ZHFPRITTH & B I DU L E0ITZEE L, 312 nm O YR TR
THAWEEZELAEDE TS, £/, Tu—TJRETHEERET I Z Ltk T rFo—rk
L COMEME L) BBEOMIE L LT oK &b+ HALIEIZ 5-cyanouracil (CNU)4 Z f A AT 2
Ltk 7 —T7HEEOHCEEE TS Z ENBITHEICEL > THESN TS, oK &
ONU % #HAA A T2 7 11— 7 % FEH9 DNA 8512 invation S8 CFER A double duplex DNA ## i %
R ESEDZ LIk LT,

1. T. Vilaivan, C. Srisuwannaket, Org. Lett., 2006, 8, 1897

2. S. Nakamura, H. Kawabata, K. Fujimoto, Chem. Commun., 2017, 53, 7616.

3. Y. Yoshimura and K. Fujimoto, Org. Lett., 2008, 10, 3227.

4. S.Nakamura, H. Kawabata, H. Muramatsu, K. Fujimoto, Chem. Lett., 2016, 45, 887.

Photoinduced double duplex invasion of DNA using 3-cyanovinylcarbazole.
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H15 7 v #E7 L[t DNA Z V7= 19F NMR 2 & 5 B—Z # s gt

Clalv T e PN S PN
OWANG,Chen, #5 7, “FH T#k, TF B2 EA @

HEMORFXTH D7/ 4 DNA 1T B BUEEO 8L EAMEELSNC L Z B, G-qurduplex i
R ELZRRIEE A B L TV, £ 5 DNA OEZEL & MR ORBRRIRH 6N E R S>2H 5, =
N2k DNA OREEO I THAERE O Z A DNA 135 & O DNA & xR 7200 Tl AfmkiE
VTS ECTHIEFICEE ARG TH Y DNAB-Z #EZLITA 5 & O BAREE N E DKMt Tz
T, EBREO ZABEIIZENT 260 T, B85 - FIREEBRL TV D 2 ERHESNLTWD L FlxiE,
LG BAGIRFIC IV T, Z-DNA fE G & v X7 B LB R 725G L, DNA 23 Z B k35, SHI2, Z
RIDNA IZH AP TH RSNAREETH Y . T AV A =P H DREIERR E D% L OFEICHE
BT D2 ENGNoTND, 2D DNA SRS IEE B2 EOERMKSIZRKE <EE LTS &
EZDI, BN EDL I HEEE L > TNDNEVIERE U TAAA LTEDLZENTEERD
X, BEROBRYIBMINAREE 2D B2 b D, L L, EEBEERHIC—ROICHW L TE
EIFAERGEGEMEDMRN 2 FHRBICAERTEROEHREZS D FEDRD LN TND,

Z 2T, AW TIIAEREROERESD 2 LN TE DEBAIEEICER Lz, BICERNICBY
THEWV SN L2 FEBLAFEZR I9F-NMR # VWD Z b L Uiz, 7RIV EN-E ) I VUL LT
5-trifluorocytidine (TFC) &% ¥ 5-trifluorothymidine(TFT) 3 A L7= ODN 7'u—7 % &k L, DNA B-Z O
EZKICE S 19F NMR > 7 v O LA T~ T,

TFC #3 AL 72 ODN 1 (5-CG™CGCG-3 )& & L. NaCl #2425k 4, °F NMR & JI7E U725 4L,
NaCl #SHIRTIE-61.1 ppm (T3 7 F VAR L I 1Z-61.8 ppm ([ZHT LW VP VA fERR LT, S H I,
[T CD A7 MVHIERES L0 | iSO B BN D Z BI~OREEEL SR T, 7o,
TFC 3 A L7- ODN 7' 1 —7ICREZE S, G4 TO CD A7 MVHIE L& 2 A, HlgfEEo B A
NH ZII~OREEZ OIS, 1 AR DNA ROV 7TV bR S =, 4 EIO 19F NMR I L 2 etk
AT SR & RER DA E DR R i LT & 24, BB L KT 5L, B R, Z B K8
DNA % E BT CTE TWD Z L AURE STz 8,

1. A. Herbertm, A. Rich, Genetica., 1999, 106, 37.

2. F. Galeano, S. Tomaselli, F. Locatelli, A. Gallo, Semin cell Dev. Biol., 2012, 23, 244.
3. S. Nakamura, Y. Hui, C. Hirata, F. Kersaudy, K. Fujimoto, OBC, 2017, 15, 5109.
Detection of DNA B-Z transition by 19F NMR using fluorine labeled pyrimidine
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H16 A K J1 PerlmRNA DAT T A 20 780 72 kO & FHFRHT

(R TREEFMER FERERE AT AR METER?)
OfFZ2 B, Ngks, )FHEee

(5]  AXFT/NVRTIEKICEAEE SRR T2 D/NAR— A THEBRNARETH 5, £,

27 ARSI BRE SN TE Y, FHEEWOERETT L E L COFMMEL RV, ARBFZETIE A
ZHER, =0T 472 XL ET D Perl AR T IZOWTHIT LTz, A X I D% R
L. £Z25 RNA ZHiffitk, RT—PCR 2LV Perl (a1 DRBEF =, AXH Perl IX, A
TIA VT ENEEEA MRNA T, I TIRIZEAERETE R0V, A b BNEETDHEE
@ pre-mRNA NE L fFET H T ENbinoTe, £72, T D Perl pre-mRNA IE, 1 HEHIT, HD
AV, B FCTHEML, AOHANCRBBEENE . BOMEZ, KLV HBERRED LT
DOTIHRDNE WD T EPNRBENTZ, —HERIIC Perl BI&TIX 2N 13T, Yo X 03B EN
ERHLTHS ZERMBN TGS, RFEERTHIH L7z cDNA OESNZ I~ A A bry
HIZA My 7 a RUBFEL, VBRI T U M EERILILAEWESZ 2 bivd, BIfE, Perl
pre-mRNA % in vitro THA L, EXVKEIOZER 2 &0 b @RI ED FER EE2HEET 2 TETH
Do Flo. AWFEETHE L -BTETEE (K1) T, ZOBKRTFORBEDOEH L XX
T DITEN S — 2 DAL EERIT L T FETH 5,

[EBRERIE] A XD ORRADOF A, A AZNENDORD D RNeasy Mini KIit(QIAGEN) % i
L. total RNA Zfhii L7z, Z® RNA v, AX 1B 77 F ., Perl mRNA Hik?D ¢cDNA
Z RT-PCR IC X VIR L, THEh OB T ORBEEEHE Lz, £/, 8iE L7 Perl cDNA
% T-vector pMD20 (27 mn—=27 L, HHEESIZHE LT, HOHNPGHDOAD  IROHDA
V£ T 3 WM & (1L0,L3,L6,1.9,D0,D3,D6,D9 h) D £ & 1 D s gt L 7= (X 2),

M NC M DS D6 D3 DO L9 L6 L3 LQ,M,,’

X2 RT-PCR IZ L % Perl &1 DI3BfEHT
=3 mRNA Hi3k, > i3 pre-mRNA Hi3k cDNA
NC TG RS &2 T3, PCR KISDHIT 7=

1 B TERAT IS E

Isolation and gene expression of medaka(Oryzias latipes) Perl mRNA splicing variant

Hyuga Ajichi, Satoshi Kato, Toshiyuki Kawamura

Department of Chemistry and biology, National Institute of Tecnology, Fukui College, Geshi-cho Sbae-city
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H17 CREATTA VLS YRS M=y b ELE
= AT RNA F /s O

(UELRHE,  2E LRBEET)
OFRA MR 1, G0 FEew] 2, Akr %Rk 2, )1 2

TR 2 =) 2 A AOREE RO AN ATV T 5, DNA % 744
RIS AFET D2, RNA # V2 HEIXEZFARSN TS, RNA X
DNA & [RIERIZ 4 E 72 Watson-Crick HiZExt #3252 LR T&, DNA LV k7=
SIS L D NS, Fe. FUoVEO X ) i RE A FF L A E TV D
ZEDBH, RNA Z#HWiud THReME T/ i) OENHIfFS LS,

T2 130 400 HEEE OBREME RNA TH57 T e A FTHEZ L —T71T (G1) UAY
A LERHWET SR OEEEZRA TS, ZOX D 2EREE RNA 2 => h& LT
RNA F / #E DR 21T - 723D Th7evy, Al GI VARV A L% 6 OFTe RNA
HERBAOEREZ RO TINETHH LT,

i) BARGT VARFA L (WT) OREREBEREZHER Lo DB O—ICE R AN Z 72
ERAMGT VARV A L ML) Z#&FL, i) WT & M1 % Ejii & FIiZ Bl I AR 2
"o ¥ AZ7 RNA MUWT & WI/M1) | 27 %A > Lz, i) A7 RNATHMT
IFIE LW =RoehEiE L LT U A A DEEREZ B L 7203, 2 D& Al —iik I E S
5 LMHEEMCEY WT & M1 Y 7 —%4 LT tail-to-tail |Z#AE L7200 &K%
BT 52 a2MR Lz, v) &R Y I —I28) 60° OMEEZAT % kink-turn £ F
—T7HEAL, 6HEOV RV A 2EEMIE, AL =Z2K (CAE) OBRIERE
AT, BRTIE, TNOHOFIEEZERT —ZICHKSESWET 5,

TEALA G 1 RO

M1 WT MTWT  WT/M1

L5¢c »
L5b ! _::c
Pe — kink-turn B

L2 %3;_7 & :

T - A
— | p —_—
L I L ;

Selective formation of a catalytic RNA triangle containing six large ribozyme units
Junya Akagi ; Ryuji, Kiyooka ; Shigeyoshi, Matsumura ; Yoshiya, Ikawa
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H18 RNA Gl U AR YA L% 7=
s 7 VERE ) U AT A DREEE

(EILRBeHT) OHEE —H, I #h, A et

I, ara—4— GHEK) ICBIT2RIBEEDOE X F 2 AR FIC0H L, FroEm
AW NTEIG Y AT N mB BB T 28R R ST\ b, ZOBEOFEM & LT, #
HEVERZRR, RRICARBEIEMEZ © O RNA (UARHA L) BDESHWSLITWS, RNA HIE U AR¥A
LT 2 I SORIC Ko T, FFED RNA S Z > 7L e LT 2F 1 (T34 R) D3
HTEDH, TNETZOHBITHNSNTE 72 RNA UK RY A 203, BSOS 2 ER - % %
— U= R—RENIZZ L, ZDH, TELRETFEL DY 7 FviaH T 501cid,. VARY
A DGFNEREICNETHoT-, L, BWE— o F—"—FE%2 A3 25 Varkud satellite (VS)
UARYA Lz @EER O - U THOIUX, VED Y RS ATELEOEREZUIMT5Z &R
TE5, Thbb, PEDOV R A LNLLED RNA V7 FLE2H 195, 2RO BV RNA H
N AT LOERNAREL 70D L B2 bLD, T2, VS URYA ADOFE RNA IX, DY
225 SMOFESN O B RN RD Tr< | I ZFTEEORSIZEANTE 5,

AWFFETITL VS URY A LD 26 DRMEEFIH L CARE ORI % @33 CTH /1 T& 5 RNA
I FNVHITROBEERIEL TWD, mWF—r A ——iEE b D VS URYA L&A1
L5, 2FHD RNA 13 A7 A AHMEEE L T2, @0t RNA Spinach, 38 LT glmS U AR A L&
PEALT 2B RNA O Lz, WIhOBETH, ANTHSH VS URYA ARZ —F
— NI L, HEIEA D RNA AN ER S e, 4%, VS VAT A ADFE RNA DY)
Wi SAOBESNOBHBEDORE S EEHT 22 LT, ARV AT ADOATI 7% RNA O
NT5%ELTCOIEAPIRESND,
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Construction of a signal amplification and output system based on an RNA cleavage ribozyme
Kazuma Tazawa; Yoshiya Ikawa; Shigeyoshi Matsumura

Graduate School of Science and Engineering, University of Toyama, Toyama, 930-8555, Japan
Tel: 076-445-6640, e-mail: m1741211@ems.u-toyama.ac.jp



H19 B— U 7Y =7 VRIEEIC X 5 DNA EYH» 5 O
RNA & KO

(RSB, 2 B IR B TR D)
SIEEEINECIIIE UENE NI

BRI, AR L OERIC L > TIFFICHEERFERT T 5, AU A 7 —B @K (PCR)
IXHFE D DNA BLH A2 BRITHEIE T 2 Z LR RETH Y . FEHICHERATH D, Lo, PCR L
WIEEIRSGME (90°CLL L) BIREZLDOYA Z BB T, EERG T - VAT A ED#EAM
D, L7235 T, DNA HIRICX T %R 7T 7' m —F BIRS RSN TW 5D, AIFZETIL,
TS T T DNA HHIEFIEDO T T gpy Mz, m—Y o 79— 27 VIEIE (Rolling-Circle
Amplification : RCA V£) [ZHFEH L7z, v —U 79— 7 VRIEAIE & 1%, —AREHERIR DNA % §#77 &
LT, MWHEENEZ A L7 DNA R Y A 7 —E & v, BEEEOEIT I &H 5 DNA Al oK
FAE O E RS, H A R S EOMIELECTH D, TROLIOFIETIE, @ERK
RS LBy g % b o 7o, FEFICE KR DNA 3 AR E LD,

DNA L OEFIEHROHEIE & O BLE TE 2 7256  RCA IEITIFF ICHE CEATHIETH 5,
LvL, & 55 EMOBEERIZ DNA L~ULO—REF/ S RNA ~DIE . 6 LT EHI
B R ESOFIRE T D 2 LT, ARBERE 1 (BEREME RNA - # X7 H) & LTHEBLT 5,
DF D, DNA EOBBIHEROHLTIT, ARHEEEE L QOIBERE RS20, T 705 HiE L 72l
FIE @D DISRE 2 BL S E 5 729DI21%, RCA JEIC L VIR SN /ZE K DNA 73700 b, £ 5
IZX Y RNA Z BT D 0ENH D, Lol AERS & pIiiE 2 b - 72 &V DNA 725 D RNA
R EIZDOWTIE, ZAVE CREEMICHNT STy, & 2 TARIFE T, SHEBRIGIEIC L B8
DNA Z/EV T2 LD TESH ¢29 DNA R Y X7 —EZHWT, EiEM N T DNA ZHiEd %
ZEICkY, BN NERSZ B2 DNA A3 RNA [CHERE Sz & & P X ) 7pEdh &R0
Bata1T-> T\ 5,

Investigation of RNA synthesis from DNA products by rolling circle amplification

Takashi Usui!; Yoshiya Ikawa?; Shigeyoshi Matsumura®

('Faculty of Science, University of Toyama, >Graduate School of Science and Engineering, University of
Toyama)

Faculty of Science, University of Toyama, Toyama 930-8555, Japan
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H20 DAY R L% HEE L LT RNA = A TB0 S

(VEIRER, 2 LREEE )
Ofc &', K Zfd?, ff 82, I Eh?

ITAE, RNA T/ BEES RO OWFIEN AT 0 Do D, AIFEETIX, T Tk
AT HRDOK 400 HIEEE D RNA BE%E (GL Y AY A &) ZFH LT, RNA T/ #E RO
WEEITo TS, GLVARY A 2527 « YRV A L (AP5) & PSabe D 2 SODIfETE
Vo=~ Wo T AEI L, NARIZ PSabe & U ARY A LD P8 RIHERE L2 TATL
2=y M ZEOVH L, Z2OANT2=y hEHETLE LT, VAT A L3 EKAEHEE
WCHERBESE S Z LICBERE LTz,

LA, VR A LS BER-AEHEE LML U CERT /S22 B ICIEEL, VAP A
L3 BIR=AIEHE L JBIC A ERT. RNA R =kootE (VAP A L6 8K o
THA TR0,

gL 72D VRV A A3 EEAREEICHD PI2 AT AN—T X =AFOFH LY
ZEHTWD, ZoEEZFA L, P9.2 ORI —FIZEWIZHE IR kT 5 € F—
7 (kissing-loop £F—7) ZEATHZ LT, 250 =M RNA #iEOM CTH/- e tH A
TER%Z 3 OIBRTE D LT A Lz, 2OFTVA U ickkS&, VARV A L3 EE=
A% " EICRE A E 7 RNA £ = RooiE ORE 21T - 72,

AR CIIEREED 2=y NOMABERETF—7 2 ANEZ D 2 L TRFEMICER
IREZ AL SR LT 7 U AT 2 RAVELRIKENC X - THEBUIRIE DR 217 > 725k
REeMET 5,

=R IR
EV2— VDB

R 3 EH=2=v b

Three-dimensional extension of a triangular RNA based on self-trimerization of ribozymes

Kai Yu', Hiroki Oi?, Shigeyoshi Matsumura?, Yoshiya Ikawa?

('"Faculty of Science, University of Toyama, ’Graduate School of Science and Engineering,
University of Toyama)
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H21
RIEBLOEERIZE D c-di-GMP & Vel ViR A A F ORSREREAT

CRFWRF BB | BB T R 2 2
OB |, WFHEAES |, BVRTERE S IR 2

URAA » FITFITFEAES O mRNA O 5°-UTR (Z(F1ET 2R FRBFAGH = L A > b
Tho, VRAA v FII/N0F 2 fRaNGRT 27 72 ~—fll & | T O %= T TH
FOWMELZZIED 2 & THRIBFRELHIET LR T 7 v N7 4+ — L0 ZHOOFHEEIN)
LI SN D, UARAA v FIEL RNA LA D L THERL S 1L 5 5t T o 2 DN O BIn T
FBUTES G L, ATLBETHIES AT 508 LAY —7 > F & LTORA & IR
ENTVD, KRRV RAA v F ORAGA-HIFEEAE O M LITISHOBRORAE L L THH4ET
5D, KR TIEavIEST /7 A TRHEI LT bis«(3-5")-cyclic dimeric guanosine
monophosphate  (¢c-di-GMP) JEEH Y R A A~ FTdH 5 Vel U ARAA v FHHESNE R %
BCTHITZIT o7,

Vel ERBLAN DT 7 4 ~ —fEIRICE R Z BN L, 7 74~ —H O R EE RFF L 2D c-
di-GMP FEGRED RTp DEBMRAZFRGF AF LTz, ZOEEEKE L R—% —8I5 1 (LacZ)
®5-UTRIZHAL, LR—F—Z /37 E (B-galactosidase) DFH R B &AL 5 Z &
2LV, Vel RS OFlEER (ON B OFF &) Z#MgtL7z, S 512, BEPCRIZLD
mRNA EOWE, B5 - FHFIC LD VAR —F =X ST BERDO VT E A MBHIZITO,
L0 BB RN 21T o 72, MA T, 77 ¥ ~—EOEFHRLAN 2 R S, TS ORe
fEMT 2 AT o7z, RERTIZZNDLORRERET D,

Functional analysis of c-di-GMP response Vcl riboswitch by deletion and point mutations

'Katsushi Miyazaki, 'Kentaro Wakui, 2Shigeyoshi Matsumura, 2Yoshiya Ikawa

"Department of Chemistry, Faculty of Science, University of Toyama, >Graduate school of Science
and Engineering, University of Toyama 930-8555, Japan
Tel: 076-445-6640, e-mail: s1440233@ems.u-toyama.ac.jp



H22 RNA BT R W A1 2300 S TR AR 52 O e ST - f i b

(VR RAEBREHS, 2 EK YRR AR IE )
OREIR 6771 FEIII et 2, BT e 2

W BB REA D O T, ARERMYRERGHC LIS NG, TSRO B 2 & LT
MLy L% Tl Z<OFED I T2 ERL, ZOF05 HIOMREZ D D5 T2 O L | HEIE
TOEMFAIRT 2T e RIS 2, ZOFETIE, AVOEEZELIBRIZEY, F
AT EF 2 UIC H BIDIERER S S 120 F D ZENTE D, ERE S D —>ThD RNA T, [Hle
BEEZ A DEL O ThoHD, ZOWELyF LEOFELZBEHALLT UV, RNA UIEEEEZE S
RNA fiftfi (VAR A 1) T2 Varkud satellite (VS) VAR A L, VR A LELTIFISMIIZ, 5311 (b
T2 TILUBK , mWE— 2 F— N—REE A LTV D, E7- 5 - A RN R ENTD | 25 R
ANDZEDTELE 3% AL TR TEBITIENE A @O DL LN TELR T U /L EH > T
HEBEZOND, T72bb, VS VR A LESIHICHELISEHIE T, RNA OFEEHEREDRIZHHTEN
TELEWIfFSND,

BT B ORI E RS~ A 7 iR T S A 2% IV T, RNA 21300 &3 5K 45+ 2 EBREIC
LS DML AR N CND, v A7 TR T S A A% AW TN R 2 fERLL T iz —
T2 RNA 43125 AL, fll % OTEVEZENTL . L0 @V OHEREZ RO RNA &5 Tl & 40 Bt %,
ZOERMEE FVIUE, VS VRV A AORERIEREL SOICE D DML EBREFTHIZ LN TED, 12721, TD
7o DIZIE, W T RNA 23 Fat8iEL . & OTEEL IR FTEEL ~L ETERDDNLED DD,

FITH AL, VS VAR A LEER TR T 5 FZBRADOMIA HEEL T HEETT> T0D, FiRY
g2 FIVAUIE, JOfE 72 B RV E TR A AOBERTEEZ AT HZ LD AT REL 725, RNA IR
ZFHWT VS URY A A SRR 2R 1T S 985 T CIOMENL SIU TV 528, RNA RIEER X H 1Y
ELTUVRU Y RNA BIIRSE TLEI 20 | LSRRI Tl3e\, Ko T, IRE R YIRS
BRI 8 DO HFE A BEDEDLILET, VS VRV A L& LVIREANICHIESE LD TE D%
IR R DR ZAT > T D,

Establishment and optimization of an isothermal amplification system for an RNA-cleaving ribozyme
Motochika Ehara, Yoshiya Ikawa, Shigeyoshi Matsumura

Faculty of Science, Chemistry, University of Toyama, Toyama 930-8555, Japan
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H23 RNase P UARY A 2% iU 2 RNA F / H (o E
(Rl BR, 2ELRBE BT OF LET |, RRBARLY ARIFUR |, IRERE 2 )| 2

RNA X DNA &Z0 _E DR E G R DA KR 771 T, RNA OEIL DNA IZEEIL T
0. BIEEROBRIE ABZEEITIRINTINZ T, Zo 7B O L7l U CORE J1b 3R 2 TD,
o, BH A TEBRRINDToO WML E 7 HHEEE 2T DI LN ATRETH D, ITEE, 2
DM Z LT N L7 RNA R IE IR OREEE D HEA TV D03 BUIR T 100 HE ELAR T O RNA %
WIZT AL B EFRTHY, H 100 HEDRESAHFFD RNA ~DILENHIFI TS, 22T, Aiff%E
TIEK 400 HEEED KURP A L THHIRZZL 7 —F P(RNase P) ViR YA L% HWT, Hfie) /#
RO A BIRL | 33 R OB R R O M RER-G 21T o 72,

RNase P 3 tRNA AifEEIAZ GIBr LS & 2% E 4> T D, 20 RNA fliorid, BB Tho tRNA
ATBRIAZ R T2 S KA (Specificity domain) Efit i REA 7> C KA1 (Catalytic domain) ® 2 D
DRAOHERISINTIY, 2 DORAL PN ZIRTTHNTHHAAEHF 22 & TRl e 2 48 95, T
JREEREREE A D21, I ENVE K ORGSR D RNase P YR A L% S KA & C KAy
FIL, BRACZ BB | N 20 AR 2 CRl ARG L7 R RNase P YRV A LEVERIL 72, 2Dk
WZED RAA A EAR A 0 FRNSEAS I, 25 FOERBENTREIC/R D, AR TIT, LR
RNase P UR YA LDRFH LERHATE ALREIC DUV T 2,

.
ag&%
A

» &
317 A RNase P IFEE S KA

e
>,
HZ %! RNase P

&, o
KEZE RNase P KIBE CFA > JRY A L

Design and construction of a novel RNA nanostructure using RNase P ribozyme
Risako Aoyama, Yuri Nozawa, Megumi Hagihara, Shigeyoshi Matsumura, Yoshiya Ikawa
Faculty of science, University of Toyama, Toyama, 930-8555, Japan
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H24 > KIZ KD Cladosporium cladosporioides D F% & 7h -

(BTKREET) ORESHE, KiEwH, t#Es]

1. M5
BAMBECRT 2 EROE#ITE . DB EOMAEW A REIC R U COREAZR & O N

EZONTWD, B EOBIEOBEFBLAF OfFRRIZIIH — L L THRUIE LGRS H 0 | fEE

NWEETHD, RFEORHE, BWEICBWTHEEOEIHIT L A TW\W5D, 4 DRk

INE7 v FZOWTHRNEDTHY | HEAIORDY & L THIFRFTE 5, cladosporium % 7

IKCREET DADEME D ENA T T 4 VBB E A TIHIT 2502 m5E 2 HE LT

W5,

2. FEBRFGE

©  Cladosporium % WA BREHEKIZIN 2 K5 H A BE i L 7=,

@ AV VKB A Y VBE 0.1~0.5 mg/L ZZNENHAE L, Y VKICHEKEMZ, Y
RN LRISE T, ISR Z L2 2mL Y 2mL OF AHiEET N U U LKERIZ ALK
SRR S, A BE AWIE LT,

@ L EEIESEEEEZ 1 mL 3228432580, PDAHICIER L, 1EME#E#an
=—BOFHMEIT2 D,

3. FEERHER

FNENOEFA Y PRETORBENRE FRITRT,

100000

10000
—4—0.08 mg/L

0.19 mg/L

—%—0.30mg/L
1000

0.39mg/L

The number of
Cladosporium(CFU/mL)

—8—051mg/L

100

0 50 100 150

Time(s)
1 AV VIKREIZ XD Cladosporium O EEDEAL
A PR EE 0.30 mg/L DA oo, ERBAGETO WM A Y IR & ERE TR O
VOURE R T D LT RT O Y EE T 0.2 mg/L BB LT\ e, ZOHEND ZOHED L
I PREES D Cladosporium OFE N2 E 2 Hivd,

Sterilizing effect of Cladosporium cladosporioides by ozonated water

Fumitaka Osuga, Katsutoshi Ohnishi, Koji Tosa
Department of Applied Chemistry, Kanazawa Institute of Technology, Ishikawa 921-8501, Japan
Tel: 076-248-1100, e-mail: tosa@neptune.kanazawa-it.ac.jp



H25 Bk & R B O Y TV & OB TR AL
PN T DNA D&%

(ERSeimPt A BRI FBERY) OFE, T EE, BRI

FZERG SO IIREBRFA DO HIE - B« BEE W 2B OIEFICHE AR TH D, YT 1L
R =) U EOWISEMEN TR % & 10 oligodeoxynucleotide(ODN) I, JEHREHZ K 0 & DOFkRE

REZEIRNCHIET 5 Z E R ARETH D, AFFEETIXINE TIZ, ORI X v
HoOE Y I VUL SEAE RTREZR 3-cyanovinylcarbazole nucleoside(CNVK)! 03 b 3 AT KT H 4R
EEOG 2 105 mdb SE72D- b LA = — VB EAT 5 WD e L el LT %, £z,
JERBIE LTHAEMBNTOY T AZRONHIH 3 RCRNA EOY R v b T T 2 b~D
HACLF L 4 e S LTV D,

L, ZHETHRE L T D NEBRFIINEER FO— 5ROEREOMmor ) IV
I L BRI G T 5, b LIEREITRRDIMEO Y Y I VB ERAUET 5 2 L3 AT6E
I B A Y A= BIETIUEHGUESOEE W& T 7 ) r— 3 v OFERIBECS Ol R A
m<Ip% & BT, TOMAEEITHENICRERE7 v 2 ) U —DERb AR L 0D, AW
RHCHEARANET A 747 —Ya Y EWVESORRDZY VI —% N LT
3-cyanovinylcarbazole % DNA [ZEATH Z L2k, Vo —DORIPHIBNEICH XD
P RLHZ LI, P EIIRERDNMEOY Y I DU E I L YEEEE v RE 7 IR A M E N L
DNA O A[EEMEZ B & T 5,

1. K. Fujimoto, A. Yamada, Y. Yoshimura, T. Tsukaguchi, T. Sakamoto, . Am. Chem. Soc.,
2013, 135, 43, 16161.

2. T. Sakamoto, Y. Tanaka, K. Fujimoto, Org. Lett., 2015, 17, 936.

3. T. Sakamoto, A Shigeno, Y. Ohtaki, K. Fujimoto, Biomater. Sci., 2014, 2, 9, 1154.

4. S. Nakamura, C Kano, K Fujimoto, Chem. Lett., 2017, in press,

Synthesis of novel photo-cross-linkable artificial DNA to pyrimidine of different position.

Li Xue, Shigetaka Nakamura, Kenzo Fujimoto

Department of Advanced Science and Technology, Japan Advanced Institute of Science and Technology,
Asahi-dai, Nomi, Ishikawa, 923-1292, Japan

Tel:0761-51-1673, kenzo@jaist.ac.jp



H26 KICEENDIRE - IRV
CEBNTREE - A EIRERED) &, O i

(=1

AR, RS n-3 SERAFIENIEE (n-3 PUFA) OAFMSEEICIER NEE Y | 2 OE RN
HEHINTWD, 2vTh Rath~f = (DHA, 22:6n-3) 04 a2~ ¥ i (EPA,
20:5n-3) |XFFEREARMLCEIRMN &R0 | ZOMRBIFIZE L OGS, BEMHSCA ST IR L
DKFEMTH D, —J7, BOHHE - REREOE FEMICEL TX, EXIU0IXT 0, B
THE S TEH SN CTE 22, REICBE L TEEEHLON TR ENRZV, £ TAMETIR, A

FNEE RSy o ¢, DHA X EPA ORIBACTHAENREE CTHD a-V / L g (183n-3) IZEH
L., KICBTDEEREZMRA L, 4 COWELEMI D 587272 n-3 PUFA O#GIRE Ao
HZEEEHME LIz, BT, B RonBELEIT B A LD LODIEE A ERRFIHT,
ENO OENDOIEE Ry Z R L, iz e ImiE % 7o 5,

[ 2B 0515]

BEOBEE LMo BAE (Camellia chinensis) & AR ROFERM T 5 EREAS %
3 XD 3T, AKX —b— 7 naRL AREEE (Folch 7£) TIEE ZHhiH L.
HAEEEIX 12 A TF VAT AL L, AT a~ E 7T 7 ¢ — (GC) THRIEE DRI/ %
ST LT, £ 18X, #7267 mn~ NI 740—T, KIFEZ ZACHBE LT, FETT 7
I UFAFNEZATIALL, GCRBEXOH A7 u~ v T 7 4 ——<AAX7 hub— (GCMS)
THNEE 7 7 2B T DHEMFEHH AL D b 24T > T2,

[FEA - &52]

Bk, HROIREEEIIXENEN, E 2.3, 3.2%, %1722%2?0509%&&@
BREORWENT R COEM CTEWVIFEGREZ /R L, TEEHE KL LTHRASRDEDY) |
Ol & ik LT, BFICEWREE &R Th o7, BIEE ORI T, ﬁ%k%_ﬁu

L. Whb, BT % a2 ba—Y ) LUfE, 10%%28250 ) —NLiaa L., EmOEE
® n-3PUFA 2 FF>Z ERymoTz, —FH, ETIE, 30%LUEDa—V 7 LUl 26% %25
U =R E ., n-3, n6PUFA & HICHYEA S Z LR 0hoTz, IBREZ 7 A3,
WO KEBWIEIA T AT Y a—L (MGDG), PHT 7 RV T UL
7Utr—/ (DGDG) 72 EOFERENEE THY . IREDL BIEMEOT T 24 RIEIZH K
T5HT LRI N, _hﬁg@ﬁ%ﬁ)%\ AR - #l2S, W& & Hicn3 PUFA ICETrZ &
WAy Io T,

EoraE
AWFFENT U0 BaR R tH o, () F 2% o Baak HERERBERIOEHR - LET,
Analysis of lipid and fatty acids of Japanese tea, Camellia chinensis

Kaori Ueta, Hiroaki SAITO

Department of Food Science, Ishikawa Prefectural University, Nonoichi 921-8836, Ishikawa, Japan
Tel: 076-227-7456, Fax: 076-227-7456, e-mail: hiroakis@ishikawa-pu.ac.jp



H27 SHIEHSS 2 VO T2 RNA [B1E OER G S T OB

(EHIRZFR G T2 EED) Oa s TRES, I Edh, A e

IR, BBE W UERIZY 1 7T AR E RS & AT 5 & RBREN TRl 3 24758

DEYZBRORTND, ZHhBOFEIE, BARARICARWS AT AZA0 HT &) R RME R
JCR, EMIIPTE VAT AR BE LM T 52 L T, EMOREEED & ) B2 Y
ZOREREO, 2O TIXINE T, HEFEO— AR DNA M EEHT 5 2 & TREDOHKREZ R
9, IDNA [E§] OWFEREANITONTE 72, AWFZETIE, b9 — 2D TH 5 RNA Z I
= [RNA [EIE ) 1ZHEH L, AEAERANIZEBWT, DNA X B o AMEE & 2 D12xr L, RNA I
—ARETHET DD, BOREMEEZFF>, S5, RNAFHET MV - 7 U v 7R 2K
THZENTEDLLD, LVEMRBEL LD ENAEETH D,

AN T RNA BRI Z B ESE 505, DNA OBEWME L L TOREENS, £ 8% DNA %
AIANICEA L, 220 bERERIGICE Y RNA B2 BASE8ENEZ D, 20k X,
RNA R ITERE R & % LT (A—5&HT) 8ET 208N H 5,

Z ZCARMFRTIX, BEKS & %
L T RNA [EE2EHES 50 et &7
o7z, BAREIITIE, SHEHS 2R
Licy 7V HEEfRE 2 &> RNA [H]
¥ (K1) 2ETNARELTHY, IEE
PYEORY T 7 IUNLT I RFNVICEBE
RUKE), BROEEEFE LRI Lic®
HDORHIZ L > TRl 21T > 72, £ D
FER . BEHEILR ST, B O REA
A (HI:H2) O REERT 52 &

N2 5 6 5 6
IRCE T, BUE, RO DNA 7 = S e
D DOERG AT RNA B EE
T BROMWLE RIEL TS, AR TH, L RNA BRI E

INFETICHONERICONTHESE Lz,

Operation of an RNA strand displacement circuit under co-transcriptional conditions
Kotaro Ishihara, Yoshiya Ikawa, Shigeyoshi Matsumura

Graduate School of Science and Engineering, University of Toyama

Faculty of science, University of Toyama, Toyama 930-8555, Japan Tel: 076-445-6640,
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H28 ER NIEY ¥ Xu v LHERT 5 PDI R ¥ /X EORETR

(FIREEHT) O RS, EHFEX

[#&=]
INEBIRNTEL 7 F 2053 4 <1 U calnexin (CNX) 3 LK O calreticulin (CRT){%, #ZEME & X
I7EDT x =T 4 7 ICBD D B EEE BV CEEREE A B3, CNX BEL O CRT
I% PDIs (Protein disulfide isomerase family proteins) O UO& > Toh % ERpS7T EEERETEKLT HZ &
DINETITHALNEINTEBY, FIEX L XIEOT7 +— VT 4 TIZBITH, VALVT 4 K
TR EZMBI L T D EEX BTV D, I, CNX, CRT I&, ERp57 721 T72 <, o PDIs
EOMHAERT AR R SN2 &G D, B Y RV BT D vy Rm v
DOFEREJEIRS, 74— T 4 VT OWRPICIE L THITbR T\ 5 & PRRERD, 22T, AIFZET
IZW L D7D PDIs DFRBLARZELE L, CNX EFHA/EHT D PDIs DA Y —=2 T %{ToTz, &
7oy BT O Do To G IMER OBERERI R ENZ DUV TRRET 24T - 72,

[Hik]
HaloTag @5 CNX %4, Halo U v FEfit 7 7 m— A B — X RIZEE( L7z CNX [EERLF % 7F
WL, BiFEHNT, PDIs ICRTHTNNE D U EREIToT-, WIE»GHEEL PDIs %
SDS-PAGE T/ffi L. CBB YetaZATWMHAANER ORI 21T > 72, £72, F U TEREE NSV
DESETay b, LIFEERERHWEI—T 7 0 v T 0 720 iR Eca B U,

[RRLEBE]
TNE T RBRE D CNX IE ERp29 & L <AHA P o
(ERT % - LR ENT D, Fxid, CRT (B
TERp29 28 ERpS7 [AERICHEA T 2 Z L AL TH
DI WYY Sr T EL S Y ERp29 & FHAAMER
TH5ZEEHLMNTLTE, £7-. CNX-ERp29,
CNX-ERpS7 OfBEERIT. ZH2N 3.7 uM, 4.4 i ™ R i ™
UM TH Y. BB L7 RO CHAEERT Fig.1. CNX (Z%}9 5 (A)ERpS57 + & ON(B)ERp29
%2 EDURE NI (Figl), ERpST & OREAIME T PEEWHIRHEL N =TT 4 v T 4 27
9% mutant Td 5 CNX M346AY% 7= & Z A ERp29 & DA AMEH DI TIXA bz R5E4eT
Ee o7, ThiE. CNX OZFNZIUTK T DR EHRADN R —TIERWZ & 2R/ 3 5, ERp29 X
W EIRTCTHEET S Z L5, ERp29 (X CNX, CRT Z#fEd 5 ) o —L L THEELTWD &
EZBND, 5% ERp29 " RIEEN LTZY v Ru L H A —DERIZ OV TR Z21T-> T <,

1) G. Kozlov et al., J. Biol. Chem., 285 (2010) 35551-35557 2) H. Nakao et al., Biochem. Biophys. Res. Commun., 487 (2017) 763-767
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3) M. Sakono et al., Biochem. Biophys. Res. Commun., 452 (2014) 27-31 4) G. Kozlov et al., Structure, 14 (2006) 1331-1339

Exploration of PDI family proteins interacted with ER-resident molecular chaperone.
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H29 wRavA FOHRNIZ 2 FEMMALET I A RX—2 Ok

CEILREEE T2 S ilime) OARKE !, M2, e’

YR EHMT VYA ~—HIZE |dsEnsr/afons

FEIL. Amyloid-B(AB)~< 7 F REHEIR po) toc g st M/"f’- J(j\—t) ] '
ﬂ%ﬁ‘z 75‘)% & f£ Z) : & 75) % N Aﬁ /\070 cMCHEE &/ HTF HikERe/NT CMCH LRSS AF L ERO—R
. . HAHTLFERN AR
FRERE AL Fr— I — L2 D Nt ol .
N S 7= ~BPE a= o o= ‘
(1o AB ~7F FRREDREX, Ay SERUEEN g, “a A S - - GFPEEHIE
ELISA {EMEETH 2 D ERAETNEN ax as

Z PEICRRHZET 2 L0 9 MBEARH 5, AFETIE, A FUREEIE T/ b L RlG 2 v
RO EOEI T = o F R LT ED DRI AR MR DB EZIT o7,

[EBRRE X > X7 B GFP & AR FUR(GEI0)D =& h—T7ESI T D APris X7 T RORLA ¥
VR ERERL T, A FOVEIER XY Anti-GFP, Anti-Ap Z W = A2 T n T
4 7 Anti-AB FURHEERRGMERL &2 AW T Z 7 A L Ve 2 R O 1T o 72, E
7o, anti-AB PURZHREF L7247 /Wi 728 L, dotblot XV 34T - 7=,

[FE R & BREIESIKE ORE RN S, (FRLTo@ha 2 37 B IE, AR & GFP OB ZHT 5 Z &3
B IN HES TFEEO—EL R ONT, e ¥ VT EOENANT MV ERIELIZE 2 A,
GFPwt D AT ML L selelo—F AR LTz, ZDOZ 1%, A X7 F FOBAIZL Y GFP Ot
Kt N A Z /N2 L 2B 5, £72, 6E10 HiikZ [HE LBtk 42 VW<, e s v
WRIBDOTNE D FEREAToTE A, @GS 37 BORBMRL - ~OMI SR S iz, =
AU, ER U@ s 2 o N7 BITEA TR CHUR L A/ ER T2 2 6 2R L TR, 7IvA
RAR—Z WA E T DI T L U CHRET D Z E RIS T o T2, Ko T, AR L7z A ¥
VRTINS T OGNS Z N TE D LR ST, & ki IxR#ER & LTh
AR F L AF L m—Z(CMC) % IV TR L7z, 8 U 72 &3 IC 6B10 HLik & & S H7okL
+% Anti-1gG Hifk % IV T dotblot & W Bl 21T > 72, 2D & EALFHILIT I Y ARy MR T
X2, PikIEET 2 FmICHEFCTX 5 Z LR SNz, SRITIHR L7 AP Puikfikié
JRiA LA S T EDEN T = FNEL D 0HEER L T L,

(275 3R]
[1] T. Ochiishi et al., Sci. Rep., 6 (2016) 1-15.

Development of amyloid beta detection system based on fluorescence quenching by gold nanoparticle.
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H30 DNA f&G& 42 37 B & N T2 38 s -5 B

(EHRBET) ORJIRA, B8 B3

(FxL B
7 MRER ETHWS NS DNA FEET 4 378 TALE 1%, %69 % DNA FeH % 54800 |
BREICHEAETHZEDNHMONTWS U, ZO7-OMEH DNA 242 —/47 v b & LIZiREIEE LT
LI SN TV D, ABFZETIE, DNA fEA 2 2 37 8 TALE OFE) DNA (2K 25 BRI 70 ik
A %1% 7> L C TALE-DNA HEKTZARIC & 6 72 9 mRNA 25 21TV, £ D%, TALE O i %
THZETHEUNRIVEORBELBEDFA IV T THERRRIZRD Z 2R 5,

(EER)
Golden Gate 7 1 — =12 7V5% FH\ T DNA 4l T(CAT)s Z 787k 3 5 TALE Z{/Ef L, Z L7 K
7 vEA & ITC IZ L > T DNA A AN L7, BB TREEEZ1T 5 DNA OHERESIL,
T(CAT)s BL#IAS GFP & L <X T7 ' uT—% —0 BifIChlE Sz 2 fEA2 iR L7-, 4% GFP %
Bl DNA % PUREsystem |Z3 A L, TALE f7/£ FIZ81 5 GFP ORBEITo72, £ FaX— 3
. GFP OFEBAKNNEBINTZRZ Ty T 0 7 h6iHliL7-, £7-. TALE DR
FRELA & 72 D T(CAT)s 3 X O FERRFRACS T(CAC)s & i8I &R L 7= S F CRBROFEBR 21T > 72,

(R - BE)

FHEL L 7= TALE % T(CAT)s (2%t LT

FrRIZAEE D Z L ITC & 7L o y

Cormrespondin: ]
©7 b7 A bR SR, TALE e et = 2|
I X5 GFP OFEBLNHI 24T > DNA;_[LHH MMM 6fe 1T =9 GFP [II
7= Iff.?:l: % . T7 v —%—_F {ﬁ \z Transcription Off Transcription On

TALE 25563 %5 DNA 2320ERAIC GFP OFRBIUINHI 21T 9 2 L NFOHEN B 52T o7,
F7o. Anti-GFP IC K DV = AL T myT 4 7 vb, TALE iIRINE & U GFP OFBLE I S
NTCTEY, ZORERENIREN D Lo Z L3RSz, RIC, TALES T7 72 —4% — LT
59 % DNA Z VT, TALE 3 X O T(CAT)s f77E FIZd81) % GFP #BLEAT o 72, T ORER,
GFP B OMENL 2357, TALE Z IR L TWZRWRO GFP S HLE & 072\ G 23 R &
Nz, —J7. T(CAC)s fFE F TIEHBLA MG SN TE Y . TALE OFZFRACHIE 1) 72 38 BLHIER 2
HMETEXTLLEEILNLD,

(BE3C#R)
1) Mark C. Politz,; Matthew F. Copeland,; Brian F. Pfleger Chem. Commun., 2013,49, 4325-4327.

Gene expression control by using DNA-binding protein.
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H31 7T NS SortaseA & W TZFERENE T S v A Rk D /EHRL

(BIURBREEET) OKREH, HEE
WEEEM] ¥ o XV BT F ROT7 I uaA REKREZRAH LR A7 v 7B OEREMER
Vw—OE-BNERIN TS, T REXTF RIEALT 77 vy 7 & LTHEELH
CEAMNHHER OEARERT D, T OBHEREA RIZIEF T ERENRNZ En bR
EVEICENTME E LTI SN D, UL, ' 7 a4 FICHREEZNET 51213, 7 2 v Nl
HE~DOIERENVE S FOEEN LB L 7 W

. o . Protein & ~([E[ED + (EETE0= PIOteN B - Protein A ~{IJEFEEEES~ Protein B
DI, WFE f:a}%ﬂ@&:%ﬁﬂ%u\o i SrtA-medinted ligation

e ik, X7F FiEBEE Hglai
*SortaseA(SrtA) & HI VN 7=~ 7 F Nz _,,’j_,
Stress condition ¢ \ SrtA-mediated ligation
\ t T

B BOE & BERENE oy F 1 ek & LT

I/\\ 7 I /]) ]“v%ﬁ%ﬁ :*%%Ab‘ /\%i:l\: TrR»Ll;I.-erGt;tramer f rs
A te(IEED ! «.{‘
AREGHICHEE L, e 7 o4 p—— G“;:;‘G‘FP
NEfET 22 2 BRE L, ‘:._= ’
B-sheet formation

[GE] 73aA4 RE 8L
LTCTh7 AP A LT U(TTR), HREMEX /X7 L LT GFP, X7 F Nz & LT SrtA %
AW, TRTKRIGEZ o7 BREREHELE LTz, TTR 13EEE MO E W variant T 5 V30M, L55P
EHARBAER LTz, sitA OIE X 7L LT, Gly5 # GFP ® N KinlZfil& L. LPETGG % TTR @
C Rz ﬁALtonJgL%mﬂ4@)/&A/77 WCERfR L. 37 JE T2 BEREI DA > % 2]
— hTTIvA MeEITo7Z, BoNTT I aA RiTE ol CRINE TS D%, GFP 2L
SrtA IZ X D RISE AT > 12,

[FEREBLE] ThT HAOIIC L DT I A MOl Z T -7 & 2 A, TTRLSSP IZEE ¥ 7
(LPETGG)ft & D872 < 7 2 v A NlMEER AT 7=, TEM BIZIZB W T H kR ER O TE
AR Sz, & B, SrtA fF4E F C TTR L55P-LPETGG 7 2 v A RIZHE ¥ 7 (GGGGG)@ &
GFP OEEAHER SN, ZD L&, BEEMIZE D GFP ORIFIFFHEO b ofc, Lizhio
T, TTR L35P (37 F NHEREEER 2 IO T BB BHERL DB & LTl L TV D Z &R S
72o F7-. SrtA 174E F T TTR-GFP #A1K & G5(Gly-Gly-Gly-Gly-Gly)<®> A5(Ala-Ala-Ala-Ala-Ala),
ERIGSEEER, HEERPEE L L TELIETVEEWENI VSN LR Enz, 20
ZEDD, StA BEKNICLY | AR OBEEMEOVEEL bESITITI LR TE L LR
ha,

1) Tuomas P. J. Knowles and Raffaele Mezzenga. Adv. Mater. 2016, 28, 6546-6561.
2) Hongyuan Mao, Scott A. Hart, Amy Schink, and Brian A. Pollok. J. AM. CHEM. SOC. 2004. 126.
2670-2671.

Enzymatic preparation of functional amyloids fibrils using sortase A.
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H32 NMR (2 £ D HEHOAH EAEANT O 720 D HEBNE T 7 — 7 &k
(Aefededin K~ 7 U 7v) OYEH# + Yan Gengwei + [ O #i5E

W DERY I 2B FEO—oI%, AL (NMR) 0¢ETH 5, NMR
EITHESEMRICB T HAHTH Y | BEH O ERE M AAEREITIC W T EHE A R F B
0L, L L—RICHESBITERIEDOZARMENZ LIz, F L B — 27 25EHE L 7-NMR
AN MBS ZTLEY, E7 80 FUBEMRWZD, A — =T R E2FIH LT
JR MRS R A IET D Z EN LV, 29 LEZRIEEZ R T D720, FA72 I mtEsh %
T L7 T ORESOFEMZANMR 2N 2 TEE &+ 5 HIEOBRRICRY A TN S,

WM LAY ONMR JIE Tk, WHMEF O & KR & O OBRBEC A B & W o 7 25 [ B E

([THRAFE LIz AT MAVEERBII SN D, ZOWEZISH L7ZNMR #7217 5 72 011%, ik
PBRA T R R DT MIERIRICEAT LI ERNEETH D, Eo, FEHOATRHE

RRBUNI N T AA F o PNEHEIZED > TV b 7ed, ZOMAEEREIT OO T v —7
L DR RA A Ny AEFETICE W THBBIICHIE T A2 2 kb b5, £
ZCARMFZE T, BESHOFBAMENMR Gl Z AR L T 2B — 7 OB EERNE LT, T
K= RA I L BERERE T B 2 ERNLT-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic
acid (DOTA)IZH H L7z,

Bk L72DOTA % 54K & BESHIE S AR I ~ IR ERS Lok, 7 0¥ = FA A v ZRNL S H T,
TRIGENMREH OFE R, WD RIZ L D AT MAVELEBT A Z SIZRBI L, &R A A4
& OFRALIE LA L T2 & D22
MELEEHREZROD LN TE, & ot

HN
iz, A7e—7%2#HnWAZ LT, Z‘o HJ@
HO N NTY b
RO I LT T b F AT T CH.0H CH,OH o ”]o
ST b RIS ERE R A BT HO 0 AN H (NN
oH ¢ N—"N ozz
Z LT Lz, 22 &Y . DOTA NHAc O nNH
7u — 7 BPEG{ ONMRAH A E H AT ° OH b
X% 2 & 2B 5 LT, on M

X 1.DOTA 7Y u—7 %EA LT/ A R X Bk

1) K. Kato and T. Yamaguchi, Glycoconj. J. 2015, 32, 505.

Synthesis of a paramagnetic probe for interaction analyses of oligosaccharides using NMR spectroscopy
Yoshiki Hori, Gengwei Yan, Takumi Yamaguchi
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101 DANT 4 REFEY = I S RRETE IR O A R & S5 26 E)

(BRKHET) Ot HEre, mE A5, B H, AW DIk B %5

(S]] FAT AT V2 FEEER D FIEAT IR, KGR £ D FA— VAR & R EIC &
HYVANT 4 MW, Ve I =R ETEVERI O ARSI S D, ARBFSETIX, BUKSER
\CTF A FEE = AT NV E BN LT B T4 FiliE Al [CraHasN(CH3)2(CH,).SCOCH;]Br (CianSAc,
n=4,11,12)Z 6K L, KERRIZBIT H22EZFMTONTHRFT LT,

[F2Br]25°CIZ 31T 2 KESHE M A JE LA X B /VIREE eme [T XUREEIEIC LD E LT,
CANT 4 RABICEE D V2 =RIRETEMERI O A AT, ODS-100V Wi 7 A% V7= HPLC 4y
WrCHGR L=, £72. AV A XX, HORIBA SZ-100 % V7= BIR Y BGELIEIC L 0 3F4 L 7=,
[FEHR & BE2] CidSAc, Ci2l1SAc, Cia12SAc KIBIK DESIREEIX, Z11£1 6.3, 0.78, 0.45mM
BT HIRE 72 B R BLAL 72, Ci211SAc, C1212SAc SR ClE, @R EMITH 2 O Jfih 3Bl ,
T H7(C12H25)N(CH;)2Br (DDAB)“C%%{E'J EN DR T VIRIRIE cve lZxfIs LTz, Xy 7 v
BAOFAVIRIKRE 720, 346nm (235 1F 2 BELE O S R S S vz,

40°CIZH\ T Ci211SAc % NaOH (2 K W Ik 53 L | 24 IR¢fl#% 12 HPLC 234 L 725 R % Fig.1 12
R L7z, 210nm TR S A7z Ciol1SAc O B — 7 RS IEJRA L, 11.1 5312 2C1o 1SS Bk D 7= 72
E— 7 BB L=, —J7, HCLUSISR TR RN EST Lo 7o,

DDAB X7 )L DOEAIL 20.70m Z 7R L7=DIZxE L., Cial2SAc DE/IEY A XX 7.5nm FEJE T
HoTz, (Fig2) F7=. 7 H VIKDMECEEN, 120nm FEE~ L VA ApkET D5 2 E X 0o,
BUKPETF A= 27 LD il & BiKIEY 2V 7 ¢ RO, HEfEEhERIC L 5 L FHREN 5,

200 40
10mM C;,11SAc
+10mM HC1
150 | |4 |} 30 4 mM Cj,1258Ac
- b CullsAc . P
= ": 2.7 min 9 RN
=100 -': 10mM Cp,11SAc % - DDAB
< | +10mM NaOH g SN
:'. ! £ | Cpl2SAc
50 : 2C;,11SS .
! 11.1 min
0 = ;
0 2 4 [ 8 10 12 14 16 1 _ ki

Retention time /min Diameter /nm

Fig.1 HPLC analysis of 10mM C;;11SAc Fig.2 The size distribution of Ci212SAc

aqueous solution after the incubation for 24 h in aggregates before and after the incubation
10 mM HCI at 40°C, in comparison with the for 4 days in 4 mM NaOH at 25°C in
incubation in 10 mM NaOH. comparison with DDAB vesicular systems.

Generation of Disulfide Linked Gemini Surfactants and Aggregation Behavior
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JO1 RHRE T LT Y R b — A AR L7
fil T Wi D FEREBR IS E R E

(bt Rlbe) Ot 18, A

(=] 2TOFHEAAIMEOSFET L, ThbOYMMEAL AL LTuEET S, FiR
ikl 51T 2 EHEALFORIUL, TRIZARRICT DI EMRREDOS T ET VEBETHZ L
DIEFL ’l%ﬁ“(“%é ZLICERT S, bbb, BHERERERE O T LoV RIS U
<. ZL DG, WELFRRHERITED S 2/7R0, £ 2 TR T, By 7rra ) X
Ak%fﬂ%ﬁ(ﬂﬁ)ﬁ%®%% X0 BRI D T W53 & IEREBRINICIES 2 7' e 7T A
RS LT, BEHT LT Y ZNIAEYOELZ BT L, SilEff 2 RET 2T E FIETH

Y A REE L COIRRRELAZE R ORRFICE L TV D, N Fv—27 L LT—mRT/
KT 5707 T AOREZETET L, Aut /R OBEREEITo 1, Z0%, TurF
LaE—TCRPOEIRICIER L, TEMRRY AL 7 ¢ VEEEICH W B LD A — Ziegler-Natta
fil i D — YKL A DREERTEINZE F Lo, AR CIIRE O ST LV BFIZHO W TOHIBRD,

[Fi£] Ziegler-Natta fiit o>+

KTH D MgCl (kT DA = e —Minimum energy

WET ST AEEEL, 15M Egon

¢Cly "R ?Mw@%aﬂg g3 0

it & AT > 1o, BRI g o0

A AEROR T LI @am@z ¢ § 120 : ' :

BT AHIROT, HAkE A §E ﬁix g f‘fﬁ‘ 15;3 5% %}*

THERD Mg, CrERES  © X xﬁ ’Mﬁ o "553 iﬁ };#5&”

7T & TR A ERL L7, 1 2 3 4 5 6
Generation

BRI T LT Y XLNIZEIT D

AN ERIZ 158 E L, D

T%%(&MJmLm@By)K;é%LmLmﬁwizw# POMEISEEZREL, L1—Ly
METBUEARZBIR L, 28X - BREBFE 2R THRZREIT o 72,

[FE3 - &5 702/ T LA0FTH R % Figure 1 (287, AR ZR D ICON THEEERICE
T D REEEDO T R L F—MET LTV E, MgCl, ORISR EIZBT 5 8aR 7 /L= U X ANIE
WICHEL TV D Z L3y olz, b REEMEE, (110) - (10)HEICZNERxhsd 5 5 .
4 FfrL Mg2a Ty UL LCHEH LT, A47%I% Ziegler-Natta it i ORI SRIBRIRTH 5 TiCly 28
MgCl i EICWas L2 Rk L CTHEEIRE T 1 7T D EE L, ZOfER b AbE TG T 5,

Ab-initio structure determination for catalyst nano structures based on first-principle calculations and

Figure 1. Energy and structure evolution in a genetic algorithm.

genetic algorithm
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J02 ARG "VIEZ W=7 A2 XY F U fH L
— B IARE R O i aE R E

(BIRKBE B2 LR E IO R PR e o 2 —2)
OMEHMBAER 1, FIREE 2, Ml — 1

2] 7AxxxV T rEIIzoEO—EEBR(OMEFENOER SN T0D, RIFET
(X572 5 10 BAEEZ G, 7TAZ XU F D 10 WERE ZRFHL7-DO TEOREFIZ DN
THET D,

[EZB] M#HE22E L CFRFETEREZIT- -0, O4-AFL-1,4-F /23X DVFF
»-1(4H)- 7' 1 4 U ER(EPA20uM) . 1,3-V 7 ==L A VXV 75 (DPBE5SOUM), 7 A4 ¥
P F U HO~ca SuM) & Ede 7 v a kv A/ & ) — V[ EK(BOB0: DI E 35 CTA & 2 X—
K L. DPBF ® Amux(413nm) DR % 25 43 FBEF L 7=,

@AF LT N—QuM), 7 AH XY F UHH(0~ca8uM) ZEie s 1w R/ LE R A TR
Nd:YAG L —H—Jihi a5 L —H —(Q0mW,250Hz,652nm, - fifF Sns) % B4 L, 64 L 7= 102 28 302
(ZREFNT 2 BE D3 6(1270nm) 2 [ E L7z,

IERIODERBRIZ OV T, EP OORIZIWTHAET S '021%, DPBF 12 X o THOMITHE S i,
DPBF Hi2k® 413nm OWIN DD 3580 Hivd, ZDORIC, TAZ XY U F U HENMZ 5 & 10,
X, 7 AZ XY UFUBIC LY RIESE B4, DPBF O 23 il S 412 (Schemel)

25000
3
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20000 .
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N
oy T 0
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./ B [nm]
Fig.l B-h w7 &M I-BEOIRNIRELE
— =BT E D 10 #RESET AZ I U FUHE(B-I T )IZE 5 10, D 1270nm
IZBITHFEMOWNENE LIzL 2 A, REKRFMICHEABIEZ SN (Fig. 1), K7 A% X4
I OWT B RERO FEBR ATV, IWERHEZRDT-OTEALOFRER S WA T 5,
51 Sk
[1] Ouchi A. et al, J. Agric.Food Chem,58, 9967-9978,(2010)

Singlet oxygen quenching ability by astaxanthin derivative
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JO3 TaR)VAEGEN T 2 A VEET = X TF NV AT N E B r7uaTF AN
WA EROIER & 2 OB bRk

(BRKBE - HARS) OMRsER, FHEES, ARDul, EATEE, RaH—

[#E] 7oR) AT T IR A RRT =) =g, TAXIA KR, 274K, 73 /HB%
DEENTEY, HL<OORMEEELE L THELDNTEL., I 72 VBT =X F VT ATV
(CAPE,Fig. 1) %, 7’r RV ZAHOHNAMERZAT 2METH Y, #ERKF Th D NF-xB DL
EHIEE T ERIFICT AN M=V AEFET L ENMLN TS, BE#RTIE, CAPE & y-v 7
27X AN TaEET S LT CAPE BURL D B ADOFAESCH AR A MGl 25 2 & 3t
Sl ERRARHIEERCERL COFMN@ETH Y, FERIREETO CAPE L7 mF ¥ 2
MU (CDYDOAREAEH 2B fi# 95 Z L IFIEFICEHE CTHDH. AL TIL, CAPE & B-CD O al$s
BEREERL, TOMBYLEFEEZALNICT S 2 L2 BN 21T- 7

[%8] B-CD 6.16 mg & CAPE 74.0 mg Z{RA L, TX /—/L 02 mL &#fik 4 mL 2%, 3
W L0 BB L TR 1, Aoty 0 A/@
TV H R FEEREESHT(DSC), ¥R X BEHT(pXRD), Ei#ik NN

K7 v~ K727 4—(HPLC), EBEMKEILEQNMR) (X

03B L, CAPE <2 B-CD, YyHEYIRAW(PM) » bl L7z, b Fig 1 CAPE ORFER
[ & 8 52] AT O M8 Bitz. DSC T, * b ey
PM T 129°C|Z CAPE HISEDRR v — 7 BWMBEL S =7, AlpEd | 8PM1

| sample

BT TIREAL, S HICCAPE X B-CD, PM TIE . e
BENRN-T-E—2 % 20TCICHER L7z, pXRD(Fig. 2) T | ; é N
IZ. CAPE [T 12.1°, 183°, 224°\l3 ¥ —77RbE— 7 PEES | f

ni=. £7-PMIE, CAPE & B-CD D4 — & ELADET § § ‘ b)
SN — v EIOR L2, BEEASERY T vEER D i
RIp DB — &R LT, #ifTh o CAPE & B-CD OE/VILA
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