4D01

FIh)EREZETCEFFEREAICEITS

B FOEFREDHEHMAICS SEIL
BERKE RABLL, SRR B, AR FOERE
O LB AR3e', #Rie B2, feig RH, ik spk?

Investigation of electronic states of polymer electrolyte composed with
alkali metal salt and PEG
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[Abstract]

Polymer electrolytes (PEs) are composites polymer which have ionic conductivity. PEs are
prepared by mixing Li salt and poly ethylene glycol (PEG) in this research. Because they have
facinate natures. PEs are expected to use as electrolyte in Li batteries, solar cells and fuel cells.
However, they show very low ionic conductivity in solid state without strict control of
conditions scuch as combination of material, those concentrations. Many researches have

been conducted to increase ionic conductivity.

In this research, our purpose is to make an indicator when we investigate to improve
conductivity of PEs. And we find that changes in electronic states of base polymer during
forming complex is the candidate. PEs have electronic transition in Far-UV region
(140-200nm, FUV) and these transitions are difficult to observe in condenced phase. So we
use attenuated tottal reflectance spectroscopy in FUV (ATR-FUV) to reveal origins of
changes by forming complex.
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Superionic Conductivity in a Porous Coordination Polymer
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[ Abstract] To elucidate the influence of ion identities of ionic liquids (ILs) on ionic
conductivity of the impregnated metal-organic framework (MOF), a variety of lithium-
containing ILs were impregnated into a zirconium-based MOF with large mesopores, PCN-777,
through capillary action. Framework structure is preserved throughout the impregnation process,
and elongation of alkyl chains in both cations and anions leads to the reduced ionic conductivity.
A partial substitution of 1-ethyl-3-methylimidazolium cation with lithium ion also reduces the
ionic conductivity, and a hybrid incorporating lithium-free IL shows an exceptionally high ionic
conduction; i.e., a high room-temperature conductivity (2.78 x 10> S cm ') and a low activation
energy (0.11 eV), both of which not only are among the best values reported to date for IL-
incorporated MOF hybrids but also can be classified as a superionic conductor.
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[ Abstract] Recently, we have succeeded in the preparation of two isomorphic salts,
Liz([18]crown-6)3[Ni(dmit)2]2(H20)4 (1) and Li2([15]crown-5)3[Ni(dmit)2]2(H20)2 (2), both
of which possess ion channel structure formed by a one-dimensional array of supramolecular
cations composed of crown ethers, Li*, and crystalline water molecules. For 1, the Li" ionic
conductivity at 293 K in the crystalline state was enhanced from 1.89x10°% S-cm™ to
2.46x1077 S:cm™! via dehydration. In addition, analysis of Li* ionic conductivities of 2, which
incorporated a crown ether with a smaller cavity size, at the same temperature both before and
after dehydration revealed values of 1.93x107® S-cm™ and 7.01x1077 S-cm™!, respectively. In
this presentation, control of Li" ionic conduction and electronic conduction will be discussed
in detail.
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Infrared Pump-Probe Spectroscopy
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[ Abstract] IR pump-probe measurement for the OD stretching mode in KTaOs was
performed. We observed the induced absorption signal corresponding to 1-2 transition for the
first time in oxide crystals in addition to the bleaching signal of the 0-1 transition. Both
signals show long decay times of ~200ps, and the potential anharmonicity is found to be 3.6%.
We also investigated temperature dependences of OH/OD absorption spectra to explore how a
proton/deuteron interacts with the surrounding lattice vibrations, and identify the phonon
mode which causes the potential fluctuations as O-Ta-O bending motion. On the basis of the
results obtained, we evaluate the potential energy surface on which a proton/deuteron moves
and discuss the proton conduction mechanism in solid oxide.
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Fig. 3 (a) Two-dimensional map of the pump-probe signal of the OD mode in KTaOs. The bleaching signal of
the v = 0—1 transition and the induced absorption signal of v = 1—2 transition are observed. Transient
absorption spectrum at delay time T = 10 ps is shown in the upper part. (b) Time evolutions of the 0-1 bleaching
signal at 2565 cm™* (red) and the 1-2 excited state absorption at 2473 cm* (blue).
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Development of circularly polarized organic light emitting diode using
chiral perylenediimide derivatives
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[Abstract] There is high interest in circularly polarized luminescence(CPL) and circularly
polarized light source because of owing to its potential application of 3D display, future
optical quantum information processing and communication and light for plant growth control.
CPL emitting device composed of inorganic materials are reported as chiral light-emitting
transistor or as spintronics device. CPL emitting device composed of organic materials have
been proposed, though hardly reported. Due to utilize transistor structure or spin current,
complex device structure is required at inorganic CPL emitting device. However, at organic
CPL emitting device, CPL generated by chiral molecular, so device structure will be
considerably simplified. In this presentation, we report that fabrication of organic light
emitting device (OLED) composed of chiral peryenediimide (PDI) derivative as luminescent
layer and its character.

[ ] PR 638 (CPL; circularly polarized luminescence) & 369~ % Jelii, 3 kT 1 &
T LA LW DIFE BB E EITA~DIE 72 ERfe 2 2BLEN G | T IERZHEHTH
%, BRSNS 72 5 PR T A Ak, FRIERIEERAZDIE b T o v R X100
PEER A WA Y bR =7 ZATF AL ARIBHRE SN TN D, —F, AHEHIG
72 % FURIEFEICT /A A%, 1% i@éhf%é%@@-%@ﬁimiﬁbfwﬁw
DN D70 DT A ATIE, BEEMNCF TNRIBELEZFHET S 2 EPARETH S
e, FT UV RAZREERLA Y R L THRC AR E S D 7o oM T N A
AME BT 5, —7 . ABEMELZ W TZHREEREIET A 2T, F0 I
X7V T4 2BALMREEZRAESEDL 2 ENHRL 70D, T S A4 X X0 KIEIZ
ARIRENEFLTEHLEABND, A, BAITHFREEZETLHF T 0~ b
>4 X R(PDI; peryrenediimide)#%i& (K T& % R-PhMe-PDI % 386812 W 7= A EL
AT OER E 2 DRV 21T - 72D THET 5,

(@) (@)
Q ==
N ' N— Al 3l
o) ~ RPiMerDl |
0 ob PEDOT:PSS j

ITO
Fig.1 R-PhMe-PDI Fig.2 structure of EL device



[5#:] R-PhMe-PDI DA FITBEHR DA ik %2 BB 1T - 72[3], BHRICIX, A V71
AT a—L, T T L, UV-24 Y VEIIA T TR A LLFE L 72 1ITO Ffk
W=, ITO WD L2, m—1LEAETH D PEDOTPSS % A B> 22— h CEHR
L7-%%. R-PhMe-PDI Z#EHZE755 Lo, BNBIZT VI =y AR EHZERGE LIERE L
72 (Fig.2),

ORI 2T 5 7212, H 7 AHMIZ R-PhMe-PDI B 227875 L 7= 7 D Y
AT RV AR MVERIE LTz, ELEF & L TCORMEEZ G 572012,
TER L7z EL OB - E-HEARAAE, EL LAY ML Z2RIE LTz,
[#EXR - BE]

TR D B KRNI 13 501 nm TdH - 72(Fig.3(b)), 7 F T & R 7 F U RIE CTOH
KWL F 1% 491 nm TH D Z L 225 (Fig.3(a)). WX ART MUVITEETH Z LIk
STHEFEEEMIZY 7 FLTWD, BROEEH KX 655 nm TH VY | ImERF O
R 537 nm &g T 5 L RE S REREMIZS 7 R LTV 7z (Fig.3. dotted lines),
FIE AT R IR AT LV TIIHERR SN IRENERL Y, FEE O HDE
AR RV TIEHEEL TWD, A R—27 A7 MIEKTInm, HEET 154 nm TH
D, AR—=2ZAT7 FBERLTWD, ZOEEOFRNZFENL, b Chbk Shicikig
Doy BEE LT BRI DO 75 1 L hiE S S REBEZ R LIELT 5, =F o ~—3)
ZEEZLND, PDIRE L7 PRIE CREMENEVEE T, 9tz r"d010%
IE, ERICT A Z T ~—RNERTZENMbN TV D,

VBRI L 72 B ICEELZEHINT 5 & 10V OEREEZEIINT 5 Z & To 3.1 Cdim? D
R¥HEAECT, EL A7 LD E—2712667 nm TH Y, A7 hLOEIRE PL A
AR RV EEPUL TS Z ENB(Figd), ELbzFU~—RNTHDHEEZOBND,

BHEFFECOMECEES LI THET 2 TETH D,

:_. —
+ =3
- £ 3
c =
E £
.I'F‘
’ \‘»
t b
! 1Y
b
00 = - | | |
400 500 00 T00 800
P 400 500 600 00 800
Wavelength (nm) Wavelength (nm)

Fig.3 Visible absorption and diffuse reflectance
spectra (solid line) and photoluminescence spectra
(dotted line) of R-PhMePDI in (a) THF and (b)thin
film

Fig.4 Electroluminescence spectra

e BEN
[1] Zhang, Y. J. et al. Science 344.6185, 725-728. (2014).
[2] N. Nishizawa et al. Proc. Natl. Acad. Sci. USA 114.8, 1783-1788. (2017).
[3] Shang, Xiaobho, et al. Advanced Materials. 29.21, 1605828 (2018).
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Study on the vibrational Stark effect of polycarbonate thin films
oKen Yoshinaka, Yukio Furukawa
Waseda University, Japan

[Abstract] Vibrational Stark effect (VSE) on the infrared spectrum of a polycarbonate thin
film has been studied. \oltage-induced infrared difference (VSE) spectra of a polycarbonate
film were measured by the FT-IR difference spectrum method at 78 K. The VSE spectrum
due to the C=0 stretching mode was observed. The asymmetric C=0 stretching infrared
band was observed, and attributable to the overlap of the bands of two isomers around the
O—-CO bonds. The observed infrared band was decomposed into two bands, vi (peak
wavenumber, 1770—1779 cm™?) and v (1778—1789 cm™1); the observed VSE spectrum was
decomposed into the Oth, 1st, 2nd derivative spectra of these two bands by the least-squares
method. On the basis of the sums of deviation squared, the coefficients of the second
derivative spectra were obtained. The absolute values of the change in electric dipole
moment between vibrational ground and excited states (| A u|) were determined to be 0.0502
and 0.0731 Df * for v1 and v2, respectively.

[FF] WEIANTES 20T 5 &, OB RREORLN, B - IREh— 1L X — (T,
BBE—A L MR ERNET D, IRE T kL X — UGBS T — A v F OELICHKK
T IR AT SO (BNFETL03LLT) X, IEE = # /L7 % (vibrational
Stark effect, VSE) EIEIFNTEY, F4 AL KDL OSF O BT BN % HE
THZEMARETHSH. LnL, O ROEREDLYETHRENDL /3 RO VSE
IZOWTIE, SRR RNT T IEEDNHESL STV TV WORBIRTH H. AIFFETIE,
YO=T VT TIRATF v 7 L LTALKFIHENTWAHRY —ARx— K (Fig. 1)
Yo7 E LT, VSE ZHIE L, B X7z C=0 HfgiRIh N RosyE L VSE O
fEATIZBA L CREL <MET L 72,

[HE3R] BN & EEIIIRF O FRI 22T SV DFETH HEBEFEART ML 7b
B VSE A7 RIVAAIE, IRAXD X HIZ, RIART MVAWEZED 1, 2 RIE5
AT MIVORBRIEFES TRIND.

_ o By _a A C, @ A
AA®) = (fF) {AZA(L.}+ = (= )+3[WC: »—{H:( - )} (1)

ZZC, FIIENEY, fI3RESMHESRE, h 277 7, cldt#EThs.
CO fEiEEI 2 2 R4 FORE) & AL LT, 4 EOEREE CIlIRIEDOER Y
MV EEIINER N7 MVREETHDH Z EnD, C, %, IREIEE & 5 —FhiEd ke o
PHGA-E— A P ZDHE|Au| & RO BERIZH D[1].

LY 2 HC_ CHs
[£B&] BaF, MK 212 Al 2 55 nm EZ2K5E L, D o
SOR®
8] 0 n

ISR Y =R F— R ORI (B9 500 nm) % %

N g N7 U7 z ) B2 .
Era—MIROER L. 51T Al % 55nm #HZ Fig. 1 Polycarbonate



mEL, WEHEBELELE, 0LV EESEY S 0.12
AF ALy MY AT T, 78 KT, FT-IR 438 010
RHERVT, EAY MVRICE Y A EE
L 72[1]. = E:Zj: ~---fitied
[FEHR - BE] RN —AKRF— D C=0 fdfg/ > 002
RDIRA ALY Rl VSE AT KV EFILFEN 0,00 P
Fig. 2a & 2b (TR L7z, JRAMVRY RIZFERIFRTH D, 107 (b
O-COfEAEDLYDaALYRA— a B iied 25 7 05
DEVERD C=0 ffiffi/ N> FOER Y LFHS T T 0oy
B2, 3. ZOWEEBEIL, 2 DDAV R (HWRA " os

(a)

1782
1773

observed
----fitted

Ea— VLY OIRAGEIED), vi v, (T0EIT 5 IE ~1.04 /
ERF LT FHART USRI LT OB =2 20 1800 170 160 1740
A 1770~1779 cm‘l, vo DY — 7 Wa 1778~ Wavenumber / cm

1789 om * DRI Lom *fpic B ST, < 9y T80 e o e
E21T o702, ENZLES 1665~1865 cm L fEIE D7 C=0 stretching region.

ZED 2 Fefnk Fig. 3a L. FEED 2 TR,

FWEIR C/hNS 2l a2 R LTV D, DEILTZ2 5030 RO 1R E 2 IRIRGF AT R v
ERHR L, B2 F|IEIZE D, VSE AT hLE O, 1, 2 RO AT S VEROIZ O3 T 7.
ZDLEDEAED 2 FE Fig.3b IR LIZ. INERMEEZ B OAWEEEN 2 5H Y, iR
SN REIOFRZED 2 /NS I D5k E B> T b, £ 2T, #R4h & VSE
AT MIVOFRZED 2 T &AL LT, 20O H /NS WIAG D % il
e Lz, BE— 27, 1773 L 1782em Th 7=, Z DD & VSE A7 |
NI Fig. 2a & 2b ICHEER C/RL7Z. F=0,2.0,24,28MVicm OF — X > 53K
D72 2 IR DIREN S C L, &2457-. K@) &= HWT, 1773 &£ 1782 cm 1 R R
AulZdtE T2 L, £nEH 0.0502 & 0.0731Df T &7p o7z,

(a) 1779 (b) 1779

1778 25 1778 8
1777 20 1777 .
1776 1776
Tg 1775 15 —‘g 1775 X
S 5 o 4 S,
1774 10 L1774
> >
1773 2
0.5
1772
1771 0.0 0
1770 1770
T T T T T T T T T T T
1778177917801781178217831784 17851786 1787 1788 1789 1778177917801781178217831784 17851786 1787 1788 1789
v, / cm’! v, / em’!
Fig. 3 Sums of deviation squared for (a) infrared band decomposition and (b) VSE spectrum fitting.

[1] K. Takashima and Y. Furukawa, Vib. Spectrosc. 78, 54 (2015).
[2] J. Lu, Y. Wang and D. Shen, Polym. J. 32, 610 (2000).
[3] N. Nagai, I. Nishiyama, and H. Ito, Appl. Spectrosc. 67, 1132 (2013).
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Intermolecular interaction analysis on Indomethacin/cimetidine 1:1
mixture by infrared spectroscopy

oYuta Otsuka, Wataru Kuwashima, Yosuke Shimada, Satoru Goto
Department of Pharmaceutical sciences, Tokyo University of Sciences, Japan

[Abstract] This study investigated the effect of phase transformation on indomethacin
(IMC), cimetidine (CIM) and their 1:1 metastable mixture used by IR spectra and multivariate
analysis. The IMC form y, CIM form A and IMC-CIM 1:1 mixture molar ratio samples were
heated at 303-453 K for 5 min. The heated samples were investigated by Powder X-ray
diffraction analysis and infrared spectroscopy. The PXRD patterns were suggested the IMC
form y, CIM form A and their 1:1 mixture samples phase transformed into IMC low
crystallinity form y, CIM amorphous and IMC-CIM 1:1 complex samples, respectively. IR
spectroscopic analysis combination with singular value decomposition (SVD) suggested the
polymorphic transformations of their samples. The principal components shown the process
of phase transformation of IMC-CIM 1:1 mixture samples. The vibrational spectroscopy
suggested the hydrogen bonding between imidazole groups of CIM and carbonyl group of
IMC was one of important factors on their molecular interactions.

Abstract in English (ca. 150 words).

(7]

= L DY IRME T A FHIRITRE 2 2T 2 BERY B PR ED 1 D TH D, A
¥ RAZ T U(IMC) -2 A F V2 (CIM) LLIREWIZIMBGLELZ K > TESy 1 CTOH
AAERDER S NFEREAL L, K~OEEMEERM L35 Z ERMESN TS [1] F
7o, FEMEIREZFIH L7IAL PR EEDNMENZ E RN M6 TR [2], A
RSB EENFESVE S EPLICEE L 70 5. FEIROKASOERMEMEN E IR S LS
WD R[N DR N B WEIRK T & 72 B 728, Boy 7O BAEREITEDBIR RO
5%,  IMC-CIM MEVRAWITIERE R IETH D720, Bk XBRIETEZ & ot
HrCORHmITEE L. AFFE T, RIIEVESWICR T 2B/ EH O 2 BR9E L,
TN IEiER KON H L FEEZ A G DY D Z 2L > TR L7z,

[5E]

IMC form vy, CIM form A 35 X OWE &Lt IMC:CIM=1:1 (ICmix)» 5 72 5 M EIRE
DOFEHS 103mg % 303 K 725 463 K £ T 5 piMnEL L, =R Tt Lz, L 7=
B2 KBrifn R IR AR L, R X R BT 24 {& (RINT 2000, Rigaku, Co., Tokyo, Japan)
2L > THIE L. £7RA WY & E A 13.06mm 3 X OVE S 20.0 MPa (2 T EAERL
EL, EFTAFEMAKT, AP 400 cm™ to 4000 cm™ (2 THRIMy EE(Nicolet is5,
Thermo Fisher Sci., U.S.A)IZ T A2 hLZHIE LT-.

[#ER & BE]
IEAZ 3172 IMC form y, CIM form A 35 X TV ICmix O b4 2 PXRD [El#fi /3% — /12



X0 FEERPE R R L7, MBS 72 IMC form y sUEHIA BT &2 B0 2 B 5REE )
KT L, HomRdeB8ibnmS . %o CIM 8L O ICmix B TlE, e
—RXH = L7572 CIM form A 15 L OWENR G W) 6 IEEIRREICERE L= Z &2
REIT.

IMEAS 72308 D IR A7 R VORI T o1 MFH A AVEA 254 L7=. IMC form y
ITINENC X B4 FEELEAIZ L > T 1736 cm™ |2 C=0 #EAHkDF -/ — 7 3
LU 7=. CIM form A [T NEC X 2 IESELIZ L > TC=NFEEHKO B — 27 73 2176 cm™?
25 2161l ecmtizy 7 b L7, KV EEMARIESE LR o701z, FhEo 1 kK
5 IR AT M ATH it AU R A 5 R (SVD)NZ L » THE AN T A —Z —Z R
L7, BEHENEET R EREI ORI ) D By EiE 2 L x 7o Uiz, FEd
EAWIRE Z, MBRE RSN RAaT o AT ¢ v 7 il L - THEE
L7z, BRIl B U= 8RR E T IMC, CIM B LTV ICmix I2BW T2
A, 4739K, 4151 K 3L 1N3835K L72o7-. IMC form y 3 X O CIM form A 1271
FIHRE SN TV DHELS E—E L7z, [3] £7=, ICmix #EFTIE IMC 3 L O CIM Dt
HEDBIERLS R Z ENRENTZ. HBEINTZ SVD T VORFRRT M iz k-
T, BB OIEEITLED IR A7 ML D Y7 M EFHE LT, 055, CIM form
A TOorTHAKREREB LOVIMC form vy (281F 500 FRIKEBRESDINEIZ L > TE
fELTWD Z EAURIB X dLiz. B L CTHEA S L7z ICmix 7UEHT, WEURAIIREL Y
% CIM & IMC O 7RI 72 72 K FEREA R v MU — 27 2Rk LIESREDIRREIZ 2 5 2
ENBIIFMNCLEETHDH I ENEZ BN,

[1] Lim, A. W,, Lébmann, K., Grohganz, H., Rades, T., Chieng, N. (2016) Journal of
Pharmacy and Pharmacology, 68(1), 36-45.

[2] )| £ EAfE (2016) 7 7 /L~ 7 52(5), 402-406.

[3] Shimada, Y., Goto, S., Uchiro, H., Hirabayashi, H., Yamaguchi, K., Hirota, K., Terada, H.
(2013) Colloids and Surfaces B: Biointerfaces, 102, 590-596.
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Relaxation of photo-mechanical crystals

oKenta Gotol, Fumito Tani'
! Institute for Materials Chemistry and Engineering (IMCE), Kyushu University, Japan

[Abstract] We prepared a new class of photo-actuators: The photomechanical properties
can be switched by structural phase transition. Upon irradiation of the light (A = 370 nm), the
crystal 2 quickly showed photo-mechanical response with a narrow displacement, however,
when heated, the crystal 2-H responded slowly in back and forth mechanical motion. The
phase transition of 2 was clearly found to be transformation of the molecular alignment from
orthogonally stacking fashion (H-aggregate) to parallel stacking (J-aggregate) of the molecule.
The spin system structures of irradiated crystals are also different between before and after
phase transition. While crystals of 2 have two spin systems, crystals of 2-H showed a high
symmetrical spin system structure. The relaxation of spin species was evaluated by using
stretched-exponential function. Crystals of 2 were found to be broad distribution including
multiple relaxations. Contrary to this, crystals of 2-H have a narrow distribution with being
close to a single relaxation.

(]

B2 IR L0 TN B U D EEED A I FEOBM S E I ALE

SIFONDFH LA D = DR E RN Uiz, MBI T VX vT S U E A2 AH 9
HF7HLVTUA IR, BERRECERFICEIY 7O AFEOARICHE S @iz
b%RT. 1 BLXOENSFHEROR MBI L D2EBSEEZRT. 1 DT INT
=AM OBENFE, 7VHNT =4 B I ONRARAMEE RO D b
T TCOHFOHFRSNEMICER LTS EELZLND .

A[E], AT LR L EEDRF R A 4 I LTALEW 2 BMEEEB A /LT, EkEED
TAAR T ZEND o0, P T22II0 LD FRRLRICRE L - etz
FERLT D73, a8tk Q-A)CITTATICHEE L~ 2B(b9 5. 2 ORFIDEN DT
D, FIREHT X 2 BB I SHR B R 1 TR - 7288 2 oR 7. 2 OfG b 13 IR
IZ X0 FTHONIIH I EM LU E T ol LT, O 0
Rt 2-H ORGSR T~ LR, W7 ISR 5. o O

N-R
TOIEFHEFIERLNTH L. IWEOESITEHL T, #IKT
? UV-Vis-NearlR A7 MVOBEERIENTIX Z N ZSRF Lz, Op (CH)NM
FEHRGRE D A & AR L UORERNZ DWW THE L7, ESR Off 2. R =-(CH,),NMe,

RaFcHET S,
[=8]

T F= MU ADEOHEEEICL VLAY 2 @f*aaéfﬁt R IEE 1T 105 °C TH
-72. 120 °C ’f%&&@fi L7=b D% 2-H & L CTHIZEIZHW-. ERR X Bruker ELEXSYS
E500 43 Y6212 TRtk L 7= (X band, 100 kHz mod.). /KERZ > 712 370 nm D/ K/ A
T A IVH— 7& L COBIRICHW .



[f&ER - B8]

L% 2 DFEEIE 105 °C I CHER by |
I X e A ﬁd:EIEIEP 2 i ?c‘f Tt 2

zx%@&@mmm$ﬁmﬁgbk%
W~ LT %, CPMAS C NMR 725
EBRIIEREEE L CnD - e 2H
W ino T, FRRSHC X B L B D J 04|
I 1R 2 HE B % T B 012 % u

0.2

LT, %ETHD DA —F —DREH 000
REITH ST B 347 348 349 380 351 0 500 1000 1300 2000
D = 1% v A) S AN Magnetic field / mT Time / sec

Figure 1. a) The X-band solid state ESR spectra of 2 (top) and 2-

572 ESR ORE 21772 - 7=, Fig. 1a)
ITHREE DAY MV TH D, T
2 DIKIEA D A B ARG I 2 FAFET 5.
ZDHH Mg, =2.0040,g,=2.0018,

H (bottom) after photo irradiation (A= 370 nm, 34 sec). Spectra
were recorded at ananaerobic condition. Red traces represent the
simulated spectra. b) Decay of ESR signal intensity of 2 and 2-H
at an ambient (2:0O; 2-H:[0) and an anaerobic condition (2:@;
2-H:W), respectively. The lines were drawn by curve fitting
based on stretched-exponential function.

FWHM = 0.059 mT D A U Ff, & 5 —
FF1E g.. = 2.0044, g,, = 2.0030, g, = 2.0018, FWHM = 0.030 mT DA FETH Y, Zi
ZND1:025 OEETHAET D, IB%Z 2-H CTIIREEARD. oA U HiEdg,
=2.0043, g, =2.0022, FWHM = 0.058 mT & XFRPEDNE 72> TWDH T ERmho .
RIZ, KRR TR LOBEK T T 2, 2-H OFEsaIOERST 2 30 501772 > 72D B, ESR ¥ 7
‘)‘11/0){)325272 FL&k L 72 (Fig. 1b). 3 DAL/t stretched-exponential BA%LIZ THE
M U7z, BURBAL L2 EWL)IER O L D ICHE S5 I/ I =exp[(tln Y], 22 Troold
BERFEER, 1202005 1 OO TH D, (KIEM 2 O I KRR TB L OB F T
0.59~0.61 TH->7=DIZH LT, @R 2-H ® 13 0.83 705 092 DRI TH-7-. F7=
T OHDFEFMEER 4 558 Th o 7o, TR0 5 21IXAWSAME S o T2 2 O Fﬁ;a
AL TWDOIZX LT, 2-H ITIEFITHROOAMA CHREFIZIENZ E RN ootz Z
DFEVFEFIRERNZ 6 S U C, 2-H OFE AT IE R e & & 0”7
SEIOWFE A8 LT, SRS IIHERAICE 2 i 2 DICEE RN FTHDH Z &
Dot 20X 5 RS ZEOFMmT, fimOBERBISE LS F LD T F
N EDFEOD T ZHEST D5 ETERNVIZR DO TIERWrEEbhs.

[Z% 3]

[1] Y. Matsunaga, K. Goto, K. Kubono, K. Sako, T. Shinmyozu, Chem. Eur. J., 2014, 20, 7309.
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