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Photochemical reaction and solvent effect of boronic acid derivatives
having naphthalene skeleton
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[ Abstract]

The 6-carboxyoxy-2-naphthaleneboronic acid (B-Nap-cb) is one of the chemical sensors
which have high selectivity for biofilms. Biofilms can be the pollution of foods or materials.
B-Nap-cb is one of the boronic acid fluorescent probes which has naphthalene skeleton, and it
emits fluorescence under acid condition, but it loses the fluorescence under basic condition.
Although, even under basic condition, with a sugar molecule, such as glucose or fructose, it
shows the fluorescence again. Hence, B-Nap-cb has high selectivity for sugar molecules
under basic condition. Biofilms have sugar chains on their surfaces, so by modifying
polyethylenimine (PEI), B-Nap-cb is prospective for the sensor to detect sugar chains on the
surfaces of biofilms. However, the fluorescence-emitting mechanism of this molecule is not
elucidated. Therefore, we will discuss the details of the process of photo-excitation and
relaxation of B-Nap-cb, especially focusing on the charge transfer and its solvent effect, by
using ab initio molecular orbital method.
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Table 1. Vertical excitation energy of B-Nap-OMe by SAC-CI method

Energy/eV
MIDI? cc-pVDZP Experiment
B-Nap-OMe S, « S, 4.56 3.98 3.78¢
S, < S 6.74 4.39 441°
B-Nap-OMe-ox §; « S, 3.78
S, « S, 4.47

& optimized by SAC-CI/gen method
b optimized by MP2/cc-pVDZ method
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Fig. 1. The structures for Fig. 2. The electronic transition of B-Nap-OMe

the ground state of B-Nap-OMe
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Development of stable picosecond time-resolved Raman spectrometer and
attempt for high sensitivity detection of transient species
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[ Abstract] Picosecond time-resolved Raman spectroscopy is a decisive method for studying
transient molecules. However, it is also a technically challenging method. Stable picosecond
light pulses are not readily available. Even if a transient species has large Raman
cross-sections under a resonant condition, observing transient Raman signals in a reliable way
is still difficult. We obtain stable picosecond light pulses by converting femtosecond light
pulses to the picosecond pulses simply with a volume-grating notch filter. We also try to
enhance the Raman scattering probabilities of transient species by using surface enhanced
Raman scattering (SERS). We prepare stable Ag colloidal solutions in which the colloids are
dispersed in ethanol with poly-ethylene glycol for this purpose.
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Ultraviolet photoelectron spectroscopic studies
on Madelung energy of ionic liquids
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[Abstract]

lonic liquids (ILs) are salts in a liquid phase at room temperature. ILs have attracted a wide
range of scientific interests due to their unique physicochemical properties such as low vapor
pressure, thermal stability, non-volatility and ionic conductivity. Such characteristics are
known to depend on electrostatic interaction, hydrogen bonding, and entropy effect. In
particular, Madelung energy, which is a sum of electrostatic interaction, is quite important for
understanding their unique properties and how ILs possess a microscopic segregation
structure different from typical inorganic salts. However, it has not been studied well and
many unresolved problems still remain. In this study, we investigated the electronic structure
of the valence band of ILs by ultraviolet photoelectron spectroscopy (UPS) to evaluate the
correlation between anion/cation structure and Madelung energy of ILs.
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Fig. 2. UPS spectrum of [Csmim]Br. Black,
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Absorption intensity of the first overtone of OH stretching vibration of
Methyl p-hydroxybenzoate in chlorinated organic solvents
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[Abstract]

One of antiseptics such as foods and cosmetics is methyl-p-hydroxybenzoate. The
near-infrared / infrared absorption spectrum of methyl-p-hydroxybenzoate in chlorinated
organic solvents (CCls, CHCI3, CH2Cl2, C2Cls, CeHsCl) was measured. Relation between the
frequency and absorption intensity of fundamental and first overtone of OH stretching
vibration and the solvent parameters such as the dielectric constant was investigated. The
frequencies of the OH stretching vibration were observed at the lower frequency as the
solvent with the larger relative dielectric constant. The anharmonicity of OH stretching
vibration showed a tendency to be small as observed at low frequencies.
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Fig.1 Molecular structure of
Methyl p-hydroxybenzoate.
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Contribution of Phosphate Anion Alternative to Enhance/Decline Solubility
of Acidic Drug
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[Abstract] Solubility of drugs is important characteristics to effect on bioavailability. For
ionic drugs, this property is, however, sensitive to different buffers. The solubility and the
dissolution rate of ibuprofen (IBU) are changed by the buffer composition.[1] We reported the
melting point of IBU went down in the presence of lidocaine (LID) because of a synergy
effect of IBU and LID.[2] In other words, their potent intermolecular interaction
thermodynamically stabilizes the liquid phase of their mixture. In this work, we examined the
influence of the buffer composition and concentration on the solubility of IBP, and the
addition of LID. The dissolution process of LID switched to be the exothermic process in
phosphate buffer from the endothermic process in the other buffer. We found LID and
IBU/LID caused hydrophobic hydration in phosphate buffer.
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Figure 1. The effect of LID on apparent solubility of IBU in various buffers.
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Study on Collision Dynamics at the Gas-Liquid Interface by Using an lonic
Liquid Beam
oHiroshi Ohoyama?, Takahiro Teramoto?

! Graduate School of Science Osaka University, Japan
2 Graduate School of Engineering, Osaka University, Japan

[ Abstract] Liquid interface is a special region in which the solvent structure, the
electrostatic potential, and the intermolecular interaction exhibit sudden changes in a very thin
region. Because the reaction intermediates and molecular aggregates that can’t form in the
bulk phase are easily generated, liquid interface provides a specific reaction field. In this study,
we investigated the initial dissolution of CO, molecules into the interfacial surface of the
ionic liquid (IL) [Camin] [NTf2] using a flowing liquid jet sheet beam with the King-Wells
method as a function of the IL temperature at two different collision energies (Ecoi= 0.067,
0.12 eV). It was found that the initial dissolution probability of CO, molecules into the
interfacial surface of the IL anomalously increases with increasing temperature. WWe propose a
new mechanism for the initial dissolution at the gas—liquid interface involving the direct
insertion of the incoming CO2 molecule into the free volume of IL with efficient reorientation
of the CO: alignment.
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Changes in spectral properties of aromatic carboxylic acids
on the interaction with metal ions

oM. Kawamura®, H. Ouchi?, and K. Ohashit
! Dept. of Chemistry, Kyushu University, Japan

[Abstract] Absorption and fluorescence spectra are measured for aqueous solution of
mixtures of salicylic acid (SA) and metal ions (Na*, AI**, K*, and Ca®"). The absorption
spectra exhibit very little change by addition of Na*, K*, and Ca?*, whereas a large change by
addition of AI**. The fluorescence intensities are found to increase by addition of Na*, K* and
Ca?*, whereas decrease by addition of AI**. Theoretical calculations are performed for
complexes of SA with a metal ion. For Na*, K*, and Ca?*, the metal ion binds to two oxygen
atoms of the carboxyl group of SA. On the other hand, AI** binds to each oxygen atom of the
carboxyl and hydroxyl groups. Vibrational density of states of the SA moiety in the complexes
is evaluated to decrease under the influence of Na*, K* and Ca?*, reducing non-radiative
decay rates. On the other hand, the density of states increases under the influence of AP,
enhancing non-radiative decay rates. The observed changes in the fluorescence intensities can
be explained accordingly.

[FF] KiEsiH 0w RA 4 & ABREALAF O EAEIZ DWW T ORISR,
AR L ORERFZRICEETH 5, AT, ¥ U FIVER(SA) L fEi~ D4
JBA A DIRE KR OWTHIEHIER L ORHEZEFRIC I D FHE L,
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ZHUCK LT, ARYERIRIN L 72356 13RI 260 280 300 320 340 360 380
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5D, Fig.1. Absorption spectra for aqueous solutions of

SA with Na*, AR+, K*, Ca?*.
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Faraday effect of magnetic ionic liquids

containing lanthanoid elements
oNobuya Uchida, Toshifumi limori
Muroran Institute of Technology, Japan

[ Abstract]

Faraday effect is one of the magneto-optical effects, by which the polarization direction
rotates when linearly polarized light passes through a magnetized material. Magnetic ionic
liquids composed of magnetic ions have attracted attention as liquid materials showing
magnetic properties derived from magnetic ions. In this study, ionic liquids composed of
lanthanoid ion complexes were synthesized and the Faraday effect was evaluated. The Verdet
constant was determined from 0r. We will report the theoretical analysis of the Faraday effect
for the ionic liquids containing lanthanoid elements.
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Fig.1.  Temperature dependence of the static molar susceptibilty.
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[1] Tlimori, T.; Abe, Y. Chem. Lett. 2016, 45, 347-349.
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Solvent dependence of photoluminescence of FsTCNQ in solution

OYuto Torii, Hideyuki Nakano, Toshifumi limori
Department of Applied Chemistry, Muroran Institute of Technology, Japan

[Abstract]

F4sTCNQ (Fig.1) shows high electron affinity and is an important electron acceptor
molecule. However, photoluminescence characteristics and the electronic excited state of
F4sTCNQ are still not understood well. Previous investigations have shown that the
fluorescence quantum yields of TCNQ and FsTCNQ are extremely low. However, we have
reported that TCNQ shows visible fluorescence in solvent [1]. In this study, absorption and
fluorescence spectra of FaTCNQ were measured using various solvents. For different solvent,
the changes in spectral maximum and the spectral band shape were observed. In this
presentation, we will discuss the solvatochromism and the electronic structure of FATCNQ in
the excited states.

[FF]
2356-7 h T T NABR-TTIBET RTUT SR TRAL L = F N
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[ =8 T71E]
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DCM HIZHIT HE AR Fv% Fig. 31T T . WL AT RL E[RIERIZ, BT
IZ &> THEIEART FVOWBKIEERS XL O RARICEL N 2 BTz, BB ot
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Fig. 1. Structure of F4aTCNQ.
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Fig. 2. Absorption spectrum of F,TCNQ in DCM. Fig. 3. Fluorescence spectrum of F,TCNQ in DCM.
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[1] Tamaya, H.; Nakano, H.; limori, T. J. Lumin. 2017, 192, 203-207.
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Structural and magnetic study of two- dimensional Hofmann-like
coordination polymer with ligand re-composing.

oHaigo Ayaka?!, Kawasaki Takeshi?, Saito Toshiaki?, Akahoshi Daisuke?, Kitazawa
Takafumi?, Kosone Takashi*
! Anan National College of Technology, Japan
2 Toho University, Japan

[Abstract]
We synthesized 2-dimentional (2-D) Hofmann-type spin-crossover (SCO) complexes
Fe(L)2[M(CN)2]2 (L1 = Isonicotinic Acid Phenyl ; L> = Isonicotinic Acid Allyl Ester ; M = Ag,
Au). These new compounds were characterized crystallographically and magnetically. The
2-D layer structure is composed by infinite cyano bridged Fe[M(CN).].. The layers are
combined with another layer by strong intermetalic interactions defining bilayers. In terms of
the strengthening intermolecular interaction between bilayer, we use the ligands which has
aromatic ring and strong polar oxygen atom. In this study we investigated the correlationships
between the substituents size and SCO properties. In addition, we synthesized template
structure is formed by ligand elimination by thermal treatments.
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F 720 AR BAE A DS R UOEAL I K D

(LR D AEMETE DM, BT TR, B
WP ERERICOWTIEY ARET S TET )E\ %3\ %E\
B5.

ﬁ«
.”‘ﬂx
'

BRI T Y St

b
[23& 3R] Fig. 2. 2D framework of 1
[1] T. Kosone, et al, Inorganics, 5, 55 (2017).
[2] Julie Lefebvre, et al, Sensors, 12, 3673 (2012).
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Designing two and three dimensional crystal structure by Hofmann-like
motif

oOkuda Shogo!, Kawasaki Takeshi?, Saito Toshiaki?, Akahoshi Daisuke?, Kitazawa
Takafumi?, Kosone Takashi®
!Anan National College of Technology, Japan
2 Toho University, Japan

[Abstract]

We synthesized the new spin crossover (SCO) complexes Fe''(L)2[Ag'2(CN)s][Ag'(CN)2] (L1
= 3-bromo-5-chloropyridine, Lo = 3-bromo-5-methylpyridine). The structures have been
studied at 293 K and 80 K. The compounds made up three-dimentional networks topology of
Fe'!' ions bridged by binuclear [Ag2(CN)s]~ and mononuclear [Ag(CN)2]™ units. [Ag2(CN)s]
anion is very rare. In this complex, the presence of the Ag'ions are significant role to increase
the dimensionality and cooperatively due to the triangular argentophilic interactions. These
structure are almost identical with our former reported compound (L = 3,5-dimethylpyridine).
Therefore this structure have a potential to systematically design by using
3,5-position-pyridine derivatives. We investigated the correlationships between the magnetic
properties and substituents effect of L.

(7]

EREEHAOTLERN d ~d" DLE KA (LS) + ®mAEY (HS) @ 2 D
DA IREE EDHZ EVRAIEETH D, £o. TNHDOIREIZEL, S, [ENFEITL -
THIENFRETH D, 2 DDA L RIEA FIWHIZERY 5 28R Z A 7 0 A4 —
/X— (SCO) HZL L9,

HFLEJE Fe?t O N U T ALY T J BAEENL T [M(CN)2] (M = Ag*, Au®)
ERENAL L, T XTI DB A B ST 2 ROty — MEEEZ RO Ho
fmann ZUA% 12D\ T L SCO FRMER IR K O &E—MEMB OMRFT 288 2 7> T 5,
Z D 2-D HEERITE S WSS TRV M iS22 (b S —E kG
MIBERZBRT D LN TE D, ZOBEIIE TNOEEA A BOWBEER ED 5
. ZHUCHEWANWE ZRT VU RAZ LD ZENARBETH D, D K D IRERREHED
EUWVERIZIBWT, SCO $5REZ RFANCHHIET 5 Z L1, A FHHEAEEHOEA
&L FRUTHED SCO BN OZALDOERMBEARR A 62T TE b,

AWFFETIET T AL & D BEAEMN 28 < $ 5 T wEKBHEEDE W e
/7 v % FF> L1 = 3-bromo-5-chloropyridine 35 X Y L, = 3-bromo-5-methylpyridine % At
it +& L T 3 WIit% D Hofmann 4 ¥ 2 £ o $r #H  SCO 8% (K
Fe(3-bromo-5-chloropyridine)2[Ag'2(CN)s][Ag'(CN)2] (1),
Fe(3-bromo-5-methylpyridine)2[Ag'2(CN)s][Ag'(CN)2] (2) %Ak L7z,

BRk U7 Bkl 2 RV TR A X B IERfT 2 85 K KN 275 K TiT- 7=,

[5iE (8 - Him)l



%7 Fe(BFs) * 6H20 % 0.75mmol (Zxf L T/K 10mL THEfEs 7=, “hzl) &
T 5, VT JEEEANL T & LT K[AG(CN2)2] Z 3mmol (Z%f L C/K 20 mL CIEfiE S
Hi, ZhE2) L35, RITK: AX/—/L =1:2 % 15mL {fE-7-, Tz 3L
T 5, mZITEANL -0 3-bromo-5-chloropyridine % 0.6 mmol (Zxf L CA ¥ /—/b 4
mL CBEfELTz, 2z d) &35, 1) #2mL &£4) %2 2mL 2iBAL7-, Zhz
5) &35, MWATTAEIZ2),3),5) ZLULTFOL S lEHK L &THER LT,

JIEIZ 2) 1mL, 3) 0.5 mL,5) 2mL & Aiuie%d L CHHEE LTz, £D% TE ik
A0 ML, B X SIS 21T o 7,

RIZ XRD #l7E , TG #IZE , SQUID MIE , swHEOHTH OV TN aAE572H, KR
mAREITS T,

FeCl, « 4H20 0.3 mmol (2 7 A =2/LE VR 0.3 mmol ZINZ7=DiZk L T/K 5 mL
T SETz, Zhzx 1) &35, KRICESZF 0.6 mmol (ZxfLTAK /—/L 10mL
TR SET-, Zhz 2) &35, &IZ KIAg(CN2)2] 0.6 mmol (Z%f LTk 5mL T
WRSET-, ZE3) &35, 3)Icxtl, 1) & 2) DRAGEEKEMALE, BHH
IR RN LTz, EORIBRZITV, WL LT v — & —CHi S H % HE
B LA HE 21T - 72,

ZOREAITEHP LI=DIE 2 7215 T 1 IFBIEREABIEEZHRET T D,

[HER - BE]

Fig. 1. [CHEE AL X A ST L 25 2
WEERT, ZOMEIT 1 OLDOTHDHN, 2
HIAROHEE CTH D, 3 RILHKD Hofmann
RG2S TWAZ STz, T
T2 BLLATIZ A L 7= 3,5-dimethylpyridine %
V=g LB L T D, fE S R
& LT, Ag-Ag RIOF HEAER %2 & T M7 =+
v NI —7 2L TW\W5,

Fig. 2. (Zi/NENL OS2~ T, Fe?* ©O7
XTI LD N BB LT, = bV

7 AT IRGRAL T N 2SEL LTV B, g ) iy
TH N U T AL RO [Ag(CN)] O Y
KO D [Ag(CN)]” 2ENLL TV D, & kaﬁ}s i~
DI=DIZE AT 3T ZTERL L T\ D, h BN " N

Fig. 3. I3z F2MHEL 7 LV—bVU—2 %2 2 gl
BT LD TH D, aRlicHhDEENE 2 A ** o

NoO7Lr—NIEHFEOEREL TS, F
72. TDOT7 L —LA0NRIDOT7 L—ANZENRNT
W72 B T2 LTWaB, oo T ;
WA T L— MFZHRIC L ) REETR S SCO T
o £ BRSO I £ Y | T - =
ETH A Nyt ORAERIEZ: &6 THE Clde I3
WinkEz o5, s

REE DR X ORI DUV T
YHRKRTDHTETHD,

Fig. 2. Molecular structure of 1.

P

Fig. 3. The structure of the crystal

[ 3CHR] from which the ligand has been

[1] Real, J. A et al. Coord. Chem. Rev.121, 236 (2003).
[2] T. Kosone, Y. Suzuki et al. Dalton Trans. 39, 1786-1790 (2010).
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Fabrication and dielectric property of a x-form lithium
tetrabenzoporphyrin crystal

oYusuke Miyakubo, Miki Nishi, Masaki Matsuda
Department of Chemistry, Kumamoto University, Japan

[ Abstract] Lithium phthalocyanine (Li(Pc)) is a stable neutral n-radical molecule and shows
three polymorphs called a-, - and x-form. Brinkmann et al. reported EPR linewidth of
x-Li(Pc) was very sensitive to O, while a- and S-form was not. This is because only x-form
has a 1D channel along c axis and O, molecules can diffuse in it. Therefore, we have focused
on the channel and tried to fabricate x-form crystals of various Pc analogues to study their gas
adsorption and electrical properties. This time, | report x-form lithium tetrabenzoporphyrin
(x-Li(tbp)) crystal. It was revealed that tbp has a larger channel than that of Pc and shows
increase of dielectric constant around 280 K.

[FE] BV R a2 o= FmERR S+ Thn 7
a7 = (Pc) OHFHOLII LI A4 1D

MASINTEYVFoLT7Zny T =2 (Li(Pe)) I,
REFTHRERT VN GTThH O HEERERO R
hHa, FBIYN xHDO3SOLEERT Z &N
nTWs [1], FTH Tetragonal #iED x HiE,
532 face to face |[ZFEE UFEE T AT ¢ dil
AT 72— RIE DT ¥ XV E KT 5 (Fig. 1), ¥
S5iE. Li(Pe) ByFHDLo Li A 4 OEENZ LD
HEEMERTZERNT YRV EHETD x MO
51 MIKGTF

Fig. 1. Crystal structure of x-Li(Pc)
(1 c).

4- 1181?}; %?f?\lvﬂﬂéiﬂi@ﬁ@:}:“@ 280 K £t
—100kHz UTICFE RO BH AN &R~ 2 & &4

S sy —1000kHz HLTWS (Fig. 2) [2], &AWL T,
B x BORER DR T 5 F v RIS %

2 C Pe LR OREE A FF R4 O Pe 35
R ZRHWT x BofEm A ER L, Fv

e ——

0 T I —
150 200 250 300 350 400 450

T (K)
Fig. 2. Temperature dependence of dielectric

constant ( ¢ 1) of x-Li(Pc) pellet at different
freauencies.

FNVNEORE Z LS E 5 2 & KOG
BEMEAZIFHMET A BHE L, &
1%, Pc DA VALO N 25 CH JEIZ (B & #a
o7~ tetrabenzoporphyrin (tbp) %
Wiz x OB E SN0 THRET S
(Fig. 3),



o

Li(tbp)

O

Fig. 3. Molecular structure of Li(Pc) and Li(tbp)

[3EBR] xLi(Pc) 1E, Li,(Pe) ZIWIETHT

T BRI k0 BRI S L TR

b [3], £Z T, thp T2V TH Li, (thp)
AR UEROEEIT ) I L CREERL %
1THo52 L2 L7, Pc DEASEITED thp
TIL, Li,(thp) DREF TCARLETH ST
728 Li, (tbp) DAL & & Dk Ok b ER %
BRI ELHNTELDTITIV R Y
MEZ W, 3 BRENZEEEREICLD
EROMT D Z L TRAIKR OIS
S, 155 AT G o B S S AT 21T
ST, WITHASSERAENZ W T 1 k-1000
kHz o R EE TRl A v =& R

ZME L., RO 21T o 72,

[HE 3 - BLE] B E I ORE R D15 5 VI fE
g2y xLi(Pe) LRIED xLi(tbp) ThDH I & &He
L7z (Fig. 4), Pc &HEA LT 5D &, thp TlX
a, bEASH~0.4 ARROK T EEOEMNE LT
¥ R A PRI TWD Z &N Tl-, ZDJF
INZ DT Pe Tl A VIDAN THHDIZ% LT thp
TIE A LD CH I TH B 7= DB 545+ & OILE

KERBNTWLEZDEEEZ TS, KRIZ
xLi(tbp) HfEWmOFEERAEEZ e —X ) —KR 7
i FHEZ2 R T 100-340 K OIRJEHF TIT o7~ L 2 A,
HIEERFLIC UV T 260-283 K OFIPHIZFHE B RO AW/t
12 1 S 23 /E: Fig. 4. Crystal structure of x-Li(thp)
—1kHz SISy
10 - 10 kHz (Fig. 5),
Z DR
s | —100 kHz 25 thp TH T ¥ RALPENZHIEZRNIC
—1000 kHz DI DICEEL TV AKSFNEY A E

0 T T
100 150 200 250

T (K)

Fig. 5. Temperature dependence of dielectric
constant ( ¢ ;) of x-Li(tbp) single crystal at different
frequencies.

[2%E& 3]

S R

NTNWDZEDNRBRENT-, Pc OFFER
F—B LT 5L thp TIHIAKRSDFITL
HHDLEEZLNDE—T BRI E 72
STEY, Fx RV A XOHEMZLD
WENEZ LN, —F T, 1kllz D7 —
HIWZKRE T ) A ANR B, HiERE
WCRIERN -T2 & bR I N, M
KO —7 NAREWN2 LD TH DN ERK
FTAHEDICES BTy hEHWEHE
ERAEZIT) TETH D, BXIEHH
ExEEDEDOMOFEMIZHOWNTIEY H
w5,

[1] M. Brinkmann, et al., J. Mater. Chem., 1998, 8, 675.

[2] VE3Emt <%, 10[E15 Rl 7 Fimas, 3C03 (2016).

[3] M. A. Petit, et al., J. Chem. Soc., Chem. Commun., 1989, 1059.
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Electrical properties of x-lithium phthalocyanine with guest species
oTomoya Uchida, Kosuke Mine, Miki Nishi, Masaki Matsuda
Depertment of Chemistry, Kumamoto University, Japan

[Abstract] It is well known that metal-phthalocyanines show various electric and magnetic
properties, and lithium phthalocyanine (Li(Pc*)) is a stable radical having polymorphs. It has
been reported that tetragonal x-form has channels that are large enough to take molecules or
ions, and the electric conductivity can be controlled by tuning band-filling via the anion-doping
in the channels. In this study, we have tried to taking cations, especially K* and Li*, in the
channel with aiming to inducing the changes in the electric properties. Unlike anions, when
using cations, the band-filling is close to 5/6 from 1/2, and the 5/6-filled band is a common
feature in one-dimentional conductors M(Pc)X. Therefore, a drastic change in the electrical
conductivity is expected.

(717 % a7 = Fda ok . 44.5°
FELHEERBICENT A ETHE | 00°
RER WK T, PTH T X
YT = UERB BRSO
HLbiZ LIFAAE A 7z Li(Pe) 7 &
AME—IRITTD T T DEIEZ TR L
o-, - K O x-form D =>D L %= >
ZenmbonTna (Figure 1), Z D
5% x-form Tl Figure 2 Rt LS Figure 1. Stacking form of a-, - and x-Li(Pc).
2, BT LB AFT U ERVIADDIZTEORETSIOF ¥ FUBHFELTEY
ZOF v FANITHY IAENT 51704 N2 K o TER - BEKEEO LT 5 &
N5, WEIZIIMEOFEIZL D Pc 7 ¥ /VEOBKBIFEAEE-H O[], F¥
FIVRIZT =4 HY AT Z L2 K o T x-Li(Pc) D/ RFEHERDIALITHEIKN G 5
BRBEMEOER] D BE SN TNWD, F1oFx 1TTF v RANICEV IAENT KRG T
[ZHRT 2B EREOMBE, BR T ADOWRMAEFELZHE L TWDH[3], AFIETIE,
ZOF ¥ RNAAELIRKZEALT ¥ RVNTONF AL DEAF I 7 AZHEK L
B ERHEDORBL L N FREO LRI KR L 7cESUmE MO ZE O W7 2 WifF L
TARBHERIZ HIEL T\ 5,

3.40 A 3.36 A 3.24 A

o-form S-form x-form



[3288] KrOEANIICHRR]EZ 2B IZLLF D@ Y
1157, Lb(Pe)& BRET D Z & T x-Li(Pc) &
ERI L, 0.1 M @ KPFela#& (solv. acetonitrile) 73
AT MIEMT E AT CV Z2HIEL., &
ST CV ORILENIC CEBN CEX R E

177,

[ 5 & 222 ] 1/ERL L 7= x-Li(Pc) % 0.1 M @ KPFes
WP CCVERELEZEZA, 1A 7 VA &
2% A4 7 )VH TEILE— 7 OB —7 DJE
DAL ER SN 7= (Figure 3), ZDZ L HIA
BNICHFIET D KIWNERIC L > TF ¥ RVHNIZ Figure 2. Crystal structure of x-Li(Pc) (//c).
WMVIAENT, CVOEBEZORMONIHEL G2 T D AREEN RIS, ZIULCV
DOFGIHEZZALSE T L ZIT AN LD b FFS 4L, [FIEROZEE) X E

FIZLD CHOIRY IAZLDERIC

i — HEW STV S[, AfER
BB B 2 M E T 5

g v Ao 1 AT 43 72 A K DR A
5 ° BHATVRNR, F 5 KW
g I K REET DA ER
° PRV AT & s DL N IR S
e 300 200 100 0 -100 -200 -300 -400 -500 ZD ° LI(PC) 6i HOMO 7b§ \:'éﬁj\ f: H

Voltage  (mV) Wi 7= = v7=1/2-filled > HOMO
Figure 3. Cyclic voltammogram of x-Li(Pc) crystals in 0.1 M X K4 L CTEY Mott x4
acetonitrile solution of KPFs measured at 0.02 V/s. Blue and orange |Z 73 > CUNA, B2 DT 728
line is first and second cycle, respectively. OF v RNVNIZHTFF %2 i
NiAteZ & T, HOMO /N RO FEHE % Ni(Po)l 72 E D4 BRE TIREEZ S0y 11k
pa CRONDE6IZEDTHZ ENTE, KIOBEAIZK > TESUBEMOM 2 W5
SND, FleFarBHE L TWL KRG FICHRTD2FERTEO L) 2BR BN S N
HAREMENR D D, AENET ¥ RAWIZ KFEZEAL TN DO TH I~ ES O P
EZITRTNEEZILN, FloA T EED CHEY b/hEnicd, KIoZ ()37
AN K DB BERMEORERERPIF S ND, SHINSRIFA L THD LITTD
faRb@ZO T, IS A®RET D,

[Z% k]
[1] M. Brinkmann, et al., J. Mater. Chem., 8, 675-685 (1998).
[2] Y. Miyoshi, et al., CrystEngComm, 16, 9266-9272 (2014).
[3] VE M4, 551000155 1 F 5 56m 2=, 3C03 (2016).
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Structure and Properties of a—(BETS)(HOC:H4SO3)

Yuta Koyama, oHiroki Akutsu, Yasuhiro Nakazawa
Department of Chemistry, Osaka University, Japan

[ Abstract] An organic anion, isethionate (HOC2H4SO3"), provided new BEDT-TTF, BEDSe-
TTF (BEST) and BEDT-TSeF (BETS) salts, the structures and properties of which are reported.
a-(BETS)2(HOC2H4S03)-H>O is isostructural to a-(BETS):I3. The salt shows a metallic
behavior down to 80 K and shows a metal-insulator (MI) transition, the 7w of 80 K is the same
as a-(BETS)1s. However, the increment of resistivity of less than one order is much smaller
than that of a-(BETS):l3 (= three order), suggesting that both salts have significantly different
electronic structures. The other two salts are also introduced.

[F] Fxi345F T, AT 2L PO (22,55 teramethyl-3-pyrrolin-1-oxyl free radical)

EEHDIBPRERBGET =4 L0 o7 =4 v gashH T 52 HREEROE %
/D2 EITHRFILTWT, BE F=7NHEBL LR, s —H > 77 L
DK TWD, LrL, o7 =4V E@a AT 28881728 PO 7V NV EE
NS LB TWDDONIES> TV, & ZAT, /INEWRT =4 D FFH
RiEERZH 22T WEWIRBRAIN S 5, 2T, MR EORITA S22V, T
S LNESLS THMBREKRT =4 oo 0m7T =4 Vs BT 28I EonUEEY
BLETR VN, & 2 THREIFR % 131 B F 4V EEHOCHSO:H)IZIER L, Z OB &
BEDT-TTF, BEDSe-TTF (BEST)# & U BEDT-TSeF (BETS)DIE %155 Z LITpkEh L7z
DTHwET 5,

(5 EBR-BRm)] A F 4o ) UAFE LRI VEEALEZLDEZDF
FHWZ, WEHC PhCl & EtOH ORI Z M, Theho K —t A 54
7 kU DAL 18Crown6 =—7 /L& %, HEE /L& O CEBEMREZITO,
AEdh A1 7=, U H 7 @ VariMax X° FR-E SuperBright & 1P Z A5 ¥ 72 HiE 12 T XHR
b LRSS MENT 21T > 7= HUSO HECS 994C1 =8 FE | EEEE I TREERIE 21TV,
Quantum MPMS2 SQUID R FHZ TRELRRE 21T > 72,

[#R - BE]

(1) BEDT-TTF i 15 b v 72 AR O X SR &R 217
S TR, 3:2 OFLRLO(BEDT-TTF);(HOC>H4S03) (1) TdH >
72(R=4.4%), fEfutEdE% Fig 11 oRd, ZERIBEX P21/c T
Holz, NP —iFa-fid%zH L, 3 E&ERIZ2DDHR—/LBA
STWNDHT, YR LEEZ 5, EBprr =110 Q-cm, E,
=190meV OY-ERKTh 7=, £72, 7 =AU @HIicxtFrd
ODPFEL, 7T =4V BIEnim L T iRdoiz,

(2) BEST i &5 7= B O EWHCR AL O Xk S i &
RN 24T > T fE R, 32 HETKE — 4+ & e,
(BEST)3(HOC:H4S03)2-H20 (2) T - 7=, BATED RAEIX 11.4 % Fig. 1. Crystal Structure of 1.




Th b, fhirntEiE % Fig. 2 |2 d, R —I3p-Es 2= A L,
SEKIC2ODKR—ADBASTWNAHT D, KL EZ G
N5, EEREITSHRITV., YHHRET D, EREEHIx
TN P21 THY ., 2 ODREEFHNIMNI T =AW a
i <C c Hl 5 W TIE oA T HIET L 9 2Bl Fc 2> TV D
5. b EIZI > THWAFE > TWT, Fox DAFETD Type
IVICET A0t EZ A LTS, L., X mas s
RN CIIEADOKEMEE A CBII S EEE. W<
DD BEST O=F L U HRT =4 ? 1 #I1E Rigid £
FNEBALTWAZD, 7T =4 OJFAICITERIC L%
SMNOEEMENH Y, £72 Flack 1X0.37Q)TH V. SHRN
e ChDHAREMED & D,

(3) BETS Hi & S 7= 78 Btk i O & ARAT Ot 5
2:1 #TKIYF % & Tra-(BETS)2(HOC:HsS03)-H0 (3) TH
ST2(R=4.2%), fEamtEiE% Fig. 3 1R d, ZMBHLP1IT
HO . RFT—10F &0 2 DML T, o-(BETS)I: & 45
PlotETH-o7=, 72720, T=F 132 0D FINER
-72 X 912 Disorder L TW T, ZAUTLEWEEEEKSF B
Disorder L Tz, F£7-. 7 =4 EWNIZX LN TEE
L. oiiEEEH Lo Tz, (EERE O % Fig. 4
T, PUTMEERH D HDOD, BLE 80K TR
FEFARERBMDEZE Z LTV D(ERETT SDY 7
ZHEIE L2, 2095 521X MI 28 LTV 5),
ZDOWDOmKRY TN Db EZ JIE LT (Fig. 5). ik
REIWRTENA BRIV TETNVTT 4w NTHFENRT
T(AE BRI 100 %), JIX213K Th-o7-, 80K Tl
HEZIWCHAMERERBIIR AT, A LB OB
EETWDHOMNE Lit7evy, ST, a«(BETS)I: IFIX[FA
CIRECMI 278 L[] IBPUT IR £ Tz SHrg & EHT
DO LT, 3 TIEREEOTHAHMIRE Lkt £
AT, a-(BETS)l &LV &6 THERRILA RV, Fhox
X, 7240 OfEDBVVNZOELZETLIETWNEHD
TIEEEZEZ WD L TlEfsmo 2 7 #EI2-05 i >AE
i3 JEE L TV, (A E O o-(BEDT-TTF).l3 [2] & [F
CThdETHE) ZO05MOITERFILA BT E
<, B AT Eg< L TWT, C A7 & 137
Vo A FIMEIRTIZ A & AR, A & BASKE 21
BEFFDL AL CH/NS MM EF>TA N7 A S DOEMR
SEEAR T, 3 THERBE, ALREN A L B LR
fit L CUWNC, C &Ik 22 v o 7=, 7272 L, HOC,H4SO5™
TITEMMIZT =4 O AN REL TV, MMi%ki-1 1
Thb, FoTrZ7—rUaT L 0 HFEREINT LI
72D, ZORERBIIIND A & AN ~DER D5 AEHI L.
ML DFEL 2o 72D TIX EF 42 1TE 2TV D, FEMIT
MHHET D,

[3% 3Ci#k]
[1] M. Inokuchi et al. Bull. Chem. Soc. Jpn. 68, 547 (1995).
[2] H. Sawa et al. J. Phys. Soc. Jpn. 76, 113702 (2007).
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Fig. 4 Electrical Resistivity of 3.
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Fig. 5 Magnetic susceptibility of 3
after subtracting 0.56 % of a Curie
tail. The green solid line is
calculated by a 1-D Heisenberg
model with J=-213 K.
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Magnetic properties of cis— and trans—doubly N-confused

dioxohexaphyrin bis—copper complexes
oKyosuke Saito’, Ko Furukawa?, Shigeki Mori®, Keito Shimomura®, Yuma Nakamura®,
Masatoshi Ishida®*, Hiroyuki Furuta*
! Graduate School of Science and Technology, Niigata University, Japan
2 Center for Coordination of Research Facilities, Niigata University, Japan
¥ Advanced Research Support Center, Ehime University, Japan
*Graduate School of Engineering, Kyushu University, Japan

[Abstract]

Doubly N-confused dioxohexaphyrin (N.CO,H) is one of the hexapyrrolic families of
expanded porphyrinoids containing of two N-confused pyrrole rings, which has been known
as an effective ligand for various bis-metal complexes in the planar geometry. In fact,
N.CO;H adopts cis-trans isomeric structures in response to the position of the inner carbonyl
groups. In order to clarify the structural effect on the magnetic properties of the bis-metal
complexes (N,CO,H-M), we prepared the corresponding bis-copper(ll) complexes and
measured variable temperature electron spin resonance (ESR) spectra from 5 to 300 K. As the
result, only doublet-like signal originating from d° Cu(ll) spin species in the cis-N,CO,H-Cu.
In contrast, the triplet electronic structure arised from the coupled two Cu(ll) centers was
determined in the trans-N,CO,H-Cu. The thermal behavior of the ESR signal intensity of
cis-NCO,H-Cu revealed stronger antiferromagnetic interaction than that of trans-isomers.

[F]

TR, BRI KO EMIC Rk, BER o 5%
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Electronic states of radical salts of (S,S)- and (x)-DM-MeDH-TTP
oSho Miyamoto®, Aoba Kanesaka!, Takuya Shiga?, Hiroki Oshio?, Hiroyuki Nishikawa®
! Graduate School of Science and Engineering, Ibaraki University
2 Graduate School of Pure and Applied Sciences, University of Tsukuba

[abstract] Non-centrosymmetric crystal structures have offered unique solid-state properties.
We have also been investigating molecular conductors composed of a chiral organic electron
donor, (S,S)-DM-MeDH-TTP, in order to induce non-centrosymmetric crystal structures. We
have already reported the crystal structures, electrical properties, and magnetic properties of its
radical salts. In addition, we have reported the synthesis of a racemic derivative, (x)-DM-
MeDH-TTP, crystal structures and electrical properties of its radical salts. The resistivity of the
AsFg and PF salts of both donors under ambient pressure showed semiconductive temperature
dependence. The magnetic susceptibility and calculated intermolecular interaction of the chiral
salts suggested the charge ordered insulating phase at ambient pressure. In this presentation, we
will report the results of the structural analysis of the AsFs salts of chiral donor under room
temperature, 100 K and 46 K, and magnetic susceptibility of the radical salts of racemic donor.

[Feim] 2 FEERICB N T, MFRL A 2 WS S IS S < M 2 B 7 IR R T 5
7o, Fx lIfE/ D EF R N T —ICAFEZEALZF TV FF—(S,S)-DM-MeDH-TTP
(Fig. 1(a)) & Ak L PFe Hhids L OF AsFe th & b iiid & Wikl oW Tl LT & 72[1].
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(Fig. (b)) DERREAT o T2, 71 IO REEEI, MR
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AR T H - 72[2] F T A OHEBABC OWTEERIZR EN LA 1535 726D . AsFe Hi D ik
FHEIC X DB kST 2179 & L b, TR I BEOBLRAE AT 712,

Fig. 1. (a) (S,S)-DM-MeDH-TTP,
(b) (+)-DM-MeDH-TTP.



Fig. 2. (¢) [(S,S)-DM-MeDH-TTP],AsFs, (d) [(£)-DM-MeDH-TTP].AsFes.
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Temperature 300K 100 K 46 K
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b/A 7.9524(14) | 7.7981(12) | 7.7423(16)
c/A 15.091(3) | 15.042(2) | 14.929(3)
al® 98.898(6) 98.384(4) 97.876(7)
Bl° 97.022(5) 97.558(5) 98.064(6)
y1° 111.722(5) | 111.732(4) | 111.730(6)

V /A3 841.7(3) 818.9(2) 805.8(3)
z 1 1 1
R 0.0606 0.0588 0.0597
Rw 0.1751 0.2045 0.2088
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Fig. 3. Molecular structure of (S,S)-DM-MeDH-TTP.
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Development of new multi-functional materials using TTF derivatives
substituted with nitrogen-containing heterocycles

oMinayo Yamaguchi, Hideki Fujiwara
Department of Chemistry, Osaka Prefecture University, Japan

[Abstract] We have developed donor-acceptor type multi-functional materials. To realize
stronger ©-d interaction between TTF and magnetic transition metals, we synthesized new
TTF derivatives substituted with a nitrogen-containing heterocycle such as 1,3,4-thiadiazole
where its nitrogen atoms can strongly coordinate to magnetic transition metal atoms.
Furthermore, we will discuss the structures and physical properties of cation radical salts
using these molecules and various kinds of transition metal anions.
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Preparation and properties of pyrazinoguinoxaline derivatives with

hydrogen bonding and electron accepting units

oTakashi Takeda, Tomoyuki Akutagawa
Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Japan

[Abstract] A series of electron-accepting azaacene-type materials 1-4 with different kinds
and degrees of intermolecular interactions were synthesized. The degree of the weak
intermolecular interactions determined the emergence of a liquid crystalline (LC) phase for
each compound. Dipole-dipole interaction, t—m interaction and van der Waals interaction all
contributed to stabilize the LC phase of 1 and 2. The introduction of strong hydrogen bonding
interaction enabled the formation of a highly ordered LC phase in 4. Simple modification of
the terminal substituents also modulated the photophysical and electrochemical properties of
the derivatives significantly. Charge-transport properties of 1, 2 and 4 were also investigated.
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Proton conduction of coordination polymer complex with chloranilate ion
as ligand

oRyo Sakurada!, Goro Maruta?

, Yoshiyuki Kageyama?,Sadamu Takeda?

! Graduate School of Chemical Sciences and Engineering, Hokkaido University, Japan
2 Department of Chemistry, Faculity of Science, Hokkaido University, Japan

[Abstract] Yttrium complex :[Ycan,] HsO-8CHsOH (Y-complex) having a chloranilate ion
(can?") as a ligand is a coordination polymer complex. It has a one-dimensional channel in
two directions. It is suggested that HzO™ is contained in the framework of the Y complex, and
it can be expected to have high proton conductivity. In this study, AC impedance was
measured for this complex and the conductivity was evaluated.

Powder pellets were prepared and AC

humidity at 30°C and 50°C. The conductivity was about 2.9 x 10° S-cm !

30°C and relative humidity of 76 %.
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Measurement of thermal conductivity for
Li2([18]crown-6)s[Ni(dmit)2]2(H20)4 exhibiting ionic conductivity

oTakumi Nishimura®, Katsuya Ichihashi®, Daisuke Konno!, Kseniya Maryunina®=,
Katsuya Inoue?3, Sadafumi Nishihara®?3
! Graduate School of Science, ?Institute for Advanced Materials Research,
3Chirality Research Center, Hiroshima University, Japan

[ Abstract] Recently, we succeeded in the preparation of single crystal which has an ion
channel composed of [18]crown-6 and lithium ion. In addition, lithium ion conduction in the
ion channel was observed from impedance and solid-state "Li-NMR spectra. [l In this study, we
aimed to investigate the correlation between thermal and ionic conduction in the crystal. For
achievement of this purpose, we have developed desirable devices for thermal conductivity
measurements under electric field using microcrystals. On the prototype device, the qualitative
evaluation of thermal properties was accomplished via the steady-state measurement method,
but the heat loss was too large compared to the thermal conductivity of a target sample. In order
to solve the problems, the modified device was fabricated. On this device, the measurement of
standard and objective samples can be observed simultaneously, and the exact thermal
conductivity of the objective sample can be calculated from the obtained values 1%/,
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Fig. 3 Schematic diagram of
measuring device.

Fig. 4 Detailed view of measuring
device.
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