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Electronic properties of azaphenanthrene compounds
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Graduate School of Science and Technology, Kumamoto University, Japan

[Abstract] Azaphenanthrene has five structural isomers depending on the position of a
nitrogen atom. All the five derivatives showed a weak absorption band and a relatively intense
emission feature around 3.7 eV in the ultraviolet region, which accompanied vibrational
structures. The emission profiles were observed as the mirror image of the absorption bands;
therefore, the emission would be assigned to fluorescence. The observed spectral features of
absorption and emission spectra were well simulated by using the results of the density
functional theory calculations. It would be concluded from the calculation results that the
nature of the first excited state is strongly affected by the position of the nitrogen atom
introduced in a phenanthrene molecular frame.
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Fig. 1 Phenanthrene and its aza-derivatives
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[Abstract] Liquid crystal 8CB (4-n-octyl-4'-cyanobiphenyl) shows phase transitions from
isotropic (1) to nematic (N) and then to smectic A (Sa) with decrease in temperature. When a
shear flow is applied in the N phase the director aligns near the flow direction (b* region) just
below the N-I transition point. Further decrease in temperature induces a precessional motions
of the director about the neural axis, and characteristic regions (a-b, am, as, a.), ac) appear. If
the shear flow is transiently applied and the dielectric constant is measured, characteristic
behavior is observed in each temperature region. Furthermore, if the flow direction is reversed
after shear flow is applied, echoes of the precessional motion observed. We will discuss the
details of the precessional motion and these echoes, and the relaxation times derived from these
characteristic motions.
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Color control of negative photochromic binaphthyl-bridged
imidazole dimers

oAya Kometani, Katsuya Mutoh, Jiro Abe
Department of Chemistry, School of Science and Engineering, Aoyama Gakuin University

[Abstract] The negative photochromism is observed with several photochromic molecules
where the absorption spectrum of the compound after irradiation is blue-shifted relative to
that before irradiation. The advantages of negative photochromism are switching ability with
visible light and deep penetration at the inside of the materials, because the color would fade
upon visible light irradiation and it makes the excitation light reaches deeply inside. Therefore,
negative photochromism has been paid much attention. We reported that 1,1’-binaphthyl
bridged-imidazole dimer shows negative photochromismlll. The thermally stable colored
species isomerizes to the colorless species from red-colored species upon exposure to visible
light and thermally returns to the original colored species within 20 min at room temperature.
Herein, we will report the molecular design of 1,1’-binaphthyl bridged imidazole dimers
aiming at the control of the color and thermal back speed of the colored isomers.
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Scheme. 1 Molecular structures of binaphthyl-bridged imidazole dimers.
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Fig. 1 UV-vis absorption spectra of colored species
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Fig. 2 (a) Transient absorption spectra of 1_Br , and (b) time profiles of the transient absorbance of 1_Ph,
1 Ph_OMe and 1_Ph_NO: excited with visible light (400-700 nm) at 298 K in benzene.
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Correlation between Excited-state Structural Dynamics
and Thermally Activated Delayed Fluorescence Properties
of Carbazol-benzonitrile Derivatives
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[ Abstract] Thermally activated delayed fluorescence (TADF) molecules are gathering
attention due to their potential to boost the efficiency of organic light emitting devices without
heavy metals. Here, we studied prototypical donor-acceptor type TADF molecules and
compared their structural dynamics upon photoexcitation using time-resolved infrared
vibrational (TR-IR) spectroscopy. We observed the structural difference in excited states
associated with intersystem crossing (ISC) and found the correlation between structural
dynamics and TADF activity. TADF active molecules are moderate structural change with
ISC. In addition, by analyzing observed TR-IR spectra using quantum chemical calculations,
we can obtain the molecular configurations in the excited state. Some TADF molecules
changed the structures and orbitals in the excited state when compared to in the ground state.
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Table 1. PL characteristics, Rate constants of ISC and RISC, AEst, and Structure information
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Compound ACzIPN 4CzBN p-3CzBN  0-3CzBN 2CzPN
D1 Degassed (70) @ 94 62 14 31 46.5
krge (X 108 s1)®) 0.56 5.7 7.5 0.4 0.21

kgisc (X103 s @ 20.3 1.8 0.12 0 0.06
AEgr (eV) @ 0.04 0.22 0.22 0.21 0.21
Sstlru_c)tl;[rle Simuilar Similar Similar Different  Different

@ PLQY[2], ®9 Rate constants of 1ISC, RISC[2], @ Energy gap between S; and T1[2]

[2E 3R]
[1] H. Uoyama, K. Goushi, K. Shizu, H. Nomura, and C. Adachi, Nature, 492, 234-238 (2012).
[2] T. Hosokai, H. Matsuzaki, H. Nakanotani, K. Tokumaru, T.Tsutsui, A. Furube, K. Nasu, H. Nomura,

M. Yahiro, and C. Adachi, Sci. Adv., 3, €1603282 (2017).
[3] T. Mukuta, N. Fukazawa, K. Murata, A. Inagaki, M. Akita, S. Tanaka, S. Koshihara, and K. Onda,
Inorg. Chem., 53, 2481-2490 (2014).



2P025

OF7)—=IITURERORBRIEAA1ATIIVR :
KN RUFNFRS RN LI & ZBRREER O EEER
RKBRERE T, ST
OF A4 !, WM T2 EWHERE, STHER, SOk 22 EiR

Cycloreversion Dynamics of a Diarylethene Derivative:
Direct Observation of Formation of the Open-Ring Isomer Using
Ultraviolet and Infrared Transient Absorption Spectroscopy

oHikaru Sotome!, Hajime Okajima?, Tatsuhiro Nagasaka®, Yuka Tachii', Akira Sakamoto?,
Hiroshi Miyasaka!
! Graduate School of Engineering Science, Osaka University, Japan
2 Graduate School of Science and Engineering, Aoyama Gakuin University, Japan

[ Abstract] Diarylethene (DAE) derivatives undergo a reversible photoisomerization
reaction between the open- and closed-ring isomers. To date, we have investigated the
cycloreverion (ring-opening) dynamics of DAE derivatives using transient absorption
spectroscopy in the visible region, and revealed that the cycloreverion reaction is complete
within a few tens picoseconds after photoexcitation.>? In the previous works, however, the
reaction dynamics was discussed on the basis of population change of photoexcited
closed-ring isomer (reactant), inhibiting direct monitoring of formation of the open-ring
isomer (photoproduct). In the present study, we have applied transient absorption
spectroscopy in the ultraviolet and infrared regions to the cycloreversion reaction of a DAE
derivative in order to directly detect the formation of the open-ring isomer.
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Switching of energy transfer from organic ligand to central metal
in lanthanoid complexes
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[Abstract]

Emission properties of lanthanide compounds, their large Stokes shifts, short line widths and
long lifetimes in particular, are suitable for a wide range of applications including imaging
and sensing. However, their absorption in the visible region is weak, because it is caused by
the forbidden f-f transition. One of the solution for this difficulty is to coordinate an organic
chromophore having a large molar extinction coefficient to the lanthanoid metal. In this study,
we study the spectroscopic, properties of four lanthanide compounds, by recording their
UV-visible absorption spectra, and visible and near-infrared emission spectra. We discuss the
energy transfer process from the organic chromophore to the lanthanoid metal based on the
results of the spectroscopic measurements.
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Viscosity of the lipid bilayer consisting of phospholipid
and micellar detergent
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[Abstract]

We investigated the viscosity of the lipid bilayer consists of phospholipid and
micellar detergent. To investigate the fluidity of liposomes, we performed the time-resolved
fluorescence spectroscopy. Since the fluorescence lifetime of the probe molecule embedded
into liposomes reflects viscosity of the lipid bilayer, we can assess the fluidity of liposomes by
the time-resolved fluorescence spectroscopy. In this study, we investigated hybrid liposome,
which consists of vesicular phospholipids and micellar detergents. Hybrid liposomes are
expected to be a cancer treatment drug, and its fluidity is supposed to be responsible for the
efficiency as a drug.

To evaluate the viscosity of hybrid liposomes, we measured the fluorescence lifetime
of the probe molecule (trans-4-hydroxystilbene). We found that the lifetime of the probe
molecule embedded into the hybrid liposome is shorter than that is embedded into the single
component liposome, which contains phospholipid only. This result indicates that the hybrid
liposome has smaller viscosity. From the time-resolved fluorescence measurements, we will
discuss the fluidity of multi-components liposomes.
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Synthesis of a Chiral Metal-Organic Framework, Labtb and the
Visualization of Its Enantiomer Excess
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[Abstract] A microporous, robust and chiral metal-organic framework (MOF) crystalline
particles were synthesized and its enantiomer excess (e.e.) in particle-level was visualized by
circular dichroism (CD) imaging. Labtb was selected because of its thermal and chemical
robustness and chiral space group, while it had been obtained as a racemic conglomerate
previously. In the manuscript, enantioselective synthesis of Labtb was achieved by using a
complex of lanthanum and homochiral phenylalanine as a precursor. Strong circular
dichroism signal of methyl orange was observed by introducing it into the chiral Labtb. The
particle-level e.e. of the chiral Labtb was estimated by microscopic CD observation, and high
e.e. was obtained.
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Crystal Structure and Photochromic Behaviorof Salts Containing
Cationic Spiropyran
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[Abstract] Spiropyrans are photochromic molecules, and they usually show photochromism
in solution. However, some salts containing spiropyrans show crystalline-state photochromism.
To elucidate the photochromic behavior of the salts containing cationic spiropyran, ten salts
with various anions were prepared and their crystal structures were determined. For these salts,
the voids under the pyridinium ring were determined. The photochromism in the solid phase
was quantitatively evaluated.
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Magnetic properties of conductive two-dimensional MOFs
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[Abstract] Metal-organic frameworks (MOFs) is a series of porous materials that are
composed of metal ions and bridging organic ligands. Recently, two-dimensional (2D)
conductive MOFs, with extended conjugated structures and high conductivities, have been
developed. In this work, we carried out the magnetic measurements on a series of 2D
conductive MOFs, M-CAT-1 with M = Co, Ni, and Cu. The temperature dependent magnetic
susceptibilities of these materials suggested their paramagnetic behavior that followed
Curie-Weiss law, which were consistent with their spin configurations, Co?* (S = 3/2), Ni?* (S
= 1), and Cu?* (S = 1/2). It was also found that these three compounds were EPR active even
at room temperature. This phenomenon probably arises from the radical state of HHTP in
these MOFs. The temperature-variable EPR spectrum indicated a strong temperature
dependency of the signal shapes and g-factors. We will also discuss about the results of
magnetic susceptibility measurements of M-CAT-1 at ultra low temperature, and the magnetic
properties of other isostructural conductive 2D MOFs, such as M-HITP.
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Dynamics Simulation
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[Abstract] Organic acid impregnated with imidazole (Im) are promising composite materials
for next-generation fuel cells due to their high electrical conductivity at temperature ranges
(100-200 °C) where water evaporates. In order to develop materials with high proton
conductivity, it is important to have an understanding of the mechanism by which protons
conduct within these materials. In general, proton conduction by imidazole molecules is thought
to occur through the Grotthuss proton-hopping mechanism. However, this mechanism does not
consider the effects of molecular motion. Thus, to elucidate the mechanism of proton
conductivity, we must use methods which probe dynamic behavior. Molecular Dynamics (MD)
simulation can easily track molecular motion of Im molecules with fs—ps resolution which is
difficult to confirm through experimental approaches. Therefore, in this study, we examine the
influence of the mobility of Im molecules on the mechanism of proton conduction by using MD
simulation.

[FF] KR OBREIEMOBARICIBN T, KBME () (b)
HATERWEIREK CEWT 1 b AREM 2R 0 0
A IFY = (Im) E AR OB A RSB E 0 ol \wg_OH NP NH
TB, ZO—filE LT, Im &7 Pk Ak | 5] _
Fi% (DDPA) D #EA AHS b (X 1)1, DDPA 43 11 %4 OH OH
D Im 3 OHREIEINC LY 12 H&, 117CT  Eig 1 Two structures of
2X104Scemt L EWVWTu hArEM A RTZ LN (a) Decyldiphosphonic acid (DDPA),

WESHTHWAM, LnL, MEE(E e Ffs (b) Imidazole (Im)
HIEOZEAL & OBEMEIIRTEH 5T > THR,

o FENIA(MD)EL, 0 THEEBSC RS E 2 T35 2 L2k, 7'u FoAxEM:
REmTHIENTEAHEHFELE LT, e Im EAEBOESERICHN LN
T& 720, REFFETIE. DDPA & Im OBEERIZEH L, MD B2 AW T Im 531D/
AT & oy FEEN AT 95 2 S 12K D . DDPA 432k % Im DY B L
7a b oAREM L OREME AR D,

[EHE 51E] DDPA 231 & Im B 1% T U X AZEE L, Wi F0E/ N 101, 1:2,
1.3 72 DR 5B LTz, F72. Im HIKRZRIRRICIER LTz, ZHu5 ZJIAIC DDPA-Im,
DDPA-2Im, DDPA-3Im, Im ¢ ¥4 %, NPT 73 7L ZHNWT, 2 HDOEENE
BRiE L —E T2 F CTMEYEHME L., MG L Lz, =3 A X —Flb2iTo72%. 1
L[ET300K, 350K,400 K @ NPT 7> 7 vz W, BifZ# 0.1 fs T 10 ns @
Yo7 T B T oz, BEMICIE B3LYP/6-31G(d,p) TR L7- RESP Ef. H#HZiX



GAFF Z i H L. ARG 2 2R L2, NPT 7 2% 7V OiR EHIEI X
V-rescale {4, J& Jiill4H#11Z 1% Berendsen £ 2 H L 7=, & T MD #3121% Gromacs5.1.4

ZREH L7,

[HER-EBLE]2ns MOV 7Y o I
HART, 400K I2F1T 5 Im 4 F o
FR OB AL A 2 128, 3.0
AfBEICEN S E— 27 13T 25 Im
T OEEFZN-N)OHEE ST 5,
DDPA-Im, DDPA-2Im, DDPA-3Im |3,
Im BARIZ T 3.0ADIE TIE L 2500
LTCW5, ZHiX Im 477 DDPA %4y
FEMEAER L. ZERICIA L T
Lz ThHDHEEZLND, T2, B
AR TIX, DDPA 43 -lZ%F4 % Im 4
FOYEND T DI ONIA L A
4%, Zix. DDPA HFDiIrfEIAT
E£92% Im 3 1OEENREL . BIRT
TR LEEVVELE 2 & D Im 5 D
ENRKENWTZOTHDLEEZLND,

Im 737 O FFHFERICHEE 72 R DX
7 MVIZET D IaldsfA o | U AHBES
A2 312”7, Im BIKTIXECH
BEBAE N 2 I3 %, — 5. DDPA

EBAERERRT S Im 31X H CAf
BIRIEL DI 3 il S T B, ZH
&, Im 313 Im 431X U & DDPA 7
F LR <A AAER L. [Bl#siEEh )36 R
INHEEDTHLHEEZLND, F
7~ .DDPA-Im, DDPA-2Im, DDPA-3Im ™
JIE C [ i e oy 203 7 BB & AL, R FNFRERHT (7)
NEV, 24U DDPA 45 1 D E AT
1E L. [RHRES)OEEIEIMEV Im 4y
FDOEENRKRENWTZDTHDLEEZ
SYAAR

% 112 400K (23317 % Im, DDPA-Im,
DDPA-2Im, DDPA-3Im @ Im 43 F D3k
B x <1, DDPA L HEEAIRETEAR
T 5 Im 53 1 OYEREREIT Im B4R & b
NRT/PEN, ik, #EERTTIED
DPA (T X » Tl &8 o B L A3l BR
INHTEDTHDLHEEZ LD,

SEH A ROV TS AR A Z —
W CTHRET 5,

[2% 3]

[1] ®A, A, WAR, M, KB, FHi1dElsy1Ffw

—

o

~

a4

Rotational ACF(a.u.)

Im
DDPA-Im
DDPA-2Im
DDPA-3Im

0.9
0.8
0.7

0.6
0.75

05 I
04 I
03 f 0.7 f

0.2

0.65
3.35

0.1

3.40 3.45

0

2.6 3.0 (/\?3‘1 3.4 3.5
r
Fig. 2. Normalized radial distribution functions (RDF)
for intermolecular N-N distance (r) of Im,

DDPA-Im, DDPA-2Im, DDPA-3Im at 400K

2.7 2.8 2.9 3.2 3.3

1

0.9 Im T =3.7ps
DDPA-Im 7 =426ps

08 DDPA-2Im 7 = 21.6ps
0.7 DDPA-3Im 7 = 14.8ps
0.6
0.5
0.4
0.3
0.2
0.1

0

0 5 10 15 20 25

Time (ps)
Fig. 3. Normalized rotational autocorrelation functions
(ACF) for cross product of N-C-N atoms in
Im, DDPA-Im, DDPA-2Im, DDPA-3Im at
400K

Table. 1. Diffusion constants for Im
molecules of Im, DDPA-Im,
DDPA-2Im, DDPA-3Im at 400K

DDPA-Im DDPA-2Im DDPA-3Im
0.08 0.21 0.30

Im
2.10

4, 2P028, (2017)
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Acceptor TANC Formed on Cu or Ag Substrates
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[Abstract] We have developed a conductive microcrystal of [M(TANC)] (M = Cu, Ag,
TANC = 5,6,11,12-tetraazanaphthacene) on metallic Cu and Ag substrates, which can be very
easily obtained by soaking metal foils in an MeCN solution of TANC. M” and TANC® as
donor and acceptor, respectively, in solution give a charge transfer complex of M'-TANC ™.
In this process, we can control the crystal size by changing reaction time. In the case of
[Ag(TANC)], single crystal suitable for X-ray crystallography was successfully obtained.
[Ag(TANC)] crystallized in monoclinic P2i/c space group in which Ag” and TANC " are
alternately coordinated, resulting in one-dimensional chain structure. Temperature
dependence of DC conductivity shows semiconductor behavior for the title compounds with
6.18 x 10° S/cm and 5.38 x 107 S/cm at 300 K for [Cu(TANC)] and [Ag(TANC)],
respectively. Besides, [M(TANC)] behaves as non-ohmic conductor, and [Cu(TANC)]
exhibits hysteretic /-V characteristics at 11-18 V.
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[Abstract]

Excited state intramolecular proton transfer (ESIPT) has been used in the fluorescent
mechanism to achieve a large Stokes shift. Among various ESIPT dyes,
2-(2-hydroxyphenyl)benzothiazole (HBT) is well known solid state fluorescent material with
Stokes shift of ~10,000 cm™. To design new acid sensing ESIPT materials, we prepared
ANHBT bearing basic pyridyl group, which was responsible for the acidic molecules. Solid
state fluorescent properties and crystal structures were examined to discuss the fluorescent
mechanism. Although the 4ANHBT itself was non-fluorescent in the solid state, the protonated
crystal of (4NHBTH")+(Cl")s(H20) with pyridinium group exhibited the yellow-green
fluorescence of maximum emission at 538 nm with large Stokes shift of 9,700 cm™. The
single crystal X-ray structural analysis of (4ANHBTH™)+(C1)+(H20) revealed the formation of
intermolecular hydrogen-bonding interaction between pyridinium and CI” anion in the absence
of intramolecular —OHeesN hydrogen-bonding one. Therefore, solid state luminescent
mechanism of 4ANHBT™ cation is assumed to be the intermolecular proton-transfer between
pyridinium cation and CI anion in the excited state.

[FF] AT ELORREHI W T, BhildREE > 1 N
N7 B (ESIPT) 1E, KEARA F—2 2y C[)—Qx X =CH: HBT
7 N EERSELEND, HEHEEDTE T, R g X=N :4NHBT
SFT = VHERTH D 2-2-E RrF T =)L)
RV FTY— (HBT) 1. A h—27 AL 7 I
10,000 cm™ 2 & & 55 ESIPT BRIt 279 B ABFZECTId. BRMED F~DIGE
PNF[REZR ESIPT MBI OREIZ By & L, HBT _iﬁﬁ%@@t ) UNFEEEN LT
ANHBT Z#7-ICi%El - B L. ZOEKIKREIZE T D ibabiEE, Bl LU0
DFENCA T = X LT D a2l To (Flgure 1),

[#BR] ANHBT 1%, 2-7 X /R BPUFF—L L 3-k Raxi A Y =aF  Bok
AP X0 ARk Uz, EAIREEIC I 1T 5 ANHBT D645 2 il 4 2 72, UV-vis
BLOENEART Mzl U, BEES X BEEETIC L 0 0B XNy 0 71
EEREL, BOLNTENFREICONWT, ZORENA N =R LDOELEETo T,

Fig. 1. HBT 753 (A.



[#E5E - BE] ANHBT OBEEFICFELREI LI 2 A, ERNMETH -T2, — 7,
Huywﬁwﬁﬁﬁ%ﬂ7mbxﬁéhtﬁ&%mmmﬂﬂna)mpﬁixk 7
A7 R239,700 emIZ H I L5, Aemmax =538 nm D EEFREFE A 77 L7z (Figure. 2),
iﬁ%%Xﬁ%ﬁ%ﬁﬁ&@\#%%@@¢@4M&T@%?ﬁ%m\ngamﬁﬁ
D, XU FT—NLVOEFRFT{EE Fex v ERIEAEWICERHNAIE L TEL ., 7
THKRFERES (COHeeeN) ZERL L2V ESIPT MDD 7 A—2 a3 Tholz
(Figure 3), F7-. FmMENEVY ANHBT OffidatiElE, head-to-head ! Trfd)E L T
HZEMH, HRGWERERL TS EEXBNHE, Bl EDZ &b ANHBT
X, RS L ol B2 b D, —J7, ANHBT DL, f@é@mmﬂ4)@n
‘(H20)1&, & Dy & LR RE & [IER 72 FE ESIPT L& 72 0 | 43 FPUKFERE A IE
LW oTz, LLERL, VY= LDONHNED T H—T =4 2T
%60%%%%K$FA%%&LthF@m® VL EDFENS ANHBT HERH O
BRI, BEREICBT Y =0 aTa bl CI7y =4 rMoshH7m
BB X D RE eI H kT 5 &5 % 55 (Figure 5),

L B L N B¢

FTrrroprs ] IZ‘KH)G b . i

[ == ANHBT-HCI-H,0 Z g ) e

: 4NHBT 1.0 47N g {}“’ p——9 Y
= e ] - Tl Ty

% - ':;: o @ é V‘i
= ] z v ® { e
3 ¥y
300 400 500 600 700 -

Wavelength | nm _ " Fig. 4 (ANHBTH")(Cl)+(H0)®
Fig. 2. ANHBT DWEIT-5 5t Fig. 3. ANHBT o i i e
AT NIV
- —\
—g\_//N H-- Cl \ /N HCI
. (4ANHBTH")-(CI)- (HZO)f*E.E.EP@ H.O 4%

%@%@%&ﬁ#ét@ 120°C 2B 57 =—
U7 TlAKSH =Y /7/»@%715@3@,%1, Fig. 5. (4NHBTH )*(Cl)e (H20)0>

Too MMEMZ LD BIAK LY v 7, FE0mRKRH R A H) = R
538 nm 725 568 nm /\k,ﬁ’(ﬂ 30nm Ly K7 R L e A[ HO ot
7L‘— (Figure 6) Eﬁjk—'j‘ \/70/1/ HZO 7% ﬁ ﬁ Desorption - Adsorptlon

ﬂﬁ‘ﬁ?f“ﬁi(é’cl:ﬁ%%éﬁé &L WIHIREETH % AL AR SR ARAE
538 nm D EHKEFEIRREICH > 72, 1o T, K - _%zthSgggp&?i :
ABHZ BV TH, A h— &2y7b@k%ﬁ%%
(TAERF S AU, KT OWBAE BRI &V 53 F[HIFA
HAERANEL L, FERENZ nﬂﬁ“%)%ﬁiﬁéh

= =
coow

Normalized FL intensity
o o
oo
T TTT TTT T

o _®7k/\¥®%éﬂﬁﬁ-.§ IXHST HE N v IR _
A, A IR U FERT 5 FENAIEETH 5, 0.2F
[ k] Ol2150 TS0 550 600 650
[1] V. S. Padalkar and S. Seki, Chem. Soc. Rev., 2016, 45, Wavelength /nm
169-202. Fig. 6. (ANHBTH")+(CI")+(H:0)

/\ = 1) r \//jj‘\‘
[2] M. Kasha, et al., Pure Appl. Chem., 1965, 11, 371-392. #iAh 0> HO OIS & FE AL



2P035
—REEBIERBERICBTA3ZEMaE—L Y XADOFE
B ke 25 N 1 Yyl o @ S R
Ml BRI

Evaluation of spatial coherence in one-dimensional

organic semiconductor crystals
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[ Abstract]

TPCOs (Thiophene-Phenylene co-origomers) are promising organic materials for their
high carrier mobility and quantum efficiency. BP1T — CN, which is a cyano-substituted TPCO
material, is an n-type material known to show strong optical confinement effect when it is
crystallized in low dimension, such as a rod-like and platelet crystals. When the excitation light
is incident on the crystal of BP1T — CN above the threshold intensity, a coherent output with
narrow spectral width can be observed. This phenomenon is considered to be a result of the
strong confinement of the electromagnetic field within the crystal, and due to the optical
amplification with the both edges of the crystal as cavity ends. In this research, we will develop
a method to evaluate the spatial coherence built inside the crystal. We will measure the
fluorescent image of the crystal, and pick up the light from two distant points by a double slit.
The interference fringes of those output beams can be a good signature of the spatial coherence
grown inside the crystal.
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Fig. 1. Optical system for the evaluation of spatial
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[1] H. Mizuno, et al., Adv. Opt. Mater. 2,529(2014)
[2] L. Legrand, et al., phys. stat. sol. 245, 2702(2008)

Excitation density dependence of 0-1 transition intensity.

Fig. 3. (left) Fluorescence image
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Study of local distortions of the point defects by measuring the Q1 (0)
transition of p-Hz in CH3sF/p-H2 crystal using infrared laser
pump-probe spectroscopy
oAkira Nakaigawa®, Hideto Kanamori!

! Department of Physics, Tokyo institute of technology, Japan

[Abstract]

We observed the Q1(0) transitions of p-H. induced by CHsF doped in p-H: crystal by using
infrared pump-probe laser spectroscopy. Several peaks are classified by not only the n-th
number of CHsF(ortho-H2)n cluster model but also three sets of equal interval series. Further,
all those peaks are accompanied with a series of satellite peaks consist of more than six that is
the number of the next nearest site. We need to make a new model for the induced transition
mechanism in the p-Hz crystal.

(]
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Hydrogen-Bond Structure and Motility of Water Molecules Accommodated
in Metal-Organic Framework CPL-1 As Studied by Vibrational
Spectroscopies

oTakayuki Hiraoka, Shinsuke Shigeto
Graduate School of Science and Technology, Kwansei Gakuin University, Japan

[ Abstract] In recent years, metal-organic frameworks (MOFs) have been intensively studied.
Because many micropores exist in the structure, MOFs are expected as promising materials not
only for gas storage and separation but also for catalysis. It is known that CPL-1, which is a
kind of MOF composed of Cu?* and bipyridyl bridging ligands, accommodates water molecules
in its pores. CPL-1 can thus be utilized as a unique model for examining the properties of
confined water molecules. In this work, we aim to obtain new insight into the hydrogen bonding
and motility of water accommodated in CPL-1 by employing a combined approach of
vibrational spectroscopies, including IR electroabsoprtion spectroscopy. We have measured the
change in IR absorbance induced by an externally applied electric field, AA, of the carboxylate
moieties which form hydrogen bonds with accommodated water molecules in CPL-1.

[FF] 355, @A A4 & AHREUERAL T 672 588
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MOF % Coordination Pillared Layer Structures (CPL)-1 &
FEIEAL TV B[], CPL-1 I, MR X BAE AT IC L 0
ZOMENIZAKSF R AL Z ERH LN NT
BBY (K1), BHEEPPIELED TWD, HIFRZERN
WA CIAD BNz KG B2 =—7 /2FT /LR &7 Fig. 1. Crystal structure of
HEBEZLND. AWGETIE, BHEMFRIIEEELEG  CPLL (Hatomsare omitted)
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S (~1wt%), 7 v b v AR EIZA B 32— K (200~1000 rpm, #f 1 min)
L7Z3RBID FT-IR 227 kL (5 fREE 4cm™) ORIFEL A ZRBHER—J LN S 245y
TEICHIE LT, ERED CPL-1/= % ) — Vi v U 2 R EICERRICA B > =3
— F L72RBHC AR (25 kHz O IESLR, 60V) ZHEINL, ZICX > TAE UK
%%ﬁi‘é&*f%tAA Z BAED SR E EIG AR RN BB 2 W CHIE L. 4fiFre
X 8cm*t & L7,
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AT, TRINRINEREE 23 vy, BV A E =
KgFEKFRHEAELTWD CPL-1 B D
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Fig. 2. Time-course of the FT-IR spectra of CPL-1
recorded while purging with dry N2 gas.
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Fig. 3. Comparison of FT-IR spectra of the
U OH) band of water in CPL-1 and bulk water.
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Fig. 4. (a) Dispersive IR spectrum of CPL-1. (b)
Observed AA spectrum of CPL-1 (solid curve)
and a baseline obtained with polynomial fitting
(dashed line). (c) Baseline-corrected AA
spectrum of CPL-1.
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Preparation and Polarity Changes of Photo-Responsive Ammonium-Based
lonic Liquids Containing Spiropyran

oYusuke Funasako®, Naoto Horihata®, Nozomi Azuma!, Makoto Inokuchi?
!Department of Applied Chemistry, Faculty of Engineering, Sanyo-Onoda City University

[Abstract] Salts containing quaternary ammonium cation connected with photochromic
spiropyran moiety by methylene spacer (n = 3, 6) were designed and prepared. These
photo-responsive salts are expected to show not only color changes but also liquid property
changes by photoirradiation. The salts were pale-yellow amorphous solids at room
temperature and showed glass transition at around room temperature. These salts exhibits
photochromism in both solid and solution states upon UV irradiation. In addition, absorption
spectra of the solid during photochromism revealed that the solvent polarity changes were
directly observed upon isomerization. Thus, the distinct tuning of liquid properties is expected
by photoirradiation.

[F] At w7 A3fEm2

a
74+ ruIvI{EEMTHD .
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Anion exchange and proton conductivity of three dimensional coordination
polymers having Cuz(ns-O)(us-trz); framework

oAkinobu Yasohsima® , Goro Maruta?, Yoshiyuki Kageyama?, Sadamu Takeda®
! Graduate School of Chemical Sciences and Engineering, Hokkaido University, Japan
2 Department of Chemistry, Faculty of Science, Hokkaido University, Japan

[Abstract]
Three-dimensional coordination polymer [Cus(us-O)(us-trz)s]Cly(HzO)*5H,0,where trz =
1,2,4-triazolate ion, contains hydrated protons in the structure and it is expected to have
proton conductivity. The influence of various anion exchange on conductivity was
investigated. Adding a 1,2,4-triazole aqueous solution to an aqueous solution of copper(ll)
sulfate, [Cus(us-O)(us-trz)s]SO4(H30)*5H,0 (SO, salt) was
obtained. This SO, salt was suspended in various aqueous
solution of NaCl, Na,CO3 or NaNOj3 to exchange S0,%” by
Cl~,COs* or NO3~. From AC impedance measurement for
pellet of [Cus(us-O)(us-trz)s]Clo(H30)*5H,0, the
conductivity was calculated to be 5.8X10™* Scm™at 82%
relative humidity and 341K. This high conductivity is based
on high concentration of HsO, *.

[FF]
MOF (Metal organic frameworks)iZ )~/ F % o R /L & §f Fig.1. Structure of
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ST, k. TLoUATay PR ¥

L (Fig2). iEMbm A ¥—%EH L, BHLE .\.—N\’\'\‘
LT XL F— I Z oD TIREE DL AN T2, . CoSE
SoOHO IRIER-ENS CHED OH EERIE  © ioripey

SO, R0 COz ¥ & i U TIRIREM D IR FE DS K X <
RoTWNWAHZ ENG, ClETIIHO, BNEL FEL X ¥
DTIRENRKELSBRDEOICIDEWVREEZ S D EimoT 7.

Fig. 2. Arrhenius plot

Table. 1. Proton conductivity under 82% relative humidity at 341K and activation energy

L&Y o AREE [S/em] FEHEIRILF—[eV]

SO,iE 39 x 10_6 0.40

COsi& 77 x 10/ 0.43

Clt& 58 x 10 0.49
[2%3CHR]
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