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Interaction between 4f electrons and photo-excited cyclic 7 electrons

in two-electron oxidized phthalocyaninato lanthanide complexes

oYu Shimomura!, Yutaro Sakaguchi®, Kazuro Kizaki®, Takamitsu Fukuda®, Akira Fuyuhiro?,
Naoto Ishikawa®
! Department of Chemistry, Osaka University, Japan

[Abstract]

Phthalocyaninato lanthanide complexes have been attracted attention because of their
electronic and magnetic properties. Lanthanide ion has a total angular momentum J which
causes large magnetic anisotropy. Phthalocyanine ligand has an orbital angular momentum L
in photo-excited state. The interaction between these angular momenta causes a great deal of
interest.

In the previous research on complex 1, we revealed existence of the J-L interaction in the
two excited states in visible light range. However, because of the mixing of the excited
configurations, the study of the mechanism had been complicated (Fig.1).

In order to simplify the situation, we performed two-electron oxidization of an analogue of 1,
and synthesized complex 2, which is expected to have only one absorption band. Through
measurement of magnetic circular dichroism (MCD), we determined the value of J-L
interaction ( A ;.=6.8cm™). We found that the A, value is significantly increased by
reducing the number of absorption band.
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Fig. 1. Electronic transitions and energy level.
Right side is those of 1, and left side is those of 2.
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Absorption and Fluorescence Solvatochromic Behaviors of DD
Quadrupolar Molecules with TTF/NMe, Electron Donors and Polyenic
n-Bridge
oYoriko Sonodal, Yukihiro Shimoi?

'ESPRIT, AIST, Japan, *CD-FMat, AIST, Japan

[Abstract] Absorption and fluorescence solvatochromic behaviors were investigated for
two kinds of DnD quadrupolar molecules, TTF-CH=CH-CH=CH-CH=CH-TTF (1, TTF:
tetrathiafulvalene) and Me;NPh-CH=CH-CH=CH-CH=CH-PhNMe; (2). The lowest-energy
absorption band of 1 clearly shows a negative solvatochromic shift and the absorption energy
correlates well with the Onsager polarity function f(e)—f(n*). In contrast, the absorption
band of 2 shows a trend of positive solvatochromic shift and the energy correlates only very
weakly with f(n*). As for the fluorescence, positive solvatochromism is similarly observed
for 1 and 2. The emission energies correlate fairly well with f(e)—f(n?). The structures and
natures of the excited states responsible for the absorption and fluorescence transitions are
studied with the help of quantum chemical calculations.
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The selective observation of multicolor multistep reaction process by using
multicolor excitation and the dependence on excitation light intensity

oYuuya Kishi!, Akihide Wada!
! Department of Chemistry, Kobe University, Japan

[Abstract] For the study of photoreaction process, monochromatic pump-probe technique is
one of effective methods to monitor and trace the reaction pathway. However, for the
monochromatic method, it is difficult to observe a whole picture of photochemical reaction
including multicolor and multistep reaction process. In this study, multicolor multistep
photoreaction process of SR7B (one of azobenzene derivatives) induced by two color
photoexcitation was observed by a home-built multicolor excitation two-dimensional
spectrometer. By using this system, we succeeded to observe a multicolor and multistep
reaction process as a cross-term signal. Characterization of the cross-term signal intensity
based on excitation light intensity dependence will also be described in the presentation.
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Fibrous J-aggregate formation of amphiphilic cyanine dyes in
methanol/water mixed solutions

oShunsuke Yamamoto?, Hiroyuki Miyake?!, Akihiko Tsuda?, Tomoyuki Yatsuhashi?, Kenji
Sakota,
! Division of Molecular Material Science, Osaka City University, Japan
2 Department of Chemistry, Kobe University, Japan

[Abstract] Dye aggregates, in which dye molecules are regularly arranged, are formed by
self-organization in solutions due to dispersion forces and/or hydrophobic effect [1]. Various
kinds of dyes are known to form the aggregates whose optical absorption bands are narrowed
and red-shifted with respect to the monomer band. These aggregates are called J-aggregate,
named after Jelley, and the red-shifted absorption band is referred to as the J-band [1, 2].
DilCi3(3) is one of the amphiphilic cyanine dyes applied for cell staining. However, the
behavior of DilCig(3) in solutions has not been well explored. In this study, we used
spectroscopic approach to obtain new insights into DilCig(3) aggregates. From absorption
measurements, we found that DilCig(3) forms J-aggregates in methanol/water (M/W) mixed
solvents, which depends on the solvent composition and concentration of DilCig(3). Linear
dichroism measurements strongly suggest that the DilCg(3) J-aggregate has fibrous structures.
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Fig. 1. (a) The absorption (Abs.) spectra of DilCi3(3) in M/W = 100/0 %(v/v) (dotted) and M/W = 50/50 %(v/v)
(solid). (b) The Abs. of DilC;3(3) in M/W = 50/50 %(v/v) at 585.2 nm as a function of DilC,3(3) concentration.
(c) The Abs. spectra of DilC3(3) in M/W = 50/50 %(v/v) at 15°C (solid) and at 25°C (dashed).
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Redox properties of binaphthyl-bridged phenoxyl-imidazolyl radical

complex showing negative photochromism
oKaho Arail, Katsuya Yamamoto?, Katsuya Mutoh?, Jiro Abe?
! Department of Chemistry, Aoyama Gakuin University, Japan

[Abstract] Photochromism shows the reversible color change upon light irradiation. The
photochromic imidazole dimers generate the colored biradical upon UV light irradiation. This
photochromic behavior is attributed to the photoinduced homolytic bond cleavage of the C-N
bond between the imidazole rings. On the other hand, it is reported that the C—N bond
cleavage is also observed by the electrochemical reduction. That is, the imidazole dimers are
unique molecules showing both photochromic and electrochromic reactions. In this study, we
revealed the redox properties of the negative photochromic BN-PIC by
spectroelectrochemistry. The stable colored form of BN-PIC isomerizes to the metastable
colorless form via the biradical upon visible light irradiation. It was revealed that the bond
cleavage reaction of this negative photochromic molecule proceeds by electrochemical
reduction.
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Figure 1. Photochromic reaction of BN-PIC.
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Figure 3. Electrochemical reduction behavior of BN-PIC.
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Rational molecular design for controlling the reaction rate for the thermal

back reaction of naphthopyrans
oHayato Kuroiwa, Yuki Inagaki, Katsuya Mutoh, Jiro Abe
Department of Chemistry, School of Science and Engineering, Aoyama Gakuin University

[Abstract]

Naphthopyran is one of the T-type photochromic compounds which has been applied to
commercially available photochromic lenses. Upon UV light irradiation, naphthopyrans
generate two colored species, transoid-cis (TC) and transoid-trans (TT) isomers (Scheme 1).
Though the TC isomer quickly returns to the initial colorless isomer, the fading rate of the TT
isomer is much slower. The persistent color of the TT isomer is one of the crucial problems to
be improved for the applications to fast photoswitchable materials. Recently, we have
developed versatile strategy to reduce the formation of undesirable TT isomer by introducing
an alkoxy group at 10-position of 3H-naphthopyrans. In this study, we designed novel
naphthopyran derivatives which has cyclic aryl ether moiety to reduce the formation of the TT
isomer and found that the reaction rate for the thermal back reaction of these naphthopyrans
can be controlled by changing alkyl chain length of the cyclic aryl ether moiety.
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F 7 T TH 7+ F2Z a2 Scheme 1. The Photochromic Reaction of 3H-Naphthopyran
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Fig. 3 'H NMR spectra recorded in toluene-ds at 200 K after turning off the UV light irradiation.
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Photo-induced proton transfer in aromatic urea-acetate anion complex
monitored by time-resolved infrared spectroscopy
oHayato Honda, Masato Kondoh, Kei Togasaki, Yoshinobu Nishimura, Tatsuo Arai,
Taka-aki Ishibashi
Graduate School of Pure and Applied Sciences University of Tsukuba

[Abstract] Photo-induced proton transfer in 1-anthracen-2-yl-3-phenylurea-acetate anion
(2PUA-AcO") complex was studied by time-resolved infrared (TR-IR) spectroscopy. Upon
photoexcitation of the complex, a CO stretch band of the 2PUA moiety in the complex was
shifted to low wavenumber side. We assigned the shifted transient bands to the tautomer in the
electronic ground state. The observed downshift is consistent with the bond-order decrease in
the CO bond in the 2PUA moiety due to delocalization of lone pair electrons generated on the
2PUA as a result of the proton transfer. We also found that the rate of the back proton transfer
in the electronic ground state was decelerated as the concentration of free AcO~ increased.
The result implies that the free AcO~ influences the kinetics of the proton transfer.
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Relation between the stepwise two-photon cycloreversion reaction yield of a
diarylethene derivative and the timing of the second excitation laser in the
vibrational coherence
oYuka Tachii!, Hikaru Sotome?, Seiya Kobatake?, Hiroshi Miyasaka®
! Department of Engineering Science, Osaka University, Japan
2 Department of Engineering, Osaka City University, Japan

[Abstract] Diarylethene (DAE) derivatives shows reversible photoisomerization between
the open- and closed-ring isomers. Our recent studies have revealed that
stepwise/simultaneous two-photon excitation enhance the cycloreversion reaction yield of
several DAE derivatives, compared with the one-photon reaction. This result indicates that the
higher excited state attained by two-photon excitation plays an important role in this efficient
cycloreversion reaction. In addition, it was also elucidated that the two-photon reaction
amount was controlled by selecting the phase of the molecular vibration in the intermediate
state populated by first excitation. In the present study, we applied transient absorption
dichroism measurements in order to explore the details of vibrational and electronic
coherence in the intermediate state in this two-photon reaction.
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Photoisomerization and Photoionization of trans-Stilbene in SDS Aqueous
Solution Observed by Time-resolved Visible-near IR Spectroscopy

oShion Goryo!, Shunnosuke Okino?!, Tomohisa Takaya?, Koichi lwata®
! Department of Chemistry, Faculty of Science, Gakushuin University, Japan

[Abstract] We observe the photoisomerization reaction of trans-stiloene in SDS aqueous
solutions with time-resolved visible-near IR absorption spectroscopy. trans-Stilbene,
insoluble in water, is solubilized in the hydrophobic portion of a SDS micelle. After the
photo-irradiation, an absorption band of S; trans-stilbene is observed at 587 nm. The S:
lifetime is about 100 ps, which corresponds approximately to the lifetime in the hexane
solution. A Broad absorption band is observed in the longer-wavelength side of the S; state
absorption. This absorption is probably caused by hydrated electrons ejected from
trans-stilbene on its photoionization. We observe the photoisomerization and photoionization
of trans-stilbene solubilized in SDS micelles.
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Fig. 1 Femtosecond time-resolved visible-near IR spectrometer.
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Selective and reversible ethanol adsorption behavior of
tetra[3,4]thienylenetetracarboxylic acid

OMasataka Ozawa?, Takashi Takedal?, Norihisa Hoshino'?, Tomoyuki Akutagawa?
! Graduate School of Engineering, Tohoku University, Japan
2 Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Japan

[ Abstract] Cyclooctatetraene (COT) derivatives form tub-shape molecular structure.
Introduction of the hydrogen-bonding sites to these molecules can form unique clathrate host-
guest molecular crystals. In this work, we prepared tetra[3,4]thienylenetetracarboxylic acid (1)
and its host-guest crystals and their adsorption behaviors were examined. Recrystallization of
1 from various solvents such as methanol-H-O, dioxane, ethanol, and so on yielded a variety of
solvent clathrated host-guest crystals. Thermal annealing of these crystals afforded desolvated
crystals (Ldesol), Which had similar crystal structure after the desolvation. The adsorption-
desorption isotherms of ldesol for ethanol, 1-propanol, and 1-butanol were investigated. The
gate-opening ethanol adsorption behavior was observed at P / Po ~ 0.7, whereas crystals 1desol
hardly adsorbed both 1-propanol and 1-butanol. Crystals 1desol could selectively adsorb ethanol
among linear primary alcohols of CyH2n+1OH.
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Magnetic Phase Conversion through CO, Adsorption/Desorption of
Double-Layer Type Porous Magnet Having Different Interlayer Structures
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2 Graduate School of Engineering, Nagoya University, Japan

[ Abstract] Porous magnets based on coordination polymer framework are expected to be
chemo-responsive materials, interlocking porosity-related functions and magnetic properties.
Here, we prepared new porous magnet, {[Ni'(dmen),]2[Fe™(CN)s]J(AZDC)os5-7H20} (1_H20;
dmen = 1,1-dimethylethylenediamine, AZDC = Azobenzene-4,4’-dicarboxylate). Compound
1_H,0 formed double-layer type structure consisting of cationic 2-D layers extended by Fe'!l-
CN-Ni''linkages, and AZDC? weakly linked two layers as a pillar-anion. Activated 1 exhibited
metamagnetic behavior based on ferromagnetic intralayer interaction between Ni'' and low-spin
Fe" and antiferromagnetic interlayer interaction, and two-steps CO» adsorption with expanding
interlayer separation. After CO> adsorption, 1 showed ferromagnetic behavior with 7¢ of 11.5
K. Furthermore, CO; pressure dependency of powder X-ray diffraction pattern and field
dependency of magnetization revealed that the magnetic phase of 1 strongly depends on the
interlayer distance. The magnetic phase was successfully converted through the structural
change accompanying CO> adsorption by using new dianion-based porous magnet.
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Development of Ferroelectric Crystals of Polar lonic Molecules

oYuto Kawamura®, Jun Harada 12, Yukihiro Takahashi*?, Tamotsu Inabe’?
! Graduate School of Chemical Sciences and Engineering, Hokkaido University, Japan
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[Abstract] Ferroelectrics are substances that exhibit spontaneous electric polarization even
in the absence of an external electric field, and the direction of the polarization can be
reversed by inverting the electric field. Recently, molecular ferroelectrics have attracted
interest because they can be synthesized from non-toxic and abundant elements. We found
that crystals consisting of perrhenate ion and quinuclidinium ion, which is a polar
cage-shaped organic cation, show ferroelectricity derived from the rotation of the polar cation.
The cubic crystal system in the high temperature phase provides unique ferroelectric
properties. In this research, we have attempted to develop new ferroelectric organic ionic
crystals by exploring crystals of polar organic cations having shapes similar to quinuclidinium
ion.
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Development of Ferroelectric Organic lonic Plastic Crystals

oRin Notsuka!, Jun Harada'?, Yukihiro Takahashi®?, Tamotsu Inabe!?
(Graduate School of Chemical Sciences and Engineering, Hokkaido Univ.2,
Faculty of Science, Hokkaido Univ.?)

[ Abstract] Ferroelectrics are materials that have a spontaneous electric polarization that can
be reversed by an external electric field. Molecular ferroelectric crystals are of particular
interest because of their non-toxicity and solution processability. In this study we have
developed new ferroelectric organic ionic plastic crystals.

DSC measurements showed that the crystals examined exhibited a series of solid-solid
phase transitions. The compounds clearly showed hysteresis loops in the polarization-electric
field diagrams, which proved their ferroelectricity. In this presentation, we will describe the
crystal structures and their changes accompanying the phase transitions. The origin of the
ferroelectricity will also be discussed.
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k%%mbt.ﬁ%ﬁ?@:@%%ﬁwQO%TW%@u#5Fm%L®wm¢ >k
—BEARBRE ORERIZ OV TEELLm LD TETHD.

Figl. %8k B MK

[2% k]

[1] J. Harada, S. Shimojo, H. Oyamaguchi, H. Hasegawa, Y. Takahashi, K. Satomi, Y. Suzuki, J. Kawamata, and
T. Inabe, Nature Chem., 8, 946-952 (2016).

[2] J. Harada, N. Yoneyama, S. Yokokura, Y. Takahashi, A. Miura, N. Kimura, and T. Inabe, J. Am. Chem. Soc.,
140, 346-354 (2018).
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Synthesis and Magnetism of Octanuclear Mixed-Valence Mn Complex of
Cubane Type with Imidazolinyl-Imidazole Bridging Ligand

oHiroki Murakami, Ryosuke Shiga, Hajime Kamebuchi, Makoto Tadokoro
Department of Chemistry, Faculty of Science, Tokyo University of Science, Japan

[Abstract] Self-organized multinuclear complexes with redox active metal ions exhibit a
variety of physical properties such as a strong magnetic interaction and
multistep-multielectron transfer. Especially, some polynuclear complexes behave as single
molecule magnet (SMM). Recently, we have investigated crystal structure and magnetic
behavior of a new octanuclear manganese complex [Mng(im-Hzbizn)i2](ClO4)9 (1;
Him-Hobizn = 4,5-bis(4,5-dihydro-1H-imidazol-2-yl)imidazole). The singly deprotonated
im-Hobizn™ is a bis-bidentate bridging ligand for metal ions. In the X-ray crystal structure, the
complex 1 has a cubane-type octanuclear structure, where eight Mn ions are nicely bridged by
twelve im-Hobizn™. In addition, 1 has a mixed-valence state (Mn'/Mn!! = 3/5) due to nine
ClO4 anion per formula unit in the crystal. Besides, out-of-phase component of AC magnetic
susceptibility for 1 under zero DC field suggested that 1 is considered to behave as SMM
below 1.8 K.

[F] EfbiEcie R ER S B A 287 5 KRER PN
WEEA&REERIL, TN TE&EA 4 U BHOETBEI HN
WM AR FHNICHFET 52 & T, ZEEZET =—
BECH A EE R S nWo Tz, HESERTIIR D HN ——N
AR TN BT %, B ld, THETFig 1 O & 4v)‘ w\¢>
9 73 imidazole @ 4 if & 5 fif % imidazolinyl & CE#i L 7=

i AL Td D Fig. 1. Molecular Structure
4,5-bis(4,5-dihydro

N

" NHHN /} — 4+ 1 H-imidazol-2-yl) of Him-Hzbizn.

'/“v" imidazole (Him-Habizn) % VT, KB Nill4
L /N\VN\\ y BES5 K [Niy(im-Habizn)s(MeOH)a(py)s](C104)4
/N\? N 6 I} (py = pyridine) 3 £ Y Cu' 4 ¥ #5 1K
HOT ) ¢ jin [Cu'ly(im-Habizn)4(DMSO)3(THF)](C104)s- SDM
{‘N\”\ N ™ SO DA KEh L= (Fig. 2). ! Him-Habizn
T\NA\N/'I""” 1% imidazole S H TR R AR 1| DL B Z
e LT 2 D0 2 ER L— b S L 7o 4

B (_NHHN ) n L& LTliE, ABICEEeREEREZ S
B LNTED, ZOL S AKENE 4 BEsK

Fig. 2. [M'4(im-Hzbizn)4]*" (M = Ni, Cu) DO NCAFIET B 2T, hY B —T =

T THDH Clos WS ¥ 2 KA AT L



S THRENCHEFFTHZ N TE S, 72, Ni' BB L Cul' BN IR B o B
MERIFE BAER 23R Uiz, A el B 2 1T T IS BR A B A 4 2 Mn A 4 v & AW,
[Mns(im-Hbizn)12](ClO4) (1) ZEKT 5D Z K L7=D T, TOWEEIT I,

[5#5 (328% - #i®)] Him-Habizn 13 4,5-dicyanoimidazole % ethylenediamine #'C sulfur
Lz 7 aEERE L, HO 222 2 & T, IR M 1%DAGEIKE LTHDL
7=, Mn 8 ¥R 1 DAL, £9° Ar F T Mn(ClO4)2-6H,0 & Him-Habizn % 3 : 4
DOF/NEETMeOH 12N 2, S HFER S E-%. o RmKREE DA B L, 20
WREHETHZ & T1 OFROHEENS 5T,

R - BLE] 51K 1 OGS X BEERIT 21T o728 2 A, TED MeOH 23 L
T A4 AT —HF—L TV,
SQUEEZE HLFE % 1T > Tl K % 1y
b L7z, 85K 1 I cubane B! 8 % Mn 45
KTHY . 8HD Mn A F1TxF L 12
@ im-Hobizn 2SEAL L TV = (Fig. 3), &
7=, MkH7=0 9 D ClOs NHER TE
HZ M, MnY/Mn'=3/5 (272 5TV 5
HOLEHENTE S, Mn---Mn BB IX
6.475(1) A ~ 6.648(1) A DFPHNTH 1 |
BRI 2N Mt Yo R THDO0E
o TN, R = v FMEIZIZA
v X REBEN KBRS EOMA
YERNZE 2 < 5 F D Mn A > Rl iE
B IR TT 8.071(1) A £ WO HEEETH
ST, WIT, 1 OHHES OV OIR
Fig. 3. X-ray crystal structure of 1. ILERIELZEZ A 300K 2BV VT YmoiT

=29cm?> Kmol! THYH , Mn'75 3 > Mn!l!

1500 Hz
/- —~ -2.4}
3

23 5 DOORETR MK EED & T
BN H@WE (gmal = 28.1
cm? K mol!) & RE7RENRW 3
FERMG LN, £, 1 OH -
i B R L C A AL SR iR g
AN E 2 22 P JE L 5 ~ 1500 T

N

Hz CiTo7-¢+ 2 A, 4KLUTFD
TR #PH 12 W TR R Bk AR
NHDHZENrhole, D=
By 1 1F 1.8 K L FIZRBWTH .
DIWAE LTIRDE Y & % 2.0 2.5 3.0 35 4.0
L5 (Fig. 4; Hie =0 0e), &5 T/K

(2. 1250 Hz (2817 5 Modified

Arrhenius Plot £ ¥ | I&EMA b FEEE o
M Euks = 6.38 K. 5B fi% M = susceptibility for 1 under zero dc field from 1.8 K to 4.0 K. Inset:

3.87x107s U)X T X —H& ) The modified Arrhenius plot at 1250 Hz.
5 B 4172 (Fig. 4, inset),

[23E3CHR]

[1] H. Kamebuchi, T. Sugaya, R. Shiga, H. Murakami, M. Tadokoro, Chem. Lett., 47 ,773-775 (2018).
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Fig. 4. Out-of-phase (ymol”") component of the ac magnetic
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Gas absorption induced phase transition of [Cuz(4-X-benzoate)s(L)]n (X=
H,Me,F,CI,Br,I/L=pyrazine, diazabicyclooctane) and dynamical property of
adsorbed molecules
oShuhei Akahoshi!, Goro Maruta?, Yoshiyuki Kageyama? , Yukihiro Takahashi?,
Shin-ichiro Noro?®, Sadamu Takeda?

! Graduate school of Chemical Sciences and Engineering, Hokkaido University, Japan

2 Department of Chemistry, Faculty of Science, Hokkaido University, Japan
3 Graduate school of Env. Science, Faculty of Env.Earth Science, Hokkaido University, Japan

[ Abstract]
We synthesized new complexes. It is interesting to induce structural change of the host lattice
as the gas molecules are adsorbed. In this study, we analyzed the structural change with
adsorption and desorption of gas molecules by DSC measurement (Fig.2). We estimated the
enthalpy (AHnost) of the structural change of the host lattice for gas adsorption (Table).
Also, we discuss the dynamical property of adsorbed molecules by Solid-State NMR
measurement.

[82] Metal-Organic Frameworks (MOFs)i%, 4 J&A 4 > LEANL - OBENLFEE DD
BT A XOMALEFF O EERERTH L. MILFITHFERV AL Z &
T, MO ESIESEH T2, HEHEZHED, BAICHE M THOIL TS,

&FA A2 O & 22 E&EWE, pyrazine 7> 5D MOFs 1, #&1 O HIZ&MAR 5 1% B
DIATeRS, HEEZLEEZ L THIALZ AT 2 Z EBRH BTV A(Figl). 2D L 91T
B & O+ 2 ED THof 2 B0 AT TR s 2 F£F - T D W/ E TR .

MHFFEE TIEL, THE T, FTiKkRHEEZ S > 72WE O Host-Guest M AAERH O 1N
IZHD A E N T2 7 OFEFRREIC OV T OMZEE L C& 2R REfFFETlE, L K&
IPAEE AL AR 2 EHAIZE R U, BVARRE & o OEE) ) b B A & RS DA
TERIZ DWW CORFZEE D 7=,

Accumulation L e g A&
R
V/Z : 818.0 A3
Space Group : C 2/c Space Group : P -1

Fig.1 Flexible MOF made of 1-dimensional chain!!!
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[F¥] T ReBA A, BT plaE A []1¢
il 7= & B EHEE (4-X-Benzoate) & pyrazine % 7213 wporisionten. | () ‘ |_|

1,4-diazabicyclooctane (dabco)Z fV7z—1H D MOFs % o -
L, 25 % Fig2 OBEEKIZIEWEEIIZfEHT L 7. wpon 1@ o

Fig3 IO 8018, &K 1 RUETICHIT S DSC M giga  Conceptual  diagram  of
EN D, —HOSERK ROV THEEZ L E 1 D Sk thermal analysis for gas adsorption
WA E D 2 L 2GR L7, 20 DSC E'—7 OFF

RN ORI LTV D, ) o
JEE EFICE D DSC B —27 O h B3 Y OIRE % 3 —Me-Bza_dabco
BRI & L. RO O CIIMEE 2 S it
LI > TW RN E W HIED S &, MEBEED 8[| e
SRR L D, GRS F OG5 ORALE o e m
(AHa)BSRED. ZRHOFEL Y, Hhdhis 7o remperature /¢

BT LB B AHio) 5 3RD 5. 20O AHpw & )
AHGes DIEIZFEH LT, =F Ly, =X U X OE N

—Bza_dabco
—Me-Bza_dabco

12 L DR ~DEEIZ SN THARTNL e
[FEE - Z2%] dabco BEIAICIER L- L %, &K 1 Br-Bza_dabco

Heat Flow /molyq

_ —1I-Bza_dabco

SJETIZERIT 5 DSC HIENS, KARVESIZIS T 52 170 z;o 2;0 320 370
B RS KX VO 4F-Ba sk Th Y, Kb rempereture X
VMRS Tl L TV D DT Bza $8ATH 5 (Fig.3).

TS OFEREESIZER L, 05 O S
7253 F DKALENAHGas) & i i & F DIEIEZZAIZ B2 BV (AHpost) % K 8D 72 (Table).
AHpost DFEXEN K E 72E L 7205 Z L ) BF-Bzad R I B H OfE L2 K& < ED T
KB TFERD AL Z EN otz £2, FIUHAA METIZTOWVWTENENDORIR
DT DAHGas DIEZ LD LT E AV EENED LW b, mZ b F LoD
EHEWMZ X AWE~DOEEIT/ NS, 2 F LD g BFITWRICITE A EEHEE LTV
WEEZLND.

BHIE, ERNMROFERNSE L N0 OEENIRE D i THET 5.

Fig.3 DSC measurement under 1 atm of

gas (a)CyHy, (b) CoHe

Table Thermaldynamic values

AHpyse AH,, uptake( T atm) AH.
Gas | Complex [KJ/molyq ] K/ molg,.] [molg,,/moliy] K/ ol
Bza dabco 34 Al 1.9 =101
C,H,
F-Bza dabco 116 67 41 -159
) Bza dabco 30 76 1.8 -107
C,H,
F-Bza dabco 122 68 41 -157

[2% 3R]
[1] S.Takamizawa, E.Nakata et al, “Crystal Transformation and Host Molecular Motions in CO2 Adsorption
Process of a Metal Benzoate Pyrazine(M"=Rh Cu)”, (J.Am.Chem.Soc, 2010), pp. 3783-3792.
[2] BEH, AW, Fii, ®E, ZB10E55-REEatias, 3C05 (2016)
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Correlation between Guest Adsorption Properties and Porous Assembled
Structures Consisting of Cyclic Hexacopper Complexes and
Polyoxometalates

oTakuya Kawamura, Daiki Chikita, Tetsu You, Masaaki Ohba
Department of Chemistry, Graduate School of Science, Kyushu University, Japan

[Abstract] Polyoxometalates (POM) are anionic metal oxide clusters that have attractive
electrochemical property and catalytic ability. Recently, porous frameworks including POM
have been studied aiming for application for adsorbents, heterogeneous catalysts, and so on.
Such porous frameworks including POM are known as POM-OF (POM based Open
Frameworks) and POM-MOF (POM based Metal Organic Frameworks). However, these
systems still have problems in terms of difficulty of structural control and synthesis. To easily
construct porous frameworks including POM, we attempted to integrate POM and cyclic
complexes as porous ionic crystals. The ionic crystals formed a layered structure based on
cyclic hexacopper complexes and POMs located between the layers. These porous assembled
structures were changed depending on the type of POM, and each ionic crystals exhibited
guest adsorption properties. In this research, we investigated the correlation between their
structures and adsorption properties.

(] 7T=F et Axy 75 2% —Td% Polyoxometalate (POM) 1. #
N2 E SRS 2 FF O L O N H L TER VD | #EREMEIL S ORER Y &
LTHERZEDTWS M ITFETIE, POM &AL MERES ICHAZAA B A RO, %
AN — A~ D IS AR RE STV D, BilZlE, POM &5k y & Lz
POM-OF (POM based Open Frameworks) <>, MOF DO#ifLHIZ POM ZfHAIAATE
POM-MOF (POM based Metal Organic Frameworks) 72 ERHI LI TWD 3, ZiuH D%
TIIEE DR EE L HIECAROEM S om CHIREN RIS TWwWS B 22C, &
D fEfE7: POM Z 502 LGOS AL B L. W% Fﬁ%ﬁﬁ“éﬁﬂﬂtéﬁﬁi%ﬁ%
FrE L THWT POM EEREILSE L2 LT, ZHMEA A UM E LT POM #
AR ELGHKT D2 L AR AT, AR T, BRIRASESEE KR & MiECEM DR 5
fix D POM ZHAEDHE T, fhx REEED LML F U fimE AR L, & OE L

TR NAE RO & Tz, ~ ~
[Fik (RBk-H#k)] ES0RAp2 FE Hc:/é_<>N Hof/g—@—%
OFENLF HLL & HL2 &#%Gf - mﬁjzb 8 HL1 o HR
Ihbe Cu A4 EDHECEREC o f%*swww Gf T R

BR SEESEE R [Culn(H20)]6(ClO4)6: nsolv ;;f“'z\

(CusLn_ClOz) >5; ARk L (Figl), Pl e o
CusLn_CIOs | Rﬂ(fﬁﬁmli/‘/t v b CusL1_CIOs “ CusL2_ClO.

[ ﬂ/‘}j/& L’T ClOs™ DMF{EL, ZE Fig. 1. Structures of CusLn_CIO.



BRR7N Cusll_ClOs4 T 39.9%. Cusl2 ClOs T 60.9 % DL ILMEREEZ TR L TV
7208, BBV LR L CT7ELv 7 7 2{b LT=, £Z2 T, LVLERSLIL
MAEEOHEEE & 7 A MEAEAER AL OB AZ HIZ, & — KM~ POM D& A %3
Z L7, Cu(ClOs)26H0 & HLn K UME %4 > POM % DMSO/MeOH HTIRA L Tk
B35 LT, RIREERE POM D72 DA A Uiz B CERNIZHE T, Zhbd
A FURERNZ DN T, B E X B ERRNTIC L 0 2 OEE R IRE L, 7 A NERE
ZRbm L7z,

[FEE - &2)] FANLT HLL & 3 ffioo Keggin % POM T % [PM0120s]® % H >

&L BRIREER [CuL1(DMSO)e® M A7Z S — MREIC POM DMIE Lo, ZHMEA
Z e [CuLl(DMSO)]s[PM012040]2:nsolv. (CusL1 PMoi2: ZEBRR 35.1 %) 23 BAk &
iz (Fig. 2), 72, LV EWENLF HL2 25 & K0 ZEREDOE (57.0%) [F]
TEDLAMA 4 kg Cusl2 PMow2 NG5 L7~ ZiILD DEEILE ﬁifi@@ =R
INEMLERIZ X B BREE D% & = OIS 2 #EFF L7z, 201 K (23175 CO, W
%iﬁﬂﬁ?@%ﬁ% CusL1_PMow 1ZHA~T, BRIRFEERDONREZ K Z < Lt CusL2_PMo12
TlX CO, WAEENLL 2D, A NFERN M E Lz, ZAUTZEREBOHINIIINZ
T, LD RELS DL Z LT, HAEHY A RTINS POM (1T CO2 53717
JTHALRLT L ol EEZ BN,

HL1 & 4 ffico Anderson % [MogOz]*™ % HW =354 1%, IR T [MogOz]* 23
fR L CTA U7z Lindgvist % [MogO1g]?™ 23ERINERIZ. [M0gOge]*™ 723 2 — R E
L7z 725 POM 2T 5241 4 U fd [CuL1(DMSO)]6[M0sO19][M0sO26]-nsolv.
(CusL1_MosMos: ZE[R3% 42.6 %) 735 5417 (Fig. 3), CusLl _MosMos 1. ERINERIZ
[M06010]*~ DMFAET D 7 DIZZERRR TR LTz b oD, 7 — b A—T 2 HD CO, W
EEEE R LI, ZOZEBEREBLI O AT U o2& WBLEHRIZ, CO, WA
I X DEEEL, 7D ONT COz & DORWAHAAER 2 /RIEB LT\ 5%, :@%%'%75%\
ERINERIC [M06019]2‘ DELD IAF IV TIERE S LT FLEEDS, CO2 & DFAEAER YA b
kL’UﬁfJJ THERE L= L S 25, HUE. insitu PXRD HIEHEE & A VWT, HEZ FED

AFHR IR T HMERLZBH L, 7 A MoE & AIEZAL O B 2 5T AR G
LTb\é
ULk, ZHLMA F o fldh~0 POM OEANIZL Y | #EELEMHEK O CO2 WAERED
WL L7z, & 51T, BRIREEAR DN POM OFEFEIZ L 0 . LALLM 5 TNT POM
ZEEE A EZ D LT, TOWEREEZRELSLEZDZ LI LT, BIE,
éﬁtkﬁ/ﬂt%%\\ﬁfﬁ’) IZEZ T POM OEANIZLY | ZHMEA A U fhdb OIS & 7 A Nk
FHREOHIE ZED TN D,

15 COZ 201 K

CO; 201K
9
310
E 6
= 5 V .
CugL2_PMoy, ’
CUaLl PMo1,
0 . 0
0 25 50 75 100 0 25 50 75 100
P/kPa P/kPa
Fig. 2. Structures and CO- adsorption/desorption Fig. 3. Structures and CO; adsorption/
isotherms of CusLn_PMo1. desorption isotherms of CusL1_MosMog

[2E 3R]
[1] S. Wang and G. Yang, Chem. Rev., 115, 4893 (2015).
[2] L. Cronin et al., “Comprehensive Inorganic Chemistry 11, Elsevier, 241 (2013)
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Correlation between Guest Responsive Luminescent Property and
Structure of Porous Coordination Polymers using Re(V) Building Unit

oKenta Sasaki, Hitomi Yamate, Hiroki Miura, Haruka Yoshino, Masaaki Ohba
Department of Chemistry, Graduate School of Science, Kyushu University, Japan

[ Abstract] Porous coordination polymers (PCPs) with ordered structures and various functions
have attracted much attention. In this work, we report newly synthesized luminescent PCPs,
{[M"(MeOH).][M"(3ppy)21[ReVN(CN)4(3ppy)]2-2MeOH} (M = Zn (ZnRe_MeOH), Cd
(CdRe_MeOH); 3ppy = 3-phenylpyridine). These compounds are isomorphous and form 2-D
sheet structures extended by Re—CN-M linkages. Luminescent [ReVN(CN)4]>~ building unit™]
employed here has a potential for guest-responsive luminescent change which is linked with
structural change, because its emission is originated from d-d transition. The guest-responsivity
was evaluated by using desolvated guest-free samples, ZnRe and CdRe. ZnRe showed lime
green emission around 530 nm, but did not have notable guest-responsivity, whereas the
emission peak (510 nm) of CdRe was red-shifted of 50 nm with showing yellow emission in
response to MeOH and EtOH. This was because of the structural change where MeOH or EtOH
coordinated to CdRe not to ZnRe. The different guest-responsivity and selective sensing were
discussed based on differences in the structures and the nature of M".

[F] Z4LMEENLE D FiE, #@Ue& B A 4 E AN 2 lAsbey b2 LT,
FRIR 22 B E BEEME 2 BRFHATRE CTH 2 Z LD, IR O ZFLMEM B E L Tk
HaHEH TS, AT, MES I L2 b2 B L <. dd EBH
KD AT [ReVIN(ICN)P A A2 A HEEH T & L T AMMIEICHAIAT Z &
ERELE, SLICTFA N TEAHET OO0 EMEEET 52010, &5
UWEEAZF- 3-phenylpyridine (3ppy) % Re(V) O#hlN & L TEATHZ LT, _Fifd
D F A e PCPs {[M!'(MeOH)2][M" (3ppy)21[ReYN(CN)a(3ppy)]2-2MeOH} (M = Zn
(ZnRe_MeOH), Cd (CdRe_MeOH) DA I L7z, Z#5H D PCPs 1 KLy —
MEELZEE L TR, 7F A MrFICEF L TR LUOEEE LT R LT,

[5iE (EBR - #3)]  (PPha)[ReYN(CN)sMeOH] 3MeOH & 3ppy @ MeOH &% & |
Zn(NO3)26H20 F 721 Cd(NO3)4H,0 D /KIEHE OURFAILEIEIZ L W . ZnRe_MeOH
B LV CdRe_MeOH D HifEfh 235 b, Hiffidh X SEEMITIC L > TZh b o
EERE Lz, £7-. FLOWKERIB LN BIEAESEDL 2T, "2 07
DO RE L THELNZ, 2% 100 °C THMMEAEZZALEE L 7= BiEitts o3 7
Jb. ZnRe & CdRe (ZxF LT, AXIEHIEIZ L > THF A My 1 2WE ST, T AL
T EWE IV TR LT, R E 365 nm 2B HFRIEAT s
FOWR X BEHTHAIEIZ LY, 72 MEERTRICE T 2502810 & 20 % e
L7, &5H12, MeOH WEHITIZ L - T, ZnRe & CdRe D7 A M FEIZHIT 5%t
EALDEN TN, ER b OMBAEBLE LT,



[FR - BL&] HibM X BEEMIT LY. ZnRe_MeOH & CdRe_MeOH (.,
Re-CN-M #5& CTHELZ Z&oty— MEEZFH (Fig. 1), #ENIZ M A F o
ML MeOH BN L 7= (M1 & 3ppy 28N L 7= (M2V), DOENIERBED 72 5
M B EIRFEIET D Z EERR S LT, BUAEE%Z OV 7L ZnRe 13 530 nm D%
Yemm Loy, AR Z2 85I S TH, BB L O EOBE 22 TR 5
2o tz, —J5 T, CdRe 1Tk (510 nm) O FEKAER L. MeOH & EtOH D7A&RKYA
BIZ L - T, B —27 BN (560nm) ~50nm L > K7 k L7z (Fig.2), #3K X
BREHT % — o DAL HI%, CdRe ~D MeOH & EtOH OWAEITfE-> T, —RiT
— MEE O RIEBEOYEES MR S 72, £72. CdRe @ MeOH WA HIEIZI 0
T AREFIR COBCH R EL LU AEOE(L, 2 0REE ATV AZHT
DAL AR IR BB STz, ZORR I . BYEEIC L0 A& Uz B A G RN e
Cd1" 12 MeOH & F2NEMNIT 5 Z L2k » T, BB L OHES N EE TW\WD Z
EDREENT-, &51Z, CdRe X MeOH & EtOH LISt OENLMEEEE (1-PrOH, 2-
PrOH, H20, Acetone, MeCN) 2%} L TI3F N L OMEER LI R 77, FERCAL M T
(benzene, toluene, chloroform, dichloromethane) (Zx%f L T HInE Lo 7-, Z DOIEIR
HI7RIRB R, T 3ppy MTFAET D 72 DITZERINNHIBR S 7v, O BUKIZREREEIZH
ZENLAREEFN 7R CAL" FALIC KT D, YA K@IRE 72 7 A N3 OB T 5,
&Re«@hmmikiUEwH@%%%%&@@bﬁotk A, AR EE RS
FORENZE L L, &R D SRS Z RFF L T a7z, MeOH & EtOH DA
_méﬁégmm&ﬁ///ﬁﬁﬂkLT@mﬁ%ﬁﬁf%éoMwH&:amﬁw
%K&5%Xx%ﬁﬁ%%“ﬁ¢ﬁﬁwRxxﬁbw@wmbe CdRe ~D 4

o DB X 0 FEEZL B S, NC-Re-CN OENAENKE < o T
5 EVRRBEI N, TN ORERE DFT 5HE S CdRe D¥EYIX ReV @ d-d &
BICHR L, BEZEIZE YD ReY @ dy BliE & HEIR L72 dx, dy, BB O =R /LF—
EZWNNEL IR B LT, FAMEEITEE- TN HEE (510nm) 75 5 (560 nm)
NEBAT DA = XLNALNE ol F2 AL d° &A1 4 THD zZn" &
Cd" ZHWEZEAKIZBW T, ZnRe & CdRe TH# A MoAMEICKREREWVDRH D
BARE LTI, A4V FERIDKEW CAd" TEZRILY— FODPRADBKREL D
7o, TARNDANREZGIZT 7 BATEHEMPR TS ENEToNS, ULk
DX DN, B “RGTRF S PCPs DAL, 38 L OV A MBI 25808 L O
S X (A5 %)) Lﬁo
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Fig. 1 Structure of MRe (M = Zn/Cd). Fig. 2 Emission spectra (Aex = 365 nm) and
schematic view of guest responsivity of CdRe.
[2E&3CHR]

[1] H. Ikeda, A. Shinohara et al., Inorg. Chem. 51, 12065 (2012).
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Manipulations of physical properties in an ion-radical salt of
cyclophane-type donor through mutual structural interconversion along
orthogonal crystal axes
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[Abstract]

An ion-radical salt of cyclophane donor TBC3 that two TTF units are fixed by four
trimethylene-dithio-chain in the orthogonal orientation undergoes a structural phase transition
near 170K. In this phase transition, the crystal symmetry changes from Tetragonal to
Monoclinic, and magnetic susceptibility becomes almost one-half and resistibility becomes 10
times smaller in the low-temperature phase. In this study, four electrodes were attached at the
four corners of the ab plane of the crystal and V-1 measurements were carried out along the a
and b axes alternately. As the result, the decrease of the resistance along the current-applied
axis and the increase of the resistance along the other axis were observed alternately &
repeatedly. This phenomenon could be explained as local phase transition from
low-temperature phase to high-temperature phase in small crystal domains caused by the
applied current. This explanation was supported by the simultaneous resistance measurement

along the orthogonal axis using AC method. o
(5] 2 50 TTF R FF—BRAEVCERT5 L5 =T Ko
I 4 ROTVFAGCEE SRSy n T 7 VB LT i
FT*%%Tm3@4ﬁyﬁyﬁw%%L1?;>‘ﬁ@ﬁ§
(TBC3-Br1,1,2-TCE,) 1H\ Tk, SIBAHL TR | o

NHFEHTH L FDETD250 RF—2=> F Fig. 1. Structure of TBC3 donor
DO—FHMNITOK LLTFTREL 20 (Fig. 1), UG EHR molecule and structural change upon

phase transition in

D AR MEEREEE AR -9 & L bz, RIS TBC3-Br-(1,1,2-TCE), crystal.
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b %j / @wrl?m%mc EEDD/&_@ ?G B 2 Fig. 2. Structure of TBC3-Br-TCE,
— 7 DENZ DN TAHIHE THITIIE 21T 9 2 & T. T Tetragonal, P4, a = b = 12.3265(6), ¢

=29.663(2) A,V =4507.0(4) A’, Z=4
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[#ER - BE]
165K DRIEAH OFEIIZ IV T, a i Al B BT 5| %2 0~5pA OFiFH TITV, [A]
IRFIZ b 8l 7 A2 100mV O —E DR EEZ 2 {Ho =2 7 % — (10puF) %4 L CTH]
MLT, NI OEPURIE % [FIRFZIT o 72, 2 ORER, a fil )7 m T
| DR oy, b iy moBHiE i, a i m~OERDOEINIISE LT
BB 2R Lo, adili 7 ~OHUNE IR &2 N S/ 512240, b i ot
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(2, B \ZFEFREING T AR 2 i ~ & ol (Resistance by AC voltage measurement)
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Fig. 4. \oltage change (left) and differential Fig. 5. Resistance change on b-axis due to
resistance change (right) due to DC current application of DC current to a-axis (AC voltage
application in a-axis(165K, LTP). 100 mV, 165K, LTP)
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Relative stability between the manganese hydr oxide- and oxo-models for
water oxidation by DMRG CAS, CAS-DFT, LPNO-CC methods
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Abstract  Relative stability between manganese hydroxide (H,0),(OH) Mn(1V)-OH (1)
and manganese oxo (H,0),(OH) ,Mn(IV)=0 (2) species were investigated by coupled cluster
(CC) SD and SD(T), DMRG CASCI, CASSCF, CASPT2 and CASDFT methods. The DMRG
CASCI and DMRG CASSCF based on thirteen active orbitals and thirteen active electrons[13,
13] CAS space indicted the greater stability of 2 than 1. On the other hand, the relative stability
between 1 and 2 was reversed by UCC SD, DLPNO-UCC SD, CASPT2 and CAS-DFT,
indicating an important role of dynamical electron correlation corrections. Implications of
present results are discussed to elucidate scope and applicability of hybrid DFT (HDFT)
methods for 1 and 2.
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