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Luminescence properties of liquid Eu complexes with linoleic acid and the chiral
phenanthroline derivative (!Coll. Sci. & Eng., Aoyama Gakuin Univ., >Sch. Sci., Kitasato Univ.)
OKota Chikaraishi!, Masashi Hasegawa?, Miki Hasegawa'

Luminescent lanthanide complexes have previously been studied mainly in the solid, solution,
and thin-films. While, there are few reports of liquid state of lanthanide complexes. Hitherto,
linoleic acid (LA) has been used as a ligand to control the melting point of the lanthanide
complexes. Here, we will discuss the synthesis and aspects of a novel Eu complex with a
tetradentate phenanthroline derivative ligand and LA, and their luminescence properties.
Keyword : Europium Complexes, Linoleic Acid, Liquid, Luminescence, Circularly Polarized
Luminescence
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1) F. Lu, K. Hagiwara, M. Yoshizawa, K. Nagura, S. Ishihara, T. Nakanishi J. Mater. Chem.

C, 2019, 7,2577-2582.
2) M. Hasegawa, H. Ohmagari, M. Iwamura, K. Nozaki, et al., ChemPlusChem, 2020, 85, 294-300.
3) FH)I, Kith, BB, B LFZ25 72 7=, 2022.
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Theoretical study on magnetic properties of lanthanide complexes with ligand containing
nitroxide radical. (' Graduate School of Engineering Science, Osaka University, *QIOB, Osaka
University, *RCSEC, Osaka University, *ICS-OTRI Osaka University, >Graduate School of
Informatics and Engineering, The University of Electro-Communications, *OTRI-Spin, Osaka
University) O Kaito Taka,' Ren Inoue,'’ Koki Masuda,' Kohei Tada,' Ryohei Kishi,'***
Takayuki Ishida,’ Yasutaka Kitagawa,'>**¢

The lanthanide complexes are actively investigated because some of them show single-
molecule magnet (SMM) behavior. In addition, the single-ion magnets with organic radical
ligand have also been reported. We have discussed how orbital interactions between the 2p
orbitals of ligands and the 4f orbitals of lanthanide (Ln) ion affect the magnetic anisotropy in
SMM behavior. However, the relationship between 4f of Ln and radical in ligand is still unclear.
Therefore, in this study, we investigate the effect of interaction between 4f and 2p radical on
SMM property using quantum chemical calculations.

Keywords : Single-molecule magnets; Quantum chemical calculations; Lanthanide complexes;
Radical Ligands; Orbital interactions
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Fig. 1 The Ln-NO radical complexes
1) (a) T. Kanetomo, S. Yoshii, H. Nojiri and T. Ishida, Inorg. Chem. Front., 2015, 2, 860 (b) T. Kanetomo
and T. Ishida, Inorg. Chem., 2014 53 (20), 10794-10796 (c) M. L. Baker, T. Tanaka, R. Murakami, S.
Ohira-Kawamura, K. Nakajima, T. Ishida, and H. Nojiri, [norg Chem., 2015 54 (12), 5732-5738 (d) T.
Ishida, R. Murakami, T. Kanetomo, and H. Nojiri, Polyhedron, 2013, 66, 183-187
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Theoretical study on circular dichroism (CD) spectra of complexes consisting of chiral alcohols
and terbium(IIl) ion. (‘Faculty of Engineering Science, Osaka University, *Graduate School of
Science, Toho University, *Graduate School of Engineering Science, Osaka University, *QIOB,
Osaka University, ’RCSEC, Osaka University, °ICS-OTRI, Osaka University, "Faculty of Science,
Toho University, SOTRI-Spin, Osaka University) OKaho Shibata', Shinnosuke Yokoyama?,
Mitsuki Ota!, Kohei Tada®, Ryohei Kishi**>, Chihiro Kachi-Terajima’, Yasutaka Kitagawa®*3>-63

Optically active compounds are widely used in various fields such as pharmaceuticals and
agrochemicals. Therefore, an importance of the chiral spectroscopic analysis has been increasing.
Circular dichroism (CD) spectra provide information to distinguish optical isomers, and help a
classification of the stereostructures so that it plays an important role in chemistry and biology.
In recent years, a time-dependent density functional theory (TD-DFT) calculation is also useful
to simulate the CD spectra, but its functional and basis set dependency is not clear. In this study,
therefore, we first examined the CD spectra by the TD-DFT calculations and compared with some
experimental results to confirm the their reliability. We then simulated the CD spectra of the
terbium(IIl) complexes with chiral alcohols in ligand, and compared to the experimental results.
Keywords : quantum chemical calculation,; density functional theory (DFT) method;
diastereomer; chiral alcohol; circular dichroism(CD) spectrum
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Application of a Chiral Terbium Complex with 1,4,7,10-Tetraazacyclododecane Skeleton to
Optical Oxygen Sensors ('Graduate School of Science and Engineering, Kindai University)
Olori Kawachi,' Hidetaka Nakai'

Recently, optical oxygen sensors using trivalent lanthanide complexes as a probe for f—f
emission have been attracting attention. In this context, we have recently found that an
independently developed "achiral" terbium(IIl) complex with a 1,4,7-triazacyclononane (tacn
= C6H12N3) skeleton, [{(M*M¢ArO)stacn} Tb"™ (THF)] (1, ¥*M°ArO = CH,CsHsO, THF = C4H;0),
can be applied as a high-performance optical oxygen sensor.'

In this presentation, we report that a newly developed "chiral" terbium(IIl) complex with a
1,4,7,10-tetraazacyclododecane (cyclen = CsHisNs) skeleton,  [H{(™M°ArO)sR/S-Et-
cyclen} Tb™] (R/S-2, R/S-Et-cyclen = (C2Hs)sCsH12Ny4),> can be utilized as an optical oxygen
sensor using circularly polarized luminescence as a probe.

Keywords : Terbium Complex, Chiral Complex, Optical Oxygen Sensor
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1) H. Nakai et al., Dalton Trans., 2017, 46, 9126. 2) H. Matsui, S. Suga, H. Nakai, the 103rd Annual
meeting of CSJ 2023, K504-2pm-06.
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Molecular structure and magnetism of a new Zn"-Dy'! complex bearing a tripodal multidentate
ligand (Graduate School of Science, University of Hyogo) OKoutarou Okada, Kazuma Takahara,
Yoshiki Ozawa, Akira Yamaguchi, Masaaki Abe

Single-molecule magnets (SMMs) are the compound in which each molecule
independently behaves as a magnet. By the combination of lanthanide(III) and diamagnetic
metal center, construction of well-independent and high-performance SMM could be realized.
In our study, we aim to provide a series of multinuclear complexes using dysprosium(III) and
terbium(III) acetates which show high magnetic behavior. We therefore report on the
synthesis, crystallization, structural analysis, and magnetic behavior of new 3d-4f
heterodinuclear complexes, [Zn"Ln'™(HL)(CH;COO)s;] (Ln = Dy, Tb), containing a
nonadantate tripodal ligand, 1,1,1-tris[ (3-methoxysalicylideneamino)methyl]ethane (HsL),
which is helpful for building multinuclear complexes. Magnetic susceptibility measurements
indicated paramagnetism originated from lanthanide(III). In the molecular structure of
complexes, one of three ligand arms is free from coordination, which is a good precursor for
versatile multimetallic architectures.

Keywords : Single-Molecule Magnet; Tripodal Ligand; Dinuclear Complex; Lanthanide
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1) K. Takahara, Y. Horino, K. Wada, H. Sakata, Y. Sunatsuki, M. Kojima, T. Suzuki, Cryst.
Growth Des. 2023, 23, 5244.
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Examination of functional set of DFT method suitable for calculation of magnetic anisotropy
of single molecule magnets (' Graduate School of Engineering Science, Osaka University,
ZQIQB, Osaka University, ‘RCSEC, Osaka University, *ICS-OTRI Osaka University, SOTRI-
Spin, Osaka University) ORen Inoue,' Kaito Taka,' Kohei Tada,' Ryohei Kishi,'*** Yasutaka
Kitagawa,' >4

Single-molecule magnets (SMMs) based on lanthanide complexes have been actively
investigated for application to the high-density recording media. The properties of single-
molecule magnets can be evaluated by the magnetic anisotropy parameter (D), which originates
from the electronic state of the complexes. For a couple of decades, on the other hand, it has
been well known that computational results such as electronic states, energies, as well as
simulated properties are strongly affected by the functional of density functional theory (DFT)
method. In this study, therefore, we calculate the magnetic anisotropy parameter (D) for
dysprosium (III) complex with several functionals and discuss the conditions for suitable
functionals.

Keywords : single-molecule magnets, functional dependency, quantum chemical calculation,
density functional theory, magnetic anisotropy
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1. F.-S. Guo et al., Science 2018, 362, 6421.

2. C. A. P. Goodwin et al., Nature 2017, 548, 439-442.
3.P.Evansetal.,J Am. Chem. Soc 2019, 141, 19935-19940.
4. K. R. McClain et al., Chem. Sci. 2018, 9, 8492-8503.

© The Chemical Society of Japan - [BJA503-1vn-06 -



[BJA503-1vn-07 BAILES B1055FES (2025)

ER-DINA—FEEROERZFALERE CO2[EIR

CRORBE ! « RUKREEEE2) Oy Josf ' - PIH KRR 2 - J8E 1B 2

Capture of Diluted CO, through the Formation of Metal-Carbamate Complex ('Faculty of
Science, Kyoto University, *Graduate School of Science, Kyoto University) O Motoyasu
Yamasaki,! Kentaro Kadota,”> Satoshi Horike?

Capture of diluted CO, with high efficiency is a key to realizing a sustainable society.
Amines capture CO; to form carbamates under ambient conditions. CO; capture efficiency
toward lower-concentration CO; decreases because of the restriction of equilibrium. In this
study, we employed the formation of metal-carbamate complexes to overcome the problem of
equilibrium. We found the addition of Mg** enhanced CO, capture efficiency of
monoethanolamine (MEA) toward 5% CO, (Fig. 1).

Keywords : CO; capture; Metal—carbamate complex
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Fig. 1 (A) CO; capture curves of MEA (red), with addition of Mg?* (blue), and only of Mg?*
(black). (B) Proposed scheme of CO; capture through the formation of Mg—carbamate complex.

1) S. Yamazoe et al., ACS Environ. Au, 2022, 2, 354.
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Synthesis of multinuclear lanthanide(IIT) complexes having photo-responsive chiral ligands
(Fac. Sci., TUS) OJun Oshima, Junpei Yuasa

Here, we have synthesized multinuclear lanthanide(IIl) complexes having photo-responsive
chiral pybox ligands..
Keywords : Azobenzene,; Europium complex; X-ray structure analysis, Chiral; Pybox
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1) Okayasu, Y.; Yuasa, J. J. Phys. Chem. Lett. 2021, 12, 6867-6874.
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