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Chirality Induction of Luminous Tb Complexes on Silica Surface
Functionalized with Chiral Benzylamine Ligands

(!Dept. Chem. Grad. Sch. Sci., Nagoya Univ., *Dept. Energy Mater. Grad. Sch. Sci. Eng., Kindai

Univ. *RCMS, Nagoya Univ.)

(OSora Shirai,! Hisaki Matsui,? Satoshi Muratsugu,' Hidetaka Nakai,” Mizuki Tada'-

Keywords: Terbium Complex; Chirality; Chiral Ligand; Silica Surface; Circularly Polarized
Luminescence

Immobilization of chiral metal complexes on solid surfaces produces chiral metal
complexes on solid materials, which are applied to chiral sensors and heterogeneous
asymmetric catalysts etc. The preparation of new chiral molecular structures on SiO- surface
was investigated by the attachment of an achiral Tb complex on a SiO; surface modified with
chiral moieties and the chirality induction of an achiral Tb complex (*"11) on a SiO» surface
with chiral benzylamine ligands (Lxu2(R/S)/Si02) was successfully achieved.

A chiral ligand (Lnuoc(R/S)),
whose amine moiety was protected with
a t-butoxycarbonyl (Boc) group, was
newly synthesized and characterized by
'H NMR, FTIR, and ESI-MS.
LnuBoc(R/S) was attached to a SiO;
surface, and the Boc group was finally
deprotected to prepare Lanz2(R/S)/SiO;
(Figure 1). Solid-state CD spectra of Ph
Lau2(R/S)/Si0, showed inverted CD Ph,
peaks derived from the surface-attached
chiral benzylamine moieties, suggesting
the formation of a homo-chiral SiO»
surface with chiral benzylamine.

An Tb  complex with a
tetraazacyclododecane-based tetrakis-(2-phenyl-
phenoxide) ligand ("™,) was immobilized on
Lam2(R/S)/S10; (Figure 1). Tb Li-edge EXAFS of
P11/ Lan2(R/S)/Si0; were similar to that of P11y,
indicating that the coordination structure of the 0o 1 2 3 4 5 6

(A possible helical structure)

Lyu2(RIS)/SIO,

OX = OEt or siloxane

o-Si~ox

0
Ph1,/Lyz( RIS)/SIO,
Figure 1. Preparation of "M 1/Lan2(R/S)/SiOz.

achiral
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precursor "1, was maintained on the SiO, surface
(Figure 2). Solid-state CPL spectra of
P 1o/Lan2(R/S)/Si0; showed inverted CPL peaks
derived from f-f emissions of PM1qy,, strongly
suggesting that the chirality of ™1q, was
successfully induced on the attached SiO; surface
with the chiral benzylamine ligands.

R0 nm

Figure 2. k’-weighted Tb Lm-edge
EXAFS Fourier transforms (k = 30 —
105 nm') of PMp,  (black),
Ph11p/Lnm2(R)/SiO; (blue), and
PR 1p/Lan2(S)/Si02 (red) (at 20 K).
Solid lines: magnitude; dotted lines:
imaginary parts.
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Structures and Magnetic Properties of Three Types of Complexes
Prepared from Squarate and Erbium Nitrate

(The University of Electro-Communications, *Osaka University) O Rina Takano,! Koki
Masuda,? Yasutaka Kitagawa, Takayuki Ishida!

Keywords: Heavy Lanthanide Ions; Multi Nuclear Complexes; Magnetic Properties;
Computation Chemistry

Single ion magnets are expected to show high-performance magnetic properties. To
develop such magnets, it is necessary to characterize the properties of each single ion, such as
the crystal field and electronic environment. Squaric acid (Hzsq) is well known as a versatile
ligand to produce several types of complexes from mononuclear to polymer'». We obtained
three types of structures from erbium(III) nitrate and squaric acid by means of hydrothermal
synthesis. Oxalate (0x*) appeared as a decomposed product from squarate. The structures of
[Er(sq)(Hsq)(H20)6]- (H20), [Era(sq)s(H20)s]s," [Era(sq)2(0x) (H20)4], were confirmed to be
discrete mononuclear (Fig. (a)), double-layer two-dimensional polynuclear, and three-
dimensional polynuclear (Fig. (b)), respectively.

DC magnetic results indicate negligible magnetic interaction among lanthanide ions. In
the AC magnetic measurements, all the compounds showed frequency dependence when a bias-
field was applied. From the Arrhenius plots, the magnetization relaxation barriers were
determined as 27(2), 14(1), and 20.6(9) K for [Er(sq)(Hsq)(H20)s]:(H.O) (Fig. (c)),
[Era(sq)3(H20)s]s, and [Era(sq)2(0ox)(H20)4]s, respectively. The CASSCF calculations are
ongoing by using the crystal structures determined. The relationship between magnetic
properties and crystal structure will be discussed.
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Fig. (a) Crystal structures of [Er(sq)(Hsq)(H20)s]- (H20) and (b) [Er2(sq)2(ox)(H20)4], viewed along the
b axis. (c)AC magnetic susceptibility result of [Er(sq)(Hsq)(H20)s]- (H20).

Ref. 1) R. Takano et al., Dalton Trans. 2023, 52, 8873. 2) . F. Petit et al, Inorg. Chim. Acta

1990, /67, 51. 3) S. Biswas et al., Inorg. Chem. 2013, 53, 3926. 4) L. Wang et al., Aust. J.
Chem. 2011, 64, 1373.
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Understanding of photodecomposition mechanisms of -diketonate ligand and improving the
photodurability of lanthanide complexes

(!College of Life Sciences, Ritsumeikan Univ., 2PRESTO JST)OYoshinori Okayasu,' Yoichi
Kobayashi'*

Suppression of photodegradation is important for applications in sensors and organic light-
emitting devices. Although energy transfer processes from ligands to lanthanide ions have been
extensively studied in recent years, more detailed investigations of the excited-state dynamics
are necessary for unveiling the photodegradation mechanism. In this study, we synthesized
mono- and dinuclear Eu(IIl) complexes with B-diketonate ligands (Eu(PhDK); and Eux(BTP)s)
and investigated the excited state dynamics in detail using femtosecond to millisecond time-
resolved spectroscopic measurements.

The sub-millisecond transient absorption spectra of Eu(PhDK); in acetonitrile show a positive
signal at 320 nm immediately after the excitation. This signal was not observed for Y(PhDK)3,
suggesting that it originated from electron transfer from the ligand to the Eu(Ill) ion.
Eu(PhDK); is more decomposed than Y(PhDK)s, and the electron transfer process promotes
photodecomposition.

Keywords: Lanthanide complex; p-diketonate ligand; Photostability; Photodegradation, Time-
resolved spectroscopy
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Fig.1 (a) Chemical structure of the
Eu(Ill) complexes. (b) Transient
absorption spectra of Eu(PhDK); in
acetonitrile (10 uM) on sub-
millisecond timescales with a 355 nm
nanosecond laser pulse (2.5 m]
pulse ') under a nitrogen atmosphere at
room temperature.
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Formation of Multinuclear Europium(Ill) Complexes with a New Pentakis(/#-diketone)-Type
Corannulene Ligand ('Division of Materials Science, Nara Institute of Science and Technology)
OMihoko Yamada,' Taiga Matsumoto,' Haruka Kano,' Tsuyoshi Kawai'

Emission of Eu complex is enhanced by the antenna effect of the ligands having large
absorption coefficient. Cs-Symmetric curved aromatic corannulene with a large absorption
coefficient is a promising motif for enhancement of emission of Eu(Ill) complexes. It has been
found that Eu(Ill) complex, which has a large diversity of coordination geometries, is
effectively stabilized by forming the closed structure. In this work, focusing on the stability of
the closed structure and the charge balance, we studied formation behavior of multinuclear
Eu(IIl) complexes with a new pentakis(S-diketone)-type ligand having a corannulene skeleton.
Keywords : Europium Complex; Corannulene; Multinuclear Complex; Closed Structure;
Emission
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1) Y. B. Tan, et al., J. Am. Chem. Soc. 2020, 142, 17653-17661.
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