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Construction of cage shaped peptide oligomers linked by dynamic covalent bonds (Graduate
School of Engineering, Nagoya Institute of Technology) O Yuri Sato, Masahiro Higuchi,
Shogo Matsubara

Molecular cages that can encapsulate guest molecules in the cavity are expected to application
for novel nanomaterials such as catalysts and drug delivery carriers. Molecular cages are
commonly constructed by aromatic molecules, which have a potential risk of biocompatibility
and biodegradability. Here, we report construction of peptide-base molecular cages linked by
Schiff base using oligoproline derivatives. We designed the oligoprolines with lysine residues
at both terminals as building blocks of molecular cages. The reaction of the peptide with 1,3,5-
triformyl benzene (TFB) gave molecular cages linked by dynamic covalent bonds, whose
process was monitored by 'H-NMR and mass spectra.

Keywords : Molecular cages, Schiff base, Drug delivery system (DDS), oligoproline
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Figure 1. Construction of peptide-base molecular cages using oligoproline (OP-X) and TFB.
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Construction of supramolecular cages by complexation of oligoproline derivatives. (Graduate
School of Engineering, Nagoya Institute of Technology) O Rin Inoue, Masahiro Higuchi,
Shogo Matsubara

Supramolecular cages have functions of catalysis, a molecular recognition, and encapsulation
of substances by using cave inside the cage. Supramolecular cages are generally constructed
with rigid aromatic molecules, thus they are not expected to be used as biomaterials such as
DDS carriers. We focused on an oligoproline which is a type of peptide with high
biocompatibility and a rigid and rod-like secondary structure called the polyproline II (PPII)
helix structure. Here, we report construction of supramolecular cages using oligoproline
derivatives with bipyridyl ligands at the C- and N-terminals.

Keywords : Peptide, Helix structure, Drug delivery system (DDS), Self-assembly
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Figure 1. Synthesis of the oligo-proline-based cage.

1) E. G. Percastegui, et al., Chem. Rev. 2020, 120, 13480-13544.
2)Y. A. Fillon, et al., J. Am. Chem. Soc. 2005, 127, 11798-11803.
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Properties of a carbonyl group located inside an oligophenylene cage (School of Science, Tokyo
Institute of Technology) O Yuriko MATSUI, Kei GOTO, Kosuke ONO

We have previously developed an efficient synthetic method for oligophenylene cages using
covalent templates, with the template shielded by the cage framework for steric protection.

In this study, for the generation and observation of triplet carbenes inside the cage, we
designed and synthesized oligophenylene cage 1 using a covalent template having a carbonyl
(C=0) group convertible to triplet carbenes. The 'H NMR spectrum of cage 1 revealed
desymmetrization of the protons in benzene ring A, indicative of the conformational
rigidification of the template unit. X-ray analysis, coupled with a comparison of FT-IR
spectrum to that of model compound 2, demonstrated efficient conjugation of the C=0 group
and benzene ring A. Consequently, the triplet carbene generated on the template is expected to
be stabilized by conjugation, while the anticipated rgidification of the conformation is expected
to mitigate side reactions.

Keywords : Oligophenylene cages, Template synthesis; Endohedral functional group
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Synthesis and Physical Properties of o-Carborane Containing Macrocycle with Guest

Recognition Ability (Graduate School of Engineering, Kyoto University) OMei Tokutomi,
Kazuhiro Yuhara, Kazuo Tanaka

o-Carborane (CB) is an icosahedral carbon and boron cluster compound. It has been revealed
that CB with m-conjugated systems show intramolecular charge transfer emission with elongation
of carbon—carbon bond of CB in the excited state.!:> It was also reported that emission wavelength
became longer when there was enough space for structural relaxation.? In this work, we synthesized
the novel CB embedded macrocycle 1 containing n-conjugated systems and oligo(ethylene glycols)
(Figure 1). Upon addition of 100 equivalent KPFs to 1 in solution state, blue-shift of emission
maximum wavelength and increase of emission intensity were observed (Figure 2). In this
presentation, details of the change of bond elongation process and physical properties upon guest
recognition will be reported.
Keywords : Carborane,; Optical property, Host—Guest; Crown Ether; Solid-State Emission
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Figure 1. Chem1ca1 structure of 1. Figure 2. Photoluminescence spectra of 1 in

1.0 X 107> M acetone/CHCI; 3/2 (v/v) solution.

1) Fox, M. A. et al. Chem. Eur. J. 2012, 18, 347-8357. 2) Chujo, Y. et al. Angew. Chem. Int. Ed.
2017, 56, 254-259. 3) Tanaka, K. et al. Dalton Trans. 2021, 50, 1025-1033.
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