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Detection of phosphonic acids and nucleotides using tetraphenylethylene-based diguanidine
(Kyoto Institute of Technology) Kotone Yamada, Haruka Muroyama, and Takahiro Kusukawa

Recently, we reported the fluorescence detection of phosphonic acids using tetraphenyl-
ethylene-based diamidine 1b in a DMSO/CH3;CN mixed solution. In this study, we performed
fluorescence detection of phosphonic acids and nucleotides using tetraphenylethylene-based
diguanidine 1a, and selective detection of guanosine monophosphate (GMP) was observed.
Keywords: Guanidine,; Fluorescence, Phosphonic acid; Nucleotide
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Scheme 1. Synthetic route of diguanidine 1a and structure of 1be(2)>.
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Strong Emission of AIE-active Molecules Encapsulated by Aromatic Micelles in Water
(Lab. for Chem. & Life Sci., Science Tokyo) ORyuki Kitaura, Yuta Kikuchi, Lorenzo
Catti, Michito Yoshizawa

Aggregation-induced emission (AIE)-active molecules exhibit enhanced emission
upon aggregation, while showing little to no emission in homogeneous solution states.
Here we report strong AIE upon encapsulation of AlE-active dialkylamine-substituted
anthracenes by aromatic micelles in homogeneous aqueous solution via a simple
grinding protocol. The encapsulation-induced AIE effect for a cyclic alkylamine
derivative was stronger than that for a branched one. The observed fluorescence
quantum yield reached 40%, unlike that of only the derivative in the solid state (22%).
The effects of other substituents on the AIE properties were also clarified.

Keywords: Aromatic micelle, Aggregation-induced emission, Encapsulation, Emission
enhancement, Substituent effect
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Aromatic Micelles and Tubes: Strong Emission of Doubly Encapsulated Dyes
(Lab. for Chem. & Life Sci., Science Tokyo) ODaito Kidoh, Shinji Aoyama, Lorenzo
Catti, Michito Yoshizawa

Here we report new host functions via the hybridization of an aromatic micelle, formed
from bent aromatic amphiphiles in water, and an aromatic tube, providing covalently
linked three aromatic panels. The aromatic tubes and BODIPY derivatives are
efficiently co-encapsulated by the aromatic micelle in water using a grinding protocol.
The resultant hybrid host-guest composite shows new absorption bands derived from
the three components and a strong emission band at 577 nm, derived from the
BODIPY derivative, with a quantum yield of ~60%.

Keywords: Aromatic micelle, Aromatic tube, Hybrid, Double encapsulation, Strong
emission
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Aromatic Micelle-based Oligo(Amino Acid) Clusters with Broad
Host Abilities

(Lab. for Chem. & Life Sci., Science Tokyo) Yunhan Ma, Lorenzo Catti, Tomohisa
Sawada, Michito Yoshizawa

Keywords: Aromatic Micelle; Oligo(Amino Acid) Cluster; Encapsulation; Dye;
Nanocarbon

Artificial peptide clusters have been developed inspired by sophisticated natural
protein structures and functions. However, the majority of the clusters provide no or
limited host functions.l'2 To develop functional oligo(amino acid) clusters, here we
report the synthesis and assembly of new bent bisanthracene amphiphiles,?®! featuring
short hydrophilic oligo(amino acid)-based side-chains, and demonstrate their efficient
uptake abilities toward hydrophobic dyes and nanocarbons in the cavities.

Bent amphiphile AG with three glycine-based side-chains is synthesized in 7
steps starting from 1,2,3-trimethoxybenzene (Figure top left). In water, amphiphile AG
spontaneously assembles into aromatic micelle (AG), in a quantitative fashion. The
formation of small multi-glycine-coated clusters with ~2 nm average core diameter is
indicated by NMR and DLS analyses. The resultant clusters display efficient host
abilities toward dyes and nanocarbons (e.g., dye DCM and fullerene Cego) in water
(Figure right). Unlike previous peptide-based amphiphiles, the late-stage elongation of
the side-chains is achieved via simple peptide coupling to give glycylglycine-based
amphiphile AGG and its aromatic micelle (AGG), (Figure bottom left).
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[1] M. Fujita et al., Chem. Sci. 2010, 1, 68-71. [2] S. |. Stupp et al., J. Am. Chem. Soc. 2014,
136, 12461-12468. [3] M. Yoshizawa, L. Catti, Acc. Chem. Res. 2019, 52, 2392—2404.
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Formation and Host Ability of Aromatic Micelles with
Oligo(Amino Acid) Cavities in Water

(Lab. for Chem. & Life Sci., Science Tokyo) Lorenzo Catti, Yuta Kikuchi, Shinji Aoyama,
Michito Yoshizawa

Keywords: Aromatic Micelle; Internal Functionalization; Oligo(Amino Acid) Cavity;
Encapsulation; Chirality Transfer

Mimicking natural protein cavities in water with molecular assemblies represents
a challenge due to the weak interactions of amino acids. Most mimics rely on long
amphiphilic peptides resulting in large/infinite assemblies with limited host functions
and stabilities.l'l Aromatic micelles formed from bent amphiphiles possess strong host
abilities and high stability, yet purely abiotic cavities.[? We anticipated that the internal
functionalization of aromatic micelles with amino acids or short peptides would provide
discrete oligo(amino acid) cavities with unusual host functions in water.

We here report the synthesis of bent amphiphile AAF featuring a phenylalanine-
based group at the concave side, including Negishi and peptide couplings as the key
steps (Figure, top left). The amphiphile quantitatively assembles in water into aromatic
micelle (AAF),, as indicated by NMR, fluorescence, and DLS analyses, providing a
highly condensed oligo(amino acid) cavity with ~2 nm in diameter (Figure, top right).
The resulting cavity efficiently encapsulates hydrophobic aromatic dyes (e.g.,
BODIPYs and coumarins) as well as aliphatic drugs. Notably, the CD spectrum shows
a dye-derived Cotton effect, due to moderate chirality transfer from the chiral amino
acid residues to the encapsulated achiral dyes. Furthermore, substituting the amino
acids with tripeptides enables fine-tuning of the host properties of the aromatic micelle.
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[1]1Y. J. Jun, U. S. Toti, H. Y. Kim, J. Y. Yu, B. Jeong, M. J. Jun, Y. S. Sohn, Angew. Chem. Int.
Ed. 2006, 45, 6173-6176. [2] M. Yoshizawa, L. Catti, Acc. Chem. Res. 2019, 52, 2392-2404.
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