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Development of 1D catalysts of supramolecular gel with alignment controllable
and improvement of their catalytic ability for reduction of carbon dioxide
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Glutamide (G) derivatives, lipid-type molecules derived from glutamic acid,
are promising molecular tools for chiral assembly. In this study, we designed and successfully
synthesized a new redox-responsive viologen (Vx) -modified glutamide derivative, G-Vx, to develop
stimuli-responsive supramolecular assemblies. We confirmed that the G-Vx derivative could form a
supramolecular nano-assembly with chiral orientation of the G and the Vx moieties and its chiral
optical properties were induced by the chiral orientation. In response to a reduction stimulus, the
Vx moiety of the G-Vx assembly reduced to a cation radical state, and the chiroptical properties
also changed. By the redox-responsive changes, we can suggest that the supramolecular assembly of
the G-Vx derivatives can be utilized as chiroptical switchable materials. The improvement of
catalytic ability in systems combining with catalytic moieties and the nanostructures was confirmed.
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Fig. 1. Molecular structures of a rhenium complex
(ReL), glutamide (G) derivatives (G-Vx and G-Py)
and Methyl viologen (MVc1)
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Scheme 1. Synthesis of the glutamide derivative (G-Vx)
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Fig. 2. (a) UV-vis absorption and (b)
CD spectra of an aqueous G-Vx
solution before and after reduction

LR E N T, EBREEEOE AR & B R 2 v o
X T VSEERHE D FEBUC OV T, ik (RN AT 73
M) B X ORREIRPFEEZFIH LT, RBEEE
DOFFEAZED | VX TN ORIA A 2 & OB BESERIEZERIZIN
HIEEBREL,
U Ry 7 AREREOE{LEMAGDEDZ L2, UK
v 7 ARER NV E IR G-V SR, FTARFAL v
TFiELE LTRIAFRETH D Z BB LT, T4 % G
FHEAR (G-Vx £721E G-Py %) L eBEEIKE OEAIRIEREE
LoU Ry s RSBk BR T AR A LR L, T
G-Vx %’%%Mﬁng RGN (ﬁﬁﬁgﬁg (ﬁi‘iﬁi%ﬂ) s OD%E/EI\Q'K%%E L 331 334 337 340
TIERT 2 SRS TR R VWHE 2o T, B(mT)
4- 3. RIS OFEN & " ER LR FEETTS I L7 )
J DY | SRR DR Fig. 3. ESR spectmm of an
AV SRR RS 51T B AL & 72 B e R L L aqueous G-Vx solution
T, GHEEREFAERT 2EBIEEROS TG E AR EITRW, HalkEZi MLz, £72. G
T REEIR E OB A RITEBIT AAEREN B2 oW T, HEIMEZ MRS S &I, AT B il
NEAROE LA FAARERE (—ERLIRFRI AN, AR S ORFRMKFEME R &) 23l L7,

g =2.00021

< 5| H TRk >
[1] 1% 1X, H.Ihara, M. Takafuji, Y. Kuwahara, Y. Okazaki, N. Ryu, T. Sagawa and R. Oda, in Molecular
Technology, ed. H. Yamamoto and T. Kato, WILEY-VCH, 2018, vol. 4, ch. 11, pp. 297-337.



Kuwahara Yutaka Ito Mio Iwamoto Tatsumi Takafuji Makoto [Ihara Hirotaka Ryu Naoya Mani 12

Tomoyasu

Chemical redox-induced chiroptical switching of supramolecular assemblies of viologens 2022

RSC Advances 2019 2025
DOl

10.1039/d1ra08984f

14 2 7

61

2024

Yutaka Kuwahara, Mio Ito, Hirotaka lhara, Makoto Takafuji, Naoya Ryu, Tomoyasu Mani

Redox-responsive chiroptical switches using supramolecular gels of glutamide derivatives

The 3rd Materials Research Meeting/ The 24th IUMRS-International Conference in Asia (MRM2023/1UMRS-1CA2023)

2023

Yutaka Kuwahara, Nananmi Hano, Mio Ito, Masahiro Matsunaga, Aiki Kamo, Nao Nagatomo, Makoto Takafuji, Noriko Okita, Hirotaka
lhara

Circularly Polarized Luminescent Polymer System Fabricated with Glutamide-derived Supramolecular Gel

The 1st KOSEN Research International Symposium

2023




59

2022

Yutaka Kuwahara, Mio Ito, Yuki Fujimoto, Tatsumi lwamoto, Hirotaka lhara, Makoto Takafuji, Naoya Ryu, Tomoyasu Mani

Chiroptical supramolecular gel induced by cationic glutamide derivatives and their binary systems

POLYSOLVAT-14, 14th International IUPAC conference on Polymer-solvent Complexes and Intercalates and 1st conference on Next-
Generation of (Macro)-Molecular Self-Assembled Systems

2022

The 9th IROAST Symposium on Nano-organics and Nano-hybrids

2022

Mio Ito, Yutaka Kuwahara, Hirotaka lhara, Makoto Takafuji, Naoya Ryu, Tomoyasu Mani

Supramolecular chiral organization of vionlogen-modified glutamide derivatives and their redox responsiveness

The Pacific Polymer Conference (PPC17)

2022




70

2021

Masahiro Matsunaga, Yutaka Kuwahara, Mio Ito, Tatsumi Iwamoto, Makoto Takafuji, Hirotaka lhara

Chiroptical properties for chiral assembling systems of metal complexes induced by glutamide derivatives as supramolecular
templates

Materials Research Meeting 2021 (MRM2021)

2021

Mio Ito, Yutaka Kuwahara, Naoya Ryu, Tomoyasu Mani, Hirotaka lhara, Makoto Takafuji

Chiroptical properties and their stability for supramolecular assemblies of viologen-modified glutamide derivatives and
their reduced derivatives

The International Chemical Congress of Pacific Basin Societies (Pacifichem 2020)

2021

Yutaka Kuwahara, Nao Nagatomo, Makoto Takafuji, Kyohei Yoshida, Shoji Nagaoka, Reiko Oda, Taisuke Hamada, Hirotaka lhara

Enantioselective chiroptical response with glutamide-based supramolecular organogels

The International Chemical Congress of Pacific Basin Societies (Pacifichem 2020)

2021




70

2021

69

2020

69

2020

researchmap-
https://researchmap. jp/YKUWAHARA
https://orcid.org/0000-0003-2554-6993
Web of Science ResearcherID: G-2790-2011
Scopus Author ID: 7103395914




(Ihara Hirotaka)

(10151648) (17401)
(Ryu Naoya)
(90743641) (87402)




