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Strategic International Collaborative Research Program (SICORP)
Japan—France Joint Research Program
Executive Summary of Final Report

1. Project Title : TDevelopment of optically active flexible materials based on molecular
assembly-templated chiral hybrid nanostructures |

2. Project Period : November, 2015 ~ March, 2019

3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Hirotaka lhara Professor | Kumamoto Director of the
University projects for Japanese
side, Design of chiral
nano-hybrids
Co-PI Takashi Sagawa | Professor | Kyoto Preparation and
University evaluation of polymer
materials with chiral
nano-hybrids
Collaborator | Makoto Takafuji | Associate | Kumamoto Preparation and
Professor | University evaluation of chiral
nano-hybrids
Collaborator | Yutaka Assistant | Kumamoto Synthesis and
Kuwahara Professor | University functionalization of
chiral assembling
molecules

Total number of participating researchers in the project: 31

France-side
Name Title Affiliation Role
Pl Reiko Oda Research | CNRS, Director of the project
Director University of | for French side,
Bordeaux Design of chiral
nano-hybrids
Co-PI Dario Bassani Research | CNRS, Design of organic
Director University of | chrompohores for
Bordeaux chiral luminescence
Collaborator | Emilie Pouget Associate | CNRS, Preparation and
Scientist | University of | functionalization of
Bordeaux chiral nano-hybrids
Collaborator | Sylvain Nlate Associate | University of | Preparation and
Professor | Bordeaux composite of
chiral assembling
molecules
Collaborator | Brigitte Bibal Associate | University of | Organic synthesis of
Professor | Bordeaux chrompohores for
chiral luminescence

Total number of participating researchers in the project: 10

4. Scope of the joint project
In this CPLhelixCNPA project, we focused on the amplified chirality produced through chiral
molecular ordering with low molecular-weight self-assembling tools in order to develop a



new class of optical materials, which was realized by strong and color-tunable
circularly-polarized luminescent (CPL), as a next-generation optical signal. For this purpose,
we merged our chiral molecular technologies independently developed by teams in Japan
and France. Our chiral molecular tools are unique and versatile because of the fact that
one-dimensional aggregates with highly-ordered structures can be produced spontaneously
in a solution state and in a polymer; therefore, we applied our molecular systems for CPL
generation through chiral hybridization and chiral hierarchical integration. The developed
materials will contribute to an increasingly complex information society and energy society
with high-efficiency conversion.

5. Outcomes of the joint project
5-1 Intellectual Merit
We have fabricated various one-dimensional chiral nanostructures by developing our
chiral molecular tools, and applied them to chiroptical materials. Our successful results can
be summarized as follows:

¢ We demonstrated that hybrid systems consisting of our chiral molecular assemblies
with nonchiral fluorophores not only generated CPL with the highest dissymmetry factor
(gum = 0.1) in totally-organic-material systems, but also showed good tunability in
emission color control (Angew. Chem. Int. Ed. 2017).

o By developing the benzothiophene derivative, we realized millisecond-order
phosphorescence at room temperature in a solution state. We also clarified that this
system exhibited similar phosphorescent behavior in the polymer film system (Chem.
Comm. 2017).

e We have investigated in terms of chirality induction and transcription. The main results
were published in Nano Lett. 2017 for the fabrication of one-dimensional chiral silica;
Chem. Comm. 2017 for H-aggregation-originated luminescent systems; Chem. Comm.
2018 for chirality induction to monoatomic species, etc.

5-2 Synergy from the Collaboration

The base molecules for chiral self-assembly was developed by both teams. This
international collaboration promoted the development of these chiral molecules to increase
their optical functionality. One of the most successful results is emphasized by the fact that
the strongest CPL intensity in organic systems can be realized by the hybrid system
consisting of chiral molecular assemblies with nonchiral fluorophore. This success resulted
from the sharing and integration of individual molecular technologies and seamless
exchanges at the academic and student levels. We will maintain and develop this
collaboration platform sequentially and aim to establish basic technology for applications
such as optical information technology.

5-3 Potential Impacts on Society

The circularly-polarized luminescent (CPL) system established in this collaboration not only
generates strong CPL intensity but also tunes luminescent wavelength by proper selection
of compositing luminescent dye. In addition, this system shows high compatibility with
polymer materials. These advantages expand their possible applications, especially as light
management system in the next-generation requiring diverse light signal. After the project
period, we will continue this collaboration and accelerate the industry-university
collaboration aimed at the construction of an interdisciplinary consortium. We desire to bring
out possibility as key technology for light systems in the next generation.
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