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 Ultimate-soft and novel organic/polymeric materials, or “liquids”.
 Design principle for novel liquid materials having both liquid and

π-conjugated molecular inherent optoelectronic functions.
 Materials are capable for stretchable devices and maintain their functions in stable.

 Isolate and stabilize a functional π-unit by flexible/bulky branched alkyl side chains.
 Liquid “electret” (quasi-permanent charge) can be generated by charging the π-unit. 
 Stretchable/wearable devices possessing both liquid and electret characteristics.

 A. Ghosh, T. Nakanishi, Chem. Commun., 53, 10344-10357 (2017). Feature Article
 T. Nakanishi et al., Chem. Asian J., 13, 770-774 (2018).
 T. Nakanishi et al., JP-Patent 2017-124302.

 Various Nonvolatile Functional Liquids.
(Luminescent, Electrochromic, Spin ON/OFF)

 Pressure Sensor / Electric Power Generation.
 Acoustic Actuator Electret.

 Security (Special Use) Inks
 Deformable, Durable Liquid Materials.
 Stretchable Battery-less Power Generator 

towards Healthcare Devices, Pressure Sensor, 
and Acoustic Devices.
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Alkyl－π Functional
Molecular Liquid Liquid “Electret” Devices

Schematic drawing and an image of
alkyl-π functional molecular liquids.
The functional π-unit is covered by
flexible and bulky alkyl side chains.

@ Blue FL (anthracene, pyrene) liquids
＠ Full-color & white emitting liquids
＠ Multi-functional (electrochromic &

spin on-off) liquids
＠ Fullerene (nanocarbons) liquids
＠ Porphyrin- & phthalocyanine- liquids
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A short sequence of multinuclear 
heterometallic complex that exhibits 
unique responses to biomolecular
sequences such as glutathione and DNA 
have been found.
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 Creation of novel synthetic compounds having precisely designed molecular 
sequences, as seen in several biomolecules, together with their controlled assemblies 
for materialization are expected to open a new paradigm of materials science. 

 Inorganic chemistry lacks a powerful synthetic methodology to access substances with 
a complex as well as well-defined structure comparable to those obtained through the 
linkage of molecules in organic chemistry.  The project here tries to address this issue, 
especially in the field of coordination chemistry, by featuring molecular sequence as 
the keyword. 

 A short sequence of multinuclear heterometallic
complex that exhibits unique responses to 
biomolecular sequences have been found.

 Metal complexes including a multinuclear 
heterometallic complex were softly immobilized 
into aerogel for their photo-catalytic application. 

 Realization of drug-resistant tumor selective anti-
tumor drug.

 Photo-catalysts having ultrahigh catalytic activity.

・K. TASHIRO et al., ChemBioChem, 19 (2018) in press
(https://onlinelibrary.wiley.com/doi/abs/10.1002/cbic.201800252).
・K. TASHIRO et al., ChemNanoMat., 4 (2018) 52–55.

Supramolecular loading of of metal 
complexes including a multinuclear 
heterometallic complex into highly 
transparent aerogel for the photo-catalytic 
applications.
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