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Soft organic paramagnet in water: a supramolecular approach based on amphiphilic nickel
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JST, PRESTO) OTomoko Fujino,' Mafumi Hishida,” Masatoshi Ito," Toshikazu Nakamura,’
Mizue Asada,’ Naoya Kurahashi,' Hisao Kiuchi,' Yoshihisa Harada,' Koji Harano,* Rie
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The demand for flexible organic spintronic devices necessitates “soft” organic magnetic
materials that can reorder molecular assemblies in response to external stimuli, unlike
conventional “hard” paramagnets. Their magnetic properties rely on forming highly ordered
assemblies with effective intermolecular interactions, requiring a balance between long-range
order and the flexibility of soft matter. This study introduces a bilayer capsule based on an
amphiphilic d/n-conjugated nickel dithiolate radical anion salt that self-assembles into ordered
structures with temperature-dependent transitions. These assemblies demonstrate uniaxial
magnetic anisotropy—rare among organic paramagnets—and exceptional aqueous stability.
This system offers key insights into spin—spin interactions in soft matter and provides a
versatile platform for applications in nanomedicine and stimuli-responsive materials.
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