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We have recently discovered that a hydrogen-bonding n-conjugated oligomer forms nanorings in dilute
solution of aliphatic solvent (typically methylcyclohexane). Upon increasing the concentration, the
nanorings opened-up to form nanofibers and nanocoils. In the present study we attempted to prepare the
compounds that exclusively form nanorings that are stable under concentrated conditions. We first
prepared new compounds with shorter z-conjugated length compared to the original compound. The newly
synthesized compounds formed uniform nanorings even at millimolar concentration range. Furthermore,
we discovered that one of the new compounds form catenane, a interlocked structure of two nanorings.
This is the first examples of catenanes consisting of large amount (more than 2000 molecules) of small
molecular building blocks. In another approach, we attempted to prepare nanoring with a fruitful optical
property. We thus synthesized another new compound that bears naphthalene as the m-core. The
naphthalene compound also formed remarkably stable and uniform and also stiff nanorings. Interestingly,
naphthalene moieties in the nanorings take a slipped n—r stacked arrangement which can be referred to as
J-type stacking. As a result of this specific stacking arrangement, the nanorings shows enhanced emission
despite the fact that monomeric compound is non-emissive. We are now investigating the behavior of
exciton diffusion in the nanorings by using time-resolved spectroscopy. We have also succeeded uniform
alignment of nanorings in the silicon substrate by employing dip-coating technique.




