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vdW (vdW) force is the most weak among molecular interactions but is utilized in a variety of aspects to
function properly in biological system. In artificial system, on the other hand, stronger and more directional
molecular interactions such as hydrogen bonding and coordination bonding have been used deliberately
to construct functional self-assembled structures. This is because a design principle that facilitates
utilization of vdW interaction in molecular design has not yet been established so far. In this research
project, we developed a novel method, surface analysis with varying probe radius (SAVPR), to evaluate
vdW interactions between complex molecular surfaces semi-quantitatively and assessed the degree of
molecular engagement of a self-assembled “nanocube” developed by us previously that is a box-shaped
hexamer consisting of gear-shaped amphiphiles. We compared the degree of molecular engagement of
amphiphile 1 that can stably form nanocube, 1lg, in an agueous methanol with amphiphile 2, whose
structure is similar to 1 but three methyl groups of 1 are replaced with hydrogens, and 2 exists as a
monomer in the same solvent. As a result of surface analysis of 1¢ and 2, it was found that the contact
surface area with distance of 0.4 — 0.8 A in 1¢ is much greater than that of 2¢, indicating that greater
stability of 15 should arise from large vdW interactions working in the contact surfaces with 0.4 — 0.8 A.
We demonstrate that SAVPR is an easy and reliable method for evaluating the molecular engagement
between complex molecular surfaces. This method would be widely utilized for the semi-quantitative
analysis of vdW interactions between complex molecular surfaces both in biological and artificial systems.




