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Although we are now extensively researching various supramolecular aspects including
molecular recognition and self-assembly, effects and contributions of interface to these
phenomena have not been seriously discussed. However, molecular interactions at interfaces
are incredibly enhanced as compared with those observed in bulk agueous solutions. For
example, binding constants between guanidinium and phosphate are changed from 1.4 M™ in
molecularly dispersed aqueous solution to 10%-10° M™ at mesoscopic interface such as
surfaces of micelles and lipid bilayers, to 10°%-10" M™ at macroscopic interface, the air-water
interface. These effects can be explained theoretically with simple quantum chemical approach.
At interfacial environments, effects from neighbor phase with low-dielectric constant cannot be
ignored. It would be a key to understand several mysteries in
biological systems. In addition to these facts, interfaces
provide various advantages to supramolecular chemistry.
Within confined interfacial media, complicated receptor sites
can be spontaneously formed, and formation precise
nanostructures can be accomplished. Furthermore,
two-dimensional systems can bridge macroscopic actions
and nano-level functions. Indeed, controls of molecular
machines (capture and release of desired molecules)
hand-motion-like macroscopic mechanical motions becomes
possible interface as well as tuning-type molecular
recognition as a new mode of molecular recognition. The
latter characteristics would open a new page of surface
science.
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Figure 1. Examples of molecular

recognition at the air-water interface
(recognition of thymin and adenine).
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consideration on molecular recognition at
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Figure 5. Two-dimensional molecular
patterning using guanidinium and orotate
amphiphiles with FAD template.
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Figure 7. Control of molecular pliers at the
air-water.
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Figure 9. Modes of molecular recognition:
(A) one stable state mode; (B) switching
mode; (C) tuning mode.
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