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Development of Dynamic Supramolecular Assemblies Composed of Rigid Cylindrical
Molecules (‘Department of Chemistry, The University of Tokyo) OTaisuke Matsuno'

Carbon nanotubes incorporate various guest molecules to form unique supramolecular
complexes possessing intriguing properties. We have focused on rigid and zn-rich cylindrical
structures of carbon nanotubes and designed a series of cylindrical hydrocarbons. This
presentation reports the construction of various supramolecular complexes composed of
cylindrical hydrocarbons and guest molecules. The unique solid-state dynamics of these
supramolecular complexes are enabled by ultralow friction between the curved-n interfaces.
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[4]CC + Cgp [4]CC + corannulene [4]CC + Cypp [4]CF +[3]CdC
"van der Waals"  "CH-m hydrogen bond" "van der Waals" "DWNT complex"

Figure 1. Supramolecular complexes composed of cylindrical hydrocarbon and guest molecules.
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[4]CC = frame Cso rotator

"Molecular bearing"
Hydrocarbon frame (host) + rotator (guest)
Unique dynamics in solid

[4]CC + Cgo [4]CC + C4o [3]C%C + adamantane [4]CC + corannulene
Solid-state Solid-state Solid-state Solid-state [4]CC + pyrene
inertial rotation uniaxial rotation inertial/terahertz rotation uniaxial rotation "Static" in solid
kiot =213 GHz kot =10 GHz kot = 1.06 THz kot = 90 GHz

Figure 2. Molecular bearings composed of cylindrical hydrocarbon and guest rotators.
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