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Self-assembly and Host Capability of V-shaped Polyaromatic Amphiphiles

Studied by Molecular Dynamics Simulation
oMasahiko Taguchi, Yuki Yamamoto, Daichi Tanaka, Shigehiko Hayashi
Department of Chemistry, Kyoto University, Japan

[Abstract] Molecular structures and dynamics of self-assemblies of V-shaped polyaromatic
amphiphiles (VPAAs) and their host-guest encapsulation were investigated by means of
molecular dynamics (MD) simulations. VPAAs recently developed consist of hydrophobic tails
of anthracene panels intramolecularly aligned in a V-shape and hydrophilic heads of charged
alkyl chains. The aromatic amphiphiles feature strong solubility of extended aromatic systems
in aqueous solution as well as high host capability to encapsulate the aromatic guest molecules
in various sizes and shapes. The conformational flexibility of the self-assembly of VPAAs
enables the “dynamic” encapsulation with the strong solubility and the high host capability for
extended nanocarbons.
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Fig. 1. (a) Molecular structures of VPAA and a snapshot of MD simulation system. (b) Potential curves for the
dihedral angles around the bond connecting the benzene panel and the anthracene one (shown with arrows in

Fig. 1(a)).
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Fig. 2 (a) Time evolution of RMSDs and snapshot structures of long-lived self-assembly clusters for 4 VPAAL
molecules. The RMSDs were evaluated with respect to the relatively stable conformations at times indicated by arrows
(time A, B, C, D). Snapshot structures at the times indicated by arrows are depicted. (b) Distribution of the cluster
size in the last 500ns of replica exchange MD simulations for 27 VPAAL,2 systems. (¢) Snapshots of encapsulation
of fullerene and nanotube by VPAA1 molecules. (hydrophilic heads and hydrogen atoms are omitted in Fig. 2).
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