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Development of self-healing supramolecular functional polymer
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In this research work, we have developed extended polymer networks based on non-co
valent interactions. Fullerene-calix[5]arene and bisporphyrin-trinitrofluorenone complexes are good supram
olecular motifs for constructing supramolecular polymers. Utilizing these supramolecular interactions prod
uced supramolecular fullerene polymers and supramolecular porphyrin polymers.
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Figure 1. Supramolecular complexes.
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Figure 2. Hosts 1 and 2, and dumbbell-shaped

fullerene 3.
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Figure 3. Scanning electron microscopic images
of cast-films prepared from: (a) a 1:1 mixture of 1
and 3, (b) a 2:3 mixture of 2 and 3, (c) a 2:1



mixture of 2 and 3, and (d) a 2:5 mixture of 2 and 3.

Atomic force microscopic images of spin-coated
films of (e) a 1:1 mixture of 1 and 3, (f) a 2:3
mixture of 2 and 3.
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Figure 4. Schematic representation of
supramolecular polymerization of heteroditopic
monomer 4 and its acetyl analogue 5.
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Flgure 5. 1H NMR spectra of (a) monomer 4 (5 0
x 107 mol L~ )and(b)5(50x10 mol L~ )at
296 K in chloforom-di. The asterisks denote the
aromatic protons of the TNF moiety.
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Figure 6. (left) Diffusion coefficient (D) of 4 (open
circle) and 5 (filled square) at 298 K in
chloroform-d;. (right) Specific viscosity of 4 in
chloroform (open circles) and toluene (filled
circles) at 293 K. The values denote the slopes.
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Figure 7. AFM images of the drop-cast films: (a)
of the solution of 4 (5.4 x 10~ mol L™"); and (b) of
the solution of 5 (2 x 10° mol L™"), and (c) the
height profile of the white line in the image (a).
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