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Supramolecular formation of non-planar host molecules containing phosphorus atoms
with curved carbon materials
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The recognition of curved-carbon materials (fullerenes and CNTs) is one of the
most intensive research subjects in supramolecular. Bowl-type 1t -conjugated molecules are promising host
molecules toward C60. We envision a strategy for the design of a chiral concave molecule using a
phosphorus atom.

We synthesized the C3-symmetric chiral concave molecule having a phosphorus atom at the center. The
chiral concave structure of the host molecule was revealed by X-ray analysis. In the co-crystal with C60,
four molecules of the hosts perfectly wrapged the surface of C60. This host molecule was found to
interact with fullerene guest in solution but the interaction is very weak.

Then, an extended host molecule having two phosphorus atoms was synthesized. In the co-crystal with C60,
two molecules of the hosts encapsulated the surface of C60 in a sandwich fashion. This host showed
stringer interaction toward fullerene in solution that the host having one phosphorus atom.
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Figure 1. Phosphorus-containing curved
molecules.
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Figure 2. Designed phosphorus-containing host

molecules for fullerene.
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Figure 3. ORTEP drawing of rac-P2 with 50%
thermal dllipsoid, top (left) and side (right) view.
Only M-isomer was shown.
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Figure 4. Space-filling representation of crystal
structure of (P-P2),; Cg, top (left) and side
(right) view.
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Figure 5. '"H NMR titration (600 MHz, 1:1
CDCI4/CD30D (viv), 1 mM) of G with adding
rac-P2, 0 <[P2)/[G] <4.
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Figure 6. (a) Top and (b) side views of an
ORTEP drawing of PD (50% probability).
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Figure 7. Molecular structures of (PD),
forms |-Il1l. (a) side and (b) top views of |
(twisted), (c) side and (d) top views of Il
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(misaligned).
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