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MFoep R OMEE (553C) : A heteroditopic monomer bearing a bisporphyrin cleft and
trinitrofluorenone polymerized through a head-to-tail host-guest interaction. Although
each of the monomers are connected by non-covalent interactions, the supramolecular
polymer chains reptated like a conventional polymer in semi-dilution regime. A
tetrakisporphyrin monomer assembled to form supramolecular polymers that were
dissociated by competitive guest complexation in solution. Helical morphologies were
produced via the supramolecular polymerization in the solid state. [60]Fullerene-grafted
polyphenylacetylenes were cross-linked by the supramolecular connection generated via
the molecular recognition of the [60]fullerene moiety and a homoditopic calix[5]arene host.
The cross-linking increased the molecular weight of the polymer in solution.
Nanoparticle-like morphology was obtained from the polymer solution, but the cross-linked
polymer generated highly oriented nanostructures in which each of the polymer chains
were aligned in a parallel fashion.

AT ERR
(BEHHAL - 1)
[ERESES [ R 2L & @t
2009 6, 400, 000 1,920, 000 8, 320, 000
2010 4,200, 000 1,260, 000 5, 460, 000
2011 4,200, 000 1,260, 000 5, 460, 000
FE
FHE
i & 14, 800, 000 4, 440, 000 19, 240, 000

WEHE B Ak

FHFE O F - fIH - Ay - w1y

F—U—F: @8R ~—, 58A, BIUSENE, RSV 12y, 77—, B F2RIE,

53 wd ik



1. BRSO 5

B DNy TR EER OkERKESCR
-n FHAAEM, BOKEMEAEER, AR =7 2R
MEEERZRE) 2 LTEEWERHL,
S2H/RTDHZ LTSNS 1L, EERN
TIXFEATIC L &7, DNA o 8 &8 ARk
SREAE X RN EORMIIFO#MATH D,
DR E N Ty CTHE LRI OFIE,
IS =TV KB TR ERA A
VOEAEETHD, FO%, HTRERICIDIE
B S A D SRS ER IRy TS5 IR B S 1,
DRI EmRO T HEAEREWR D
By FbFE~ERBE LT, TETIE, &
DAL FOMENE D LT EMAET D 2
& T, Bl e sEEE o A LD BRI RE O
DTS, T, MK UBEMNIELS
FEATHEODNTWS B RY ~—" X
Fizieh 7T —IZBTHEDFHEE L
THHCBBE N T\ b, ZOFERRY <
—IXEHOAHIEE O, KERKA TE
ENTWERBORY) ~— L 1T R 5 WM
ZHoZ ENHFEIN, 1980 FE0 B HFSE
ENTEE, BITTHE, @V RRMEOR B
oMM AEERICMNET S L TES T
RV ~—OfYIEE A ATEICHIETE 5 X
Il oT-, LL, #wEEINTWAEST
R ~w—dAFZREEEAVEILORIZLE A
EThy, HEOEETT—T7DSFEEL N
IRTIE, EFREEEHHTIERN -T2, FRIZ,
FEKRFEMETLD TR L0 AT 58
SR ~w—3FNEELL o Tz,

2. MO HM

Fxa g TEE < Oy 85K % B %
LCE7, INH6ZHVWTHEEICFEOH S
BRI ~—NERTEDLEZT, R
FERTHETIX, F7-7efiEET — 7 2 AA A
FREHDE TR ~~—0ORBEZND
D) FEE, MEEAONCTDHZEEEW
L7,

3. WEDTik

Figure 1. Supramolecular complexes.
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Figure 2. Supramolecular polymer formed through
head-to-tail molecular association of 1.
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Figure 3. "H NMR spectra of (a) monomer 1 (5.0 x 10 mol
L") and (b) analogue 2 (5.0 x 10~ mol L™") at 296 K in
chloforom-d;. The asterisks denote the aromatic protons of
the TNF moiety.
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Figure 4. a) Diffusion coefficient Ds of 1 (open circle) and 2
(filled square) at 298 K in chloroform-d;. b) Specific viscosity
of 1 in chloroform (open circles) and toluene (filled circles) at
293 K. The values denote the slopes.
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Figure 5. AFM images of the drop-cast films: (a) of the
solution of 1 (5.4 x 10~ mol L™); and (b) of the solution of 2
(2x 10" mol L™).
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Figure 6. Supramolecular polymer of 3, and schematic
representation of disassembling by TNF complexation.
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Figure 7. a) Variable temperature electronic absorption
spectra of 3 (5 x 10 mol L™") in toluene: at a; 353, b; 333, c;
313, d; 293, e; 273K. b) Electronic absorption spectra of 3 in
toluene at 298K in the concentration of: a; 6.0, b; 20, c; 25, d;
50, e; 100, f; 500, g; 750 x 10 mol L.
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Figure 8. '"H NMR spectra of a) 3 (1.0 x 10° mol L"), b) 3
with TNF (1.5 x 10 mol L™).
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of 3 in chloroform on mica: a) topographical image (10 x 10
um?), b) phase image.
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Figure 10. Schematic representation of the formation of
supramolecular polymer and the helical morphology in its
higher level of supramolecular organization.
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Figure 11. Polyacetylenes 4 and cross-linker 5, and schematic
representation of supramolecular cross-linking by molecular
recognition.
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Figure 12. Stern-Volmer plots of 5 (1.0 x 10 mol L™") a) in
the presence of poly-4a (open) and poly-4b (filled) in toluene
at 293 K, and b) size exclusion chromatograms of poly-4a in
the presence of 5 in toluene. The molar ratios of [5]/[Cqo unit]
are: 0.0 (black), 0.25 (blue), 0.5 (red), and 1.0 (green).
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Figure 13. Field emission scanning electron microscope
images of thin films on glass plates, prepared by casting
benzene solutions of: (a) poly-4a (6.93 x 10 mol L), (b)
poly-4a (6.93 x 10° mol L") with 5 (9.7 x 10 mol L™).
AFM images of assembled poly-4a on HOPG: (c) without 5,
(d) with 5 (left: height contrast; right: phase contrast).
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Figure 14. Schematic representation of the oriented
nanostructure of poly-4a.
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