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Exploration of Fluctuation-Controllable Self-Assembled Supramolecular Systems
and Elucidation of Their Control Mechanisms
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Exciton splitting in the absorption spectra of monocarboxylic acid
tetraphenylporphyrin (TPPCOOH) and monocarboxymethyltetraphenylporphyrin (TPPCOOCH3) was
successfully reproduced by molecular dynamics and TDDFT simulations of the self-assembled dimers of
both polyphyrins.The difference in the thermodynamically stable structures of the two porphyrin
dimers and the magnitude of their structural fluctuations was attributed to the difference in the
hydration structures of the carboxylic acid and carboxymethyl groups.

The stable structures of self-assembled complexes of TPPCOOH and TPPCOOCH3 with fullerenes were also
investigated, and a DA complex with controllable fluctuations was possible by linking porphyrins in
a ring-like structure.
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UV-Vis spectra of TPPCOOH
(top) and TPPCOOCH:s (bottom) in
H20O/EtOH solution.
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6 Snapshot of (a) (TPPCOOH)2 + Ceo(left
top), (b) (TPPCOOCHSs)2 + Ceo(right top), (c)
(TPPCOOH)4 + Ceo(left bottom) and (d)
(TPPCOOCHS3)4 + Ceo(right bottom).
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7 Snapshots of (a) ¢-( TPPCOOH-
(CH2)7 )2 + Ceo and (b) ¢-( TPPCOOCH:- . .
(CHZ)G )2 + Cao, 'Radius of gyration/ A

8 Ry distribution of ¢-( TPPCOOH-p-
(CH2)n )2 + Ceo (left) and
¢-( TPPCOOCHs-p-(CH2)n )2 + Ceo (right).
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