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A Study on Development of Synthetic Method of Oligomers of Novel Pai-Electronic Syst
ems and Their Properties
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For the development of the synthetic method of the artificial molecular tube with
a definite molecular weight and high solubility in organic solvents, synthesis of the pyromellitic diimide
-based [3+3] macrocycles as the structural units was developed by a combination of microflow and batch rea
ctions. Then bromo- and ethynyl-substituted pyromellitic diimide-based [3+3] macrocycles were synthesized
as the precursors. As a basic study for the control of the molecular weight of the product in the oligomer
ization, coupling reaction of 1,4-diethynylbenzene was examined by a microflow reaction, and found that th
is method provided much narrower range of the oligomers than that of the batch reaction. An application of
this method to the synthesis of the nanotube is iIn progress. The pyromellitic diimide-based E3+3] macrocy

cles showed quite interesting inclusion phenomena based on the charge-transfer interaction and self-aggreg
ation phenomena.
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Scheme 1. Synthesis of pyromellitic diimide-
based macrocycles by a combination of
microflow and batch reactions
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Scheme 2. Synthesis of ethynyl-substituted
macrocycles.
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Scheme 3. Eglinton coupling of
ethynyl-substituted macrocycle.
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Figure 1. [2.2.2]Paracyclophane is included in
the cavity.®

Figure 2. Cyclic aniline tetramer is included in
the cavity of the macrocycle 1.
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Scheme 4. Macrocycle 1 and formation of
nanoporous fibers by self-assembly of 1 with the
aid of N,N-dimethylaniline.
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Figure 3. Radical anion species of the
self-assembled nanoporous fibers of 1 by
exposure of hydrazine gas and its ESR spectrum
in the solid state.
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Scheme 5. Photoinduced color change and crystal

bending of naphthalene dimide bearing amino
side chains.
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