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Synthesis of Polyaromatic Imine Macrocycles, the Redox Properties,
and Electrochemical Control of the Cavity Structure.

Hirohiko KANAZAWA, Masayoshi HIGUCHI, and Kimihisa YAMAMOTO

Department of Chemistry, Faculty of Science & Technology, Keio University,
Yokohama-shi, Kanagawa 223-8522, JAPAN

A para-substituted aromatic ring can be regarded as a rotator with the para-
rotation axis. When it is incorporated in wider n-conjugated system, quinoid struc-
ture is generated accompanied with the redox on the substituted group at 1-4-posi-
tion, and the axis is fixed. Based on this thought, we composed the new class of
macrocycles in which the flap-like movement was controlled by redox using lock and
release of the axis. Furthermore, when a molecule recognition site was introduced
into this molecular flap system, molecule recognition was controlled and it was clari-
fied that this system was used as a novel molecule recognition switch.
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Figurel. Cyelic Phenylazomethine Macrocycles

Schemel. Synthesis of CPAn-a%b?
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Scheme 2. Synthesis of CPAn-ab
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Figure 2, The '3C NMR spectra (only peaks attributed to azomethine

carbons), chapes, and (B)(Z)-conformations of (a) CPA4-a%2, (b)
CPA6-2b, and () CPA6-a22 The marked peak (%) in ¢ are atmbuted
to azomethine carbons of the isomer]

Figure 3. ORTEP drawing of (a) CPAB-a%2 with 20% ellipsoid and
the packing structure; (b) top and () side view (the phenyl rings
shown as "X" in the Figure 3a are omitted for easy understanding of
the packing of the packing structure).
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Figured. (a) Cyelic voltammogram of CPA4-a*h®(1mM) in 0.2M
TBABF yacetonitrile in the presence of trifluoroacetic
acid(4mM)(scan rate! 100mVisec; electrode: P). (b) UV-vie speetra
of the solution (CPA4-a%b2]: 0.5mM; optical path length: 1mm) at
the potential between -0.8 and -0.3V vs AglAg®.
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8 7 6 (a) ORTEP drawing of the benzenoide (reduced) form. (b) The quinoidal (oxidized)
epm form. () Cyelic voltammogram of the tetvamer (0.2mM) in 0.2M TBABF, /

Figure. 7 Synthesis of Quinone-imine Macrocyclesteetmmer) and ' acetonitrile:chloroform=1:1 in the presence of 0.5M triflucroacetic acid and a redox
NMR spectra of the oxidant and the reductant. machanism.
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