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Optically active materials consisting of helicenes
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Helical chirality of polycyclic aromatic compounds has been known for a long time. However, their
properties were not well studied because of the synthetic problems. We developed a gram-scale preparative
method of optically pure 1,12-dimethylbenzofc]phenanthrene-5,8-dicarboxylic acid (1), and determined the
absolute coufiguration by X-ray crystallographic analysis. Notably, chirality of (P)-diacid was recognized by
B-cyclodextrin in water.

The helical diacid 1 was employed for the building block of the "nanc-organic molecule”, which is
nano-meter size giant molecules prepared by organic synthesis. Macrocycles consisting of 1 were synthesized
using one-pot procedures giving (M)-[1+1]cycloamide, (M, M)-[242]cycloamide, (M, M,M)-{3+3]cycloamide,
and (M,M,M,M)-{4+4]cycloamide in good vyields. Larger ring macrocycles were obtained by stepwise
synthesis using a building block, [1+1]amino acid. Macrocycles up to (M, M, M, M M, M, M, M, M, M)-
[10+10]-cycloamide with the molecular formula C H Ny Oy were synthesized. (M, M)-[242]Cyclaumide
catalyzed the asymmetric addition of diethylzinc to aldehydes, and enantiomeric excess up to 50% was attained.
Other macrocycles, (M)-[1+1]cycloamide, (M, M, M)-[3+3]cycloamide, and (M, M, M, M)-[4+4]cycloamide were
not effective. (M)-{1+1]Cycloamnide formed a novel chirat LB film.

Conjugated macrocycles (P,P,P)-[3+3]cycloalkyne, (F,P,P,P)-[4+4lcycloalkyne, (P,P,P,P,P)-[5+5]-
cycloalkyne, and (P,P,P,P,P,P)-[6+6]cycloalkyne, in which the helical chiral units were connecled by
carbon-carbon triple bonds, were synthesized by using other building block.
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