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Several novel helical molecules were developed, based on the conformational properties of amide and urea bonds.

(1) Development of novel helical oligoamides: Poly(N-methyl-p-benzamide)s bearing chiral N-substituents formed
one-handed helical structure in solution. In this study, we designed the poly(p-benzamide)s whose amide bonds were
alternately N-alkylated. Oligomers with chiral N-substituents showed strong CD signals depending on the
chain-length and temperature, which suggested the formation of helical structure in the longer oligomers. The
calculated helical structure had a cavity with moderate size (ca. 10 & ). The ability of specific molecular recognition
at the cavity would be investigated.

Second, we synthesized benzene-pyrrole-hybrid oligoamides. The crystal structures of the short oligomers showed the
folded structures with helical properties. CD spectra of the oligomers with chiral N-substituents suggested the similar
folded structures as observed in the crystals.

Third, the hybrid oligoamides of 8-amino-2-quinolinecarboxylic acid (Q) and L-leucine (L) were synthesized. The (LQ;)
oligomers showed right-handed helical structures, while (LQ) oligomers showed zig-zag tape structures.

(2) Development of helical foldamers based on the conformational properties of squaramide: We found some
ortho-substituted N,N’-diarylsquaramides formed helical structures based on the hydrogen bond network in the
crystals. In this study, the generality of the helix formation was investigated, and we identified the absolute
structures of the helical networks by CD spectra and X-ray crystallographic analysis. Further, the aromatic
multilayered helix was constructed by the benzene rings linked by N,N’-dialkylsquaramide at the meta position.

(3) Helical foldamers with conformational change caused by environmental stimuli: Some imidazole-containing
amides changed the conformation by addition of the acid. The benzene-imidazole-hybrid oligoamides were
synthesized, and the study on their conformational properties is on-going. Solvent-dependent conformational properties of
N,N’-bis(porphyryl)urea and its oligomer were observed. The metal ions in the porphyrin ring had significant roles in the
conformations of porphyrylamides and ureas.

Thus, several novel helical molecules were developed, and their conformational properties were investigated, which will
be applied to the development of functional helical molecules.




