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Design of Novel Functional Devices using Chiral Porphyrins with Molecular Asymmetry
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Research Associale, Department of Chemistry and Biotechnology, The Universily of Tokyo.
Katsuaki KONISHI

Chiral porphyrins and metalloporphyrins have attracted increasing attentions in recent years not only
from a biological viewpoint but also as new chiral auxiliaries and receptors for asymmetric reactions and
recognitions. In the present research, the author designed a chiral strapped strapped N-methylporphyrin
(1), which is deveid of any asymmetric carbon atom but has asymmetric nitrogen atom at the
methylated nitrogen atom. By using the zinc complex of 1 as a chiral receptor, the author demonstrates
1) highly enantioselective recognition of N-protected amino acid anions and 2) the first example of
recognition of the helical sense of poly(glutamic acid) (PGA) in solution by using the zinc complex of 1.
The author also found that the free base (1) effectively catalyses the asymmetric Michael addition of
arylthiols to cycloalkenone.
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Table. Asymmetric Michael Addition by Chiral N-Substituted

Porphyrins with Asymmetric Nitrogen Atoms.*

run Catalyst  Temp Time Cony. [R]:[8]
°C days %
1 (S)-1 -40 8 97 75.56:24.5
2 -3 <10 29 36 -
3 (S-4 -10 36 89 42.0: 58.0
4 (5)-5 -40 3 92 50: 560

" {4-tert-butylthiophenol]y / [2-cyclohexenonel,/ [catalystly, = 1100 jmol /

370 ymol / 3.7 pmol in toluene {2.5 mL),
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