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ABSTRACT

Many biologically active compounds, including pharmaceuticals, are optically active and often
only one of the enantiomer shows a high biologically activity. Therefore, it is important to develop
the synthetic methodology for providing only necessary enantiomer. As the methodology, catalytic
asymmetric synthesis, in which the use of a low amount of a chiral catalyst theoretically enables
infinite production of optically active compounds, is the most efficient in the synthetic
organic chemistry field. Moreover, this methodology is also important in terms of energy saving and
environmental friendliness. The chiral catalysts used in catalytic asymmetric syntheses can be
divided into two categories of organometallic catalyst and metal-free organocatalyst. Particularly,
organocatalyst is stable in air, nontoxic, easy to handle, and inexpensive, so they are being focused
on as next-generation, environmentally friendly catalysts.

Author focused on a peptide as an organocatalyst. In organocatalyst, peptide catalyst has been
recognized as a powerful and useful tool in synthetic organic chemistry field, because peptides are
highly modular, structurally diverse and easily accessible from nature’s chiral pool. In the
development of peptide organocatalyst, inspired by the efficient and stereospecific metal-free
enzymatic processes, synthetic chemists have devoted much effort in recent years towards the
development of a broad range of short peptide-based asymmetric catalysts, which mimic various
qualities of enzymes. The structural diversity available with short peptide sequences and the fact that
peptides offer a more strictly defined asymmetric environment to the reactants, compared to
single amino acids, makes this class of molecules particularly promising towards the development of
a wide range of organocatalysts with fine-tunable structural and electronic properties.

Author designed a new small g-turn type N-primary amino terminal tripeptide containing the
pyrrolidine ring as a backbone. This peptide has N-terminal side at nitrogen atom in pyrrolidine
backbone and C-terminal exists at 2-position on the pyrrolidine ring. As a reaction for providing the
utility of the peptide organocatalyst, asymmetric aldol reaction of ketones with aldehydes was
selected. The aldol products from this reaction work as an important synthetic precursor of the
synthesis of many biologically active compounds including pharmaceuticals.

Author tried the reaction of ketones with aldehydes using newly prepared g-turn type tripeptide



organocatalyst at first time. As a result, this tripeptide organocatalyst showed good
catalytic activity in this reaction and the desired chiral aldol products were obtained in good
chemical yields, diastereoselectivities and enantioselectivities.

In this study, author revealed that the new explored tripeptide organocatalysts were showed
satisfactory catalytic activities in the aldol reaction. It is expected that these results should be able to

greatly contribute the development of new drug and its related compounds.
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