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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.

Spirooxindoles are considered to be promising scaffolds in drug discovery. The structure of
spirooxindoles is contained in many compounds having pharmacological activities such as
contraceptive, anti-HIV, anticancer, antituberculosis, antimalarial, and antiproliferative drugs.
Therefore, the development of an effective strategy for the preparation of highly optically pure
spirooxindoles is a significantly challenging task in research. The hetero Diels—Alder (HDA) reaction
is a versatile tool for effectively forming heterocyclic compounds. Especially, the catalytic asymmetric
version of this reaction is the most efficient and convenient method for constructing a chiral
heterocyclic skeleton, which acts as a precursor for many biologically active compounds and drugs.
In this class of HDA reactions, the reaction of isatins with enones is one of the superior organic
transformations for providing unique chiral spirooxindoles containing quaternary chiral carbon center

on the structure.

Author tried to explore new catalysts component system for this reaction using isatins as diene
and enones as dienophile. As a result, author developed simple two catalysts component system
consisting of primary -amino alcohol or y-amino silyl ether as catalysts and N-protected amino acid

as a co-catalyst for the asymmetric HDA reaction of isatins with enones for the first time. These dual



component systems showed efficient catalytic activities to afford the chiral spirooxindoles that are
efficient synthetic intermediates for many biologically active compounds and drug discovery, in good

to excellent chemical yields and with enough stereoselectivities.

In this study, author revealed that the new explored catalysts component system
showed excellent catalytic activity to the asymmetric HDA reaction of isatins with enones.
It is expected that this results should be able to greatly contribute the development of new

drugs and its related compounds
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