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Nitrogen—heterocycles and related compounds are an important class of compounds in organic,
bioorganic and medicinal chemistry, and hence several advance has been made in this area. In
my PhD thesis the following topics will be described

Chapter 1: Synthesis of chiral proline—analogs for the use in asymmetric Mannich reactions
Chiral proline—analogs were synthesized from the Diels—Alder adduct of anthracene with maleic
anhydride. After construction of the N-Boc pyrrolidine compound, lithiation/carboxylation as
the key step furnished the proline—core derivative. Chiral resolution of the racemic compound
was carried out through the formation of the diastereomeric esters with (—)-menthol. The
absolute configuration of the chiral amino acid was determined by X-ray crystallographic
analysis. The utility of the catalyst was confirmed by the use in direct asymmetric Mannich
reactions between aldehyde, ketone and amine (yield up to 76%, ee up to 90%).

(hapter 2: HighPressure-promted uncatalyzed conjugate addition of N-heterocycles to gff+nsaturated enones

A new chemical method for the conjugate addition reactions of nitrogen heterocycles with
o,f-unsaturated enones in the absence of any catalysts under high—pressure conditions has been
developed. In particular, when the reactions were conducted in water as an environmentally
friendly system, the desired adducts were obtained in high yields. The generality of this method
was established using nitrogen heterocycles such as 1, 2, 4—triazole, imidazoles, benzotriazole,
purine and pyrazole with a variety of a,f-unsaturated enones (yield up to 99%).

Chapter 3: Microwave—promoted and La(OTf),—catalyzed homo—conjugate addition of
N-heterocycles to activated cyclopropane derivatives

A new chemical method for the homo—conjugate addition reactions of nitrogen heterocycles with
1, I-cyclopropanedicarboxylates under microwave condition has been developed. Importantly, the
reactions were highly accelerated by the use of La(I1I) triflate as a catalyst. The generality
of this newly developed process was established using a variety of nitrogen heterocycles such
as 1, 2,4-triazole, imidazoles, benzotriazole, purine and pyrazole with

1, 1-cyclopropanedicarboxylates (yield up to 89%).
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