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Organocatalysis has received remarkable attraction recently. For instances, organic molecules have been
widely used as catalysts in the asymmetric synthesis of natural products. Two examples of computational
study of organocatalysis will be presented. Our CRD method is employed to track reaction paths which are
difficult to find by conventional methods. The cycloaddition of allenoates and enones vyields [3+2]
cyclopentenes in phosphine catalysis, and [2+4] dihydropyrans or pyrans in amine catalysis. The quantum
calculation not only explains the different reactivity but also reveals a new path to the ¢-[2+4] product via an
intermediate Rauhut—Currier reaction. In the second system, the computations show that nornicotine can
catalyze the intermolecular Mannich reaction in wet solvents and water. The significant catalytic effect is
owing to the elimination of the bottleneck of the enol-formation step.
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