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The aim of my work is to design new and efficient synthetic methodelogies for the enantioseleciive synthesis
of heterocycles bearing multiple or quaternary chiral centers under spiro chiral ligand—Pd(II}) complex
catalysis.

Part 1: Pd(II) catalyzed diastereoselective and snantioselective domino cyclization/cycloaddition reactions

of alkenyl oximes for polycycliq heterocycles with four chiral sterecgenic centers

'i‘he first diastereoselective and enantioselective demino cyclization/cycloaddition reactions of alkenyl
oximes were established using a Pd(II)-(R)-Tol-SDP complex and triflic acid, The present process gave
polycyclic heterocycles with four chiral stereogenic centers in almost quantitative yields and high
stereoselectivities (up to 70% ee, exo/endo = 97/3). The protonolysis of the Pd—C bond of the palladium
intermediate IT / III was the key step in this transformation. Triflic acid was the best candidate to cleave
this bond affording the corresponding nitrone intermediate IV. The role of trifliec acid was supported by the

detection of deuterated nitrone intermediate J~IV via ESI-MS analysis.
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Part 2: P4(I1)-SPRIX catalyzed enantioselective Fujiwara-Moritani annulation of alkenylindoles for indole
heterocyclic system with chiral quaternary carbon center

The first highly.enantioselective intramolecular Fujiwara—Moritani anndlation of 3—alkenylindole catalyzed
by palladium(II)-SPRIX complex was developed. Various trieyclic indole products having quaternary chiral
center were efficien£1y constructed in quantitative yields and 93% ee. The weak ¢ —-donor nature of SPRIX ligand
preserved the electrophilicity of palladium center at high level. As a result, the highly electrophilic
palladium(IT)-SPRIX complex could promote the reaction efficiently at 30 °C. In addition, the spiro skeleton
of SPRIX ligand would provide a geometrically distinct and rigid chiral pocket to control the
enantioselectiviiy. Both of the reactivity and selectivity was dependent upon the weakly coordinating allyl
protecting group which work as assistant group in this itransformation. The reaction wight proceed via C-H

activation or Wacker type mechanisms however, detailed mechanistic study was needed to detect the actual

mechanism.
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