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This thesis is composed of six chapters.

In chapter 1, the purpose of this thesis is described. The Lewis acid catalyzed asymmetric conjugate addition is powerful
tool for constructing asymmetric center and a lot of studies had been reported. However, almost all studies were limited to
1,4-addition to “enone” and other electrophiles like “ynone” or “dienone” have never been examined. The author reports
novel Lewis acid catalyzed 1,4-addition of “ynone” and 1,6-addition by using experimental/computational approach.

In chapter 2, chiral Pd(Il) Lewis acid catalyzed 1,4-heteroarylation of enone is reported. The bulky Lewis acid catalyst,
DTBM-SEGPHOS-PA(SbF6)z2, gives the 1,4-adducts in high yield and enantioselectiviy.

In chapter 3, enantioselective “acetylenic” Diels-Alder reaction is reported. In the acetylenic cycloadditon, effective
asymmetric induction is difficult because distance between reaction center and catalyst which coordinated on the carbonyl
group is far distance. The author applied the bulky Pd Lewis acid catalyst report in chapter 2 to this reaction to control the
selectivity on distal reaction center. The asymmetric induction mechanism was also analyzed by DFT calculation because the
inversion of enantioselectivity of cycloadduct depending on the steric effect of catalyst was observed.

In chapter 4, enantioselective “acetylenic” [3+2] cycloaddition is reported. The DFT analysis indicated the high energy
barrier on the intramolecular functional group transfer step from zwitterionic intermediate inhibited the conjugate addition to
ynone electrophile. The author focused on the cycloaddition to avoid the transfer step and found the highly reactive [3+2]
cycloaddition system.

In chapter 5, v,8-[3+2] cycloaddition of a,B-y,5-unsaturated carbonyl compound is reported. The DFT analysis indicate the
problem in 1,6-addition was intrinsically same as the problem found in chapter 4. The author designed the
a,f3-ene-y,3-yne-substrate with DFT calculation and the succeeded in developing the highly enantio- and region- selective
[3+2] cycloaddtion of nitrons.

In chapter 6, conclusion of this research is described.
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