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In this thesis, entitled "Development of cationic rhodium-catalyzed asymmetric intermolecular [2+2+2]
cycloaddition of enamides with unsaturated compounds"”, | described the development of a method for the
catalytic asymmetric synthesis of chiral cyclic amines or chiral bicyclic amines by using enamides as substrates
for chiral cationic rhodium complex-catalyzed [2+2+2] cycloadditions.

In chapter 1, “Introduction”, 1 described the advantage of cationic rhodium-catalyzed asymmetric
intermolecular [2+2+2] cycloaddition of enamides with unsaturated compounds for the catalytic asymmetric
synthesis of chiral cycloalkyl amines. In addition, the catalytic asymmetric syntheses of chiral cyclohexylamine
and chiral bicyclic amines were reviewed, focused on two points: 1) the method of construction of cyclic
skeletons and 2) nitrogen atom introduction. Furthermore, examples of asymmetric cycloaddition reactions using
enamides were described, and the remaining problems in synthetic applications were pointed out.

In chapter 2, "Chemo-, regio-, diastereo- and enantioselective intermolecular [2+2+2] cycloaddition of
enamides, acetylene carboxylates, and terminal alkynes", | described the intermolecular cross-cyclotrimerization
of enamides with two different alkynes in the presence of a cationic rhodium/biaryl bisphosphine complex as a
catalyst. The use of cis-enamides suppressed the B-hydrogen elimination from the 7-membered rhodacycle
intermediates and selectively promoted the reductive elimination. The synthesis of cyclohexadienylamides was
succeeded by using various terminal alkynes. Furthermore, the synthetic utility of this reaction was
demonstrated by various chemical transformations.

In chapter 3, "Mechanism of Chemo-, regio-, diastereo- and enantioselective intermolecular [2+2+2]
cycloaddition of enamides, acetylene carboxylates, and terminal alkynes"”, I described the mechanistic studies of
the cross-cyclotrimerization reactions described in chapter 2, analyzed using experimental and computational
methods. Experimental mechanistic studies suggested that the strong coordination of enamides to rhodium
suppresses the side reaction, and the reaction mechanism is based on the oxidative cyclization of the two alkynes
and the insertion of enamides. Furthermore, DFT calculations showed that the cross-trimerization reaction
proceeded by sequential coordination of substrates to the rhodium complex. This analysis also suggested that the
reductive elimination proceeded through two intermediates, the seven-membered rhodacycle and
rhodanorbornadiene, and that the use of cis-enamides was unfavorable for f-hydrogen elimination.

In chapter 4, "Development of asymmetric [2+2+2] cycloaddition of homopropargyl enamides with alkynes,"
I described the development of asymmetric [2+2+2] cycloaddition reactions using homopropargyl enamides that
possess enamide moieties as new 1,6-enynes. First, | synthesized homopropargyl enamides by efficient and
general synthetic routes. The rhodium-catalyzed asymmetric [2+2+2] cycloaddition of the obtained
homopropargyl enamides with alkynes produced tetrahydroindole derivatives with high yields and ee values.

In chapter 5, "Summary," this thesis was summarized.
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