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This thesis “Development of catalytic asymmetric cyclizations of 1,6-enynes
suppressing P-hydride elimination as key steps” described the development of
asymmetric cyclizations of 1,6-enynes catalyzed by a cationic rhodium(I) complex.

In chapter 1 “Asymmetric [2+2+2] cycloaddition of 1,6-enynes with
acrylamides”, I described the synthesis of chiral cyclohexenes by using the title
reaction with a cationic rhodium(I) complex as a catalyst and acrylamides as an
electron-deficient alkenes. In this reaction, suppressing B-hydride elimination was
achieved by controling the conformation of a rhodacycle intermediate depend on
the coordination of carbonyl groups.

In chapter 2 “Asymmetric [2+2+2] cycloaddition of 1,6-enynes with enamides or
vinyl esters”, I described the same reaction proceeded by using electron-rich
alkenes such as enamides or vinyl esters in place of acryl amides. This fact
suggested that suppressing B-hydride elimination depends on not electron densities
but coordination abilities of alkenes.

In chapter 3 “Study of total synthesis of (—)-crinine via [2+2+2] cycloaddition of
an alkynelenamide with an alkyne as key step”, I described the synthesis of a key
intermediate of indole alkaloid (—)-crinine via the [2+2+2] cycloaddition of an
N-homopropargyl sulfonyl enamide with silyl acetylenes.

In chapter 4 “Cycloisomerization of 1,6-enynes via C-H activation of
v-position”, I described the cycloisomerization of 1,6-enynes with 1,1-disubstituted
alkene moieties and carbonyl groups. This reaction proceeds via the formation of
rhodacycle intermediates with no [-hydrogen from 1,6-enynes bearing the
1,1-disubstituted moiety followed by y-hydrogen elimination with the aid of
coordination of carbonyl groups to rhodium.

As described above, it was revealed that the B-hydrogen elimination was
suppressed by designing the reaction substrates, and the asymmetric
cyclization reactions proceeded with high yields and stereoselectivities.
Synthesis of useful compounds by thus developed asymmetric cyclization
reactions was also achieved.
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