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We have investigated the synthesis of nitrogen-containing heterocycles by
Lewis acid-catalyzed cyclization of ynamides. Stereoselective synthesis of spiroindoline skeletons
was achieved by sequential cyclization using enamide-ynamide and various external nucleophiles. By
slightly adjusting the electronic state of the ynamide-terminus, reactions with different
cyclization modes were found to proceed, giving polycyclic quinolines.
Different cyclization reactions proceeded from the almost same substrates, and polysubstituted
spiroindoline derivatives and polycyclic quinolines could be synthesized efficiently. Thus, we have
achieved the divergent construction of nitrogen-containing heterocycles by multicomponent sequential

reactions using enamide-ynamide substrates.
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Scheme 2. spiroindoline synthesis
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Scheme 3. multicyclic quinoline synthesis



2 2 0 0

Takasu Kiyosei Yamaoka Yousuke Taniguchi Marie Yamada Ken-ichi 97

Total Synthesis of Phenanthroquinolizidine Alkaloid Cryptopleurine and Phenanthroindolizidine 2018

Alkaloid Tylophorine

HETEROCYCLES 292 292
Dol

10.3987/COM-18-S(T)19

Yamaoka Yousuke Nakayama Takamori Kawai Shota Takasu Kiyosei 22

Total Synthesis of (?)-Sigillin A: A Polychlorinated and Polyoxygenated Natural Product 2020

Organic Letters 7721 7724

DOl
10.1021/acs.orglett.0c02930

12 0 1

2019

140

2020




38

2018

68

2018

44

2018

139

2019




Yousuke Yamaoka, Takamori Nakayama, Syota Kawai, Hiroshi Takikawa, Kiyosei Takasu

Synthetic Study of Total Synthesis of Sigillin A

The 4th International Symposium on Process Chemistry

2019

a,b- @+2)

69

2019

sigillin A

69

2019

140

2019




a,b-

(2+2)

70

2020

70

2020




