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A

中分子ハイブリッド天然物の不斉全合成

（北大院理） 谷野圭持・森元気 （北大院総化）伊東龍生・鳥塚誠
（静岡県大薬）吉村文彦

Brasilicardin A

anti-syn-anti-
perhydrophenanthrene skeleton

最重要課題

O

Me
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Me H
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B
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H

Difficult to access by classic intramolecular
Diels-Alder reaction or polyene cyclization.
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OMe
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Me Me
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OHO

HO
AcHN
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Isolation : cultured broth of the actinomycete Nocardia brasiliensis IFM-0406; Kobayashi, J. et al. J. Org. Chem. 1998, 63, 6900.
Biological activity : a potent immunosuppressive activity; Usui, T.; Nagumo, Y.; Watanabe, A.; Kubota, T.; Komatsu, K.; Kobayashi, J.; Osada, H. Chem. Biol. 2006, 13, 1153.

合成戦略

Yoshimura, F.; Torizuka, M.; Mori, G.;  Tanino, K. Synlett 2011, 23, 251.

シアノアニオンを用いた四級炭素構築型環化反応

Ketene silyl acetal
intermediate
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O

CN
MeMe

LiHMDS
TIPSCl
HMPA O

O

CN
MeMe

H1M HCl
93%

dr = 90 : 10

O

OTIPS

CN
MeMe

H
THF

1) Ando, K. Tetrahedron Lett. 1995, 36, 4105.

C環の立体選択的構築

Intramolecular conjugate addition reaction

AB環の立体選択的構築

1)

77% (2 steps)
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Intramolecular conjugate addition reaction
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76% (2 steps)
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N Ot-Bu
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3) DIBAL, CH2Cl2

96% (2 steps)

4) (EtO)2P(O)CH2CO2Et
NaHMDS
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Me Me
MOMO

Me

H

MeH

Br

Br
CO2Et Me2CuLi 2)

Et2O
–78 °C

Intramolecular conjugate addition reaction

β-ヒドロキシアミノ酸側鎖の導入
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2) Tanino, K.; Arakawa, K.; Satoh, Y.; Iwata, Y.; 
Miyashita, M. Tetrahedron Lett. 2006, 47, 861.

96% (2 steps)

t-BuOH-H2O

DHQ-PHN, K3Fe(CN)6 
K2CO3, K2OsO2(OH)4 
MeSO2NH2

>99%, 95%ee
0 °C, 3 h

CO2Et

MeMe
OTBSHO

HO
OTBS

Me Me

EtO2C

3) I2, PPh3
    imidazole

1) MOMCl, >99%
2) LiAlH4

MeMe
OTBSMOMO

MOMO I

MeMe
OMOMO

MOMO CN
Me (EtO)2P N

OMe
O

Me

96%

NaHMDS

THF

1) EtCN, LDA
    HMPA

2) TBAF, 98% (2 steps)
3) TPAP, NMO, 79%

O

糖鎖の導入と保護基の除去

Yoshimura, F.; Itoh, R.; Torizuka, M.; Mori, G.; Tanino, K. Angew. Chem. Int. Ed. 2018, 57, 17161
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