
超炭素鎖化合物の全合成による立体化学
および生物機能の解明

（九大院理） 大石 徹
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Total Synthesis of AM3
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O

O

O

O
H

O
O

H
OTBSOTBS

OTBS

TBSO
TBSO

TBSO

TBSO
HH

PMBO

Me

IO OTBSMe

OTBS

TBS

+

O

O

O

O
H

O
O

H
OTBSOTBS

OTBS

TBSO
TBSO

TBSO

TBSO
HH

PMBO

Me

OTBSMe

TBSO

TBS
TBSO

TBSOTBSOTBSOTBSO
TBDPSO

TBSO

OTBSO

TBSOTBSOTBSOTBSO
TBDPSO

TBSO

A
A

B
B

#108
#109

O

O

O

O
H

O
O

H
OTBSOTBS

OTBS

TBSO
TBSO

TBSO

TBSO
HH

O

Me

OTBSMe

TBSO

TBS
OTBSO

TBSOTBSOTBSOTBSO
TBDPSO

TBSO

S N
N

NN

O O Ph

A

B

O

O

O

O
H

O
O

H
OTBSOTBS

OTBS

TBSO
TBSO

TBSO

TBSO
HH

HO

Me

OTBSMe

TBSO

TBS
OTBSO

TBSOTBSOTBSOTBSO
TBDPSO

TBSO
A

B

#110

+

O

O

O

O
H

O
O

H
OTBSOTBS

OTBS

TBSO
TBSO

TBSO

TBSO
HH

Me

OTBSMe

TBSO

TBS
OTBSO

TBSOTBSOTBSOTBSO
TBDPSO

TBSO O

O

OH

HO
H

OH
OH

H
OHOH

OH

HO
HO

HO

HO
HH

Me

OHMe

HO

OHHO

HOHOHOHO
HO

HO
A A

BB

#111 #112

Synthesis of the C53–C67 Section

Synthesis of the C1–C19 Section

First Total Synthesis of Amphidinol 3
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Synthesis of the C1–C29 Section

TBDPSO
OTES

TBDPSO
O O

Me

O

H

O

H
TBDPSO

OH
TBDPSO

OTES
TBDPSO

O
HO

O #29 #30 #31 #32 #33 #34

TBDPSO
O

OH

O

Me
#35

TBDPSO
O

ONAP

O

Me
#36

HO
O

ONAP

O

Me

O
O

ONAP

O

Me
#37 #38 Me

OH

O O

ONAP

Me

#39

Me OH OH

ONAP

#40 Me

OTBS

O OTBS

ONAP

TBS
#41 Me

OTBS

O OTBS

ONAPHO

TBS
#42

OTBS OTBS OTBS
TBDPSO

OTBS

O+
#44

Me

OTBS

O OTBS

ONAPS

NN
N

N
Ph

Me

OTBS

O OTBS

ONAPS

NN
N

N
Ph O O

TBS

TBS

#43

OTBS OTBS OTBS
TBDPSO

OTBS

Me

OTBS

O OTBS

ONAP

TBS

#45

#48

OTBS OTBS OTBS
TBDPSO

OTBS

Me

OTBS

O OTBS

ONAP
OTBS

TBSO

#47

OTBS OTBS OTBS
TBDPSO

OTBS

Me

OTBS

O OTBS

OH
OTBS

TBSO

OTBS OTBS OTBS
TBDPSO

OTBS

Me

OTBS

O OTBS

ONAP
OH

OH
#46

TBS TBS

TBS

OTBS OTBS OTBS
TBDPSO

OTBS

Me

OTBS

O OTBS

OTBS

TBSO
TBS

I
CO2EtCO2Et I CO2Et

I

OH

I

OH

I

OAc

I

OTBS
+#49 #50 #51 #52 #53

I

OTBS#55
PMBO B O

O
PMBOHO

#56 #57

I

OAc

I

OH#54

Synthesis of the Building Blocks
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Amphidinol 3 (AM3) (MW 1328)
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Amphidinol 3 (AM3) (proposed structure)

M. Murata, S. Matsuoka, N. Matsumori, G. K. Paul, K. Tachibana, J. Am. Chem. Soc. 1999, 121, 870.

revised

• Proposed structure of amphidinol 3 (AM3) revised based on the chemical synthesis of partial structure in combination with degradation of the
natural product.

• The first total synthesis of AM3 was achieved via a highly convergent three-component coupling by Suzuki–Miyaura coupling and Julia–
Kocienski olefination (the longest linear sequence: 40 steps, total steps: 112 steps).

• The spectral data and antifungal activity for the synthetic specimen are in accord with those for the natural product, thus, the complete
structural confirmation of AM3 has been achieved after more than twenty years since its first discovery.
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