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Structures of Pinnatoxins (PnTXs) and
Pteriatoxins (PtTXs)
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PnTX A - Isolated in 1995 from Pinna muricata

PnTXs B & C - Isolated in 2001

PtTXs A-C - Isolated in 2001 from Pteria penguin

Neurotoxins Responsible for the Pinna Shellfish
Poisoning

Ca2+-Channel Activator

JACS 1995, 117, 1155.
TL 1996, 37, 4023.
JACS 2006, 128, 7742.
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Synthesis of Pinnatoxins
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1) Kishi - (-)-PnTX A in 1998 - Biomimetic 
               Intramolecular Diels-Alder Reaction

2) Hirama - Formal Total Synthesis of (+)-PnTX A in 2004

3) Hashimoto - BCDEF Rings by Tandem Double Hemiketal 
                         Formation/Intramolecular Hetero-Michael Addition

4) Zakarian - AG Rings by Cascade Sigmatropic Rearrangement 
                     of Vinylic Sulfoxide

5) Murai -  
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Retrosynthesis of Pinnatoxin A - Hirama

ACIE 2004, 43, 6505
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Synthesis of Pinnatoxin A - Hirama

ACIE 2004, 43, 6505
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Synthesis of Pinnatoxin A - Hirama

ACIE 2004, 43, 6505
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Synthesis of Pinnatoxin A - Hirama

ACIE 2004, 43, 6505
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Synthesis of Pinnatoxin A - Hirama
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Unified Total Synthesis of the PnTX/PtTX
Class of Marine Natural Products
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Retrosynthesis of Pinnatoxins and Pteriatoxins
- Kishi
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JACS 1998, 120, 7647

Synthesis of Fragment A
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Synthesis of Fragment C
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Synthesis of the Macrocycle
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Total Synthesis of the Pinnatoxin C
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Total Synthesis of the Pinnatoxin B
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Total Synthesis of the Pteriatoxins A, B, and C

O

O

O

TESO

Me

O
O

Me

OTBS

H

H

O
Me

Me
16

28

NH-Alloc

O

N-Boc-L-Cys(SH)-OCHPh2

85%

S
CO2CHPh2

OH NH-Boc
H

O

NHAlloc

Me

Me

H

O

NHAlloc

Me

Me

OH

S
CO2CHPh2

NH-Boc

a) Pd(PPh3)4, AcOH, 72%
b) 1,3,5(i-Pr)3C6H2CO2H/Et3N, 80 °C, xylene
c) TFA, CH2Cl2
    HPLC separation

inseparable mixture

O

O

O

HO

Me

O
O

Me

OH

H

H

N
Me

Me
16

28

OH

34

PtTX A

(34S,2'R)-Diastereomer

S
CO2H

NH2

O

O

O

HO

Me

O
O

Me

OH

H

H

N
Me

Me
16

28

S

34

PtTX B

(34R,2'R)-Diastereomer

OH

CO2H

NH2

2'

2'

JACS 2006, 128, 7463

Kalyani Patil @ Wipf Group 16 7/1/2006



Summary

1) First Total Synthesis of PnTXs B and C in a Stereochemically
    Controlled Manner
    Key Steps:
    Intramolecular Diels Alder Reaction, Imine Cyclization, Nozaki-
    Hiyama-Kishi Reaction

2) Establishment of Stereochemistry at C34
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