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Welwitindolinones: Isolation 

Moore et al, J.Am.Chem.Soc.1994, 116, 9935-9942.

Isolated in 1994 with fischerindoles and hapalindoles, these alkaloids come from blue-green algae 

N-Methyl Welwitindolinone may have some multiple drug resistance-reversing properties

Welwitindolinone A is the only spirocyclobutane oxindole isolated
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Wood/Stoltz Retrosynthesis

N
Me

O

HO

HO

N
Me

O
H

O
N2

N
Me

O
H

O
N2

N
Me

O

O

N
Me

O

SCN

HO

Cl

New Methodology

Wood et al, J.Am.Chem.Soc.1999, 121, 6326-6327.



Tandem O-H Insertion Claisen

Wood et al, J.Am.Chem.Soc.1999, 121, 1748-1749.
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Wood/Stoltz Approach
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Wood/Stoltz Approach
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Wood/Stoltz Approach

Wood et al, J.Am.Chem.Soc.1999, 121, 6326-6327.
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Konopelski Retrosynthesis

Konopelski et al, Org.Lett. 2001, 3, 3001-3004.
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Aryl Lead Reagents

Konopelski et al, Tetrahedron 2001, 57, 5683-5705.

Ar
(AcO)3Pb

Can be prepared via two means:

direct plumbation
or transmetallation
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Can be used in four types of reactions:  

metal-metal exchange
acid-catalyzed bond Pb-aryl bond cleavage
Cu-catalyzed N-arylation
and reaction with soft nucleophiles.

The later is a non-radical process that involves ligand exchange and coupling
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Konopelski Approach

Konopelski et al, Org.Lett. 2001, 3, 3001-3004.
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Highlights:

6 steps (30.7% yield)
to uncyclized intermediate.

Diastereoselective Aryl lead(IV)
coupling with  β-ketoester
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Rawal Retrosynthesis

Rawal et al, Org.Lett. 2005, 7, 3421-3424.
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Rawal Approach

Rawal et al, Org.Lett. 2005, 7, 3421-3424.
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Rawal Approach

Rawal et al, Org.Lett. 2005, 7, 3421-3424.
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Simpkins Retrosynthesis

Simpkins et al, Org.Lett. 2005, 7, 4087-4089.
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Simpkins Approach

Simpkins et al, Org.Lett. 2005, 7, 4087-4089.
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Simpkins Approach

Simpkins et al, Org.Lett. 2005, 7, 4087-4089.

N
Me

O
CHO

N
Me

O
O

N
Me

O

pTsOH,
DDQ
45% yield

Highlights:

3 steps, 24.6% yield

Unique retrosynthetic disconnection
Hartwig Enolate Arylation

p-TsOH, HSiEt3

92% yield

NBS, tBuOH
52%

N
Me

O
O

H

N
Me

O

SCN

HO

Me
Cl

N-Methyl
Welwitindolinone C



Wood/Reisman Retrosynthesis

Wood et al et al, Angew.Chem.Int.Ed. 2004, 43, 1270-1272.
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Wood/Reisman Synthesis
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Wood/Reisman Synthesis

Wood et al et al, Angew.Chem.Int.Ed. 2004, 43, 1270-1272.
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Wood/Reisman Synthesis

Wood et al, J.Am.Chem.Soc. 2006, 128, 1448-1449.
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Wood/Reisman Synthesis
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Wood/Reisman Synthesis

Wood et al, J.Am.Chem.Soc. 2006, 128, 1448-1449.
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Baran Retrosynthesis

Baran et al, J.Am.Chem.Soc. 2005, 127, 15394-15396.
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Indole and Carvone Coupling

Baran et al, J.Am.Chem.Soc. 2004, 126, 7450-7451.
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Baran Synthesis

Baran et al, J.Am.Chem.Soc. 2005, 127, 15394-15396.
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Baran Synthesis

Baran et al, J.Am.Chem.Soc. 2005, 127, 15394-15396.
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Baran Synthesis

Baran et al, J.Am.Chem.Soc. 2005, 127, 15394-15396.
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Highlights:

8 steps, 0.12% 

Enantioselective synthesis
Oxidative coupling of indole, carvone
Biomimetic oxidative contraction

N
Me

Me

CN
ClMe

Cl

H2O

N
H

O

Me

Me
CN

Me
Cl

H

Welwitindolinone A



Summary:

N
Me

O

SCN

HO

Me
Cl

N-Methyl
Welwitindolinone C

4 approaches  

No total synthesis 

1 racemic synthesis

1 enantioselective synthesis
from (-) fischerindole I 

N
H

O

Me

Me
CN

Me
Cl

H

Welwitindolinone A


