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Welwitindolinones: Isolation

N-Methy! Welwitindolinone C Welwitindolinone A N-Methyl Welwitindolinone D

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

Fischerindole G 12-epi-Hapalindole E

Moore et al, J.Am.Chem.So0c.1994, 116, 9935-9942.
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Wood et al, J.Am.Chem.So0c.1999, 121, 6326-6327.



Tandem O-H Insertion Claisen
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Wood et al, J.Am.Chem.So0c.1999, 121, 1748-1749.

(3.3]

(3.3]

Good yield and ee




Wood/Stoltz Approach
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Wood et al, J.Am.Chem.So0c.1999, 121, 6326-6327.
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Wood/Stoltz Approach
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Wood/Stoltz Approach

N-Methyl Me
Welwitindolinone C
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Wood/Stoltz Approach
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Highlights:
15 Steps, 9.88% yield

1 C-H insertion

——MgBr, THF

then xylenes, A H,, Pd/BaSO,

N-Methyl Me
Welwitindolinone C

then Grubbs 1st gen.catalyst

98:2

1 Tandem O-H insertion/cyclopropane fragmentation

Claisen and RCM

Wood et al, J.Am.Chem.So0c.1999, 121, 6326-6327.




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



Aryl Lead Reagents

Can be prepared via two means:

A _PDOAC),  (ACOkPh
direct plumbation Al
or transmetallation

R3Srl1 Pb(OAC), (AcO)3Pq

Ar Ar

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

(AcO)sPb Nu Nu(AcO),Pb

Nu
= 00

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




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



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



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

11 Steps, 30.97% yield

Hartwig Enolate Arylation
Curtius Rearrangement

Rawal et al, Org.Lett. 2005, 7, 3421-3424.
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Simpkins Retrosynthesis
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Simpkins et al, Org.Lett. 2005, 7, 4087-4089.



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




Simpkins Approach

Me

N-Methyl
Welwitindolinone C

CHO p-TSOH, HSiEt, .
2\ 929% yield O N
N N

Me Me

BTDSSH’ NBS, tBUOH
. 5206

45% yield

Highlights: ©
O
3 steps, 24.6% yield O N O N

Me Me

I

Unique retrosynthetic disconnection
Hartwig Enolate Arylation

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



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



Wood/Reisman Synthesis
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Can be made asymmetric

Now Poised for Oxindole Formation
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Wood/Reisman Synthesis

Welwitindolinone A
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Wood et al et al, Angew.Chem.Int.Ed. 2004, 43, 1270-1272.

71%vyield, 7:1 d.r




Wood/Reisman Synthesis

Welwitindolinone A

Reduce, deprotect dithiane
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NaOClI, CeClg*;H,0

1 diastereomer

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



Wood/Reisman Synthesis

Welwitindolinone A

H,SiFg, ACN, 65°C
Me4N H B(OAC)3
AcOH, ACN

Martin Sulfurane
Dess-Martin

cat. DBU,
then CI,CO, TEA
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At least 1 yr surveying conditions

X

75% vyield, 1 diastereomer




Wood/Reisman Synthesis

Welwitindolinone A
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Highlights:

24 steps, 2.5% yield

Spirooxindole formation
Semi-pinacol to introduce ClI

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



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



Indole and Carvone Coupling
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Baran et al, J.Am.Chem.Soc. 2004, 126, 7450-7451.



Baran Synthesis

Fischerindole G Welwitindolinone A
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Baran et al, J.Am.Chem.Soc. 2005, 127, 15394-15396.



Fischerindole G

Baran Synthesis
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Fischerindole G

Baran Synthesis
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Can't do syn elimination
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Baran Synthesis

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

Welwitindolinone A




Baran Synthesis

Welwitindolinone A

1.5 eq of freshly prepared t-BuOCI
in THF, -30° C for 1 min then solvent removal

dissolution in THF/H,O/TFA
(95:4:1)at0° C for5 minto rt

(-) Fischerindole | 280 (+) Welwitindolinone A
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Highlights: N >Me

8 steps, 0.12%
H,O

Enantioselective synthesis
Oxidative coupling of indole, carvone
Biomimetic oxidative contraction

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



Summary:

Me
Welwitindolinone C Welwitindolinone A

N-Methyl

4 approaches 1 racemic synthesis

No total synthesis 1 enantioselective synthesis
from (-) fischerindole |



