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-Biosynthetic intermediate
-Neurotransmitter



Higher-order Cyclotryptamine Alkaloids
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From Psychotria colorata
- antibacterial 
- analgesic Non-peptide antagonist of the somatostatin.

Rasolonjanahary, Sevenet, Voegelein, Kordon， Eur. J. 
Pharm. 1995, 285, 19.

Somatostatin:  peptide hormone
- regulates the endocrine system
- affects neurotransmission and cell proliferation (wikipedia)



Question
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Isomeric Natural Products
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Structural Features of Cyclotryptamine
Alkaloids

• Repeated Pyrollindinoindoline
units

• Pyrolidine
Cis configuration
N-methylated

• Vincinal quaternary C centers
• Benzylic-benzylic or C7-

benzylic linkage
• Elongated C3a-C3a’ σ bond

Synthetic challenge:
• Stereocontrolled construction of vicinal quarternary carbon centers.
• Construction of diaryl quarternary carbon centers.
• Construction of pyrollindino[2,3-b]indoline scaffold.
• Mild conditions to maintain labile C3a-C3a’ s bond.
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Isotope Labeling Experiment

Kirby, Shah, Herbert, JCS. 1969, 1916
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Proposed Biosynthethic Route



Oxidative Coupling of Oxindoles
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Revised Oxidative Coupling Method
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Oxidative Coupling of Tryptamines
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Cyclization of Hydroxyindole

Somei, Oshikiri, Hasegawa, Yamada, Heterocycles, 1999, 51, 1237

23% 18%





Trytophan as a Chiral Pool Material

Crich, Bourne, Davies, Horwell, J. Chem. Soc., Perkin Trans. 1 1991, 1693

85% yield
99%de
99%ee

Taniguchi, Hino, Tetrahedron, 1981,37, 1487.



Diastereoselective Reductive Coupling

Movassaghi, Schmidt, ACIE. 2007, 46, 3725



BalIestri, ChatgiliaJoglu, TL. 1992, 33, 1787



Summary on Homocoupling Approach

• Oxidative coupling
- Biomemic.
- Low efficiency.
- Lack of stereocontrol.

Reductive coupling
- High stereocontrol.

- Chiral pool material
- cis configuration of pyrolidinoindoline

Limited to alkaloids containing 2 pyrolidinoindoline units



Dialkylation as a Potential 
Stereocontrolled Approach

T. Hino, Chem. Pharm. Bull. 1961, 9, 979
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Stereocontrolled Reductive Dialkylation

Link, Overman, JACS.1996, 118, 8166

82%

rt



Synthesis of meso-Chimonathine and 
Calycathine

Link, Overman, JACS.1996, 118, 8166



Elaboration into meso-Chimonathine
and Calycathine



Dialkylation via Enolates

Overman, Larrow, Stearns, Vance, ACIE. 2000, 39, 213



Chiral Non-racemic Cyclotryptamine
via Dialkylation

Overman, Larrow, Stearns, Vance, ACIE. 2000, 39, 213

Strong counterion and solvent effects on the stereoselectivity.



Mechanistic Investigation

• Dienolates are formed prior to monoalkylation. Responsible for 
stereochemical outcome.

• Na+ or K+ enolates meso major product Decreased by crown ether 
additive.

• Li+ enolates C2 major product Increased by DMPU or HMPA.
• The monoakylation of Li+ dienolate is highly diastereoselective.



Model for Product Distribution

Li+

Na+ or K+

Na+ or K+



meso-Chinonanthine via 
Cascade Heck Cyclization
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Overman, Paone, Stearns, JACS, 1999, 121, 7702



(-)-Chinonanthine via 
Cascade Heck Cyclization

Overman, Paone, Stearns, JACS, 1999, 121, 7702
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Diaryl Quarternary Centers via 
Asymmetric Heck Cyclization

Cross coupling



Preparation of Substrate via 
Stille Coupling

Dounay, Hatanaka, Kodanko, Oestreich, Overman, Pfeifer, 
Weiss, JACS. 2003, 125, 6261



Enantioselective Heck Cyclization

Dounay, Hatanaka, Kodanko, Oestreich, Overman, Pfeifer, 
Weiss, JACS. 2003, 125, 6261



Diastereoselective Heck Cyclization

Overman, Steven, ACIE. 2007, 46, 5488



Overman, Steven, ACIE. 2007, 46, 5488



Substrate with Aminovinyl Sidechain

83

Overman, Steven, ACIE. 2007, 46, 5488



Synthesis of Hodgkinsine

96



Synthesis of Quadrigemine C

Lebsack, Link, Overman, Stearns, JACS. 2002, 124, 9008



Synthesis of Quadrigemine C

Lebsack, Link, Overman, Stearns, JACS. 2002, 124, 9008



Summary

Enantioselective Heck cyclization
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